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Abstract

The purpose of the currestudywas to use a conceptual model to identify
possible casal mechanisms at play in the phrase drill (PD) intervention. The study was
carried out by isolating and investigating modeling and sentence repeftikih are
two specific instructional components that are typicalgd inPD, by creating
instructiondvariations of PCthatseparagdthe two components into two levels (low and
high conditions).

The study used @vo-by-two factorial, betweeisubjects experimental desigritkv
a control conditionParticipants wer&é11 second grade students attendingelgary
schoolin the upper Midwestern United&es. The participants were identifiasbeing
below benchmark on a grade level curricilbased measure in readinBarticipants
were randomly assigned to one of tbarfPD interventiorconditions oithe control
condition. Each articipant received one session of one of the intervention conditions or
the control Participants were assessed using a reading fluency measure looking at both
accuracy and reading rate. Results indicatedeling functions as potential causal
mechanism of the PD intervention but sentence repetition does not function as a causal
mechanism. Secondly, the results provide evidence for the effectiveness of the PD
intervention in increasing strugglimje c ond gr ad e adwaddaecurately abi | i t
in connected text. Third, the results lendiprgary support for using the instructional
hierarchyconceptual model to identify causal mechanisms of reading interventions

specifically in the area of the acquisition stage of the tabyaThe results of the study



were contextualized within theory and previous research. Implications for practice,

directions for future research, and limitations of the study were also addressed.
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CHAPTER 1: INTRODUCTION

For the st 40 years, researchers have focused on determiniaffebtveness
of reading interventions (Seethaler & Fuchs, 2005) a¢hesspectrum of reading skills
(i.e., phonemic awareness, phonics, fluency, vocabulary, and compreheesiesgary
to build successful readers from early childhood to adolescéncensiderable number
of empirical research studies have focused on the efé@ess of reading interventions
which has built up a wealth of knowledge for what interventions are effeblote.
surprisingly, nany effective interventions fatudents with reding difficultiesexist to
supplement classroom instructi@ven for seriously impaired read€f®rgesen et al.,
2001 Snowling & Hulme, 201}l However,scholars havéegun to point outhat the
advances made identifying effective readingnterventionghrough empiricattudies
have not been metitlh advancing our understanding bebry connected to the
interventions Thislack of a connection to theorgeans reading interventions aoéen
atheorectical in natuf@€ompton, Miller, Elleman& Steacy 2014) Withoutstrong
theoretical underpinningsesearcherguestionthe effectiveness of reading interventions
and have hypothesized that the fieltbpotentiallyo pt ed f or Aqui ;mk f i x 0O
which reading theory has been dilutul interventions are therefore not as effective as
they could beparticularly for children identified with reading disabiliti@ompton et
al.,2014; p. 55) The issue raised by scholé&soted mostlearly in how empirical
studies oftertlo not includea strong theoretical framewodk conceptual moddor why
an intervention worksdo not identifymechanisms responsible for the effearsd do not

discuss theoretical underpinnings of interventions or potential theoretical implications of



the findings(Burns 2011Hughes, 2000Mercer, Idler, & Bartfai, 2014)Without theory,
research results may be fragmented and disconnected from the broader empirical
knowledge base and tlaility to interpret these findings to guide future research is
limited (Linblom, 1979).

To develop highly #ective reading interventions, theory and empirical evidence
must be considered together anhultaneously inform one anoth&articularly
essential aspects the focus of theordriven intervention research that needdiaonal
attentionis theuse of conceptual models or frameworks to guide research asulitlye
of causal mechanism$he use of conceptual frameworks alkx@searchers to interpret
the findings of a current study while also providing a model to guided research
(Tharinger, 2000). Bsearcheralsoneed to identify mechanisms within prevention and
intervention programs because demonstratin
on its own andit is necessary to account for the effects ofithgeroved outcomes
(Power, 2006)Furthemore,Hughes (20002015, Burns (2011), and Mercer et al.
(2014) arguehat researchers need to move beyond description and effectiveness studies
of interventions and treatments in order to fully understand howbey Studying
mechanisms may help identi@ymore direct link between interventions and theory which
may lead to modifying interventiotts make them more effectiandallow us to expand
our knowledgeof existing theorie¢Burns, 2011) Additionally, Burns (2011) suggested
studying what causes intervention effetizy assist in better explaining the effects of
interventions, in developing new hypotheses about effects, and integrating these deeper

explanations into the larger scientific knowledge base.



Scholars in thdield of school psychology havecognized the need to study
cawsal mechanisms of interventiqimit few studies have focused oasual mechanisms
in the area of reading intervention reseafuiditionally, specific conceptual models
have no been laid out to provide a meaningful way to carry out this resedtblough
the use of an ecological perspective to development and prevention science have been
proposed (Burns, 2011) and remain useful for a broader picture of understanding
interventons within a systems level perspective, more specific theamigsnodels
arguablyhavenot yet been specified.

The use of the instructional hierarchy (IH) developed by Haring and Eaton (1978)
may work as a conceptual modelstudy mechanisms of readimgerventions
Empirical evidence hasonsistentlysupported the utility of the IH in developing
interventions for individual student needispendig on which of the foulearningstages
of the hierarchy(i.e., acquisition, proficiency, generalization, auhption)he or she in
the development of amcademic skil{Burns, Codding, Boice, & Lukito, 201Maly,
Lentz, & Noyer,1996; Parker & Burns, 2018 organ & Sideridis, 2006 Given this
supportin its use in applied settingthe IH could also be used as a conceptual model to
begin identifying and studying causal mechanisms of reading interventions based on the
identified instructional components that fall within foer learning stages.

Although esearchers and educatoevé not yet focused on using the IH as a
model to study causal mechanisms in reading interveniionas the potential to connect
empirical research with theory in a way that will promote the development of

theoreticallydrivenreading interventions his opens the possibility to bridge the



researcko-practice gap by connecting theory with empirical research in a way that can
beusedby educators working in schools with struggling readers (Hughes, 2015).
Statement of the Problem

Even though researchdrave called for the fieldf school psychologio begin
focusing on theory and the study of causal mechanisms when conducting research on
reading interventions (as well as social, emotional and behavioral intervergions),
majority of empiricalstudies ae not yet theory drive(Hughes, 2015; Mercer et al.,
2014). Additionally studying causal mechanisinasnotbecome a major frus within
the study of readinmterventionsCurrently, ro cleardefinition andprocesshave been
proposed for studyingnecharsmsin reading interventionand no clear conceptual
models have been laid out to stymhssiblecausaimechanismsThisarguably makes it
more difficult to figure out how to study mechanisfiBus, the next critical step in
reading intervention research isdonsider a conceptual model that can begin to address
thestudyof processesor mechanismghat explan what makes readirigterventions
work.

Purposeof the Study

The purpose of the aentstudywas to use a conceptual model to identify
possible causal mechanisms at play in the phrase drill (PD) intervention. The study was
carried out bysolating two specific instructional components that are typicagd in
the interventiorthat mach with the IH instructional strategies for the acquisition and
proficiency stagesf learning.Based on the IH conceptual model, acquisition level

strategies that could function as causal mechanisms include corrective feedback,



modeling, and routine dfjland proficiency level strategies that could fuoctas causal
mechanisms includieequent opportunities to respond (repetitarpractice,
performance feedback, and reinforceméulditionally, the study sought to begin
building evidence for the usd thelH as a conceptual model to determine causal
mechanisms of reading interventions in general.

The current studinvestigate the effects of modeling and sentence repetition by
creating instructionalariations of PCby separating the two componeirigo two levels
(low and high conditions)A control condition was also incorgded in the desigihus,
the study used &vo-by-two factorial, betweeisubjects experimental desigrithiva
control condition The study included second grade students identifiéeiag below
benchmark on a grade level curriculloiased measure in readingarticipantsvere
randomly assigned to one of the four PD instructional conditiotise@ontrol condition.
Each m@rticipar received one session of one of the intervention conditions or the control
conditonPar t i ci pant sancedasantreolegtedpeforeorpieting the
conditionandthen directlyafter the implementation of the interventidmat is, the first
read of the passage was used astheeningneasure and the final read of the same
passage after the intervention condition was completed was used for the posttest
measuresPosttest measures of accuracy and oral readliegdy rateserved ashe
outcone variablesMoreover, he current study soughot onlyto begin the process of
looking at what makes PD work by carrying out an experimental study designed to look

at specific instructionatomponents of PD, but also sougiitend support to the use of



the IH conceptual model for studying causal mechanisms in reading intervention
research.
Significance of the Study

An essential piece of the focus of thealywvenreadingintervention research te
identify what caused the specific improvementsingfrtbgi ng reader s6 readi
(Burns, 2011Hughes, 2015; Mercer et al., 2014pwever, theres little researchn the
areaof reading interventions that has focused on studying the process or mechanisms for
how readinginterventions workMost researchas remained focused on effectiveness of
the intervention but researchers have béwallenged to broaden their reseascbpe to
include looking atausal mechanisms (Burns, 20HLighes, 201p Thecurrentstudy is
one of the first to critically examirgpecific intervention componenisingan
empirically grouned theory of learningp determine possible causal mechanisntb®f
PD intervention.Thus, he study airadto help buildempiricalsupportfor the 1H
conceptual modeh hopeghatit canalsobeusedfor future studies to identifgnd
examine ausal mechanisms ofherreading interventions addition to PD In turn, the
goalis to build a stronger theoretical foundation for reading interventions that ties closely
to the empirical evidence st reading interventions will be more effective and

efficient inrealworld contexts with struggling readers.



Research Questions
The following research questiogslided the study:

1. Whatare thedifferencesn accuracyand rate of words read corrgxr minute
betweerthe final readings of students in the PD conditions and those in the
control condition?

2. What differences exististudenté accur acy of words read 0
story passage based on the modeling component in the phibsgaiviention?

3. What differences exististudenté r at e of words read corre
final read of the story passage based on the modeling component in the phrase
drill intervention?

4. What differences exist istudenté a c c ur a c y orotlie fineloeadlof ther e a d
story passage based on the repetition component in the phrase drill intervention?

5. What differences exististudenté r at e of words read corre
final read of the story passage based on the repetition comporieatinrase
drill intervention?

6. To what extent does an interaction occur between modeling and repetition
components of the phrase drill intervention in effecting the accuracy of words
read on the final read of the story passagetiaent®

7. To what extehdoes an interaction occur between modeling and repetition
components of the phrase drill intervention in effecting the words read correct per

minute on the final read of the story passagetiodent®



Definition of Key Terms
Acquisitiont The first stge of the IH in which the learner is beginning to acquire a skill
and therefore performs the skill at a low level of accuracy, making frequent mistakes
(Haring & Eaton, 1978).
Adaption:The fourthand finalstage of the IH in which the learner must le@rapply
the skill to new problems or situations (Haring & Eaton, 1978).

Causal mechanisnfor the purpose of reading interventions, causal mechanism is

defined as the instructionebmponent®f reading interventionthat aremostdirectly
responsibledrtheeffecti n i mpr ovi ng st Guenthe @@ntialeadi ng
confusion surrounding the use of various terms to study causal mechanisnas

promote consistent languadevi | | causal meckianisiror imechanismin relation

to readingnterventionghroughout this paper

GeneralizationThe third stage of the IH in which the learner is accurate and

automatic/fluent in a skill but has yet to generalize the use of a skill to novel contexts
(Haring & Eaton, 1978).

IH Conceptual ModelThis term is used to describe the conceptual model proposed in the

current paper to study causal mechanisms of reading interventions. The model is based on
the instructional hierarchy (Haring & Eaton, 1978).

Instructional Componenthe causal mechanisms timaake reading interventions

effective are broadly be identified as intervention or instructional components in the
current study. Intervention components may include instructional techniques,

instructional strategies, or learning strategies (Joseph,.2014)



Instructional HierarchyThe instructional hierarchy (IH) is a theory of learning

developed by Haring and Eaton (1978) designed to support educators in schools to
develop and use more effective and efficient planning and instruction methods based on
sydematic guidelines. The IH theorizes that individuals develop skills through a

hierarchy in which different instructional procedures or strategies support skill
development at each stage in the hierarchy. The stages of the hierarchy include
acquisition, poficiency, generalization, and adaption. The proficiency stage may also be
known as fluency and the adaption stage is often called application or adaptation. For the
purposes of this paper, proficiency and adaption will be used.

Modeling An instructionhcomponent of PRvherethe instructor providesorrective

feedback when a student incorrectly reads a word by providing a model of the correct
pronunciation of the error word(s). Errors include substitutions, omissions,
mispronunciations, or hesitatiorar fimore than three seconé®r thepurposes of the

current study, modeling is used more generally and includes both word modeling
(providing pronunciation of entire error wondhich is considered a high level of
modelingand sound prompt (providing a n&af the first sound of the error word)

which is considered a low level of modeling

Phrase Drill PD is areading fluency intefention focused on supportimgadersn

learring words they do not knowy using a specidi error correction procedure to

increase accuracy of word recognition in the context of connecte(Dialyt Chafouleas,

& Skinner, 2005; OO0 Sh ¥AbhasicNeD mtereention irolvesd S h e a

having the teacher modsle correct pronunciation of any words the student misread



during their initial read of the designated passaggthen the studemhmediately

repeats the incorrect words back to the teaches student then rereads eaobaningful
phrase osentence with error corrections uptlwee times and continues onfadlowing
sentences with any errors Wit the connected text passage.

Proficiency:The second stage of the IH in which the learner is able to perform the skill
correctly and accurately but has not yet built the capacity to perform the skill at a fluent
rate or automatically (Haring & Eaton, 1978).

Sentence repetitioAn instructional component of PD that involves the student

rereading a sentence wighrorword(s) one to three times after receiving corrective
feedback and modeling for tleerorword(s).

Reading fluencyReading fuencyis comprisel of accurate word recognitiorgte of

reading,and prosodyKuhn & Stahl, 2003NICHHD, 2000 O6 Connor, Whit e,
Swanson, 200Rasinski, Homan, & Biggs, 20D%Accuracyin word recognitiormeans

that a studens able to recognize and decode words correctty quickly(Hudson, Lane,

& Pullen, 2005). Reading raig the ability toread withappropriatespeed and fluidity

through connected testich that the student has attained automaticity in word

recognition. Prosody refers to the use of proper expression during reading (Schreiber,

1991; Kuhn, 2004/2005F or <c¢l arity in the current study
usedin general to desibe the reading skill that was the focus of the PD intervention. A

measure of reading fluency called a curricilbased measure of reading (CBR) was

used for intervention and assessment purposes.

10



Delimitations

The following limitations were placed ahe study:

(a) Study participants were limited t§“yrade students who were considered
below benchmarkased on a set critergpecific to the studyStudents in
second grade were chosen because developing reading fluency skills is
particularly important fosecond grade students (Snow, Burns, & Griffin,
1998).

(b) The study targeted two instructional components used in the PD intervention.
These components were defined based on previous empirical studies
conducted on PD. Other PD interventions may use different variations of the
instructional components used in tetsidy but for the purposes of carrying
out an experimental study the components were confined to specific
parameters.

(c) To maintain a level of simplicity in terminology, modelingused to describe
the overall error correctioand feedbackrocedure useih the intervention
conditions. However, the type of modeling used in the conditions may also be
more broadly generalized as a form of corrective feedback. The author
decided to use modeling throughout the paper rather than corrective feedback
as the deginated instructional component to stumcause corrective
feedback is a broader, less specific term.

(d) Assessment and instruction was conducted by using thestarppassage

rather tharusing a separassessment passage and instructipassage.

11



Thus,thestudy only looked at the effects of the intervention caowiéton the
practiced passage. This is in line with the need to focus instructional efforts on
learning the words in one passage when at the acquisition stagdtdf e

use of additionahovel passages would be in line with interventions focused

on the geeralization stage of the I&hd were therefoneot necessary to

include in thiscausal mechanism study.

(e) The studyassumed that afiarticipantdackedreading fluencskill
developmentather than lacking motivation and therefangerformance
treatment was not included. Howevearydents werall similarly praised for
reading words correct after error correction and modeling and after reading
the entire story passage.

Organization of the Dissertation

This dissertation is organized into four additional chapters. Chapter 2 includes an
overview of the literature relevant to the importance of studying causal mechanisms for
reading interventions, the proposal of a conceptual model thaecased to study causal
mechanism research in reading, how to conduct research on causal mechanisms for
reading interventions, and then applies the conceptual model to identifying potential
causal mechanisms for the PD intervention. An outline of the melbgy used in the
current study is included in Chapter 3. The characteristics of participants and setting of
the study, the materials and measures used for screening, intervention procedures and
assessment, the Rbterventionconditions, the implementatn procedures, the research

design, and data analyses are described. Chapter 4 includes a presentation of results for

12



each research question with tables to guide the support interpretation of the data. Chapter
5 includes a discussion of the results basethe research questions and hypotheses

within the context of the previous research. This chapter also lays out implications for
practice and theory, directions for future research, and a review of the limitations of the

study.

13



CHAPTER 2: LITERATURE REVIE W

Chapter 2 outlines the relevant literature in studying causal mechanisms for
reading interventions. The chapter is organized into four sections. The first section goes
over the importance of studying causal mechanisms for reading interventions, which
examines the reasons for studying causal mechanisms in the area of reading interventions
and then provides a working definition for causal mechanisms. The second section
discusses a conceptual model that can be used to study causal mechanism research in
readng based on reviewing theories and empirical evidence in the field of academic
instruction and intervention research. The next section examines the literature on how to
conduct research on causal mechanisms. The final section then seeks to apply the
concegtual model to identify causal mechanisms for the Phrase Drill Intervention. This
section provides a review of the literature on the Phrase Drill Intervention followed by
how the current study used Phrase Drill as a means to begin identifying causal
mechamsms in an effort to build empirical support for the proposed conceptual model.
The chapter concludes with a summary of the importance of developing a focus on
research that examines causal mechanisms in reading interventions.

Importance of Studying Causal Mechanisms for Reading Interventions

The ability to read remains oéthe primary prerequisites feuccess in society
today and he stakes folearring how to read in the early elementarydga arenigh.
Even with such high stakes, as of 2015 @896 of students ifourth gradeand 34% in
eightgradeare reading at or above the proficiency level of achievement on the National

Assessment of Educational Progress reading assessment (National Center for Education
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Statistics [NCE§ 2015). Thus, thereemains amurgentneed to focus on creatimgiality
core reading instructioalong withhigh quality reading interveions so that all students
meet graddevel proficiency standards.

In recent years, researchers have moved toward a focus on deterimening t
effectiveness of reading interventions (Seethaler & Fuchs, 2005) #veogsectrum of
reading skillgi.e., phonemic awareness, phonics, fluency, vocabulary, comprehension)
necessary to create successful readers from early childhood to adoleAttzeyh
there are many effective interventions for struggling reaéges) for seriously impaired
readers (Torgesen et al., 200Cpmpon et al.(2014)questioned the effectiveness of
reading interventions used for children with reading disabilities gpdthesized that the
field as a whole has diluted reading theor
2014 p 59 interventions has potentially compromised the effectiveness of reading
interventions targeted at treating washding and reading cqrehension deficits.

Instead, reading interventiosbould be contextualizeslithin theory and suppartiwith
empirical evidencewhich should then inform practice (Snowling & Hulme, 2011).

Both theory and empirical evidence must be considered in reading intervention
researchHughes (2000¢riticized researcin the field ofpsychosociainterventions
because it primarily focuseon identifying what interventions work and did not include
strongtheoretical frameworks for whyeatmens work or what mechanisms were
responsi ble for each of the treatmentos ef
thriving science of schoddased intervention requires reciprocal and lively interaction

(coaction) bet ween empi ri cMos neceatiyHdughes(20%br y o ( p .
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reviewed the progress made since Hughes (2000) on the inclusion of theory in
intervention research and found that recent research published in 2013 and 2014 in three
journals Journd of School Psychology, School Psychology Review, School Psychology
Quarterly) was more theory driveiThe field is moving in the right direction but Hughes
(2015)also noted the need for continued progress such as testing mediational pathways
and includimg follow-up assessments at least one year later from time of intervention
implementation

Along with Hughes (2002019, otherreseachers have also recommended the
need forcausal mechanism researdhower (2006) indicated researchers need to identify
mechanisms within prevention and intervention programs because demonstrating a
programbs effecti ven e amitignecessanytto ascauhtfiorticei e n t
effects of the improved outcomd®urns (2011) substantiated the need to studyataus
mechanisms in intervention research, suggesting that studying causal meckhasisms
theoretical implications. For example, studying mechanisms may help idemtiéye
direct link between interventions and theory which may lead to modifying intervention
to make them more effectiandallow us to expand our knowledge existing theories.
Additionally, Burns (2011) suggested studying what causes intervention eff@gts
assist in better explaining the effects of interventions, in developing new hyg®thes
about effects, and integrating these deeper explanations into the larger scientific
knowledge base.

More recently Mercer et al(2014) conducted an analysis of the extent to which

currentsocial, emotional, behavioral, and/or acadeimiervention studies published
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between 2007 and 2012 in four school psychology journal included components of
theorydriven programevaluation Components included specification of a causal
program theory, assessment of program theory constructs, mediaéikysis, moderation
analyss, anddiscussion of theoretical implicationMercer and colleagues (2014) found
that out of a total of 94 articles that met inclusion criteria, 48% (45) met criteria for
specifiation of causal program theo8/7% (35)metcriteria for assessment of program
theory constructs, 7% (7) included mediation test2@§s (19) conducted moderator
analyses, and 37% (35) discussed theoretical implications of their r@susgtstudy built
on Burns (2011) call to discuss theoreticatlerpinnings of interventions aimtlude
discussons oftheoretical implications of findings. Overall, it sheds light on the degree to
which intervention research in the field of school psychology is including theory in a
meaningful way.

