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Abstract
Comparing and Combining Accommodation and Remediation Interventions to
Improve the Written Language Performance of Children with
Asperger’'s Syndrome
by
Ariane B. Schneider
Advisor: Georgiana Shick Tryon, Ph.D.
Advisor in Absentia: Robin Codding, Ph.D.
This study examined the relative effectiveness of two writing accomiondat

(word processing and speech recognition technology) as compared with handwriting
alone on improving the writing fluency of four boys with Asperger’'s Syndronsg.(A
This study also examined whether the pairing of the most effective gvritin
accommodation with a widely used and empirically supported writing intervention
(SRSD; Self-Regulated Strategy Development) would further improvedjuas well as
accuracy and story quality. A multiple phase alternating treatmengsdeth a final
treatment phase was used to first compare the two accommodations with hagdwrit
(first phase) and then the most effective accommodation with SRSD (secorll ploas
variables were used to assess writing skills, two measuring fluendywtrtis written
and number of words in a complete sentence), one measuring accuracy (gercenta
correct word sequences), and one measuring story quality and completendses @fum
story parts). It was hypothesized that the use of the speech recognitiomemtaiion
would result in the most fluently written stories but that the addition of the SRSD

intervention would further improve fluency but also improve writing accuracytang s



guality. In addition, these gains would generalize to the participants’ creattuey
assignments.

Outcomes indicated that the speech recognition accommodation improved writing
fluency and writing quality far better than the word processing and hanayvriti
accommodation. Speech recognition alone also improved writing accuraayofof the
participants who struggled with spelling. Results further suggested thdjppnaressing,
although frequently recommended for this population, was not an effective
accommodation for these participants. SRSD with handwriting did not improve fluency
for these participants, though the intervention did improve story quality. It was the
combination of the SRSD intervention with speech recognition that resulted iniégengt
most fluent, and highest quality written work when compared to SRSD with handwriting,
speech recognition alone, and handwriting alone. Although SRSD with speech
recognition had very little impact on improving writing accuracy, it was rhelgful for
the participants who struggled with spelling As hypothesized, writhpgavements were

generalized to participants’ creative writing homework assignments.
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Chapter |
Introduction

In 1994, theDiagnostic and Statistical Manual of Mental DisordésSM4V; American
Psychological Association, 1994) officially recognized AS as andistiervasive developmental
disorder (PDD). As a result, practitioners and researchers know rejditithelabout actual
prevalence rates or the impact of the disorder on students’ academic functidrmogam, El-
Gabalawi, Pirwani, and Priest (2004) suggested that prevalence ratgaméym 3.6 per 1000
(Ehlers & Gillberg, 1993) to 7.1 per 1000 (Tonge, 2002) children, depending on the stringency
used in diagnosis. Gillberg and Gillberg (1989) estimated that AS is fies fswcommon as
autistic disorder, which may reflect the recent report of increased @neealates of all autism
spectrum disorders as being as high as 1 in 91 children (Kogan et al., 2009). An urfortunat
complication to the determination of prevalence is that approximately 50% ofdualisiwith
AS reach adulthood without receiving a diagnosis or obtaining treatment, whictoisoefrn
since these individuals frequently have substantial interpersonal difsuttiten experience
academic and school problems, and ultimately encounter difficulties living indeplnde
(Barnhill, 2001a; Khouzam et al., 2004).