One particulast essential piece of the focus of thediywven intervention research
that needs additional focus is the study of causal mechanisms. The primary goals of
scientific research in school psychology include describing, explaining effects, and
understanding howr what causes such effec&@velson & Towne, 2002Thelast
goal is not often the focus within applied psychological and educational research because
attention is most often focused on identifying what treatments and interventions work.
Hughes (20002015, Burns (2011), and Mercer et al. (20b4gued that researchers
need to move beyond description and effectiveness studies of interventions and
treatments in order to fully understand how they work. Thus, the next critical step in

reading interventiomesearch is to study the process or mechanisms for how the effect is
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happening (Shavelson & Towne, 200R)e following £ction of this chapter examines
three important reasons for studying causal mechanisms in the area of reading
interventionsn more d@th, and then provides a working definition for causal
mechanisms for reading interventions.
Increasing Effectiveness and Efficiency

One of the most important reasons for studying causal mechanisms in reading
interventions is for its general utility ineating more effective and efficient interventions
(Burns, 2011; Kazdin & Nock, 2003; Tharinger, 2000). Currently, there are many reading
interventions and programs that focus on similar reading skill deficits. For example,
several reading interventionseaavailable that focus on reading fluency skills which
often incorporate various instructional components and strategies (i.e., modeling, error
correction, performance feedback, cueing/prompting, reinforcement, frequent and high
opportunities to responddt are thought to support students in gaining proficient
reading fluenckills (Daly, Lentz,& Boyer, 1996) The fluency interventions may be
evaluated for effectiveness, but little is known about what actually caused the effects
because the programs amgplemented as packages of treatment comporiBotss &
Wagner, 2008)Researchers usually do not pawséintervention components to
understand what caused the specific improvements of reading(Bkitibes, 201p

Furthermore,@ading interventions are often developed within diverse
instructional curricula, inspired by diverse theories, arefteh well defined, may be
simplistic and focused or broad and complex, and developed and studikftefent

purposes (Joseph, 2Q1&essley, Grahan& Harris, 2006). By studying causal
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mechanisms, we can look at separate instructional components utilized within an
intervention and empirically identify what components are essential and what ones are
unnecessary. Moreover, understandiegding intervention mechanisms would allow for
identifying the necessary, sufficient, and facilitative ingredients to create optimal
intervention manuals across reading skill development (Kazdin & Nock, 2003). For
example, the many reading fluency interitens that exist now may be simplified to the
use of only a few interventions that are most efficient and effective for the majority of
struggling readers. These few interventions may then be modified based on individual
student need with close direct essment of skill growth. Therefore, understanding the
mechanisms may help with optimization of intervention and use of instructional time. It
also has the potential to reduce the time needed to provide interventions for students and
can help figure out thmtensity and dosage to obtaptimumreading competence
outcomes.
Ability to Identify Mediators and Moderators

A second reason to study what makes reading interventions work is the potential
to identify mediators and moderators. Mediators are gegpelalined in the
psychological sciences as intervening variables that statistically account for the relation
between the independent and dependent variable (Baron & Kenny, 1986). Mediators may
be useful to identify because they may point to possible miestharYet, caution is
necessary in identifying mediators because they are not necessarily mechanisms and may
not explain mechanisms but only act as a possible proxy for other variables (Kazdin,

2007). Furthermore, academic interventions differ from tygegthosocial
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interventions and other more extensive studies of treatment programs because identifying
psychological processes is not the main purpose which may call into question the validity
of using this approach for academic interventions.

Identifying moderators within reading interventions may be useful because it
allows for a more comprehensive picture of what makes reading interventions work in
realworld contextgBurns, 2011)Moderators are typically described as characteristics
that influencehe direction or the strength of the relation between the independent
variable and the dependent variable (Baron & Kenny, 1986). Moderators may be
important to consider related to reading interventions because they may relate to
mechanisms by suggestingfdifent processes are involved (Kazdin, 2007), and help us
identify if there are possible variables or factors on which the effectiveness of a specific
reading intervention may depend. They may shed light on what the necessary, desirable,
and sufficient coditions are to make an intervention successful in a given learning
environment (Sheridan & Gutkin, 2000). Although there are likely a considerable number
of moderators for reading interventions that may influence the outcome, some moderators
may be more ifluential andworthwhile to identify. Possible moderators specific to
reading interventions may include duration, frequency and intensity, timing, fidelity of
implementation, delivery of services (e.g., group size), teacher training and knowledge
level, type of interventionist (e.g., teacher, paraprofessional, pestyctional level,
characteristicsfahe child (e.g., motivatiarage, disability status), and level of family

involvement(Denton, 2012; Foorman, Breier, & Fletcher, 2003; Lyon & Moats71L99
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Testing and Advancing Theories

A third reason to study causal mechanisms within reading interventions is to test
existing theories and build the empaidasis for established broteeories such as
learning, psychological, cognitive, reading, and behavioral thedtrissalso possible to
develop and support smaller theories specific to interventions (Lipsey, 1993; Mercer et
al., 2014) Studying causal mechanisms in reading intetie®s may be the necessary
research area that connects the success of reading interventions to theory (Hughes, 2000
2015. It may bridge the researtb-practice gap and conndbieory withempirical
research and advante field (Burns, 201,1Hughes, 215).
Working Definition of Causal Mechanism for Reading Interventions

Scientistsaacrosdields continue to grapple with how to define causal

mechanismsH e d s t&rYlikaski, 2010, Kuorikoski, 2009; Mahoney, 20DIThe social
sciencsin general, and wiiin the field of psychology more specifically, has defined and
understood causal mechanisms in various ways and different terms have been utilized
over the yeargsee Hedstm & Ylikoski, 2010 Kazdin, 2007Mahoney, 2001)Perhaps
the varying conceptuabtions of causal mechanism could be becde$aing and
characterizing mechanisms in one area of study malgeinformative if applied to
another area of study because of the differaehpmena being studied (Kuorga,
2009). Additionally, there are different theories of causation and comlmaurggaland
mechanisninto one term brings with it certain assumptions and implications.
Understanding the history and assumptions behind the use of mechanistic perspectives

andcausal apmaches is important bbeyord the scope of the current studReaders are

21



encouraged to exninetheliterature orthe philosophy ofsocialsciencs (see Bunge,

2004; Norkus, 2005), and methodology and scientific explanbtgyature(see Cook&k
Campbd, 1979; Shadish, Cook, & Campbell, 2Q3@r a deeper and more nuanced
understanding of the terms.

Although causal mechanism may be defined totrdékerent purposes,

He d s t r Ylikoska(20d0) suggest there are four general ideas shatee e

various definitions of the term. They suggest a mechanism is identified by the type of
effect it produces, it is irreducibly a causal notion, it has a given structure, and
mechanisms form a hierarchy in which thereaitenlower and higher level

mechanisms related to one another. Thus, causal mechanisms describe the nuts and bolts
(or cogs and wheels) of a causal process through which an outcome was brought about
(Elster, 2007). Causal mechanisms explicitly describe how the cause led to the given
effect(s). More specifically, mechanisms identify the intervening processes or

components through which an independent variable has an effect on a dependent variable
(Mahoney, 2004).

No definitionor characterization of mechanidras been proposed for sy
causaimechanism reading interventiond.ooking at general definitions used to study
mechanisms in different fields is a useful place to start. Furthermore, a definitiditsthat
thearea of study must consider the goalseafdinginterventionsoverall and the purpose
of studying mechanisms for reading interventionparticular The primarygoal of a
reading intervention is tonprove the competence of struggliagd developingeaders

oftenby heping to improve specific reading skill deficifise., phonemic awareness,
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decoding, flueng, vocabulary, andomprehension In relation to causal mechanisms,
we therefore want to know whaystematic aspects, instructional components,
proceduresnake a reading intervention effective and lead éoittprovements in
studensO s peci fi c .The godlis todentity the dctive ingeedients of the
intervention.Therefore causal mechanisnisr readinginterventionanay be defined as
instructionalcomponent®r strategiesf reading interventionthat aredirectly
responsible for the effectn | mpr ovi ng st Thsaefinitodprovides di ng s
sufficient specificity but also providgmtential breadth to what may be considered a
mechanism within a reading interd@m. This may allow space to consider a possible
hierarchy of higher and lower level mechanisms at work within reading interventions. It
also allows there to be possible combinations of aspects or comptergsting as
mechanisms in making readingnterventionwork.
Synthesis

Studying causal mechanisms is an essentiaoften forgotten aspeof reading
intervention researclCurrently, very few studies have focused on the study of causal
mechanisms of reading interventio®sudying mechanismis essential because it can
create more effective and efficient interventions, support identification of mediator and
moderators which can improve our understanding of how reading interventions work
most effectivey in reatword contexts, andlso allowdor testingand advancingxisting
theories and building the empirical basis for established theories related to reading
interventions. Of prime importance is the possibility to bridge the reséaqiactice

gap by connecting theory with empirical resain a way that can be interpreted by
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school psychologist practitioners and educators working in scfidotghes, 2015By
defining causal mechanisms in reading interventions throughfiddnhstrudional
componentsthe terminology readily applies tbe educational environment and teachers
may find it easier to develogfective reading interventions.
ConceptualModel for Causal Mechanism Researcin Reading

A conceptuamodelbest able to capture mechanisms in reading interventions
must considerttat there may be aspects present across effective academic interventions
that point to causal mechanisms at work witlgading interventions (Kazdin, 2007
Kazdin (2007 offered recommendations for how to improve the empirical investigation
of mediatorof change and causalechanismand the first recommendation was that
theory and specific conceptual models should be used to guide research studies. More
specifically, Kazdimrecommendethata conceptuamodelused to conduct research
should have a strong theoretical foundation and support the current empirical research in
addition to providing a way to synthesize and understand how the evidence points to
causal mechanisms and ways to dig deeper to study mechanismsodélenust
recoquize and account for other variables involved that may impact outcomes such as
moderator effects in addition to any mechanisms at work. The model should also provide
a concrete way to test for causal mechanisms that can be conducted in applied settings.

One potential way to begin building@odelis to consider the current empirical
evidence and theories about academic interventions in general and reading interventions
in particular. Although the current research for the study of mechanisms in reading

interventions is minimal, there are empirical studies and syntheses of literature (meta
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analytic studies) that can point to possible mechanisms and suggest a place to begin
looking more closely. Additionally, the knowledge base available for reading instructi
reading development, and reading theories is considerable and often closely linked to
empirical research conducted on reading interven(iDagy et al, 1996).
Understanding Aspects of What Make Academic Interventions Work

Burns, VanDerHeyden, arthslofsky (2013 conducted a synthesis of meta
analyses of academic interventions and suggested five empirically supported criteria for
effective academic interventions. The five aspects identified were (a) correctly targeted
t he st udenthb)explisitl taught thelskilf, c)giovided af appropriate level
of challenge, (d) provided high opportunity to respond, and (e) included immediate
feedba@ k . Bur ns an {symhedislofanteryengon r@sedrch prdvidied the
first step in undetanding what makes academic interventions work by identifying the
overarching aspects that make most interventions effective in general. Each aspect
identified is linked to strong empirical support across intervention research in addition to
potential empical evidence beginning to show differentiated effects within specific
interventions.

The next step inaleloping a conceptual modelidentify causal mechanisms
of reading interventions to understand what makes reading interventions work in
partiaular. Based on the suggestsgorovided by Burns et al. (2014eading
interventions are likely effective based on different instructional components depending
on the learning needs of students. More specific evidence for this claim is provided by

looking specifically atthe IHlaid out by Haring and Eaton (1978). The IH provides a
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way to conceptualize where a studentaods
relates to what intervention should be used and what instructional procaddres
straegieswill be effective. Thus, the IH is a potentrabdelto frame the study of causal
medanisms in reading intervention research
Instructional Hierarchy

In general, the IH was designed to support educators in schools to develop and
use more effectw and efficient planning and instruction methods based on systematic
guidelines (Haring & Eaton, 1978). The model is theoretically and empirically grounded.
It is strongly tied to principles of behavior and continues to be used by behavior analysts
(Ardoin & Daly, 2007). Additionally, though often not describedthe literature, the IH
is tied to comprehensive theories based on child developbedayioral theories,
cognitive theories, and theories of learningieneralGagne, 1985). More recently, it
has been tied to our understanding of prevention science and ecological systei®s the
(Burns, 2011; Hughes, 2015

The IH is useful for supporting student learning because it seeks to generate
instructional treatmentsased on level of skill development. It focuses on the
instructional variables that can be manipulated to improve student outcomes based on
assessmenthat measure student responding (Daly et al., 1996). The IH theorizes that
individuals cevelop skills hirough an instructionddierarchy in which different
instructional procedures or strategies support skill development at each stage in the

hierarchy of learning (Haring & Eaton, 1978he stages within the Iclude
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acquisition, proficiency, generalizati, and adaption, and are discussed below based on
Haring and Eatondés (1978) description.

Description of IH stages.The acquisition stage is the first step in learning a
new skill. In this stage, the learner is not able to perform the task with a hejlofev
accuracy and may make frequent mistakes. Therefore, the emphasis within this stage is
on accuracy of response. Although different levels of accuracy may be considered
acceptable depending on the skill, the effective instructional strategies ayeHikshme
regardless of the academic skill being learned. Effective instructional strategies proposed
for this stage include explicit instruction, demonstration, modeling, cueing, prompting,
and immediate feedback. By the end of this stage the learageiso perform the skill
accurately with little support.

After a skill becomes reliably accurate, the next stage in the hierarchy involves
becoming fluent or proficient using the skill. Within the proficiencstage, the learner
is able to perform thskill correctly but has not yet built the capacity to perform the skill
at a fluent rate. The learner often performs the skill slowly with hesitations. The focus
within this stage is on developing the speed at which the skill is performed. Although
various definitions of fluency and levels of performance may exist based on different
skills, the proposed instructional strategies that lend to student outcomes in the
proficiency stage include frequenpportunities to resporttiroughrepeated novelrills
andpractice performance feedback, and reinforcement. By the end of this stage, the
learner retains knowledge of the skill, has learned the skill to the necessary level such that

it can be combined with other skills, and is as fluent as peers on the skill.
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The third stage within the IH is geralization. Within the generalizatistage,
a learner goes from using a skill within restricted contexts to being able to generalize the
use of a skill to novel contexts. The proposed instructional strategies ipctmdeing
discrimination and differentiation training through sufficient exemplars and stimulus
conditions to support generalization. By the end of this stage, the learner is able to use the
skill across settings, people and situations, and does notseadthie: target skill with
similar skills (Ardoin & Daly, 2007)

The last stage is adaptiorhe adaptiorstage is oftewcalled applicationBy this
stage in learning a skill, the learner is accurate, fluent, and is able to apply a skill to novel
situatiors and settings without support or prompting. However, the learner may not yet be
able to take the skill and modify or adapt responses to new problems or situations.
Instructional strategies such as problem solving, simulation, or opportunities to practice
skill with small modifications in new situations may facilitate adaption. This stage will
likely be continuous as a student continues to develop in their skills across time.

CurrentusesofthelH.I n t he | ast 30 plus yHMar s,
has become a useful model for targeting academic instruction and interventions to
indivi dual st uthassuciessiully esaldished a way to choose instructional
procedures that have a high probability of success for students based on insiruction
strategies that wérat the fourstagesf learning Forms of the IH are now widely used
within classroom settings and by researchers studying instruction and interventions with
evidence for effectiveness in serving students struggling academicallyijAdaly,

2007; Daly & Martens, 1994Morgan & Sideridis, 20065zadokierski, 2012
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More specifically, Daly and colleagues (1996) proposed that the IH could be
utilized as a conceptual model in order to understand the effective components of reading
interventions and to be able to identify what makes different reading interventions
effective.This in turn would provide a useful instructional decision making approach.
They proposed that the instructios#iategieslescribed by Haring and Eaton (897
could be considered treatmesamponents that work within reading interventions. They
argued the use of an empirically grounded conceptual model for academic responding
would link assessment to intervention and make it easier to identify levels of student
academic responding in order to develop interventions with a higher likelihood of
successDaly et al.provided support for using IH as a conceptual model by reviewing
empirical studies that demonstrated effectiveness in each stage and type of academic
respanding desired

The IH could also provide a way to clgrand refine the roléhe treatment
componentgi.e., instructional componentplay based on the available empirical
research. One of the essential aspects of the IH is that it focuses on refining interventions
by identifying and developing what instructional strategies make the intervention
effective for learning a skill along thel stages (Daly et al., 1996). For example,
demonstration, modeling, cues or promptsitine practice, antnmediate feedbacre
important during the acquisition phase because they build accuracy of responding (Daly
et al., 1996). At the proficiency gf@, using high opportunities to respdndvel and
repeated practiceperformance feedbacand reinforcement are importaot improving

speed or rate of respondi(igurns, RileyTillman, & VanDerHeyden, 2012). €h
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generalization stage requires reinfogiacross contextend settings while the adaption
stage requires that a learned skill be adaptedodifiedto meet the demands obvel
situations (Daly et al., 1996). Both generalization and adaption have not been as widely
studiedwhich may be becausmth are more difficult to measure and adaption by
definition applies to a wide context of skills such that it is not specific or discrete (Haring
& Eaton, 1978)Overall, IH frameworkassumes different principles of learning apply at
each stage of respdimg in thelH and therefore different corresponding instructional
components will lead to mastery of a skill the quickest versus other instructional
strategies used in the other stages.

Empirical Support for the IH. Empirical evidence supportke utility of the IH
in developing interventions for individual student negelgsending on his or her Istage
Much of the empirical evidence supporting the IH used brief experimental analyses or
singlecase design methodology, but matalytic methodology hadsa been used to
understand types of effective interventions based on different interventions or treatment
components used in studies.

Daly and Martens (1994) used the IH to compare the effects of three reading
fluency interventions (listening passageypew [LPP], subject passage preview [SSP],
and taped wordg'W]). Both the TW and LPP interventions included an acquisition
instructional component (i.e., modeling of unknown words), but SSP did not. The SSP
and LPP interventions both included a profigg instructional component (i.e. drill
through repetition/practice of the passage), but the TW intervention did not include this

component. Using the IH as a framework, the researchers predicted that the LPP
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intervention would be most effective becausepittained both the acquisition and

fluency components. Overall, all 4 participants showed the greatest increases in reading
accuracy in passages over baselorghe LPP interventiom comparison to the other
interventions (increases ranged from 8.1922A8%). LPP also lead to the greatest
increase in reading fluency rate over baseline, but SPP also increased readicyg rfhte

for 3 participants.

Chafouleas and colleagues (2004) found that the two participants with high
accuracy but low fluency ratlevelsimproved the most in reading rate (words read
correct per minutefrom the condition which only included practice (i.e., Repeated
Reading condition)The findings are consistent with the IH in that intensive practice is
predicted to be one of teost effective instructional strategy for students at the
proficiency stage of learning (i.e., students who are already accurate and now in need of
improving the speed and automaticity of the skitjrker and Burns (2014) found that
st udent 0 sdalgea and fastenincease in reading rate when using a
proficiency stage reading intervention after their accuracy level was improved to 93%
using an acquisition stage intervention.

Morgan and Sideridis (2006) used matealytic methodology to ange 30
singlecase design studies that implemented fluency interventions with participants with
LD orwhowere at risk for LD. The fluency interventions were categorized as keywords
and previewing, listening and repeated readings, goal setting plus penterrieedback,
contingent reinforcement, goal setting plus feedback and reinforcement, word

recognition, and tutoring. Treuthorsfound that the goal setting plus performance
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feedback and goal setting plus feedback and reinforcements were significargly mo
effective for increasing words read correct per minute when comparing the growth
parameters across interventions. The findimgeenot surprising when considering the
IH conceptual modddecausehe target of the interventions was to increase profogie
by focusing on reading ratandit would be expected that performance feedback and
reinforcement would be effective instructional strategies in addition to meeting a reading
rate goal by practicing the story passages more than once. Furtherm&ey, Werd
intervention, word recognition intervention and tutoring intervention all resulted in the
least amount of growth in correct words per minute and this is likely because these
interventions target accuracy and include acquisition level intervecdimponents.
Surprisingly, the listening and repeated reading intervention did not result in significant
growth in words read correct per minute which does not fit with the IH. Practice is
considered an essential instructional component of proficiencyifgeelentions based
on the IH and this typically has demonstrated effectiveness in improving student reading
fluency rates (Therrien, 2004). However, Morgan and Sideridis (2006) categorized
listening passage preview and repeated readings into one iri@mvigpe for analysis.
These interventions target different stages of reading fluency skills and focus on different
types of academic responding which may not result in increasing words read correct per
minute but may increase accuracy of word recognibabhaccuracy of words/as not
included as an outcome measure.

Burns, Codding, Boice, and Lukito (2010) metaalyzed 55 singlease design

studies of mathematics interventions focused on improving computational fluency and
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found large effect sizes. Bafically, large effect sizes (percent of nonoverlapping data
[PAND] = .97,f =.84) were found for students who participated in the acquisition stage
interventions with frustration level skills that focused on the goal of increasing accuracy
of correctresponding through explicit instruction or model{Byirns et al., 2010)These
participants would be at the acquisitistage of the IH. The findings are consistent with
the IH, providing evidence that the stuttebhenefitted most from modeling or exitlic
instruction likely because these components were acquisitge intervention
componerg

Using the IH to determine causal mechanism®ased on the empirical
evidencadescribed abovét is arguable that the IH may provide a way to begin
understandig the causal mechanisms of reading interventions based on the identified
instructional components that fall within the fdbr stages. Beginning evidence for the
use of the IH as a conceptuabdelto look at causal mechanisms is demonstrated by
consideringy specific reading interventions and how each one fits withistdges. Table
1 provides examples of reading interventions often used within the field of education.
Each of the reading iarventions described in Tabléhds demonstrated general
effectiveness (to varying degrees) in remediating specific skill deficits and supporting
reading competence in general.

The reading interventions wetategorized into one of thel stages by
matching the emphasis of a stage with the intervention. That is,éntems primarily
focused on building accuracy of a skill were identified at the acquisition stage. For

example, sound sortword boxessupported cloze procedugirase drill, and listening
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passage preview were identified at the acquisition stage leettaysfocus on building
accuracy in a reading skill and are designed to support students in being able to
consistently perform a skill correctly. Interventions focused on building the performance
rate (i.e., speed) beyond accuracy of a skill were idedtds proficiency. For example,
incremental rehearsal interventiomgrd building,and repeated reading all primarily
focus on building the performance rate at which students recognize words or are able to
read connected text. Interventions identifietha generalization stage demonstrated an
emphasis in novel stimulus and interventions at the adaption stage demonstrated an
emphasis in adapted responses. However, no specific interventions were found at the
generalization and adaption stages oflthePossible reasons for the lack of
interventions at these stages are discussed later in the discussion chapter.

If reading interventions are more effective at various stages of learning, as
proposed by Daly et al. (1996), then the instructional comporfeaithave been
identified as optimal for each phase could be the potential causal mechanisms of those
interventionsTable 2providesthe proposed potential causal mechanisms in reading
interventions based on the IH stages and the previous empirical research. For example,
listening while reading and phrase drill are most closely aligned with the acquisition
stage of learning, and recorended instructional strategies for this stage include
modeling, demonstration, immediate corrective feedback, and routine drills. Thus
researchers could examine these instructional strategies as possible mechanisms for
reading interventions at the acqumit stage regardless of the reading skill focus.

Another reading intervention example is repeated reading which most closely aligned
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Table 1

Examples of Readingterventions ad Proposed Stage of the IH

Intervention Description of Intervention General Efectiveness Proposed
Stage oflH
Sound sorts The student isntroduced to Sound categorization has Acquisition

Word Boxes

Supported Cloze
Procedure

Listening
Passagé’review

soundsby categorizing pictures

according to the same beginning

and endingound.The teacher

first models the sorting procedur
and provides corrective feedbacl

and guidance when the student
sorts a card incorrectly.

The studenpractices making
sounds into words by sliding
letter tiles into boxes as they
slowly articulate the sounds the
letters represent. The instructor
may model this procedure, then
the child continuesvith

procedure until boxes are slowly
faded awayCorrective feedback
through modeling and guidance

are provided for incorrect
responses.

The teachers readspassage
jointly with a student. Most

commonly the teacher and stude

read every other word in the

passage and then they switch sc

each word is modeled for and
read by the student. This

intervention targets accuracy by

modeling and providing correct
reading of words in a passage.

The teachemodels fluent readinc
by readng a passage aloud while

the student follows along with
their finger and points to each
word as it is read. Then, the
student reads the passage and
receives corrective feedbk as
needed.
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generally helped students
develop phonemic awareness
skills (Bradley & Bryant,
1983; Maslank & Joseph,
2002)

Students receiving word boxe Acquisition
intervention made progress ir

reading and spelling words in

isolation in addition to ther

contexts (Joseph, 1998/1999

Students performed better on

word identification and

spelling than a control group

(Joseph, 2000b).

The intervention has
demonstrated effectiveness ir
improving reading fluency anc
comprehension (Hoan,
Klesisu, & Hite,1993; Kuhn

& Stahl, 2003)

Acquisition

Generally effective in
increasing
accuracy and flency in
passages (Daly & Martens,
1994; Rasinski, 1990; Rose &
Sherry, 1984)

Acquisition
st



PhraseDrill

Incremental
Rehearsal

Word Building

Repeated
Reading

After the student reads the
passage, the teacher points to
each word that the student
misread ananodelstheword for
thestudent. The student reailie
word in isolation and within the
phrase or sentence where the
word is placed. The student
rereads the phrase or sentence i
least three times.

Flashcard technique that utilizes
high percentage of known items
to produce high repetition of

items (e.g., letter sounds, words

Studentgractice reading sounds
within words by usindetter cards
to build words. When the studen
successfully builds a word and
reads it aloud, the teacher
instructs the child to insert, delet
or exchange a specific letter carc
to transform the word into the
next word in the lesson sequenc

The studenpracticegeadng the
same passage aloud multiple
times (e.g., three or four) or read
the passage for a predetermined
length of time (e.g., 2 or 3 min)
multiple times. Repeated reading
has different versions that often
include modeling the passage,
performance feedbackorective
feedback, and a comprehension
component.

A phrase drill method was
more effective than within
isolation tasks. Phrase drill
was also superior in conte
tasksO6 Sh e alo#). o

Acquisition

Incremental rehearsal has
shown effectiveness foetter
sounds and words in addition
to other skills. The total
weight phi coefficient was .65
(95% CI = .39.87) for
combined data (Burns,
Zaslofky, Kanive, & Parker,
2012).

Proficiency

Students completing
intervention made
significantly greater
improvements in decoding
attempts, phonemic
awareness, and passage
comprehension than students
in control group (McCandliss,
Beck, Sandak, & Perfetti,
2003).

Proficiency

For metaanalyzed studies on
repeated reading, mean
fluency effect size increase fc
nontransfer reading fluency
measures was .83 (SE = 0.07
and transfer measures was .t
(SE =0.06). The mean
comprehenion effect size
increase for notransfer
measures was 0.67 (SE =
0.08) and transfer wa25 (SE
= 0.07; Therrien 2004).

Proficiency
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with the proficiency phase of learning, and recommended instructional activities for the
proficiency phase include repetition through repeated practice of reading stories,
performance feedback, and reinforcement regarding speed with which the student
compktes the task (Burns et al., 2012; Daly et al., 1996). Thus, researchers could
examine epetition, performance feedback and reinforcemasrgotential causal
mechanisms forepeated reading.

Figure 1provides a way to visually conceptualibe oroposedanceptual
modeland how the study of causal mechanisms relates to the overall picture of improving
reading outcomes for students. The figure shows the complexity involved in improving
student reading outcomes and how studying causal mechanisms in reseiwenitions
rests on understanding theory and synthesizing existing empirical evidence as a starting
point. It demonstrates how moderators may fit within reading interventions and
outcomes. The overall conceptualization also shows that there may bd patiexays,
or causal chains, that operate in improving reading competenstifientsFigure 2
provides a specific reading skill example of how students may develop reading fluency
skills across the stages of learning in the IH with specified readiewy@ntions and
possible causal mechanisms.

Synthesis

Theoretical andrapirical evidence hasonsistentlysupported the utility of the
IH in developing interventions for individual student neéepending on his or her IH
stage(Ardoin & Daly, 2007 Burnset al, 2010;Chafouleas et al., 200Daly & Martens,

1994;Daly et al., 1996; Parker & Burns, 20Martens & Eckert, 200Morgan &

37



Table 2

Possible Causal Mech&ms based ont&ges of theH (Haring & Eaton, 1978)

IH Stage Potential CausalMechanisms

Interventions at acquisition stage  Modeling/demonstration
Immediate corrective feedback
Routine Drill
Interventions at proficiency stage  Frequent Opportunities to Respond (OTR)
Performance feedback
Reinforcement
Interventions ageneralization stage Discrimination training
Differentiation training
Interventions at adaption stage Problem solving

Simulations

Sideridis, 2006Szadokierski, 2012¥iven this support, the IH can also be used as a
conceptual model to begin identifying and studying causal mechanisms of reading
interventions based on the identified instructional components that fall withiouhk
stagesBeginning evidence for these of the IH as a conceptual model to look at causal
mechanisms is demonstrated by considering specific reading interventions and how each
one fits within the stageédditionally, Burns et al. (2010) demonstrated that the IH

provides a useful frameworkif linking the effective instructional components of

mat hemati c computational interventions to

(i.e., acquisition or proficiency)et, the overall research base in reading intervention
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research is limited becarisnost studies are singtase design dirief experimental
analyses antbcus on its use for identifying individual student intervention needs.
Researcherand educators have ngagtfocused on using the IH as a model to study
causal mechanisms in readingerventionsThe current study seeks build evidence for
the use of the IH as conceptual mobestudy causal mechanisiog takinga reading
intervention (Phrase Drill) identified abe in Table 1 and conducting a betweseibjects
factorialexperimen on the identified instructional components thig proposed to
function ascausal mechanisms.
Conducting Research on Causal Mechanisms

Different methods are available for testing the plausibility of the proposed causal
mechanisms at work in reading interventions based on adapting frameworks from the
field of psychotherapy research. Kazdin and Nock (2003) laid out criteria based on
conditions for establishing causal relation in scientific research that must be met to
demonstrate mechanisms (and moderators) in psychotherapy intervention research. The
seven criteria may provide a way to study mechanisms by addressing what research
designs ad statistical approaches best address the criteria. For the purposes of studying
mechani sms in reading interventions, | ada
3 provides a description of each criterion in relation to the study of mechanisms for
reading interventions.

In considering the criteria describedTiable3, one of the best options for
studying causal mechanisms in reading interventions may be through conducting series of

experimental studies in which possible mechanisms are manipgieacer, Zanna,
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Reading Outcomes

Reading Interventions

Potential Moderators
0O Teacher education’knowledge g Smdﬂf“- chara.cte_nstics O Intervention group size
i 0 Fidelity of implementation 0 Duration. intensity. and O Classroom learning environment
i O Type of interventionist frequency 0 Timing

O Parent involvement

Causal Mechanisms based on Learning Hierarchy Stages across

Development of Early Reading Skills
Acquisition Proficiency Generalization Adaption
] Modeling/ O Frequent 0O Discrimination 0O Problem
demonstration opportunities to training solving
0O Immediate respond (OTR) 0 Differentiation O Simulations
corrective O Performance training
feedback feedback
O Routine drill O Reinforcement
> >

(Haring & Eaton_1978)

Aspects of Effective Academic Interventions based on Empirical Evidence

O Correctly targeted O High opportunity to respond

O Explicit instruction O Immediate feedback
O Appropriate level of challenge (Bumns, VanDerHeyden. & Zaslofsky, 2014) ;
Theoretical Foundations
O Reading Development and Theory O Behavior-analytic theory O  Learning and cognition theories

Figure 1.A conceptual frameworfor understanding how causal mechanisms operate for
reading interventions he pathway flows from theoretical foundations through causal
mechanisms that operate across reading intervenbiased upon thHel stages. Reading
interventions may be focused on any specific reading skill. Then, intervention effects

flow through possible moderators which lead to reading outcomes.
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and Fong (2005) argued that using a series of experirEmiakichain studiesnay be

optimal if it is easy to manipulate and measure the proposed process. Although they
suggest this model for the study of psychological processes which does not readily apply
to reading interventions, the proposal to use experiments rather thae nddiational
analyses is useful for studying mechanisms in reading interventions for two reasons. The
first reason being that intervention components (the possible mechanisms) are easy to
manipulate within experiments. Secondly, it is also arguablahbes are fairly simple

ways to measure the proposed mechanisms through psychometrically sound reading
measures such as curriculum based measurements for reading.

Developing a research line that focuses on reading interventions across each of
the four larning stages may be beneficial because causal mechanisms operating in
reading interventions are the same within a stage. Thus, a research line may be focused
on reading interventions in the acquisition stage, in the proficiency stage, in the
generalizatia stage, and in the adaption stage. For example, studying causal mechanisms
in reading interventions within the acquisition stage would identify ways to manipulate
the possible causal mechanisms (modeling/demonstration, immediate corrective
feedback, andautine drill) and measure the effects of each mechanism on the
appropriate reading outcome of interest. Thus, the dependent variable should match the
phase of interest (e.g., measuring accuracy in the acquisition phase and speed of
responding in the profiency phase).

Designing a series of studies on the same reading intervention (or studies on

different reading interventions in the safHestage) using theethodology and design
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used by Szadokierskind Burns (2008) may be a good approach for reading interventions
in comparison to psychotherapy interventions because instructional components are being
studied rather than psychological processes as the mechanisms of interest. Thus, a first
study may us a group, factorial design that include® possible mechanisms at the

same stage of learning or across stages of learning that are manipulated to create different
conditions of the reading intervention. For instance, two factors (modeling and routine
drill/repetition) would be manipulated as independent variablesadwo levels creating

four variations of the intervention which are tenditions (high modeling, low or no
modeling, high routine drill, and low routine drill). Following studies may temna

similar design but focus on corrective feedback and modeling. Studies across learning
stages may compare corrective feedback or modeling in the acquisition stage and
repetition or performance feedback in the proficiency stage to confirm what msuokani

are at work based on the stage of learning. Studies at the acquisition and proficiency

) R e e P R ey

\

/Reading Interventions
OListening Passage Preview
OPhrase Drill

Possible Causal Mechanisms

UModeling/
demonstration
OImmediate corrective feedback

\

Possible Causal Mechanisms

(Reading Interventions
0 Repeated Reading

0 Frequent opportunities to
respond

O Performance feedback

0 Reinforcement

ORoutine drill
N J

\

Possible Causal Mechanisms

/Reading Interventions
U Unknown

O Discrimination training
0 Differentiation training

N /

\

Possible Causal Mechanisms

/Reading Interventions
U Unknown

0 Problem solving
U Simulation

N /

. )

Figure 2.Reading fluencykill developmentvith suitableinterventionsThe figure

provides anxample of how students develop reading fluency skills across the stages of

learning in the IH with specified reading interventions and possible causal mechanisms.
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Table 3.

Criterion for Verifying Causal Mechanisms in Reading Interventions

Criteria

Desgiption

Strong association

Specificity

Gradient

Experiment

Temporal relation

Consistency

Plausibility and

coherence

A strong association must be demonstrated between the reading
intervention and the hypothesized causal mechanism and betwee
causal mechanism and the improved reading outcome.

A specific connection between the intervention, proposed causal
mechanism, and outcome should be demonstrated. Demonstratin
alternative explanations do not account for the outcome is necess
The proposed causal mechanism is associsitbdhe greatest amour
of change in the reading outcome in comparison to other compon
Manipulation of the causal mechanism is associated with a chang
the reading outcome of interest. By holding other variables consta
across individuals in different experimental conditions, it may be
possible to identify the precise causal mechanisargading
intervention.

In order to infer causality, the change in the proposed mechanism
precede change in the reading outcome of interest.

Replication of results across studies, samples, and conditions pro
further evidence for a causal mechanism.

An explanation in support of how the causal mechanism operates
based on theory and grounded in the scientific knowledge base st

be provided.

Note This table idased orKazdinand Nock (2003)
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stages may also consider looking at various forms of drill and repetition because reading
interventions across both stages typically include this component to varying degrees.
Studies may additionally consider moderator variables as well.

In following the criteria described above, if one of the manipulated variables is
a mechanism for the intervention (holding other variables constant), there should be
evidence of a causal and temporal relation between the mechanism and outcome variable.
Other explanations would not account for the outcome and the proposed mechanism
would be associated with the greatest effect in the reading outcome in comparison to the
other variables. The results across the series of experiments would lend additional
evidence for the factor that operates as a mechanism, and it can then support the
conceptual model being used along with being ground in the scientific knowledge base.
Potential Limitations

Within the literature, the reading interventions most often focased
acquisition or proficiency rather than generalization or adaption. One primary reason for
this is that struggling readers often lack skills or are not fluent within reading skills
(Joseph, 204), and therefore reading interventions are typically tadyat these two
levels. For this reason, no reading interventions within the generalization or adaption
stages were outlined, which is consistent with previous research syntheses (Burns, 2004)
and may be problematic for the conceptual model being usecd3sible solution to
this limitation is to develop interventions that focus on the generalization and adaption
stages based on reading theory and the available empirical literature. Then, these

interventions may be used to test the legitimacy of the gegpoausal mechanisms.
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Another possibility is that the last two stages operate more closely with the first
two stages based on how reading interventions are currently developed. For example,
versions of the repeated reading intervention found that dsid=geiving the
intervention versus a control group improved reading speed and ability across novel and
more difficult reading passages as the intervention was carried out across several weeks
(Therrien, Wickstrom, & Jones, 2006). The repeated readiagyention may
simultaneously and indirectly promote generalization because the intervention often
extends for several weeks using multiple and new passages that in turn support
generalization of reading fluency skills (Daly et al., 1996). The multiplenand
passages may provide discrimination and differentiation training alongside developing
proficiency. Even in this example, however, it is difficult to identify at what point
generalization of the skills begins to occur and adaption has yet to be cedski&ther
research is warranted on the last two stages in the hierarchy.

Another limitationof the proposed model used to test mechanisms is that it may
imply that a single or a few mechanisms operate within an intervention and lead to single,
linear autcomes. However, it is possible that one single mechanism may support multiple
outcomes, similar outcomes may be obtained through multiple pathways, or that
relationships among variables are nonlinear (Kazdin, 2007). Combined intervention
components maylso work together as the causal mechanisms for a reading intervention.
Because the state of research on causal mechanisms is limited, the first step may be to

focus on more simple causal effects that support the proposed mechanisms. Then future
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research aaexplore the possibilities of more complex causal pathways to better
understand the mechanisms at work in reading interventions.

The use of mechanistic thinking has its limitations for studying any phenomena
(Norkus, 2005). Although it may be temptingrezluce reading interventions down into
smaller and smaller components to identify mechanisms that make them work, this is not
always necessary. ldentifying mechanisms for reading interventions are most useful when
they support theory, close the reseaipractice gap, and result in practical significance
in the development of reading interventions that work for students in schools. Overall,
mechanistic thinking should be guided by ecological systems thinking and the knowledge
that reading acquisition drcompetence is complex and a miditeted process of
learning.

Synthesis

Various options can be used to study causal mechanisms. For the study of
mechanisms in reading interventions, the strongest option may be through conducting
series of experimentatudies in which possible mechanisms are manipulated. The
methodology and design used by Szadokierski and Burns (2008) may be a good example
of how to study possible mechanisms, but they studied one specific intervention.

Utilizing this methodology allowthe researcher to manipulate the instructional
components to parse out which components function as the mechanisms. The use of a
series of experimental studies also allows for the testing of a theory or model, such as the
one described in this chapter. Therent study seeks to not only begin the process of

looking at what makes PD work by carrying out an experimental study designed to look
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at specific instructional components of PD, but also seeks to lend support to the use of the

IH conceptual model fastudying causal mechanisms in reading intervention research.
Usingthe IH Conceptual Modelto identify the Causal Mechanismsf PhraseDrill

A significant number of students experience reading fluency difficulties in the
elementary gpdes (Rasinski et aR0D09; Rasinski & Padak, 199&eading fluency is
often a common skill deficit for students with and without disabilities (Therrien,
Gormley, & Kubina, 2006)There remains a considerable need to devefigetive and
efficient reading fluency interventis for students identified as struggling with reading
fluency. Identifying effective and efficient reading fluency intervential$ happen
through identifying causal mechanisms of these interventions. The currentctgthy s
to begin thigask by focusig on thePD interventionthrough the use of thél conceptual
model discussed abavéhe following section will provide a description of PD, discuss
reading fluency as it relates RD, review the theoretical and empirical support for PD,
and then use theonceptuamodel to identify the causal mechanisoi$®D that will be
the focus of the experiment carried outhe current study.
Description of Phrase Drill

PDis areadingfluencyintervention focused on supportimgadersn learring
words they do natnow by using a specific error correction procedirecrease
accuracy of wordecognition in the context of connected téRaly, Chafouleas, &
Skinner, 2005; OO0 Sh e paAbadlPD mtermentionr€invavésS h e a
havingthe teacher modehe correct pronunciation of any words the student misread

during their initial read of the designated passawtthen the studemhmediately

47

1



repeats the incorrect words back to the teaches student then rereads eaobaningful
phraseor sentencewith error correctionsip tothree times and continues on to following
sentences with any errors hirh the connected text passage.

PD along with other fluency focused reading interventions incorporate many
instructional components withinghntervention design. These instructional components
may be incorporated in varying ways. In reviewing the studies using PD as an
intervention, instructional componaentost often includechodeling or prompting,
phrase or sentence repetition, and immediainforcement. A description of each of
these instructional components is provided here.

Modeling. In general, modeling is widely considered a type of corrective
feedback in the PD intervention because modeling is used agdneorrection
procedureThat is, the instructor provides immediate corrective feedback when a student
incorrectly reads a word by providing a model of the correct pronunciation of the error
word(s). Error words are treated as unlearned words meaning that the student has not yet
acquired the word and therefore is not successfully recognizing the word when reading.
Errors include substitutions, omissions, mispronunciations, or hesitations for more than
three seconds. This corrective feedback may occur right after an error in ey o
happen after the student finishes reading the entire passage (Batbettaid, Bradley,

& Miller, 1994). Error correction may also only be used for words that carry meaning in
the text that the teacher deems important for the reader to practice (Hoffman, 1979;

Jenkins & Larsen, 1979; Nelson et al., 2004; Pany et al., 1981).
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Other forms of modelinghay also be used when a student makes an error, such as
providing a student with less support for incorrectly read words by providing a corrective
cue or prompt of the error words. This may relate to using a word attack skill process for
providing incrematally higher levels of support that begins with having the student try
another way to read the word and ending with supplying a correct pronunciation of the
word for the student (Haas & Eaton, 1978). Another option is to provide a student with
the firstsound of the word read incorrectly to provide an initial prompt that will support
the student in sounding the entire word out (Barbetta, Heward, & Bradley, 1993; Espin &
Deno, 1989).

Phrase or sentence repetitionThis component involves the studeneaating
the phrase or sentence that had error wor@6 S h e a e The eeldeading oécars 4 )
right after the corrective feedback and modeling of the word occurred. The practice may
involve repeating the phrase or sentence one to three times. Repgdimageor
sentence in the same story passage can be considered routine drill because it offers the
student multiple practice opportunities to read the word correctly. It is hypothesized that
reading the error words in the context of a meaningful phrasentence will promote
faster learning of these unknown error words for the student because the student is
learning the word in context rather than inisolajo®@é Shea et al . , 1984)

Immediate reinforcement While providing the error correction, modeling
words, and repeating phrases or sentences to practice the words, frequent reinforcement
in the form of ensuring the student knows they are correctly reading each word is needed.