There is some evidence suggesting that long-term academic out@rrabsdren who
fall on the higher functioning end of the autistic spectrum are poor, althougbaheamount of
longitudinal research has not focused exclusively on AS, instead it has cedditese with
Pervasive Developmental Disorder-Not Otherwise Specified (PDB)Ni@gh functioning
autism, and AS a belonging in a single, higher functioning, collective grouphiBa2007).
Howlin (2003) examined the outcomes of individuals who were considered to fall on the higher

end of the autistic spectrum, which included the aforementioned diagnoses, repattogyt
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16% attend college, 14% receive university degrees, and 24% obtain employment. Those
individuals who do obtain employment often take jobs that are far below their skidl thweeto
their difficulties navigating the social world (Barnhill, 2007). These siegisre particularly
alarming for children and adolescents with AS, as these students typiaa#l average to high
average cognitive potential (Griswold, Barnhill, Myles, Hagiwara, & Simpson, 2002)
Fortunately, researchers have begun to examine and address some of thi alitiideities
students with AS face on a daily basis (Church, Alisanski, & Amanullah, 2000) in response
the notable lack of educational system support for students with AS (Prior, 2003).

Until recently, there have been very few studies that have examined the urddamiac
characteristics of students with AS (Safran, 2005). Recent researcls @tyk, 2003and
anecdotal evidence (Church et al., 2000; Fondacaro, 2001) suggests that students with AS tend to
struggle specifically with writing. Interestingly, students with #fically do not appear to have
difficulties with the more rule-based and easily memorized aspects wfgisuch as spelling,
grammar usage, and punctuation (Fein & Dunn, 2007). The literature cites speeifitcesses
in writing fluency, organization, sentence complexity (Church et al., 2000sMylal., 2003),
poor fine-motor skills and handwriting, and general disdain for the physical dewfahés
writing process (Fondacaro, 2001; Ghaziuddin, Butler, Tsai, & Ghaziuddin, 1994; Gross, 1994).
Students with AS also have difficulties in developing a cohesive, well developed, and
qualitatively rich written product (Fein & Dunn, 2007).

To date, there has not been any research assessing the effectivenessohsimgf
accommodations exclusively for children with AS (Manjiviona, 2003). However, many
clinicians working with this population have discussed best practice guidelirfespnotvision

of writing accommodations for students with AS to alleviate and address thiegtdemands
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of the writing process (Attwood, 2006; Church, 2000; Fein & Dunn, 2007; Myles et al., 2003).
The literature suggests accommodations that include the use of a scribe aeadeger as well
as providing additional time to complete written tasks, having the opportunity toetempl
multiple choice instead of essay exams, or allowing the student to orally resgestiquestions
rather than through writing (Manjiviona, 2003; Myles et al., 2003; Safran, Safralis&2B03).
Another commonly suggested accommodation is the use of a word processor (WP), which is
believed to alleviate some of the fine-motor demands of writing (Myles et al.,. Z@D8ate, no
one has suggested or explored the use of a speech recognition (SR) technologyaatation,
in which individuals dictate their stories into a microphone enabling transcriptenmsofers
onto a computer screen, for this population. However, SR is an accommodation often used for
students with dysgraphia and may also serve to completely alleviatedhradtor stressors of
writing and allow the student to express himself or herself more fluently (Bdbigsvns, 1993;
Cochran-Smith, 1991, De La Paz, 1999; Hetzroni & Schreiber, 2004; MacArthur & Graham
1987).

There is a paucity of research regarding the efficacy of specitiogvinterventions for
students with AS. Anecdotal reports borrowed from similar populations form treedbdosst
practice interventions and techniques throughout the literature (Fein & Dunn, 20@8; éll.,
2003; Myles & Simpson, 2001; Safran et al, 2003). Authors have derived most of these
recommendations from literature addressing students with writing difiswdnd/or fine-motor
deficits that interfere with the writing process. Various articles saggested interventions for
students with AS that include the use of priming, the use of their own written wod¢ndde
elaborate on their writing, peer modeling, graphic organizers, and self-ngp@a&lano, 2007;

Fein & Dunn, 2007; Myles et al., 2003; Myles & Simpson, 2001; Safran et al., 2003). Given the
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evidence that students with AS typically have difficulties with the phydeaands of writing

as well as with written expression, some researchers have suggesteddamdination of an
accommodation and an intervention may produce the best outcomes (Berninger, Neilson, &
Abbot, 2008; MacArthur, 2000; Quinlan, 2004).