This means that when a student reads a word correctly after the worcbepligd by
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the teacher, the teacher than acknowledges that the student read the word ¢Dalgctly
et al.,2005) If the student did not read the word corredtien the teacher would
provide the word to them again and ask for the student to say thebefmre moving on
to reading the phrase or sentence.
Reading Fluency and the Phrase Drill Intervention
The primary goal ophrase drills§ t o i mpr ove a stthuoodgant 6s r
increasing accuracy of word recognition in conaddextwhich inturn translates to
improved reading flency and overall reading proficienicyreading new materials
(Chard, Vaughn, & Tyler, 2002; Martens et al., 200Hus, for the current studlis
important to consider the definition iading fluency and howig empirically
measured.
Reading fluency is an essential paireffective reading instruction particularly
because it is one of the essential skills that must be developed for proficient reading and
comprehensiofFuchs et al., 20Q1lts importance wasadidified whenthe National
Reading Panel 6s report (National l nstitute
[NICHHD], 2000)identifiedreading fluencyas one of five areas of reading instruction
and literacy development that should be targeted in elmyentary reading instruction.
Developing eading fluencskills is particularly important for second and third grade
student{Snow, Burns, & Griffin, 1998)ut continued research has demonstrated its
important for upper elementary, middle school and kigtool students as well

(Rasinski, Rikli, & Johnston, 2009).
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Reading luencyis comprisel of accurate word recognitiorate of readingand
prosody(Kuhn & Stahl, 2003Rasinski et a).2009 O6 Co n n o r , Swadkon,2@7; &
NICHHD, 2000).Accuracyin word recognitiormeans that a student is able to recognize
and decode words correctiynd quickly(Hudson et al.2005). Reading ratis the ability
to read withappropriatespeed and fluidity through connected tsuth that the student
has attained aomaticity in word recognition. Prosody refers to the use of proper
expression during reading. Reading with expression means being able to convey meaning
through the appropriate userbfythmic and tonal aspects of speech such as intonation,
stress pattes) duration, and phrasing (Schreiber, 1991; Kuhn, 2004/280%)e
researchers in the field, such as Rasinski (2012), have proposed that fluency is comprised
of automaticity and prosody. Automaticity includes the ability to recognize and decode
words as wk as read words effortlessly or automatically. Then, prosody is said to
connect the overall fluency process to comprehension.

Empirical Measurement of Reading Fluency

Variousmethods have been used to measure the effectptdrmenting PDwith
studentssuch as accuracy of words read in isolation, percentage of words read accurately
in connected text (both practiced and novel passages), number of errors in connected text,
and number of correct words read per min@tegeny, Daly, Valleley, 2006; Nelsoh e
al.,, 2004,06 Sh ea e tA cammon meth®@ &<ed within both experimental studies
andeducational settings israading fluency measune which students read a story for
one minute and the examiner calculatespercent of words read accuratglg., word

accuracyjandthe number of words read correct per minuge, reading rate)Reading
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fluencyhas been proposed as a good indicator and quality measure of overall reading
competence, including comprehension, and fits within a strong foundxtibaoretical
models of development of readingliki{Fuchs et al., 2001). Reading flueraxyrelated

the strongest with a commercial achievement test of reading comprehension in
comparison to direct reading comprehension measures, such as questiamgnswe
passage recall, and cloze (Fuchs et al., 1988).

A common measure oéading fluency is a curriculiibased measurement of
reading(CBM-R) that is systematic, standardized, and designed to measure academic
growth in the area of reading (Deno, 1985in8h2002).The outcome measure is the
number of word read correctly per minute which provides a rate for retlemgy.

Initially, CBM-R was one type of curriculuibased measure designed to measure
individual student performance across time in the afeaading and to evaluate
instructional effects (Deno, 1985, 1986, 1989; Deno, Marsk Tindal, 1985). CBMR

is now commonly used for screening, benchmarking, eligibility and diagnostic decisions,
and progress monitoring (Wayman et al., 2007). Thesesigbstantial amount of

empirical evidence documenting CBRIis reliable and valid for screening and
benchmarking purposes to determine students who may be at risk of reading problems
(Wayman et al., 2007). There is less evidence for using -®8bt progress monitoring
assessment amyaluation (Ardoin et al., 2013)ut sane evidence suggests CBRIdata
are sensitive to change and can be used
(Deno et al., 1985, 1986; Deno, 200Qyerall, CBM-R measuresire stongly correlated

with reading achievemertwsts (Ardoin & Christ, 2009), and have shown to be an
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adequate indicator of overall ability in the area of reading achievement (Fuchs et al.,
200% Reschly, Busch, Betts, Deno, & Long, 2009).

Within recent yeargesearchers have focused on creating equivalent passages to
create anorereliable measure of student reading growth. Although CBM reading
measures are typically used to monitor student growth oveiineading fluency
developmenand as a general outcome measure, it is also pessibke these passages
for experimental research of the Ridervention.CBM-R passages work because the
skill to be mastered in implementing Freading fluency and therefore a reading
fluency measuwe is most appropriate for measuring the effecth@intervention(Daly et
al., 1996. Additionally, these passages are often fairly equivalent to one another in
comparison to other reading materials avadablthe educational setting which allows
for valid pre-intervention and poshtervention measures (Christ & Ardoin, 2009).

Daly and colleagues (1996pnsidered what types of academic responding were
essential to measure progress at the different stagesléf.thbeyrecommended that a
measure o&ccuracy (such as the percentage of responses that are correct) be used as the
key outcome at the acquisition stage ofitheThey also recommended that interventions
targeted at the proficiency stage use an accuracprafgeedneasurgsuch as words
read correct per minutePaly and colleagues (1996viewed the research literature to
determine the level of empirical support for various treatment components included in
reading intervention®verall, they demonstrated that the treatment components
identified in the IH showed the greatest effectiveness for improvement in the identified

reading skills when the appropriate type of academic responding was used as the outcome
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measure, but not all studies included appropriately targeted measures foemention
that was implemented. Additionally, Daly et al. (1996) did not conduct a systematic
review of the empirical literature and did not include effect size measures. Thus,
additional research is needed to support their findings.

Therecommendatioto match type of academic responding to the IH sisge
important to consider for measuring the effects of PD because previous studies conducted
on PD or other acquisition level reading fluency interventions have often only included
words read correct peninute as the dependent measure which is most appropriate for
measuring a proficiency stage intervention such as repeated reading. It is likely that some
studies may not provide accurate representations of the effects of the intervention because
they did rot include the suitable outcome measure. For example, Morgan aandiiSid
(2006) categorized listening passage preview (an acquisition level intervention) with
repeated reading (proficiency level intervention) and only used words read correct per
minute & their outcome measure although an accuracy measure (percent of words read
correct) would be more suitable to identify effectiveness for listening passage preview.

Given previous research studies found that PD had increased word recognition
accuracy andeading rate for participants in the studies (Albargan, Ramp, Anderson,

& Martin, 2007; Daly, Dool, Hintze, & Martens, 1998; Fienup et al. 520lalanga,

2003) and that both accuracy and rate are essential features of fluent readers, both of the
measues were included as the dependent variables in the current ldtuigver, it is

also noted that PD will likely improve accuracy of responding the most in comparison to

the control conditionvhile reading accuracy rate may not improve much or any.
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Theoretical Support for PD

Varying theoretical frameworksave beerstablisheaver the past forty years to
explain thedevelopment of reading proficiency overall and more specifically the role
fluency in reading proficiencfChard, KetterlinGeller, Baker& Apichatabutra, @09).
Theories of cognition and learning apply to learning to read arg/rof these theories
are tied to the developmentD as an intervention for reading fluen@ygan, 1988;
Perfetti, 1985; Stanovich, 1990).

PerfettiandcolleaguesPRerfetti & Lesgold1979 Perfetti & Roth 1981) verbal
efficiency theoryis basd on informatiofprocessingheory andpositslower level
processesuch as word identificatiomave to reach eertainthreshold level before high
level processes such as quehension can occur simultaneously during reading
Therefore students must reach a certain level of fluent processing in reading in order to
efficiently perform the task of comginending meaning from text. The theory assumes
thatresource demands can leeluced through practice and learnbegause automaticity
of lower level processes is builhis theory lends supportf®D becauséD provides
direct support in buildingecoding andluency processing skills (i.e., accuraayd
fluentword recognition)and accuracy ahfluent word recognition allowhe reader to
free attention from these lower level processing which inguppors readers in
attaining the threshold necessary for comprehermiocessingAlthough lower level
processing skills includmore skills beyond fluent decoding, there is significant evidence

suggesting fluent decoding skills are a prerequisite for reading comprehandion
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therefore accurate and automatic decoding are significant factors that likely lead to
improved reading comphension (Torgesen, 1986).

PDisalsotiedtd aBer ge and Suaomateinfadnsatiof dracesdny
theoryin thatPD provides repeated practicewbrds andgsentences and often repeated
practice of a passage because it is often incorporatethmtepeated reading
intervention The theory postulates that the ability to fluently read is a complex skill that
involves coordinating many component processes in a short time {farhs et al.,

2001). Essentially, a fluent reader is able to decodeatgwmatically such that they do

not need to focus much attention on the lower level processes, like decoding and word
recognition, necessary for fluent reading and therefore have attention free for higher level
processes, such as syntactic and semardeepsing (Samuels, 1979). More specifically

in the development of fluent reading skills, automaticity in processing occurs at the word
unit, then processing units into recognizable words, and then connecting the words
together when reading passages, wiiamn leads to the ability to simultaneously invest
effort in comprehension tasks (Chard et al., 2002).

A reader struggling with fluency must focus his or her attention on aspects of
decoding and word recognition components and therefore has littleattand
cognitive resources available for higher levelgesses such as comprehension.
According to L a@%4)theory, duendy pSlzdemwedr Besause
readers are poor or slowdgcoding, leading to a reduced amount of stesrh memory
available to comprehend the meaning of the text (Rashotte & Torgesen, 1985; Therrien &

Kubina, 2007). By investing time in reading practice through the repeated reading
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method, nonfluent readers are provided many exposures to the same words and are able
to build automatic decoding skills and word recognition skills. This in turn builds fluency
skills and therefore frees up attention tous®on the meaning of the text.

PD may also be explained through feature transfer th&amg, 1979). Finn
(1979) propsed that individual words carry a variety of markers which provide

information about the identity of the word. This information includes word class,

meaning and location within a sentence. As words are presented in context these features

transfer to the swounding words which provide cues to their identity. For example, in

PD, each word that is contained in a phrase or full sentence provides information about

itself but also about the identity of other words in the phrase or sentence. Students are not

only rehearsing the recognition of the error words that are corrected but also the overall
recognition of the context surrounding the error words with the other words in the phrase.
Thus, recognition of other words in the phrase or sentence may increasebéialjpy of
recognizing the targeted error word. This theory may lend support for why PD is more
effective than other forms of word drill in isolation because no association between error
word and other words is provided (O6Shea
PDis al® based on the direct instruction modelearning how to read because
of its emphasis on individual word recognition and immediate corrective feedback
(Carnine, 1980Camine, Silbert, & Kameenui, 1990This instruction model states that
processing begs at the individual sound level and continues to word recognition and
then comprehension. Because there is a close connection between word recognition and

compretension, error correction is essential to instruchenause correcting words
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means there wibe an increase in word recognition accuracy. Then higher levels of word
recognition accracy means comprehension becompessible.
Empirical Support for PD

A considerable amount of empirical evidence for the usgrof correction
procedures tanprove werall word recognition accuracy leading to increased reading
fluency and proficient reading in general has been built through research over the past
fifty years (Jenkins & Larson, 1979; Jenkins, Larson, & Fleisher, 1983; Rose, McEntire,
& Dowdy, 1982 Rosenberg, 1986; Singh, 199Bor example, @rrecting errors words is
more effective for increasing word accuracy and reading fluency than ignoring errors
(Sindelar, 1987). Thusavious error correction procedures have been studied, such as
word sipply, phonic analysisyord drill, word repegtand phrase dril{Jenkins et al.,
1983; Wallace, 2013PDis an extension of the initiatork of error correctiordrill
proceduregJenkins & Larson, 1979 hr ough i niti al studies con
colleagues (1984n which they compared the phrase drill procedure with the more
common approach of individual error word drill procedures and word supply. They found
that PD was superior error correctionrategy than thethertwo strategies for accurate
recognition of words in contexiThis increased word accuraliyely occurred because
PD providesractice in correctly reading words in connected tattier than in isolation
through word list practice

Other studies have also demonstrated that emection in context is more
effective than error correction in isolation {@h, 1985; $1gh & Singh, 1985 One

studyfound that a sentence repeat procedure was more effective than the use of word

58



supplyalone(Singh, 1990)Evidence also exists foné¢ use of immediate whole word
correction over provision of immediate phonetic prompts to increase reading accuracy
(Barbetta et al., 1994).

In studies conducted more recently, PD is often incorporatedisténing
passage preview oepeated readingterventiors because it offers an effective error
correction strategto provide a more comprehensive reading fluency intervention
packageResearchers using briefgerimental analyses methodologycase study
designdound that incorporating PD intbeir reading fluency intervention decreased the
number of errors per minute for sards in comparison to the repeated reading only
intervention coditions (Nelson et al2004;Begeny et al., 200§ones et al., 2009but
the addition of PD did not hageconsiderable effect on the overall correct words per
minute.However, othestudies did find a general increase in reading rate in addition to
decreased errowghen including PXAlber-Morgan et al.2007;Daly et al.,1998;
Fienup et al., 208, Malanga 2003.

Including a corrective feedback component during reading fluency instruction has
been found to enhance both word recognition accuracy and comprehéfsibugh &
Llody, 1998;McCoy & Pany, 1986Pany & McCoy, 1988; Therrien, 2004). Meta
analytic research found a large mean fluency effect size (1.37) when adults provided the
corrective feedback (Therrien, 200Fherrien (2004) recommends the addition of a
corrective feedback component to reading fluency interventions because it can improve
overdl reading fluency and comprehensidteubusch and colleag£998) also

recommenddthe inclusion of corrective feedback during oral reading practice after
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comparing 11 studies that used corrective feedback versus 13 studies that had no
feedback.
Synthess of Empirical Support

Overall,PD is an effective intervention for supporting students in the acquisition
of unlearned words in the context of reading connected text and building oral reading
fluency skills (Daly et al., 2005)Several studies havemenstratedPD is an effective
intervention for reducing the number of errors made in reading psaad thereby
increasing the overall rate of accurate word recognii@nhas been effective for both
students with or without disabilitig€se., learningdisabilities or cognitive disabilities)
and students in elementary and middle school who are behind grade level in reading or
identified as needing additional support in building reading fluency ¢8dises &
Wickstrom, 2002Pany & McCoy, 1988; SinghWinton, & Singh,1985. There is also
growingsupport for PD improving overall reading fluency and comprehenisiowever,
the majority of these studies used single case design or brief experimental analysis
methodologyand no comprehensive review of PD has been conduCtedinued
researclwith randonized control trials and betweesubject experimental desigiss
needed in order toonfirm PD as an empiricallgupported and evidendmsed
intervention.Because of tharhited empirical support of PDhé current studynicluded a
control condition taestablish effectiveness of RDaddition to examining causal
mechanisms of thiatervention Although additional research is needed to support the
effectiveness of PD, reseaers have yet to examine the causal mechanisms of the PD

intervention which is also an essential part of building the evidence because we do not
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know why PD works. Studying causal mechanisms can provide specific evidence for
understanding what instructial components make PD effective.
Summary and Research Questions

Given that PD has demonstrated effectiveness at increasing reading fluency skills,
the next step is to identify its causal mechanisms. Much like other reading interventions,
researchersave not yet focused on breaking down PD in a way that looks at its
instructional components to identify what makes it work. The current study uses the IH
conceptual model discussed above to identify what instructional components should be
studied to identy the causal mechanisms at plBgased on the IH conceptual model,
acquisition level strategies that could function as causal mechanisms include corrective
feedback, modeling or demonstration, and routine drill (such as sentence repétiion).
current sudy therefore chose to focus on parsing out the effect®déhmg and sentence
repetition n order to examine what makB® work. The two identifiechstructional
components used in Pizere used to creatsterventionconditions byseparating the two
components into two levels (low and high conditio@s}ontrol condition was also
incorporated in the design of the studie following research questions guidad
study

1. What are the differences in accuracyd rate of words read corrgxr minute
between the final readings of students in the PD conditions and those in the
control condition?
2. What differences exististudenté accur acy of words read

story passage based on the modeling component in the phrase drill intervention?
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3. What differences exististudenté6 r at e of words read corre
final read of the story passage based on the modeling component in the phrase
drill intervention?
4. What differences exististudenté accur acy of womddfsher ead o
story passage based on the repetition component in the phrase drill intervention?
5. What differences exististudenté6 r at e of words read corre
final read of the story passage based on the repetition component in the phrase
drill intervention?
6. To what extent does an interaction occur between modeling and repetition
components of the phrase drill intervention in effecting the accuracy of words
read on the final read of the story passagetiadent®
7. To what extent does an inteteon occur between modeling and repetition
components of the phrase drill intervention in effecting the words read correct per
minute on the final read of the story passagetiodent®
Based on the proposed Instructional Hierarchy conceptual modéienelevant
empirical findings discussed above, the following resuéiee expected for the research
guestions:
1. | hypothesize that eadf thefour experimental conditions will be significantly
different than the control condition such that all conditj@mmsaverage, will have
increased the accurao§words reador the participantsr comparisond the
control condition participant$ hypothesize that all of the experimental

conditions will not be significantly different than the control condition gheh
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all conditions, on average, will have similar words read correct per minute for the
participants in comparison to the control condition participants.

| hypothesize that a high level of modeling (i.e., the modeling condition) within
the PD interventin, regardless of low or high sentence repetition, will lead to a
significant increase in accuracy on the final read for participants compared to the
low level of modeling (i.e., sound prompt condition) within the PD intervention.

| hypothesize that a higlevel of modeling within the PD intervention, regardless
of low or high repetition, will not result in a significant difference in words read
correct per minute (i.e., proficiency) on the final read for students compared to the
low level of modeling.

| hypothesize that a high level of repetition within the PD intervention, regardless
of low or high modeling, will not result in a significant difference in accuracy on
the final read for students compared to the low level of repetition.

| hypothesize that a ¢ih level ofsentenceepetition within the PD intervention,
regardless of low dnigh modeling, would natesult in a significant difference in

the rate of words read correct on the final read compared to the low level of
sentenceepetition.

| hypothesizehat there willbenot bea significant interaction effect between
modeling and repetition for accuracy of words read on the final read of the story

passage.
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7. | hypothesize that there will not be a significant interaction effect between
modeling andepetition for rate of words read correct on tinalfread of the

story passage.
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CHAPTER 3: METHOD
Setting andParticipants

The study was completed duriegring 20142015 after receiving approval from
the University of Minnesota Institutional Revid@oard and informed consent from
parents and assent from participants. Two school districts agreed to support the principal
i nvestigator 6s r e steealenehtaryssthaots yn the tiéstrics c i pal 0 s
then agreed to participate and secgratlestudents in their schools weadentified
based oreligibility criteriaand conserio participate in the studfnglish language
learners and gdents with disabilities were included if they rtietall eligibility criteria
The principal investigator argkveral research assistants collected screamadgosttest
data along withmplementing the interventiosession.
Setting

All participating students were enrolled in either an urtmasuburbarpublic
school district in the upper Midwestern United 8¢atA total of six elementary schools
participated in the study (five elementary schools from the urban school district and one
elementary school from the suburban school distéctptal of 2750 students were
enrolledin the five schools from the urbahool districtith 41% of whomidentified
as White (not of Hispanic origin), 31.9% identified as Black (not of Hispanic origin),
15.9% identified as Hispanic, 9.9% identified as Asian/Pacific Islander, and 1.3%
identified as American Indian/Alaskan NaivAdditionally, 17.686 of the student
population waseceiving Engkh Learner services, 10.1% receiggeecial education

services and supports, and 52.4% receavé@e or reduced priced lunch.
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The elementary schofilom the suburban school distregrved 420 students
89% of whomidentified as White (not of Hispanic origin), 2.6% identified as Black (not
of Hispanic origin), 3.8% identified as Hispanic, 3.3% identified as Asian/Pacific
Islander, and 1.2% identified as American Indian/Alaskan Nafigditionally, 2.9 of
the student population wasceiving Engkh Learner services, 16.9% receigpecial
education services and supports, and 39.3% recaifree oreduced priced lunch.
Participants

Based upon prior research and a power analysis (G*Power; Faul, Erdfelder, Lang,
& Buchner 2007, with an effect size df= .25 (Cohen, 1988), the samgieeneededd
find a medium effect was approximatdl¥0 participantsStudents were eligible to
paticipate in the current study if they were identifesibelow benchmatkased upon
two criteria. First, the student was currently enrolled in the second grade. Second, a
student scored at the B@ercentile or lower othe fall 2014 or winter 2018istrict-
administered reading screenéhis initial criteronwas established to identify
participants who likely would benefit from receiving a phrase drill intervention because
they may be struggling to read grddeel texs proficiently. A wide criterionwas
initially set to identify a greater number of participants because of the high number of
student participants needed for the study. These participants then needed to meet more
specific criteria that would be completed on the tey participated in thstudy and are
described below.

Based on the initial eligibility criteria, 146 second grade studentte(6dleand

82 male) were identified and recruited to particip@tethis overall sample of
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participants, 56% percent were males. Ten percent of pamis identified as
Asian/Pacific Islander, 34% identified as Black (not of Hispanic origin), 22% identified
Hispanic, 29% identified as White (not of Hispanic origin), and 5% identified as-multi
racial. Ten percent of the participants received speciaadidun supports or services.
Twenty-eight percent of participants received English learner services.

After the participants met initial criteria, there were then additional eligibility
criteria requirements that weegaminedon the day of the studysingscreening
measures. Thadditional criteria were implemented to confirm participants were likely in
need of an acquisitielevel reading fluency interventiofhe letteridentification subtest
of theWoodcockJohnson Il Tests of AchievemefWoodcock, McGew, & Mather,
200l) was used as a screening measStudentswho t he ¢
scored at the Dpercentile or lower on the subtest were excluded from the study and
analyses because it was determined that these students werstilketquiring word
recognition skills and were in need of a phonics level intervention and therefore did not
fit criteria for participating in the phrase drill intervention study.

Second, students were screened using a segraaiécurriculumbased masure
for reading (CBMR) provided by researchers at FastBridge Lear(f@igist et al.,
2014). The participants needed to score a word accuracy (using pefeeotds read
correc) on the CBMR passagbetweer65% and 93%. Students above or below in word
accuracy were exclude8tudents within this range waford accuracy are likely in need of
an acquisitiodevel reading intervention that focuses on building their ability to

accurately and fluently read cormted text (Daly et al1996).Students reading with a
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word accuracy of 65% or lower were excluded from the study because they were likely
devebping a more foundational ska8lich as phonics and therefore the phrase drill
intervention would not be properly targeted at their skill dgwelent level. Students
reading with 93% accuracy or higher likely had already acquired basic readingyfluen
skills such that thegttained an appropriate level of accuractheir reading fluency
skills and therefore the intervention would also not hg@miately targeted at their skill
level needgParker & Burns, 2014

With these additional criteria, 31 students were excluded from the study and data
analyses. An additional 4 students did not complete the entire intervention session
because they wesbsent or opted to stop completion of the stiiderefore atotal of
111 second grade students participated in the full study and were included in analyses.
Given the lower number of participants than anticipated based on the power analysis, it is
possble with lower statistical power there is a reduced chance of detecting a true effect.
However, there are few research studies that have focused on PD and the ones that have
included fewer participanteund substantial effect sizes.

Materials and Measures

ReadingPassage

For screening, assessment, and intervention purppsespond graderal reading
fluency passageasidentified from a curriculurbased measuremefor reading (CBM
R) passage set developayl FastBridge LearningChrist et al., 2014 The passage used
was a part of the original passaggt developmeniThe process of developing the

passage sets was systematic and basedisting research and theory of oral reading
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fluency measurememind reading developmerRassage development followed a specific
process that considered text difficulty that considered reading comprehension, text type,
paragraph and sentence structure, word and language usage, and cohesion as criteria. All
passage®llow a narrative structe (i.e., goalaction/attempoutcome), and are ¢oised

on events that students were likely exposed to throughout their early develoimesit.

and colleagues field tested the passage sets to minimize variance due to instrumentation
of passages and totupize the reliability and precision when used for progress

monitoring purposes. The passage sets for &Biierefore have strong psychometric
properties.

The CBM-R passageised for this studgontained 242 word3.he same second
gradelevel passage wassed for screeningurposesn addition to being used for
intervention angostest assessment purposelse Tirst read of the passagas used for
screening purposes and the second and rieaal of the passageas usedor postest
assessment purposesieldecision was made to only use one passage in order to reduce
time needed to spdrwith each individual student teduce the level of frustration that
may be experience by tiparticipantdecause they would be readingtary within their
frustrationlevel (< 93%;Gickling & Thompson, 1985)

Standard protocgder CBMR administrationwas used foadministeringhe oral
reading fluency passage with theceptiors. Because the intervention included
conditions withchanging levels of modeling in regaaddorrective feedback, participants
were not told they would be provided with a word if they came to a word they did not

know. Instead, the interventionist directed the participant to go on to the next word by
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sayi ng, At r yStandare protcadaequireatee mdininidtrator of a CBANR
passage for FastBridge Learning to provide a word to the student if they abdentot a
say the word within 3econds. Although standardization procedures fomtarenot
followed, the scoring of the assessmemaed the same as the word that a participant
did not know counted as one error.

The second difference in standard protocol was that the participant was required
to read tle entire passage rather than readlfninute. This was necessary in order to
complete the intervention procedures. Rate of words read correct was then found by
finding the number of words read correct by dividing total words read correct by number
of minutes they took to read the entire pgssa

The third difference in standard administration was that participants were
redirected to the correct line in the passage of the story if they accidentally skipped a line
while reading. This was necessary in order to proceed with following protodbkfor
intervention procedures. Because the intervention is focused on providing corrective
feedback through modeling, the participants needed to read all words the first time
reading through the passage to be able to then follow intervention procedukesand
which words were read correctly or incorrectly.

All other CBM-R administration protocakemained the same. For exampleys
counted as correct were words pronounced correctly in their appropriate place within
three seconds and selbrrected erroraere counted as correct words.

Mispronunciations, omitted words, substitutions, and woadsead within 3econds
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were counted as incorreé€tor further information about admstration and scorinthe
CBM-R technical manual (see Christ et al., 20d#) be consulted
Screening Measures

The first screening measure assessed pa
letteridentification subtest of th&/oodcockJohnson 11l Tests of AchievemefwJ-111;
Woodcock, McGrew, & Mather, 2001)he second screeng measured assessed
student 6s word accuracy | evelgrade€EBMRdent s we
passag provided by researchers at FastBridge Lear(ingist et al., 2014 The
participants needed to score a word accuracy (using peffogotas lead corregton the
first read of the CBMR passagbetweer65% and 93%This screening measure was
also used as a ptest measure in order to ensure all intervention condition groups had
similar oral reading fluency skilf®r data analyses
DependentMeasures

Two dependent measuregre usedor this studyBoth of these measures were
postintervention.The first dependent measure ve&suracy of words read on the final
read of the CBMR passage used for the interventidhe data consisted of the
percentage of words read correctly, which was computed by dividing the number of
words read correctly by the total number of words and multiplying by\Wadds were
counted as correct if they were read within 3 seconds orTleeause of accuracy of
words read is an established measure based on models of currlcase assessment
for reading (Burns et al., 2000; Gickling & Thompson, 1985). Burns and colleagues

(2000) evaluated the psychometric properties of using instructional level through
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curriculumbased assessment and found that currictbased assessment could be used
to identify instructional level for second, third, and fourth grade students.

The second dependent measure rages of words read correct per minute
(WRCPM)on the finalread of theCBM-R passageised for the interventiofVWRCPM
was found by dividing the total correct number of words read by number of minutes it
took the participant to read the entire pass#feCPM is a widely accepted measure
because of its strong psychometric pmbips in its use as a curriculum based measure for
reading Christ et al., 2014Fuchs et al., 2001 The passage used was a part of the
original passagset developmenBased on the normative information for CMBReading
for the winter benchmark, secondage students reading SYRCPMfell at the 5¢"
percentile, students reading 84 words fell at tHe@&centile, students reading 61 words
fell at the 19 percentile, and students reading 39 words fell at theebcentile (Christ et
al., 2014) Secondgrade students scoring at thé"}&ercentile or lower were considered
to be at high risk for reading difficulties.

Description of Intervention and Conditions

The two independent variables weredeling and sentence repetition. Each of
these independentriables had tweevels A control condition was also included. The
modeling variable included low and high levefanodeling by providing the student
with the first sound of incorrectly read words and a model of the whole wdrtha
repetitionvariable included low and high levels of sentence repetition in which the
participant rereads sentences in the story for each sentence that he or she had one or

more errors. Thus,gpticipants were randomly assignedoine of the four PD
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interventioncondtions orthe control condition. Each participant received one
interventionsession of one of tHéve conditions
Intervention Conditions

In previous research studies, the PD intervention regstueténts to read a text
while theinterventionist highliptedany error words. When the student finished reading
the story theinterventionist pointedut which words were read incorrectly by sentence
or phrases within the sentence beginning from the top of the text and then ntbeeled
correct pronunciation adny error words to thstudent. The student then said the word(s)
correctly and reathe sentencer phrasecontaining the error word alopend may read
the sentence multip times. If a sentence contain@dre tharone error word, the
interventionist mdeledall error words irthe sentence first and h#ee student read the
sentence.

For the currenstudy, the PD interventiorequired variations in order to focus on
understanding which instructional compor{ghmake the intervention wortke., to
identify the likely causal mechanismlherefore, the modeling procedures and number of
times a student reasentene after the modeling proceduresigecified in the
descriptions of ta conditions below

Besides what is specifidzelow, all instrictional conditionsincluded or excludel
any additional componentisat may ofterotherwise be used ihe interventiorio control
forpossi bl e variables that may i mpact partic
any prompting or feedback usetthin the intervention wasiinimal and remaiedthe

same across all instructiainconditions Participants were not provided with the correct
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pronunciation of words during the first read of the passage which is typically the case
during CBMR administraion. Participants also redlde same passage regardless of
instructional condition, mspecificreinforcement or goals weshared with the
participants, and participants were moied to read for accuracy or fluenéyso,

corrective feedback remained stent for all four intervention conditions such that all
participants were informed of all words thatytmead incorrectly in the same manner
across interventions by pointing out the word to the participant and then following the
sound prompt or modelingrocedure.

Overall, what differed between the conditions was the level of modatidg
sentence repetitiotat was provided. Students were either provided the first sound of an
incorrectly read word$oundPrompd or the pronunciatioof an incorrectlyead word
was modeledWord Modeling, and the student read each sentence in the stories with
incorrectly read word(s) either one tirffleow Repetition)or three timegHigh
Repetition) Table 4provides basic informain for each of the interventi@ondiions
(excluding control condition) by independent variable and Igsest Appendix A for
specific intervention protocols for each condi)i@md all conditions are described below.
Control Condition

The participant was directed by the interventionisetmrthe story passage all the
way to the end. Then, the participant was directed to go back and read the story passage
one more time all the way to the end. There was no modeling or error correction
procedure used in the control condition and thereforgentence repetitiofarticipants

in the control condition will participate in the screening and assessment activities only.
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Sound Prompt/Low Repetition Condition

The interventionist directed the participant to read the passage. After completing
thefirst read of the passage, the interventionist began the correction procedures from the
beginning of the story. In this condition, the interventionist pointed to the words that were
read incorrectly by sentence and helped the participant decode the ywadsiding the
first sound (e.g., this word begins with t
the first sound was considered to be a low level of modeling. Then the participant was
asked to try to sound out the word. Participants were prowidth confirmation when
they read the word correctly (e.g., fAThato
Now | etds go to the next word in this sent
only provided three times. If the student wasatde to sound out and read the word
correctly from the first sound after three tintéprompting the interventionist moved on
to any other incorrect words in the senten
ADo your best t o assouynodu orueta da. lol Tthhies wworddesl i n
procedure was followed throughout the story until all error words were corrected and
sentences were read within the story. In addition to the modeling procedure, participants
were asked to read each sententitk errors one additional time after the modeling/error
correction procedure was completed for that sentence. This procedure was considered to
be the low level of sentence repetition. Sentences with no errors were not read during this

procedure. After ampleting the procedure to the end of the story, the participant was

then asked to read the story one more time.
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Sound PromptHigh Repetition Condition

The interventionist directed the participant to read the passage. After completing
the first read of the passage, the interventionist began the correction procedures from the
beginning of the story. In this condition, the interventionist pointed to thésibat were
read incorrectly by sentence and helped the participant decode the words by providing the
firstsound (e.gii Mi s word begins with tdhPBrovidng sound.
only the first sound was considered to be a low level of modélingn the participant
was asked to try to sound out the word. Participants were provided with confirmation
when they read the word correctly (e.g., 0
right. Now | et ds go t o nteheed nteox tc owared tion .t hT
was only provided three times. If the student was not able to sound out and read the word
correctly from the first sound after three times, the interventionist moved on to any other
incorrect words in the sentenceandsa, A Try reading this sente
sound out all the words as you read. o Thi s
followed throughout the story until all error words were corrected and sentences were
read within the storyin addiion to the modeling/corrective procedure, participants were
asked to read each sentence with errors three times after the modeling/error correction
procedure was completed for that sentence. This procedure was considered to be the high
level of sentence petition. Sentences with no errors were not read during the procedure.
After completing the procedure to the end of the story, the participant was then asked to

read the story one more time.
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Word Modeling/Low Repetition Condition

The interventionist idected the participant to read the passage. After completing
the first read of the passage, the interventionist began the correction procedures from the
beginning of the story. In this condition, the interventionist pointed to the words that were
read inorrectly by sentence and modeled the correct pronunciation of the word for the
participant (e.gfit hi s osowddati &s 6t hi s word?0). Providi
pronunciation of all incorrectly read words in the story was considered to be the high
level d modeling. After modeling the word, the participant was then asked to say the

word. Participants were provided with confirmation when they read the word correctly

(e.g., AThatodés right. Now read this senten
word in this sentence we need to correcto).
three times if needed (e.g., fANo, this wor

was not able to say the word correctly after three times of modeling the werd, th

interventionist moved on to any other incorrect words in the sentence or asked the

=]
—

participant to read the sentence (i .e.,
error correction procedure was followed throughout the story until all error wenres
corrected and sentences were read within the dtoaddition to the modeling

procedure, participants were asked to read each sentence with errors one additional time
after the modeling/error correction procedure was completed for that sentersce. Thi
procedure was considered to be the low level of sentence repetition. Sentences with no
errors were not read during this procedure. After completing the procedure to the end of

the story, the participant was then asked to read the story one more time.
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Word Modeling/High Repetition Condition

The interventionist directed the participant to read the passage. After completing
the first read of the passage, the interventionist began the correction procedures from the
beginning of the story. In this conditipthe interventionist pointed to the words that were
read incorrectly by sentence and modeled the correct pronunciation of the word for the
participant (e.gfit hi s wowhlati &s 6tchaits 6wor d?0) . Provi di
pronunciation of all incorrectlgead words in the story was considered to be the high
level of modeling. After modeling the word, the participant was then asked to say the

word. Participants were provided with confirmation when they read the word correctly

(e.g., AThatoébisigkent eNoworeadinThat éds righ
word in this sentence we need to correcto)
three times if needed (e.g., fANo, this wor

was not able to sape word correctly after three times of modeling the word, the

interventionist moved on to any other incorrect words in the sentence or asked the

=]
—

participant to read the sentence (i .e.,
error correction praadure was followed throughout the story until all error words were
corrected and sentences were read within the dtoaddition to the modeling/corrective
procedure, participants were asked to read each sentence with errors three times after the
modelirg/error correction procedure was completed for that sentence. This procedure was
considered to be the high level of sentence repetition. Sentences with no errors were not
read during the procedure. After completing the procedure to the end of the &ory, th

participant was then asked to read the story one more time.

78



The interventionists and assessors were nine graduate st(8femsle 1 male)
from an HElucationalPsychologygraduategrogram All graduate students hgmtevious
training in administering CBMR assessment$he principal investigator trained a
interventionistsn implementation orthe interventiorprior tocompletingintervention
sessions with participantsiterventionists were required to demonstr&@% accuracy
with the intervention and assessment procedures based on the fidelity checklist which

was used to assess implementation fidelity for the stesly Appendix B for fidelity

Interventionists and Assessors

checklisty. The principal investigator provided directions and pradstwr all

Table4d

Descriptions of the Independent Variables by Level

Modeling (IV)

Sentence Repetition (1V)

Low Repetition

High Repetition

Sound Pompt

Word Modeling

Interventionist points to the{

words that were read
incorrectly by sentence ant
helps student decode worc

by providing first sound.

Then thestudent reads the

sentence one time.
Interventionist models all
words read incorrectly by
sentence and student

repeats word correctly.

Then the student reads thef

sentence one time.

Interventionist points to the
words that were read
incorrectly by sentence dn
helps student decode worc
by providing first sound
Then thestudent reads the
sentence three times.
Interventionist models all
words read incorrectly by
sentence and student
repeats word correctly.
Then the student reads the

sentence three times.
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interventionists to review in advance and then follow as tle@gucted the intervention
and assessed participants. The principal investigator met with the interventionists prior to
implementation to review the protocols and answer additional questions. Then, the
interventionists observed the principal investigatrygout the interverdn and
complete the assessmewnith one or more participantgiterventionistscould observe
intervention sessionantil they felt confident in conducting the intervention. During the
first intervention session, each interventionisias then observed and prowddeedback
If needed, the observer supported the interventionist to ensure fidelity of implementation
during the intervention session (e.g., provided reminders of how to give the corrective
feedbackor modeling.

Procedure

Potential participants were identified bghool administraterand teacherand
thenconsent formsveredistributed to participants to take homearent or guardian
Consent forms were provided in both English and Spanish when requested by the school.
Along with the principal investigator, fellow graduate students were recruited to gather
data and implement the intervention sessions with participants.

On day of participation, participants wessndmly assigned to one of the five
conditions.The intenention sessn for each participant wasnducted individually in a
quietpull-out setting withinthe a r t | dagolaParticipation in the study required
only one intervention session that was completed on one day. If necessary because of
time constraintsi(e., school day ending or lunch time), participants were allowed to

complete the intervention in two sessions which occurred on two separatédsgch
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of the cases when an additional day was required, the interventionist ended tlagy fatst d
an appropriate stopping point such as after the first read of the story passage and then the
intervention procedures took place on the second and final day of the intervention
sessionEleven students completed the intervention session split be2\dseys.
Intervention sessions averag#@l minutes per participaftanging from 8 to 57 minutes)
At the beginning of the sessiatme participant waead an assendfm and the
interventionist confirmed that the participant wanted to particifpateicipants were
allowed to end participation in the study at any time and would still receive the small
incentive.Next, the participaritsteredto instructiongsee Appendix Gor complete
instructiony, theinterventionisttompletel the screening assessmemd then
participated in the randomly assigned intervention condition by completing the
intervention session perocedureprotocolwhich was specified for each of the five
different conditionsin addition to timing participants read of the first aimdif reads of
the story passage, th&ervention sessions were timed by the interventionist. Timing of
the session began whtre reading of the gradevel passage being used for the
intervention and eretlwith the completion of the intervention implentatiion with the
final reading of the gde-level passage. Administration of Vi) subtest and sring
directions of the study witparticipantsverenotincluded in the intervention timét the
end of the session, each participant was thanked and palovittea small incentive for

participating (i.e., pencil).
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Research ®sign

The study used @vo-by-two factorial, betweeisubjects experimental designthv
a control conditior{see Figure B Participants were randomly assigneadme of the four
PD interventionconditions or control condition. Each participant received one session of
one of the conditions. The two iependent variables weneodelingand sentence
repetiionPar t i ci pant sancedasanwdsolleaed peredmpleting the
intervention conditiorandthen directlyafter the implementation of the interventidinat
is, the first read of the passagas used as the screenimgasureand the final read of
the same passage after the intervention condition was completed was ukegtsttest
measuresThe dependent variables were pusttesimeasures of accuracy arehding

fluencyrate

R OScreening Xcontrol @ndition Oposttest
R OScreening XSound PomptLow RepetitionCondition OPosttest
R OScreening XSound PrompHigh RepetitionCondition OPosttest
R OScreening XWord ModelingLow RepetitionCondition OPosttest
R OScreening XWord ModelingHigh RepetitionCondition OPosttest

Figure 3.Research Bsign.

Implementation Fidelity and Inter-Scorer Agreement
Implementation fidelity was collected on 21.2% of sessions across conditions of

the intervention and across interventionists. A checklist for each intervention condition
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was developed by the principal investigator based upon the progedtoeok (see
Appendix Bfor the checklists)These checklists were used to observe an interventionist
conduct the intervention session. Observers included the princyestigatoiand the
interventionists who were trained on the
fidelity was 100%High implement#on fidelity occurredbecause all interventionists
were first trained by the principal investigator, then observed the principal investigator
conduct the intervention session with one or more studieids/ing along withthe
intervention protocol sheetind then followed with leading the intervention session and
being observed by the principal investigator.

Inter-scorer agreement data wedlected to ensurall interventionistavere
consistent in administration and scoring of the assessnheigisscoreragreement was
determined by having an examirarservethe interventionistonduct the intervention
conditions for a student and complete the scoring proceseatory passgefor both
the first and the second readings of the passigEnumber of agreed upon words by the
interventionist and observer was then divided by the number of total agreements plus any
disagreementsinter-score agreement was conducted for 18.5%hef participants on
the first read of the passage and 16.4% of the participants @inaheead of the passage.
This differed because thrgarticipants who were observed during the first read were
discontinued from participation because they did nott tieeeligibility criteria to
continue with the studyAcross 4 interventionists the meannter-scorer agreement was

98.9% with inter-scorer agreements ranging frod. 8% to 100%.
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Data Analyses

To answer the first research question, awag analysi©f variancgoneway
ANOVA) was conducted to determine if there were any significant differences between
the control condition and the four intervention condititorshe outome measusof
accuracy and WRCPMPlanned comparisons were then condutdembmpare the
control condition mean with each of the intemtion condition mearfer both of the
outcome measureBor the remainder of the research questions, the control condition was
excluded from analyses.

A two-way analysis of variance (twway ANOVA) was conducted to answer
research questiorts 4 and 6using accuracy on the posttest (final read of the pasaage)
the dependent measuren additionaltwo-way ANOVA was conducted to answer
research questiorgs 5 and usingWRCPMon the posttest assessment (final read of the
passage) as the dependent meastline. twcway ANOVA was conducted to determine
the main effects of modeling and sentence repetition as well as to determine if there was a
significant interaction between treesvo independent variables on the outcome

measures.
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CHAPTER 4: RESULTS
The esults of the current studye presented in this chapt&he research
guestions and hypotheses are first reviewed followegrtyiding descriptive statistics
andpresenting the data for eaksearclguestion. The research questigwgh
hypothesesyuiding the study were:
1. What are the differences in accurayd rate of words read corrgxr minute
between the final readings of students in the PD conditionthasd in the
control condition?
2. What differences exististudenté accur acy of words read 0
story passage based on the modeling component in the phrase drill intervention?
3. What differences exististudenté r at e of egtperchisuteroetaed cor r
final read of the story passage based on the modeling component in the phrase
drill intervention?
4. What differences exististudenté accur acy of words read o
story passage based on the repetition componéin¢ iphrase drill intervention?
5. What differences exististudenté r at e of words read corre
final read of the story passage based on the repetition component in the phrase
drill intervention?
6. To what extent does an interaction occumiasn modeling and repetition
components of the phrase drill intervention in effecting the accuracy of words

read on the final read of the story passagetialent®
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7. To what extent does an interaction occur between modeling and repetition
components of @ phrase drill intervention in effecting the words read correct per
minute on the final read of the story passagetiodent3

Based on the proposed Instructional Hierarchy conceptuatlraodrelevant empirical
findings discussed above, the followiresults were expected for the research questions:

1. I hypothesized that eadf thefour experimental conditions will be significantly
different than the control condition such that all conditions, on average, will have
increased the accuraoywords reador the participantsr comparisond the
control condition participant$ hypothesizd that all of he experimental
conditions wouldhot be significantly different than the control condition such that
all conditions, on average, wouldhve similar wordsead correct per minute for
the participants in comparison to the control condition participants.