Research shows that only one specific writing intervention, Self-Red Batategy
Development (SRSD), is effective for students with AS (Asaro, 2009; Asaraéle3a2009;
Delano, 2007). The SRSD intervention combines many of the interventions suggested in the
literature that target the writing deficits of students with AS andhesastudents how to
incorporate the essential story elements required in good writing. SRisBes@ modeling
component, elements of self-monitoring, as well as the use of graphic orgéDizlarso, 2007,
Fein & Dunn, 2007; Myles et al., 2003; Myles & Simpson, 2001; Safran et al., 2003). Thus,
researchers believe that SRSD is useful for students in this particulaajompuas it helps them
produce a more complete, fluent, and well organized written product. Furthermoee, s
students with AS often reportedly become frustrated when engaged in wagksy SRSD also
includes the use of self-statements to help guide students when thewgdetifsthe idea
generation phase or begin to feel discouraged (Graham & Harris, 2005; Wirgsieide2007;
Winter-Messiers et al., 2007).

Purpose of Present Study

The primary purpose of this present dissertation was to compare thedssfacts of
WP and SR technology accommodations and the combined effect of the most successful
accommodation with a writing intervention (SRSD) on the curriculum based me&sure
(CBM) writing performance of students with AS (e.g., combining SR with SREi[hcrease

writing fluency and improve writing accuracy and quality to a greatenéxhan SR alone).
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Students with AS who very capably demonstrate their knowledge verbatipahée able to do
the same when teachers require them to write (Myles et al., 2003). Withowrassistthis
specific area, many of these students will likely be placed in acagempardy and not meet
their cognitive potential.

Given that the literature has often recommended that students with AS receive
accommodations to address their handwriting difficulties (Myles et al3)20@s important to
explore these accommodations to determine their empirical support for ugkisvgpecific
population. Furthermore, it is important to accommodate students AS not only foméeir f
motor difficulties, but also to provide them with empirically-supported writimigrventions to
teach them how to improve the quality of their written work.

The first goal of the study is to examine the relative effectivenetbe WP
accommodation when compared with work that is handwritten. A second goal is to detBemine
effectiveness of the SR accommodation, which has yet to be recommended fopaithiynm
demonstrated with this particular population, when compared to handwriting safgtiedemts
with AS. It is hypothesized that both accommodations will produce bettiéemianguage
outcomes than handwriting alone.

A third goal is to determine the relative effectiveness of thesdiffierent writing
accommodations to improve the written language skills of children diagnosed wilhi#\S.
hypothesized that students with AS will produce lengthier, more fluent written psasloen
assisted with SR technology, given that such technology does not require the nsaraitbr
skills, which the literature frequently reports to be delayed for childrénAg.

A fourth goal of this study is to determine whether the combination of the SR

accommodation and the SRSD intervention would further improve the fluency, production, and



overall quality of students’ written work. It is hypothesized that studeititsA& will produce
lengthier and more complex written work that contain more essetatigl@arts when the SR
accommodation is combined with the SRSD writing intervention.

The final goal of this study is to determine whether potential wrikilggains
generalized to students’ creative writing assignments. It is hypoéidethat throughout the
course of the study, participants will demonstrate the same writingweaments on homework
creative writing assignments as they do in the written work that the acutemion and
intervention addressed directly.

Current Findings

Results of this study found that SR was the most effective accommodation iroferms
improving writing fluency and story quality when compared to WP and handgv(iH\W).
Writing accuracy improved for those participants who had more difficulty spelling. There
was very little difference between WP and HW across all variables. Whdd &BRSthen paired
with both HW and SR, respectively, the SRSD + SR treatment package resultedrifiusgicy
and story quality, with little additional improvement in accuracy. The SRSD + H¥Wapae did
not improve fluency or accuracy but, did improve story quality. All findings were gerestab
participants’ homework creative writing assignments.

Because SR freed participants from having to concentrate on their handwtritiag
have allowed them to concentrate their cognitive resources to produce maaeaand higher
guality writing. SRSD alone may address some of the qualitative writingtddfut the addition
of SR produced better fluency and story length and was most widely preferpadenys and

participants.



CHAPTER I
Literature Review and Rationale

This chapter reviews research examining the development of the diagnitestia for
AS, its current diagnostic criteria, and the core features of those with Asiew of the
existing literature on the academic profile of the typical student witioNows, with a specific
focus on written language deficits and fine-motor weaknesses that oftengsoty writing
difficulties. The remaining portion of the chapter will examine writinggegnmodations that the
literature frequently recommends for students with AS, followed by a discusf the SRSD
intervention research for students with AS as well as those with writfratsisimilar to the
deficits exhibited by students with AS.
History of AS and the Development of Diagnostic Criteria

Dr. Leo Kanner, a child psychiatrist at Johns Hopkins University in BalinMaryland,
coined the term “infantile autism” in 1943 when he worked with a small groupuofgychildren
who exhibited self-stimulatory behavior, showed little interest in samagli and had very
substantial speech/language delays (Attwood, 2006). In 1944, an Austrian gadiattited
Hans Asperger, who was reportedly unaware of Kanner’s recent work, wastttedescribe
what is now known as Asperger’s Syndrome (Ozonoff, Dawson, & McPartland, 2002). Hans
Asperger provided an account of four boys who exhibited similar behavioral oddities, motor
awkwardness, and socially isolated behaviors often associated with “ef@migm,” yet they
were of average intelligence and lacked delays in speech/language dergl@dhouzam et al.,
2004; Klin & Volkmar, 2003). Asperger clarified that, although these children had ltypica
developing speech and language developmental milestones, they tended to dentwistita

in nonverbal communication, which typically involved understanding gestures aald fac
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expressions. He also found that these boys had a tendency to engage in ovellphersided
conversations, demonstrating deficits in pragmatic speech and languéyé<skil& Volkmar,
2003). He eventually described these children as having a personality drssoros “autistic
psychopathology” (Safran, 2001). Over the next 40 years, Leo Kanner’'s work, wbiged on
lower functioning (i.e., more impaired) individuals on the autistic spectrum, daditta field
while Hans Asperger’s description of individuals who were higher functioningasgely
ignored (Attwood, 2006).

In 1981, Dr. Lorna Wing of the United Kingdom re-introduced the disorder now known
as AS to the English speaking world in her clinical study of 35 individuals, rangiggsfram
5 to 35 years, who were afflicted with the disorder (Barnhill, 2001; Wing, 1981). hedearch,
Wing defined several features of AS that included a lack of empathy, thedt¢gridehave one-
sided conversations, a poor ability to develop social relationships, pedantic speech, poor non
verbal communication skills, intense absorption in certain special interast anel clumsy,
stereotyped motor movements (Lee & Park, 2007).

Over the course of the next 13 years, there were a number of clinicianseardhess
who proposed various diagnostic criteria characterizing individuals with AtBough most
proposed similar and overlapping features, there were a number of discregaatciesdate, are
the cause of some debate. Prior to its inclusion in the DSM-IV (APA, 1994), Gidlhdrg
Gillberg (1989), Tantam (1988), and Szatmari, Bremner, and Nagy (1989) all proposeathei
diagnostic criteria associated with AS, which were the most commoaety aitthat time (Lee &
Park, 2007). Both Gillberg and Gillberg (1989) and Tantam (1988) list many of theazomm
core features previously noted by Wing in 1981, including motor clumsiness. Szatalari et

(1989) omitted motor clumsiness as one of the core features of the disordariswvhic



commensurate with the criteria later presented in the DSM-IV (APA, 1994hofs have
debated the inclusion of motor clumsiness as a key clinical feature of Agfusté10 years,
although recent research has attempted to better define “motor clushsindsawkwardness
that some have described anecdotally for years (Rinehart et al., 2006). Thethion, text
revision, of theDiagnostic and Statistical Manual of Mental DisordéxsSM-IV-TR; American
Psychiatric Association, 2000) documents the fact that one often observelonoginess,
even though it is not a core defining feature, in those with AS.