2. | hypothesized that adjn level of modeling (i.eModeling condition) within the
PD intervention, regardless of low or high senteepetition, wouldead b a
significant increase in accuracy on the final read for participants compared to the
low level of modeling (i.e.Sound Pompt condition) within the PD intervention.

3. | hypothesizd that a high level of modeling within the PD intervention,
regardles®f low or high repetition, wouldot result in a significant difference in
words read correct per minute (i.e., proficiency) on the final read for students
compared to the low level of modeling.

4. | hypothesizd that a high level o§entenceepetition within he PD intervention,

regardles of low or high modeling, woulabt result in a significant difference in
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accuracy on the final read for students compared to the low lesehtdnce
repetition.

5. | hypothesized that a high level sntenceepetition withinthe PD intervention,
regardles of low or high modeling, woulabt result ina significant difference in
therate of words read correct on the final read compared to the low level of
repetition.

6. | hypothesizd that there wouldbe not bea significant inteaction effect between
modeling andentenceepetition for accuracy of words read on the final read of
the story passage.

7. | hypothesizd that there wouldhot be a significant interaction effect between
modeling andentenceepetition for rate of wordsrad correct on the final read
of the story passage.

Descriptive Statistics

Descriptive statistics are includén Table5. After applying the eligibility criteria
for the study no additional outliers were identified and the overall sample included 111
participants. Brticipants across conditions on first read of the passageadwith
85.6% accuracy on average (ranging from 66% to 93%) and read on average with 91.5%
accuracy(69% to 100%)pn the final read of the passage. Participants across cosditio
read on average 40.3 words correct per minute (ranging from 16 to 80 words) on the first
read of the passage and 50 words (19 words to 105 words) on the final read of the
passageln general, accuracy on the final reads negatively skewed across all

conditionsand kurtosis values varied but remained within normal limits. For words read
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correct per minute on the final read, there was a slight positiveak®ss all conditions
and Kurbsis values varied but were close to zdtwerefore, the data weaeceptably
distributed to conduct parametric analyses.
Research Question 1Differences between xperimental conditions and ©ntrol
condition

A oneway between subjects analysis of variance (ANOVA) was used to answer
the first research question in pest to the two outcome measures of accuracy and
WRCPM on the final read of the passage. Prior to conducting the/@an@&NOVA for
both of these outcome measures | ooking at
homogeneity of variances was conducteat. both accuracyp(= .673) and WRCPMp(
= .929), the Leveneods test indicated there

First, a onevay ANOVA (p < .05) showed condition had a significant effect on
accuracyF (4, 106) = 5.21p < .05,h,? = .164. In considéng the rese@h question and
hypothesisbunnett 6s test was then used to compatl
control condition. The test revealed that Swind PromptHigh RepetitionCondition (M
=91.28,SD=7.08;p=.043, d = .64), the&Vord ModelinglL.ow Repetition M = 93.86,
SD=6.05;p=.001,d = 1.14), and th&/ord ModelingHigh Repetition M = 94.54,SD
=4.25;p=.001,d = 1.46) had on average statistically higher accuracy levels than the
Control Condition. The &ndPromptLow RepetitionConditionwas not ggnificantly
different than the Control @dition M = 90.51,SD=6.62;p = .101,d = .54).

Second, a onvay ANOVA (p < .05) showed condition did not have a significant

effect on WRCPMF (4, 106) = 1.49p = .210,hy? = .053. In considering thesearch
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question and hypothesBbunnett 6s test was then used t
condition wth the control condition. Theest revealed that each of the four intervention
conditions had a similar WRCPM on averageamparison to the control condition but
there were moderate to large effect sizes of the Modeling/High Repetition in comparison
to the Contr ol d=®00/8)@ndthe Sound PrahgpiiHigh Repetition
Condition in comparison to the Control Condith  ( C dH @59)0 s
ResearchQuestion 2 Differences inaccuracy of words read for modeling
component

A two-way between subjecSNOVA with modeling and sentence repetition as
independent variables and accuracy as the dependent variable was conducted. The focus
of this research question was the modeling component (see6lalbla summary of the
results). The analysis revealedigngicant main effect of modeling on accuracy of words
read,F (1, 85) = 6.54, p = .012,,?> = .071. When controlling for sentence repetition, the
two high modeling conditiondg{ = 94.21,SD= 5.13) in which participants were
modeled the words read incectly throughout the passage resulted in higher accuracy on

the final read of the passage in comparison to the two low modeling condiiens (
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Table5

DescriptiveStatisticsof Screeningleasures anéPostestOutcomeMeasures

Screenindfirst read) Posttest (final read)

Intervention Condition n Mean SD  Skew Kurtosis n Mean SD  Skew Kurtosis
All Conditions

Accuracy 111 85.58% 6.95% -0.89 -0.06 111 91.47% 6.50% -1.13 -0.64

WRCPM 111 40.25 15.84 0.79 0.09 111 50.05 1855 0.74 0.18
Control

Accuracy 22 87.45% 5.53% -1.35 2.16 22 87.17% 5.94% -0.68 -0.29

WRCPM 22 38.25 1518 0.72 0.82 22 4458 16.86 1.03 0.78
SoundPrompt/Low Repetition

Accuracy 23 86.69% 6.20% -0.96 0.18 23 90.51% 6.62% -1.24 0.59

WRCPM 23 4222 16.37 059 -0.26 23 49.39 18.17 0.88 0.62
Sound Prompt/High &etition

Accuracy 22 85.39% 7.93% -0.82 -0.42 22 91.28% 7.82% -1.67 3.56

WRCPM 22 41.30 17.07 0.76 0.12 22 5160 20.03 059 0.15
Word Modeling/Low Repetition

Accuracy 21 84.30% 7.37% -0.61 -0.60 21 93.86% 6.05% -1.65 0.50

WRCPM 21 3798 1523 092 053 21 4721 17.02 0.37 -0.52
Word Modeling/High Repetition

Accuracy 23 84.03% 7.44% -0.82 -0.04 23  94.54% 4.24% -0.52 0.48

WRCPM 23 4128 16.20 1.15 0.60 23 57.04 1950 0.84 0.48
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90.9,SD=6.16) in which participants were provided the first sound for each incorrectly
read wordA small to medium effect size was found for the modeliagable(Cohen,
1992), meaning that the effect for modeling accounted for 7.1% of the modeling variable

plus associated error variance.

Table6

Summary of ANOVA for Accuracy (N3$§)

Source SS da MS F p  hp?
Modeling .024 1 .024 6.540 .012 .071
Sentence Repetition .001 1 .001 0.315 .576 .004
Modeling X Sentence Repetition 4.800E6 1 4.800E6 0.001 .971 .000

Within Groups (error) 315 85 .004

ResearchQuestion 3:Differences inrate of WRCPM for the modeling component
A two-way between subjects ANOVA with modeling and sentence repetition as

independent variables and WRCPM as the dependent variable was conducted. The focus
of this research question wagtimodeling componentde Table Tor a summary of
results). The analysis showed no significant main effect of modeling on WREPIM,
85) =0.17 p = .682h,? = .002, meaning that providing the first sound of incorrectly read
words to participants (i.e., sound prompt/low modeling conditibhs;50.47,SD=
18.92) resulted in no difference in the WRCPM on the final read of the passage in
comparison to modelintpe whole word of all incorrectly read words to participants

(word modelinghigh modeling conditiongyl = 52.35,SD= 18.81).
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ResearchQuestion 4 Differences inaccuracy of words read for sentence repetition
component
A two-way between subjects ANOWAIith modeling and sentence repetition as

independent variables and accuracy as the dependent variable was conducted. The focus
of this research question was the senteapetition component (see Taléiéor a
summary of results)lhe analysis showed rsignificant main effect of sentence

repetitionon accuracy of words real (1, 85) =0.32, p = .576h,? = .004 meaning that

having a student repeat a sentence three times92.95,SD= 5.97) after error
correction and modeling proceduresulted imo difference in the accuracy of words

readon the final read of the passage in comparison to the student repeating the sentence

one time 1 = 92.11,SD= 6.50).

Table7

Summary of ANOVA for WRCPM (N39)

Source SS da MS F P hp?
Modeling 59.31 1 59.31 0.169 .682 .002
Sentence Repetition 805.77 1 805.77 2.294 134 .026
Modeling X Sentence Repetition 322.67 1 322.67 0.919 .341 .011
Within Groups (error) 29860.07 85 351.30
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ResearchQuestion 5:Differences inrate of WRCPM for sentence repetition
component
A two-way between subjects ANOVA with modeling and sentence repetition as

independent variables and WRCPM as the dependent variable was conducted. The focus
of this research question was the senteapetition component (see Tabléor a
summay of results). The analysis showed no significant main effect of sentence
repetition on WRCPME (1, 85) = 229, p = .134h,? = .026. That is, having a student
read a sentence one tink € 48.35,SD= 17.46) after error correction/modeling
procedures bgach sentence resulted in no difference in the WRCPM on the final read of
the passage in comparison to the student repeating the sentence thred tn3&s38,
SD=19.73).However, a small effect size was found for sentence repetition such that the
effect for sentence repetition accounted for 2.6% of the sentence repetition variable plus
associated error variance.

Research Questior6: Interaction between modeling and sentence repetition

componenton accuracy of words read
A two-way between subjecBSNOVA with modeling and sentence repetition as

independent variables and accuracy as the dependent variable was conducted. The focus
of this research question was the interaction effect between the two independent variables
(see Tablé for a summary oftte results) The interaction effect between modeling and
sentence repetition was not significaa(1, 85) = 0.001, p = .97hy? = .001.
Comparatively, no effects were found between the two conditions of modeling and the

two conditions of sentence reggtn on accuracy of words read.
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ResearchQuestion 7 Interaction between nodeling and sentence repetition
componenton WRCPM

A two-way between subjecBSNOVA with modeling and sentence repetition as
independent variables and WRCPM as the dependent variable was conducted. The focus
of this research question was the interaction effect between thedejeimdent variables
(see Tabl& for a summary of redts). The interaction effect between modeling and
sentence repetition was not significa(1, 85) = .92, p = .34h,% = .011.
Comparatively, no effects were found between the two conditions of modeling and the

two conditions of sentence repetition WRCPM
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Chapter 5: DISCUSSION
Organization of the Chapter

The current chapter provides a synthesis of the results of the present study. The
chapter includes a review of the purpose of the study, a discussion of each research
guestion and hypotheses coriteatized within previous research, implications for
practice and theory, directions for future research, and a review of the limitations of the
study.

Review of Study Purpose

This studysought to use eonceptual model to identify potentedusal
mecharmsms at play in the PD intervention. The research was carried out by looking at
howthe PDintervention works bysolating two specific instructional components that
are typicallyused in the interventiotinat correlate with theH instructional strategie®r
the acquisitio and proficiency stageBased on the IH conceptual model, acquisition
level strategies that could function as causal mechanisms include corrective feedback,
modeling or demonstration, and routine drill

The current study foceslon pasing out the effects of modeling and sentence
repetition bycreating interventiogonditions througlseparating the two components into
two levels (low and high conditiong).control condition was also incorporated in the
design of the study.he study is one of the first to critically examine spediftervention
componentgonnected with a theory of learning uselgetweersubjects experimental

design rather than using singlabjects desigar small group desigrs understand what
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makes tle intervention work and moves beyond only studying the effectiveness of the
intervention.
Research Question 1Differences between experimental conditions and control
condition

The first research questioaquired examininghe differences between theufo
experimental conditions and control condition for accuracy of words read and WRCPM.
For accuracy of words read, it was hypothesized that each of the four experimental
conditions would be significantly different than the control condition such that all
conditions (on average) would have increased the accuracy of words read for participants
in comparison to the control condition participants. A-aray ANOVA revealed that
condition had a significant effecttsion accu
the Sound Prompt/High Repetition Condition, Word Modeling/Low Repetition
Condition, and Word Modeling/High Repetition Condition each had on average
statistically higher accuracy levels than the Control Condition participants. However,
participants irthe Sound Prompt/Low Repetition Condition had similar accuracy levels
as the Control Condition participants.

The hypothesis for this research question was partially supported with three of the
four experimental conditions leading to significantly highecuracy of words read on
the final read of the passage. Furthermore, the effect sizes for the Word Modeling/High
Repetition Condition and Word Modeling/Low Repetition Condition were both large.
The Sound Prompt/High Repetition Condition and Sound PramptRepetition

Condition both had medium effect sizes. The study lends support to the effectiveness of
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using PD to improve the accuracy of words read in connected text for second grade
students who are identified Below benchmarkThe results of the cugnt study add to
the empirical evidence for the effectiveness of using PD intervention to decrease errors
made during reading and thereby increase overall word recognition accuracy in reading
connected text (Begeny et al., 2006; Jones et al., 2009; Nelson a | . 2004, 006 S
1984).

The first research question alswolved lookingat the difference between the
four experimental conditions and control condition for WRCPM. Avwag ANOVA
revealed that condition did not have a significant effect ®ORM. Howeverthere
weremedium effect sizes for the Word Modeling/High Repetition Condition and Sound
Prompt/High Repetition in comparison to the Control Conditi@verall, the hypothesis
waspartially supported because participants in the four expetiaheonditions had
similar WRCPM in comparison to the Control Condition participants, but the results also
suggest that thievo conditions includindpigh repetitiorresulted in increased words read
correct per minute given the medium effect sizes foBrekious studies have found
mi xed resul t s ngroving WRGPM.eWhile éwo stwdideumd that the
addition of the PD intervention did not significantly affect rate of words read correct per
minute (Jones et aR009; Nelson et al., 2004)the studies did find a general increase
in reading rate as well as decreased errors (Abengan et al., 2007; Daly et al., 1998;
Fienup et al., 208, Malanga, 2003).

One possibility for these mixed findings could be the levels of modeling and

repetitionincluded in the intervention packages. Similar to the current study, the
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conditions resulting in increased words read correct included the high sentence repetition
conditions and not the low sentence repetition conditibutire research should
continueto look at the effect of repetition on increasing WRCPM by refining the
different types of repetition and practice used in Rbother possible explanation may
be the level of accuracy participants had when completing the study. If participants had a
highe level of accuracy that matched their instructional level, such as 93% or higher
accuracy, they may not only benefit from the PD intervention but also are more likely to
benefit from a proficiency stage fluency intervention such as repeated redudaig
includes intense repetitiqParker & Burns, 2014). Overall, building the rate of words
read correct is not the focus of the PD intervention and it makes sense that the PD
intervention may not contribute to building the rate of proficient reading forrsside
much as it builds word recognition accuraEyture researcis needed to refine our
understanding of the process.
ResearchQuestion 2 Differences inaccuracy of words read for modeling
component

The second research question examined the eiiftess irs t u d accutasy of
words read on the final read of the passage based on the modeling component. A two
way ANOVA revealed there was a significant main effect of modeling on accuracy of
words read. In other words, when sentence repetition watied, the experimental
conditions that included high word modeling resulted in participants reading with higher

accuracy on the final read of the passage in comparison to participants in the
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experimental conditions with low modeling (Sound Prompt candit A medium effect
size was found for the word modeling component.

These results supported the hypothesis, providing evidence that the high level of
modeling (Word Modeling) included in the PD intervention lead to a practically
significant differencen accuracy on the final read of the passage in comparison to the
low level of modeling (Sound Prompt). Furthermore, both high modeling conditions,
regardless of level of repetition, resulted in increasing word accuracy above 93% which is
oftenconsideredo be a necessary criterion for a child to attain in order to be reading at
their instructional levelGickling & Thompson, 1985).

It was hypothesized that this difference would exist because the modeling
component was thought to be a causal mecharfished’D intervention based on the IH
conceptual modelThe hypothesis was supported, lending support for the modeling
component as a causal mechanism of the PD intervefitr@resultalsolend support
for the use of the IH conceptual model iidentifying causal mechanisms. That is, these
results provide evidence that tdeling instructional strategyroposed by Haring and
Eaton (1978) is an essential strai@gycausal mechaniginto improve skill
development at the acquisition level of therhiiehy.The results of the current study are
consistent with the effectiveness of modeling for increasing accurate responding of
students participating in acquisition stage mathematic interventions with frustration level

computational skills (Burns et a010).
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ResearchQuestion 3 Differences inrate of WRCPM for the modeling component

The third research question examined the differencestiru d WRGPK 0n the
final read of the passage based on the modeling component of the PD intervention. A
two-way ANOVA revealed there was no main effect of modeling on WRCPM. Thus,
participants who were in the Sound Prompt Condition and participants in the Word
Modeling Condition had similar WRCPM on the final read of the passage. These results
supported the hypbesis, which predicted that a high level of modeling within the PD
intervention would not result in a significant difference in WRCPM on the final read for
participants compared to the low level of modeling. These results are not surprising
because, basaih the IH conceptual model, the modeling component is thought to
increase accuracy of word recognition but not necessarily increase reading rate (Daly et
al., 1996; Haring & Eaton, 197&Rather, increasing reading rate requires high levels of
opportunities to respond through repetition and practice.

Overall, the results are consistent with past empirical studies that also found the
use of PD resulted in fewer errors and therefore increased accuracy during reading
passagesBegenyet al., 2006; Jones et al., 200&Ison ¢ al., 2004. However, some
studies also found PD improved reading rate in addition to accuracy {/trgan et
al., 2007; Daly et al., 1998; Malanga, 2003), but these studies implemented intervention
packages tht included PD, repeated reading, and performance feedback components
which makes it difficult to determine what component caused the improvement in reading

rate.
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ResearchQuestion 4:Differences inaccuracy of words read for sentence repetition
componert

The fourth research question examined the differencesiru d acoutacy of
words read on the final read of the passage based on the sentence repetition component.
A two-way ANOVA revealed there was no main effect of sentence repetition on accuracy
of words read. Thus, participants who were in the Low Repetition condition and
participants in the High Repetition condition had similar accuracy of words read on the
final read of the passage. These results supported the hypothesis, which predicted that a
high level of sentence repetition within the PD intervention would not result in a
significant difference in accuracy on the final read for participants compared to the low
level of sentence repetition.

These results are to be expected given what treoitdeptual model predicts.
Sentence repetition or any other form of high repetition is predicted to improve reading
fluency rate and is a strategy that should be utilized when a student is at the proficiency
level in the Instructional Hierarchy (Daly et,al996). On the other hand, sentence
repetition would not be predicted to increase accuracy of words read because it is not an
acquisition level instructional strategy. These results lend evidence for demonstrating that
the sentence repetition componenhot a causal mechanism for the PD intervention.

That said, this component remains a vital piece of the intervention given that previous
research studies have demonstrated the importance of reading incorrect words in context
by rereading the phraseorrsé ence ( Gl y nn al, 1981;85khgh &Gitgi,hea et

1986, but it likely does not function as a causal mechanism of the PD intervention.
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ResearchQuestion 5:Differences inrate of WRCPM for sentence repetition
component
The fifth research questig@xamined the differences nt u d WRGPHK 0n the
final read of the passage based on the sentence repetition componenivaytwo
ANOVA revealed there was no main effect of sentence repetition on WRCPM. These
results support the hypothesis which preditked participants in the high sentence
repetition condition within the PD intervention would not result in a significant difference
in WRCPM on the final read of the passage in comparison to participants in the low
sentence repetition condition. Howevaismall effect size was found for sentence
repetition meaning the sentence repetition variable did account for a small portion of the
overall variance. Given that a high level of sentence repetition means that participants
would reread any sentences iretpassage with error words, it is possible that for some
participants this resulted in increasing the overall rate of words read correct. This is in
line with evidence that suggests rereading and high levels of practice supports proficient
reading (Therrig, 2004). Yet, it is likely that this effect was only small because not all
sentences of the story were repeated. It is known within the literature that effective
reading fluency interventions focused on building reading rate require higher levels of
repeded practice on all words in a story. Additionally, the participants in the study were
reading a story at their frustrational level (less than 93% accuracy) rather than
instructional level which decreases the likelihood that high levels of repetitiobewill
effective in increasing reading rate (Parker & Burns, 2014). This result is also in line with

the IH conceptual model such that sentence repetition does not function as a causal
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mechanism of the PD intervention and therefore will not result in signifinareases in
WRCPM.
Research Questior6 and 7:Interaction between modeling and sentence repetition
componenton accuracy of words read and WRCPM

The sixth research question examined if there was an interaction between the
modeling and sentence repetition components on accuracy of words read correct on the
final read of the story passage. A tway ANOVA revealed no significant interaction
betweenhe modeling and sentence repetition components. Thus, no interaction effect
was found between the two conditions of modeling and the two conditions of sentence
repetition on accuracy of words read and the hypothesis for this research question was
supportedThese results also lend support for the IH conceptual model because the only
main effect found was for the modeling component. The sentence repetition component
did not play a significant role in increasing accuracy of word recognition such that low
senence repetition and high repetition both resulted in similar levels of accuracy for
participants.

The seventh research question examined if there was an interaction between the
modeling and sentence repetition components on WRCPM on the final readirthe
passage. A twavay ANOVA revealed no significant interaction between the modeling
and sentence repetition components. Thus, the hypothesis was supported, meaning no
effects were found between the two conditions of modeling and the two conditions of

sentence repetition on WRCPM. This result is also not surprising because the PD
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intervention is not focused on increasing reading rate and no main effects were found for
WRCPM and therefore no interaction effect was expected to be found either.

Implication s
Implications for Theory

The primary purpose of this study was to begin building evidence for using the IH
as a conceptual model to identify and study causal mechanisms for reading interventions.
In applyingK a z d (2009)recommendations for conductingsearch on mechanisys
conceptual model best able to identify and exptagthanisms must considerportant
aspectdied to how research is conduct&drst the model must consider aspects across
effective academic interventions that point to mechasiet work with specific reading
interventions. Second, the model should have a strong theoretical foundation and support
current empirical research. Third, the model should provide a way to synthesize and
understand how the evidence points to mechanisihsvays to dig deeper to study
mechanisms. Fourth, the model must recognize and account for other variables involved
that may impact outcomes such as moderator effects in addition to any mechanisms at
work. Finally, the model should also provide a cononety to test for causal
mechanisms that can be conducted in applied settings.

The IH conceptual model fits a z d i n 6 recorfinefdations. First, the model
supports the consideration of aspects that make academic interventions effective in
general (Burs et al., 2014). Secondlymgirical evidence hasonsistentlysupported the
utility of the IH in developing interventions for individual student nesfsending on his

or her learningtage(Ardoin & Daly, 2007 Burns et al. 2010;Chafouleas et al., 2004
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Daly & Martens, 1994Daly et al., 1996; Parker & Burns, 2QMartens & Eckert, 2007,
Morgan & Sideridis, 20065zadokierski, 2012)hird, in the current study, the IH
conceptual model provided a concrete way to test for potential causal mechanisms and
was conducted in the school settifige results of thetudy provide beginning support
for the use of IH as a conceptual model to identify causal mechanism because the current
study found that a high level of modeling was essential to the effectiveneBsfor the
sample oktudents reading below benchmaakd modeling could function as a causal
mechanism in the PD intervention. Moreover, high sentence repetition was no more
effective than low sentence repetition, which suggested that repetitiontdichoton as
a causal mechanism in the PD intervention. These results were expected given PD is an
acquisition level fluency intervention, and modeling and corrective feedback are
important components of acquisition interventions. Whereas, high repetipoedicted
to be needed for proficiency level reading fluency interventions rather than acquisition
level interventions (see Table Fourth, the model offers a way to interpret what the
findings of the current study mean and how to conduct futuréesttam continue building
empirical support for the model. Lastly, the model has the potential to account for
potential moderator variables (see Figure 1 above) such as timing, duration and intensity
of intervention, and intervention group size. Howeves,dtrrrent study did not look
specifically at moderator variables and additional research is needed.

Researclrs whoconductedstudieson interventions in the field of school
psychology must continue to incredkeirinclusion of theory in a meaningful waOne

critical piece of the focus on theedyiven intervention research that needs additional

105



focus is the study of causal mechanisms. Studying causal mechanisms is an essential but
often forgotten aspect of reading intervention research. Most ofterarcéers in the
field focus only on the effectiveness of an intervention, but prominent researchers in the
field have argued that researchers must move beyond description and effectiveness
studies of interventions and begin to focus on understanding leowténventions work
(Burns, 2011; Hughes, 2000; Hughes, 2015; Mercer et al., 2014). The current study is
one of the first to uniquely focus on the
through the initial testing of a conceptual model.
Implicatio ns for Practice

An essential reason for studying causal mechanisms in reading interventions is
because it can lead to more effective and efficient interventions (Burns, 2011; Kazdin &
Nock, 2013; Tharinger, 2000). Looking more closely at specific compemsed within
the PD intervention can help provide insight into what makes it work by deciphering
which instructional components function as causal mechanisms and cogrnieemwith
a sounder theoretical model and understanding of reading fluency piezioBy
looking at components, researchers may begin to hettarstand what makes the
intervention more effective for a wider range of students in a shorter amount of time in
order to build reading fluency skills. Given the results of the current study, many
components used within the PD intervention may congibwits success but it is likely
that modeling functions as a causal mechanism and plays a considerable role in
improving reading fluency skills f@students reading below benchmarkknowing that

modeling functions as the causal mechanism, educatdreachers who are
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implementing the PD intervention should include a high level of modeling (such as word
modeling) along with immediate corrective feedback in the intervention. On the other
hand, they do not need to focus on having studentsagk eachentence or phrase

multiple times because-reading the phrase or sentence with the error words once is
sufficient. This in turn can reduce the time needed to carry out the intervention but the
intervention itself will remain highly effective.

Another mportant practice implication is that the PD intervention can be used as
an effective way to build accuracy of word recognition when reading connected text at
grade | evel even i f the passage may be at
intervention provides immediate corrective feedback and high levels of modaxling
incorrecty readwords, students are provided with the support they need to persist and
read passages that are considered to be at their frustratiorAléveligh researchers
often recommend students should not read materials that is within a frustration level for
them (Gravois & Gickling, 2008), it is possible that PD may reduce potential frustration
when reading gradkevel materials which in turn may provide more opportunioes
studentgeading below benchmat& access gradevel instructional content. However,
additional research is needed to better understand the effects of PD usiniggebde
materials on overall reading fluency growth in comparison to the effecthefr@tading
fluency interventions that use instructional level materials.

The IHconceptual model can also be used to specify the use of instructional
components that should be included in PDskecondgrade students\s intended 1

Haring and Eaton @78), theconceptual model and study of causal mechanisms through
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the use of the IH can be easily translated to the classroom setting for educators to use.
Because the causaechanisms are identified estructional components, teachers can
straightforwadly identify and use these components to help determine how to adjust their
instructioral decisionsand intervention choicdsa s ed on studentsod6 skil
development within the IH stagdsor examplea student who is demonstrating low
accuracy and reath rate when readingradelevel passages may be identified as
needing an acquisition level intervention that includes intensive modeling. Whereas a
student who is demonstrating high accuracy when reading passages but a slow reading
rate may be identifieds needing a proficiency level intervention that includes high levels
of repetition or practic€Therrien, 2004)

The idea that intervention components a
functioning in a specific skill has been proposed by researchdrs field (Burns et al.,
2010) and is called a Skitly-Treatment Interaction (STI) approach. An important
advantage of this approach is that the design of the intervention is focused on identifying
alterabl e vari abl e sthraud diredh measureswfittee sikiWbie di f f i
empirical research studies have support the use of an STI approach to building reading
and mathematics interventions, school psychologists and educators in the field often
continue to use an aptitudbg-treatment inteaction through cognitive assessments of
student performance (Burns, 2Q018owever, he aptitudeby-treatment interactiohas
not resulted in effectiveeading and mathematiocgerventiondor struggling students
(Kavale & Forness, 2000)or exampleBurns (2016 synthesized more th&00 studies

from seven metanalyses, finding a negligible to small effect for cognitive assessments
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and intervention$or improvingreading and mathematiskills. Thus, the empirical
evidence suggests school psychologastd educators trained in an aptittmetreatment
interaction approach must reconsider its use for developing reading and math
interventions. Insteadisingdirect measures of academic skilghin anSTI approach
will likely be more effective
Limitat ions

The findings of the current study should be considered within the context of
possible limitations. First, this study only included second grade students identified as
students reading below benchmasing a specific CBMReading assessment sysiiem
the current study, participants across conditions read on average 40.3 words correct per
minute (ranging from 16 to 80 words) on the first read of the passage which placed all
participants below the 85ercentile of the winter benchmark normative sani@herist
et al., 2014). This would suggest that all students in the sample were at a low to high risk
for reading difficulties. However, the current findings may not extend to other samples of
second grade students reading at different reading fluencyoraiesg a different
benchmark to determine reading fluency needs.

The findings may also not extend to studemtsther grades who are in need of
the same interventiodlthough result®of previous research supported the effectiveness
of the PD intervenbn within elementary and middle school pdgtions (Jones &
Wickstrom, 2002Pany & McCoy, 1988; Singh et al., 198§gneralizing the findings

from the sample to the general population of struggling readignequire continued
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researchResearchers shld continue to investigate what makes PD work across student
groups from diverse populations, ages, and geographic areas.

A second limitation of the study was in the way the PD intervention was carried
out. In the current study the interventiaras impementedvith closely controlled
procedures for each of the instructional components and it is therefore unclear if the
findings of the current study would hold for other different parameters. First, in order to
collectscreeninglata, the corrective feedtlaand modeling were provided after the
participant read the entire story rather than providing more immediate feedback right
when error words occurred during reading. There is some evidence that suggests
immediate wholavord correction is more effectivldn delayed correction (i.e., tutor
provides model of word at end of reading session; Barbetta et al., 1994). However, even
with the delayed error correction and modeling, the findings of the study for the high
modeling conditions resulted in medium effe@es which indicate the general
effectiveness of error correction regardless of when this feedback happens during the
intervention session.The study was also carried out using sentence repetition rather than
phrase repetition in order to keep the méstion procedures more simple. In previous
research studies, the PD intervention has been carried out using this same procedure but
other studies have had students read smaller, meaningful phrases with the corrected
words. Interventions including eithef these variations have demonstrated positive
effects (Nelson et al., 2004; O0Shea et al
found to be a causal mechanism of the PD intervention, it may be more efficient to have

students read shorter but meaningfhrases than the full sentence to optimize
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intervention time. Additionally, the study was carried out with participants reading with
accuracy levels as low as 65% on the reading passage. It is possible these participants
may not have a high enough acy level to benefit from the PD intervention. The

current study arbitrarily set 65% as the standard. Future research should examine possible
criterion levels to improve the effectiveness and efficiency of the PD intervention.

A third limitation to the arrent study was the number of participants in each
intervention condition which was lower than the desired group size when planning the
study. An a priarpower analysis recommended a total sampletdfidut the current
study only included a total of 11darticipants. While more definitive results may have
been attained with a greatgrparticularly in better understanding the impact of WRCPM
on repetition, the strengths of the relationships obtained in the current study despite the
lower number of partipants indicated there were real differences found between the
intervention conditions.

A fourth limitation of the study was thdemographic information included
students identified with the initial criteria which included 146 students. Because of the
district policies in place to protect studathentities the researcher only received de
identified information on all participants and this could not further be disaggregated to
the 111 participants who were included in the results of the study.

A fifth limitation of the study was thaarticipants came from two different
districts and were likely exposed to different reading curricula as well as different types

of reading intervention supports over the course of the school year. The current study was
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notable to control these variations in exposure to the core curriculum or intervention
supports and this is a potential threat to

Finally, the current study only lends evidence to the use of the IH conceptual
model & the acquisition stage of skill development. The study did not focus on the other
three stages of the IH. Further evidence is needed to confirm that the IH conceptual
model can also be used to identify causal mechanisms at the proficiency stage,
generaliation stage, and adaption stage.

Directions for Future Research

The current study vgaone of the firsof its kind to provide evidence for using the
IH as a conceptual model for identifying causal mechanisms of reading interventions by
investigating causd mechanisms of the PD intervention usartgetweenrsubjects
factorialdesign. The current study not only lends evidence of the use of the IH as a
conceptual model to identify causal mechanisms but also provides support for using
factorial research desigrthat can parse out the effects of specific instructional
components that may function as causal mechanisms in reading intervehitiomsgh
different methods are available for testing the plausibility of proposed mechanisms at
work in reading interverans, the approach taken in the current study adapted Kazdin
and Nockdés (2003) criteria wheTmheappreachh ng me
was very useful, but additional research is warranted for evaluating the criterion because
this was not thedicus of the current study.

Furthermore, @ditional research is needed to continue building evidence for the

IH conceptual model as well as considering other possible causal mechanisms of the PD
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intervention along with other reading fluency interventiMubile the current study

looked at two instructional components, future research studies can continue to parse out
instructional components such as different types of corrective feedback or routine drill
using similar methodology and factorial designs.ré€ree many different ways to

provide corrective feedback to students when reading connected text and additional
research is needed to identify what types and how much corrective feedback is necessary
for reading fluency interventions targeted at the agtijon stage of the IH. The current

study was constrained to looking at low and high levels of modeling which is one type of
corrective feedback provided to students but the study also only included a high level of
error correction feedback because akiaention conditions included correcting all error
words. This type of feedback was also provided after the entire story was read. Other
types of corrective feedback may involve only providing corrective feedback and
modeling for meaningful words in thexteand providing immediate corrective feedback

right after a student incorrectly reads a word (Hoffman, 1979; Jenkins & Larsen, 1979;
Nelson et al., 2004; Pany et al., 1981).

A second direction for future research might investigate causal mechanisms of
other reading fluency interventions that target the acquisition stage such as supported
closed procedure or listening passage preview. Because these reading fluency
interventions also target building accuracy of reading fluency skills (Daly & Martens,
1994 Rasinski, 2003), it could be predicted that intensive modeling (e.g., reading the
entire passage to the student and corrective feedback for error words using word

modeling) will also function as a causal mechanism for these interventions like the PD
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intervention. In turn, results for other accuracy interventions that were similar to the
current findings would lend additional evidence for using the IH conceptual model.

In addition to investigating reading fluency interventions targeted at the
acquisitionstage of the IH, researchers should study potential causal mechanisms of
reading fluency interventions targeting the proficiency stage such as the repeated reading
intervention. The predicted causal mechanisms at the proficiency stage include frequent
opportunities to respond, performance feedback, and reinforcement. Future research
studies can also extend the use of the IH conceptual model to reading interventions
targeting all stages of the hierarchy in the other four subskill areas of reading including
phonemic awareness, phonics, comprehension, and vocabulary (NICHHD, 2000).

A third direction for future research might be conducting longitudinal
experimental studies to confirm if the causal mechanism identified in the current study
remains effective ae intervention is carried out with students in multiple sessions over
months. Beginning evidence would suggest thatighiise case (Szadokierski, 20;1But
additional evidence is warrantefidditionally, future studies should address transfer
maintenance, and generalizatmifects to determine if students receiving the PD
intervention on one story passage may then transfer their learning of words to similar but
novel story passages.

A fourth direction for research would be to identify a gudterion to use in
order to identify students in need of a reading fluency at the acquisition stage and then the
proficiency stage. The current study was able to identify students who would likely

benefit from the intervention by first looking at stutleds per f or mi"ng bel
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percentile on a CBMR in comparison to graedevel peers in their district. After
identifying these struggling readers, participants were further identified by looking at the
percent of words read correct. Students readingd®t 65% and 93% were identified as
likely to benefit from the current PD intervention because they were most in need of an
intervention that targeted increasing their ability to read words accurately in connected
text. Although continued research is netiedetermine a specific criterion for making
decisions for reading fluency interventions, this study lends beginning support for
implementing the PD intervention for students with accuracy rates between 65% and
93%. Another possible criterion was suggddby Szadokierski (2012) who suggested a
possible decision model coul d"perentldoaa st ud
CBM-reading passage in comparison to school or district norms and had an accuracy
score below 85% and/or reads less thaw8&ls correctly would be identified in need of
an acquisition level reading fluency intervention. Whereas, students reading above 85%
accuracy and over 32 words correct per minute would be identified as needing a
proficiency level reading fluency intervéon. However, additional studies are needed to
clarify the decision points as there remains a mixed consensus for what level of accuracy
and rate of reading should be used.

Future research could also consider the mediation effects of accuracy and rate.
This study did not look at this but it is possible that the accuracy level of a student on the
first read of the story passage may mediate the growth rate of building accuracy and rate
on the final read of the passage. Future studies could look more dosadylevel of

accuracy and WRCPM on how quickly students build reading fluency skills. This may in
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turn help educators better determine what intervention will be most effective for each
student.
Conclusion

There are three key findings of the currenty. First, the results provide
evidence for the effectiveness of the PD intervention in increésengbility ofsecond
gradereadersdentified as having potential reading difficultissaccurately read words
in connected text. Second, modeling fumes as a potential causal mechanism of the PD
intervention but sentence repetition does not function as a causal mechanism. Third, the
results lengreliminarysupport for using the IH conceptual model to identify causal
mechanisms of reading intervent®oModeling was identified to be a causal mechanism
of the PD intervention which was what was predicted to be the case given that PD is an
acquisition level intervention.

Studying potentiamechanisms underlying reading interventions is an important
areaof research to undertake. We must move toward identifying how and why reading
interventions are effective for students above and beyond understanding effectiveness of
interventions. Studying mechanisms is not easy, but the creation of a conceptual model to
hypothesize and test possible causal mechanisms makes it more feasible. The IH
conceptual model outlined and tested in this current study is connected to theory and past
empirical research on reading and provides a common language to utilize in conducting
research on mechanisms. Systematically studying causal mechanisms for reading
interventions through a working conceptual model can synchronize research efforts on

reading interventions and bring much needed coherency to the field. It supports the
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developnent and refinement of reading interventiomgking the interventions more
efficient and effectivelt also assists in better understanding possible moderators
involved, can lend support for existing theories, and build upon our empinicadedge
basewithin reading intervention work. Ultimately, it may contribute to providing optimal
interventionsuppors to struggling readers in early childhood into adolescence to ensure
they gain the reading skills and competence necessary to succeed in the clasdroom a

their forthcoming learning endeavdhsoughout their lives
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Appendices
Appendix A.

Intervention protocols for each condition.

Control Condition (Read passage 2k no corrective feedback)

1. Articulate objective and explain reading activity.

Explain that the participant will be reading a story passage all the way thwoigh

ti m@sdaiy you wil/ be readiomgnya asaithePet gpéds s
way to the end. I will be following along with you as you read and time you. Then,
we will go back and read the story one mo

2. Check for uinderstanding.

Say,iDo you have any questions?o

3. Student reads the storgmark start timeand mark total time reading passage)

When | say Obeginé start reading aloud at
wor d. I f you come to a word you ®&andt Kkno
A b e g $tamt thé timer when the student reads the first ward,follow along with
the studat underling/highlighting any incorrect words. At the end of 1 minute, place a
bracket after the last word and let the student keep reading. Record the total time after
the student reads the last word.
U If student does not read a word in 3 seconds (adkisg your help or misread

the word) pointto the nextwordandsay r y t h e doenatteadvaoyr d 0O ;

word to the student. For all other errors, do not correct the studestead, mark

the error as incorrect and let the student continue reading.

4. Student reads the story agajmark total time reading passage, and mark end
time)

SayOkayiNow, | want you to read the story one r
U There are no error correction in the control condition. Try not to prompt the child
to read more quidk or try to read faster. At the end of 1 minute, place a bracket

after the last word and let the student keep reading. Record the total time after the
student reads the last word.
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Sound Prompt'Sentence Repetition 1x

1. Articulate objective and explain reading activity.

Explain that the participant will be Todapyu ng a
wi || be readi ng &l osntnoyr ya natlahsPaes teée end. | willdelfolldwing

along with you as you read and time you. After you read the story we will go over any words that

were incorrect and reread the sentences too. Then, we will go back and read the story one more
time all the way to the end. 0

4. Check for understandingssk, Dé you have aRlage sydert sopyi obpassagein
front of student.

5. Student reads the story passa@éark start time and mark total time reading passage)

st

Saywhefin | say O6begind start readi ngeachaWwarduliyouat t he

come to a word you dondt Kk rBayiwb e g staptthétonersvben thel i t
student reads the first wordnd follow along with the studenhderling or highlightingny incorrect
words. At the end of 1 minute,gule a bracket after the last word and let the student keep reading.
Record the total time after the student reads the last word and WRC in one minute.
U If student does not read a word in 3 seconds (or struggling to sound it out or seeking help)
pointto the nextword andsafi, Tr y t h e rDe ot provide any wavds to the student
or correct errors. With the exception of error correction, please follow standardr&ilhg
procedures.

1. Provide feedback with error correction procedure (ConditiéorS8und
Prompt/Repeat Sentence 1x)

For this condition, you will provide the first sound of incorrectly read words per each sentence in the
story, have the student read the word(s) by each sentence and then have the student read the sentence
containing the eor word(s)one time Then move on to the next sentence with errors. If a sentence
contains more than one error word, work through each of the incorrectly read words and then have the
student read the sentence. Only have students read through sentdrareswete error words.
a. After completing the story, tell the studefitN owe will go back and review any words you
said incorrectly or skipped. Il 6m going to say
and then you will try to sound out the wordsand read each sentencene time.L et 6 s go t o
first word from t he(pomtaofirstincarrecgword)f t he st oryo

o u’

t
t

i If the student needs help understanding the procedur€aises an exampdre, and say,

example, this word point to cat onhe pagepegi ns wi th the /c¢c/ sdund,
corredtoodagy,noiw | etds try another word. o

now

b. For words read incorrect ,Thipwoobeagidsewiththeeé /sbund. st sour

What 6s this word?o

Student respondsorrectly say,i That 6 s r i ght , n oRointrtettedeginnngsd sent e

sentence containing the word(s) and let the student read the sentence. Theh say,6 s go t o
next sentence with incorrect words. o

t h

Student responds incorrectho, thiswor d begins with the [/ then sound;

follow same procedures for correct responses)

O Provide confirmation if the student read the woro

read it.
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0 Provide thdirst sound 3 TIMES onlyf the student is not able to sound out and read the word
correctly from the first sound after 3 times, move on to any other incorrect words in the sentence
and/ oTryawyedding this sentence OR do your best to

c. Continue with this error correction procedure throughout the story until all error words are
corrected (and sentences are read) within the story.

i If the student reads any words incorrectly while completing the sentence repetition, you may provide
the first soud but DO NOT provide the correct word. They DO NOT need to read the sentence
completely corre@ Just read it through one time.

i Students only need to read sentences with incorrect words. Any sentences without error words do
not need to be read.

7. Studenteads the story again. (mark end time)
SayiOkay, now we ar e d oNicewarkoNow, évantiyon o readithe stayk e s .
one more time...Begin.o

i  Atthe end of 1 minute, place a bracket after the last word and let the student keep Rexting).
the total time after the student reads the last word.
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Sound Prompt'Sentence Repetition 3x

1. Articulate objective and explain reading activity.

Explain that the participant will be reading a story passage allthé vimy o u g h tTeday youi me s, fi
wi || be readi ng arl osmtnoyr ya natlahsPeeg tedhe end. | willdalfolldwing

along with you as you read and time you. After you read the story we will go over any words that

were incorrect and reread thesentences too. Then, we will go back and read the story one more

time all the way to the end. 0

Check for understanding.s kDo fiy ou hav e aRilage smdert sopyiobpassagein

front of student.

Student reads the story passa@dark start time, mark total time reading passage)

Saywheiin | say o6begind start reading aloud at the

t

come to a word you dondt k rBayivb e gstatthétonersvbenthel it ou

student reads the first wordnd follow along with the studenhderling or highlightingny incorrect
words. At the end of 1 minute, place a bracket after the last word and let the student keep reading.
Record the total time after the student readsakeword and WRC in one minute.

U If student does not read a word in 3 seconds (or struggling to sound it out or seeking help)
pointto the nextword and say,Tr y t h e rDe ot prowde any wads to the student
or correct errors. With the exceptioherror correction, please follow standard CB&hding
procedures.

Provide feedback with error correction procedure (ConditiénSound

Prompt/Repeat Sentence 3x)

For this condition, provide the first sound of incorrectly read words by sentencehbkastedent

sound out/read word(s) by each sentence and then have the student read the sentence containing the
error word(s}three timesThen move on to the next sentence with errors. Go over all error words in a
sentence and then have the student readehtence three times. Only have students read through
sentences if there were error words.
a. After completing the story, tell the studefitN owe will go back and review any words you

said incorrectly or skipped iunddfdaehwsrdyou y . I 6dm g
didnét get right and then you wil!/ t theee t o sound

(

times.L.et 6s go to the first wor dpoifttoérehindofeetwdrce gi nni ng

at top of story).

i If the student needs helmderstanding the procedure, 3@ as an exampdre, and say,

example, this word point to caton the page)e gi ns wi th the /c¢c/ sound, nov

If corrécodsawyowfiletds try another word. o
b. For words read incorrect, provide the fissb u n d b yThis veosd bagigs,withfthe /_/ sound.
What 6s this word?o

Student respondsorrectly say,i That 6 s r i ght , n oRointrtetledbeginnngsd sent e
sentence containing the word(s) and let the student read the sentence. The® &g,y , now r ead
it two morset utdiemmehso&wveade ) mor e t i me. Nice job! Let
sentence with incorrect words. o
Student responds incorrecthNo, t his word begins with tdne [/ [ s
follow same procedures fobrect responses)

it Provide confirmation if the student read the wor

cannot read it.
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0 Provide thdirst sound 3 TIMES onlylf the student is not able to sound out and read the word
correctly from the first souhafter 3 times, move on to any other incorrect words in the sentence
and/ oTryalyedding this sentence OR do your best t

c. Continue with this error correction procedure throughout the story until all error werds ar
corrected (and sentences containing the error words are read three times each) within the story.

i If the student reads any words incorrectly while completing the sentence repetition, you may
provide the first sound but DO NOT provide the correct worayThO NOT need to read the
sentence completely corréclust read it through one time

i Students only need to read sentences with incorrect words. Any sentences without error words do

not need to be read.

5. Student reads the story again. (mark total time regossage, and mark end time)
SayiOkay, now we ar e d oNicewarkoNow, évantiyon o readithe stayk e s .
one more time...Begin.o

i Atthe end of 1 minute, place a bracket after the last word and let the student keep reading. Record
thetotal time after the student reads the last word.
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Word Modeling/Sentence Repetition 1x

1. Articulate objective and explain reading activity.

Explain that the participant will be Todapyui ng a st
wilber eadi ng a st orTy npreys saangilehdPoag tetbe ahd. bwill be following
along with you as you read and time you. After you read the story we will go over any words that
were incorrect and reread the sentences too. Then, we will go bagkd read the story one more
time all the way to the end. 0
2. Check for understandingd s kDo fiy ou hav e aRlage swdert sopyi obpassagein
front of student.

3. Student reads the story passaiark start time, mark total time reading passage)
Saywhefin | say 6begind start reading aloud at the 't
come to a word you dondt k rBayiwb e gstatthétonersvbenthel it ou
student reads the first wordnd follow along with thestudentunderling or highlightingny incorrect
words. At the end of 1 minute, place a bracket after the last word and let the student keep reading.
Record the total time after the student reads the last word and WRC in one minute.
U If student does not rdaa word in 3 seconds (or struggling to sound it out or seeking help)
pointto the nextword and say,Tr y t h e rDe ot prowde any wads to the student
or correct errors.
U With the exception of error correction, going through the passage larsimstandard CBM
reading procedures.

4. Provide feedback with error correction procedure (ConditiGrividord
Modeling/Repeat Sentence 1x)

For this condition, you will model any incorrectly read words per each sentence in the story, have the
student read the word(s) by each sentence, and then have the student read the sentence containing the
error word(s)one time Then move on to the nextrgence with errors. If a sentence contains more

than one error word, work through each of the incorrectly read words and then have the student read
the sentence. Only have students read through sentences if there were error words.
a. After completing the stgr tell the studenti N owe will go back and review any words you

said incorrectly or skipped in the story. For ec:
then you wil/ say the word and read the sentence
from t he begi nni (panttofirstidcdrrect veotdp r y 0
i If the student needs help understanding the procedur€aises an exampdre, and say,
example, this word is catpoint to cat on the pageyh at 6 s t hfi sc avror@mBdp davy, f

nowl et 6s try another word. o
b. For words read i ncldrirseomormodel _the worwh,atis t hi
Student respondrrectly i T h at 6 gread angdudditional error words in sentence first,
t hemé)w r ead t hRoisttosthe begienmaof eenténce containing the word(s) and let
the student read the sentence one time. Therfisaye t 6 s go t o t he next senter
words. o
Student respondacorrectly N, t hi s word i s _thenfollowdamd 6s t hi s w
procedures for aoect responses)
i Model the word 3 times only. If the student is not able to read the word correctly after three times
move on to any other i ncor rmeg ceadingtbigsdngenceandt he sent
do your best to sound out allthewordsag ou r ead o
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c. Continue with this error correction procedure throughout the story until all error words are
corrected (and sentences are read) within the story.

i When the student is reading the sentence, you may correct error words as the student reads but do
not have them go back and read the sentence again. They DO NOT need to read the sentence
completely correé Just read it through one time.

5. Student reads the story again. (mark total time reading passage, and mark end time)
Say,iOkay, now weectingnastakesNice warkoNow, | want you to read the story
one more time...Begin.o

i Students only need to read sentences with incorrect words. Any sentences without error words do
not need to be read.

i Atthe end of 1 minute, place a bracket after theMasd and let the student keep reading. Record
the total time after the student reads the last word.
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Word Modeling/Sentence Repetition 3x

1. Articulate objective and explain reading activity.

Explain that the participantwilbeeadi ng a st ory passagelodayybu t he way

wi || be readi ng &l osntnoyr ya natlahsPaes teée end. | willdelfolldwing
along with you as you read and time you. After you read the story we will go over any was that
were incorrect and reread the sentences too. Then, we will go back and read the story one more
time all the way to the end. 0

Check for understanding.s kDo fiy ou hav e aRiage smdert sopyiobpassagein
front of student.

Student eads the story passage. (Mark start time, mark total time reading passage)
Saywhefin | say o6begind start reading aloud at the
come to a word you dondt krBaylvbe gandsabthbetimesund it ou
when the student reads the first waadd follow along with the studenhderling or highlightingny
incorrect words. At the end of 1 minute, place a bracket after the last word and let the student keep
reading. Record the total time aftee student reads the last word and WRC in one minute.
U If student does not read a word in 3 seconds (or struggling to sound it out or seeking help)
pointto the nextword and say,Tr y t h e rDe ot prowde any wads to the student
or correct erors.
U With the exception of error correction, going through the passage is similar to standard CBM
reading procedures.

Provide feedback with error correction procedure (ConditionNéord
Modeling/Repeat Sentence 3x)

For this condition, you will modelrgy incorrectly read words per each sentence in the story, have the
student read the word(s) by each sentence, and then have the student read the sentence containing the
error word(s)three timesThen move on to the next sentence with errors. If a sententains more

than one error word, work through each of the incorrectly read words and then have the student read
the sentence three times. Only have students read through sentences if there were error words.

a. After completing the story, tell the studefitN o we will go back and review any words you

said incorrectly or skipped in the story. For ec:
then you wil/ say the word and read the sentence
first word fromthebegi nni ng o f(potnttcefirstincasrecyword).
U  If the student needs help understanding the procedur€atses an examppdre, and say,
example, this word is catpoint to cat on the page),h at 6 s t hfi sc owor@wddd davy, f
now | eandost hherry wor d. o
b. Model each incorredthi wowdr dni she_sentewbat 68 t hi

Student respondrrectly i T h at 6 gread angdudditional error words in sentence first,
t hemé)w r ead t hRoisttosthe begienmg of seice containing the word(s) and let

the student read the sentence three times.fS&yk a y , now read ({studentwo mor e
readiso)we one more ti me. Nice job! Letdés go to the
Student respondacorrectly Ndjthiswor d i s _ ; whhenfdleavsamei s wor d? 0

procedures for correct responses)
i Model the word 3 times only. If the student is not able to read the word correctly after three times
move on to any other i ncor Mg cdadingthis strdendeandt he sent
do your best to sound out all the words as you r
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c. Continue with this error correction procedure throughout the story until all error words are
corrected (and sentences are read three times each) within the story.
i When the stud# is reading the sentence, correct error words as the student reads but do not have

them go back and read the sentence again. They DO NOT need to read the sentence completely
correct each of the three tinfesust three reads total.

il Students only need tead sentences with incorrect words. Any sentences without error words do
not need to be read.
5. Student reads the story again. (mark total time reading passage, and mark end time)
SayiOkay, now we ar e d oNicewarkoNow,eveantiyon o readithe stayk e s .
one more time...Begin.o

i Atthe end of 1 minute, place a bracket after the last word and let the student keep reading. Record
the total time after the student reads the last word.
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Appendix B

Fidelity checklists for the control condition amdervention conditions

Mame: FIDELITY Check Score: # of Yes/7
Participant ID: %% of Yes
Researcher

Yes | Mo Intervention Procedure - Control Condition (A)

1. General Greeting and Read Child Assent Form
» Read assent form to student, mark responge on top of Admin passage copy (if yes), and record
gender.
# If student does nmot want to participate, take them back to class and don't mark anything in the
folder

=

Administer WJ-1Il Word-ldentification Subtest
¥ Start with item 17 on pg 19
i. Basalis & lowest-numbered items are administered comect
ii. Ceiling is 6 highest-numbered items administered are incomect

3. Ariculate objective and explain reading activity.
Explain that the participant will be reading a story passage all the way through two times, “Today you
will be reading a story passage called ‘Tommy and Pete’ all the way to the end. | will be following
along with you as you read and time you. Then, we will go back and read the story one more time
all the way to the end.”

4. Check for understanding.

Say, “Do you have any questions?"

5. Student reads the story. (Mark start ime, mark fotal time reading passage)
When | say ‘begin' start reading aloud at the top of the page. Try to read each word. If you come
to a word you don't know, try to sound it out or skip it.” Say “begin,” start the timer when the
student reads the first word, and follow along with the student undeding/highlighting any incomect words.
Record the total time after the student reads the last word.

# If student does not read a word in 3 seconds (or is seeking your help or misread the word) point to
the next word and say “try the next word"; do not read any weord to the student. For all other
errors, do not correct the student — instead, mark the error as incorrect and let the student continue
reading.

6. Student reads the story again. (mark total ime reading passage, and mark end time)
Say, “Okay, Now, | want you to read the story one more time...Begin.”
¥ There are no emor correction in the control condition. Try not to prompt the child to read more
quickly or try to read faster. At the end of 1 minute, place a bracket after the last word and let the
student keep reading. Record the total time after the student reads the last word.

7. Thank the student.
Give the student a pencil and thank them for reading to you.
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Observer Name: FIDELITY Check Score: # of Yes/10

Participant ID:

% of Yes

Person being observed:

Yes

No

Intervention Procedure - Sound Prompt/Sentence 1x (B)

1. General Greeting and Read Child Assent Form

# Read assent form to student, mark response on top of Admin passage copy (if yes), and record
gender.

# If student does not want to participate, take them back to class and don't mark anything in the
folder

2. Administer WJ-1IIl Word-ldentification Subtest
# Start with item 17 on pg 19
. Basal is 6 lowest-numbered items are administered correct
ii. Ceiling is 6 highest-numbered items administered are incorrect

3. Articulate objective and explain reading activity.
Explain that the participant will be reading a story passage all the way through two times, *Today you
will be reading a story passage called ‘Tommy and Pete’ all the way to the end. I will be following

along with you as you read and time you. Then, we will go back and read the story one more time
all the way to the end.”

4. Check for understanding. Ask, “Do you have any questions?” Place student copy of passage in front of
student.

5. Student reads the story passage.
(Mark start time, mark total time reading passage)

Say, “When | say ‘begin’ start reading aloud at the top of the page. Try to read each word. If you
come to a word you don't know, try to sound it out or skip it. Say “begin,” start the timer when the
student reads the first word, and follow along with the student underling or highlighting any incorrect
words. Record the total time after the student reads the last word and WRC in ene minute.
# If student does not read a word in 3 seconds (or struggling to sound it out or seeking help) point
to the next word and say, “Try the next word.” Do not provide any words to the student or

correct errors. With the exception of error comrection, please follow standard CBM-reading
procedures.

6. Provide feadback with error correction procedure (Condition B — Sound Prompt/Sentence 1x)
For this condition, you will provide the first sound of incomectly read words per each sentence in the story, have the student read
the word(s) by each sentence and then have the student read the sentence containing the ermor word(s) one time. Then move on to
the next sentence with errors. If a sentence contains more than one emor word, work through each of the incomrectly read words
and then have the student read the sentence. Only have students read through sentences if there were error words.

a. After completing the story, tell the student, “Now we will go back and review any words you said
incorrectly or skipped. I'm going to say the first sound of each word you didn’t get right and then vou
will try to sound out the words and read each sentence one time. Let's go to the first word from the
beginning of the story™ (point to first incomect word).

= If the student needs help understanding the procedure, use Cat as an example, and say,
“For example, this word (point to cat on the page) begins with the /c/ sound, now what's
this word? If correct say, “Good, now let’s try another word.”
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b. For words read incorrect, provide the first sound by saying, “This word begins with the /_{ sound.
What's this word?”
Student responds correctly: say, “That's right, now read this sentence.” Point to the beginning of
sentence containing the word(s) and let the student read the sentence. Then say, “Let’s go to the
next sentence with incorrect words.”
Student responds incorrectly: No, this word begins with the /_/ sound; what's this word?” (then
follow same procedures for correct responses)

* Provide confirmation if the student read the word correctly but don't provide the word if they
cannot read it.

c.  Provide the first sound 3 TIMES only. If the student is not able to sound out and read the word
correctly from the first sound after 3 times, move on to any other incorrect words in the sentence
and/or say “Try reading this sentence OR do your best to sound out all the words as you read”
Continue with this emor correction procedure throughout the story until all error words are corrected
(and sentences are read) within the story.

»  Ifthe student reads any werds meormrectly while completmg the sentence repetiion, you may provide the first
sound but DO NOT provide the correct word. They DO NOT need to read the sentence completely correct—JTust
read it through one time

= Students only need to read sentences with incorrect words. Any sentences without error
words do not need to be read.

Student reads the story again. (mark total time reading passage, and mark end time)

Say, “Okay, now we are done correcting mistakes. Nice work. Now, | want you to read the story
one more time...Begin.”
Record the total time after the student reads the last word.

8. Thank the student. Give the student a pencil and thank them for reading to you.
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Observer Name: FIDELITY Check Score: # of Yes/10
Participant ID: % of Yes

Person being observed:

Yes

No

Intervention Procedure - Sound Prompt/Sentence 3x (C)

General Greeting and Read Child Assent Form
#* Read assent form to student, mark response on top of Admin passage copy (if yes), and record
gender.
# If student does not want to participate, take them back to class and don't mark anything in the
folder

Administer WJ-1Il Word-ldentification Subtest
¥  Start with item 17 on pg 19
i. Basalis 6 lowest-numbered items are administered correct
ii. Ceiling is 6 highest-numbered items administered are incorrect

Articulate objective and explain reading activity.

Explain that the participant will be reading a story passage all the way through two times, “Today you
will be reading a story passage called ‘Tommy and Pete’ all the way to the end. | will be following
along with you as you read and time you. After you read the story we will go over any words that
were incorrect and reread the sentences too. Then, we will go back and read the story one more
time all the way to the end.”

Check for understanding. Ask, “Do you have any questions?” Place student copy of passage in front
of student.

Student reads the story passage. (Mark start time, mark total fume reading passage)

Say, “‘When | say ‘begin’ start reading aloud at the top of the page. Try to read each word. If you
come to a word you don’t know, try to sound it out or skip it. Say “begin,” start the timer when the
student reads the first word, and follow along with the student undering or highlighting any incorrect
words. Record the total time after the student reads the last word and WRC in one minute.

* If student does not read a word in 3 seconds (or struggling to sound it out or seeking help) point
to the next word and say, “Try the next word.” Do not provide any words to the student or
correct errors. With the exception of error correction, please follow standard CBM-reading
procedures.

Provide feedback with error correction procedure (Condition C — Sound Prompt/Sentence 3x)

For this condition, you will provide the first sound of incorrectly read words per each sentence in the
story, have the student read the word(s) by each sentence and then have the student read the sentence
containing the error word(s) three times. Then move on to the next sentence with errors. If a sentence
contains more than one error word, work through each of the incorrectly read words and then have the
student read the sentence three times. Only have students read through sentences if there were error
words.

a. After completing the story, tell the student, “Now we will go back and review any words you said
incorrectly or skipped in the story. I'm going to say the first sound of each word you didn’t get right and
then you will try to sound out the words and read each sentence three times. Let’s go to the first word
from the beginning of the story.” (point to first incorrect word at top of story).

# If the student needs help understanding the procedure, use Cat as an example, and say,
“For example, this word (point to cat on the page) begins with the /c/ sound, now
what's this word? If correct say, “*Good, now let's try another word."”
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b. For words read incorrect, provide the first sound by saying, “This word begins with the / [/ sound.
What's this word?”
Student responds correctly: say, “That's right, now read this sentence.” Point to the beginning of
sentence containing the word(s) and let the student read the sentence. Then say, “Okay, now read
it two more times...(student reads)...now one more time. Nice job! Let's go to the next
sentence with incorrect words.”
Student responds_incorrectly: No, this word begins with the / | sound; what's this word?” (then
follow same procedures for correct responses)

# Provide confirmation if the student read the word correctly but don't provide the word if they
cannot read it.

#* Provide the first sound 3 TIMES only. If the student is not able to sound out and read the
word comrectly from the first sound after 3 times, move on to any other incorrect words in the
sentence and/or say “Try reading this sentence and do your best to sound out all the
words as you read”

c. Continue with this error correction procedure throughout the story until all error words are comrected
{and sentences containing the error words are read three times each) within the story.
¥ Ifthe student reads any words incomrectly while completing the sentence repetition, you may provide the first
sound but DO NOT provide the comect word. They DO NOT need to read the sentence completely correct—Just
read it through one time
#* Students only need to read sentences with incorrect words. Any sentences without error

words do not need to be read.

Student reads the story again. (mark total time reading passage, and mark end time)

Say, “Okay, now we are done correcting mistakes. Nice work. Now, | want you to read the story
one more time...Begin.”
# Record the total time after the student reads the last word.

Thank the student. Give the student a pencil and thank them for reading to you.
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Observer Name: FIDELITY Check Score: # of Yes/10
Participant ID: % of Yes

Person being observed:

Yes

No

Intervention Procedure - Word Modeling/Sentence 1x (D)

1.

General Greeting and Read Child Assent Form
* Read assent form to student, mark response on top of Admin passage copy (if yes), and record

gender.
* If student does not want to participate, take them back to class and don’t mark anything in the
folder
2. Administer WJ-lIl Word-ldentification Subtest
* Start with item 17 on pg 19
I. Basal is 6 lowest-numbered items are administered correct
ii. Ceiling is 6 highest-numbered items administered are incorrect
3. Articulate objective and explain reading activity.
Explain that the participant will be reading a story passage all the way through two times, “Today you
will be reading a story passage called *Tommy and Pete’ all the way to the end. | will be following
along with you as you read and time you. After you read the story we will go over any words that
were incorrect and reread the sentences too. Then, we will go back and read the story one more
time all the way to the end.”
4. Check for understanding. Ask, “Do you have any questions?” Place student copy of passage in front
of student.
5. Student reads the story passage. (Mark start time, , mark total time reading passage)
Say, “When | say ‘begin’ start reading aloud at the top of the page. Try to read each word. If you
come to a word you don’t know, try to sound it out or skip it. Say “begin,” start the timer when the
student reads the first word, and follow along with the student underling or highlighting any incorrect
words. Record the total time after the student reads the last word and WRC in one minute.
¥ If student does not read a word in 3 seconds (or struggling to sound it out or seeking help) point
to the next word and say, “Try the next word.” Do not provide any words to the student or
correct errors.
= With the exception of error correction, going through the passage is similar to standard CBM-
reading procedures.
6. Provide feedback with error comrection procedure (Condition D — Word Modeling/Sentence 1x)

For this condition, you will model any incorrectly read words per each sentence in the story, have the
student read the word(s) by each sentence, and then have the student read the sentence containing the
error word(s) one time. Then move on to the next sentence with emors. If a sentence contains mere than
one error word, work through each of the incorrectly read words and then have the student read the
sentence. Only have students read through sentences if there were error words.

a. After completing the story, tell the student, “Now we will go back and review any words you said
incorrectly or skipped in the story. For each incorrect word, I'm going to say the word, then you will say
the word and read the sentence the word is in. Let’s go to the first word from the beginning of the story™
(point to first incorrect word).

¥ If the student needs help understanding the procedure, use Cat as an example, and say,
“‘For example, this word is cat (point to cat on the page), what's this word?" If correct
say, “Good, now let's try another word.”
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