According to theDSM-IV-TR, AS is one of the five diagnoses within the PDD category.
These include: Autistic Disorder, Rett’'s Disorder, Childhood Disintegr&isorder, PDD-
NOS, and AS. Severe and sustained impairment in social interaction and the devetdpment
restricted, repetitive patterns of behavior, interests, and activitiectdrara AS. Qualitative
deficits in social interaction must include two of the following in order to nréetia: marked
impairment in the use of multiple non-verbal gestures/behaviors to estahtisatjention,
failure to develop age appropriate peer relationships, a lack of spontandong seshare
enjoyment with others, and a lack of emotional/social reciprocity (APA,)280€reotyped or
repetitive behaviors must include at least one of the following: a preocoupath a special
interest area, inflexible adherence to routines, stereotypical motor movearghts
preoccupation with object details/parts. According toDBM-IV-TR, to meet AS diagnostic
criteria, an individual must not have had a significant delay in language or gegniti
development, which includes self-help skills, adaptive behavior, and curiosity about the
environment within the first three years of life.

There is a clear distinction between children with Autistic Disordértiaose with AS, as

children with Autistic Disorder must have a clinically significanagen language skills (APA,
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2000). The literature often uses the terms “high functioning autism” and AS intgeaidy
(Ozonoff et al., 2002). Researchers have attempted to determine whether onkecan ma
distinction between these terms, but current study results suggest thantiagy r
indistinguishable (Manjiviona & Prior, 1995; Szatmari, Burtolucci, & Bremner, 1988)0&d
(2006) prefers the use of the term “high functioning autism” as a diagndstidiae to the lack
of training in the diagnosis of AS as well as the possibility that children ecaywe more
intensive services if they have an Autistic Disorder diagnosis, as itwiaearecognition
among educators and practitioners.
An Overview of the Core Features of AS

There are three core features that characterize the defioittsbese with AS: social
skills deficits, pragmatic and non-verbal communication deficits, and paibérestrictive
interests and behaviors. Although DEM-IV-TR(APA, 2000) notes and describes these
features, researchers have focused on providing a more detailed accountlwsespecific
features reveal themselves in students with AS. In addition to these afaeradmore
features, many researchers have explored the relationship of “theory ofdefraits, or
difficulties “reading” the thoughts and feelings of others, with manh@bcial and academic
difficulties experienced by those with AS (Attwood, 2005).

Social characteristicsA child with AS often has a great deal of difficulty initiating and
sustaining social interactions, unless the interaction involves the child’s oeialspeerest area
(Barnhill, 2001). Children with AS often appear socially stiff and awkward, denabinst
difficulties in picking up on others’ non-verbal social cues, such as readiagjéapressions,
gestures, and voice tone in a social context (Myles & Simpson, 2002). Although children with

AS often express an interest in engaging with and relating to others, th®y kiok a social
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script and critical understanding of the unwritten rules that underlie socialibe{iyles &
Simpson, 2002). As children with AS mature, it becomes more readily apparent yHatkhe
these essential social skills and as a result, may become increatigmigtized and rebuffed by
their peers (Attwood, 2006). Educators may inadvertently blame studentsSviak A
intentionally misbehaving since they are typically of average intaltigehave rich
vocabularies, and should, in a sense, “know better” (Safran & Safran, 2001). lity\gdhede
students’ difficulties with understanding the intentions, emotions, and perspeattiothers as
well as their tendency to be socially rigid often interfere with timgractions within the
classroom, with both peers and adults (Safran, 2001).

Communication characteristicdlthough children with AS do not typically have an
overall general delay in language and often exhibit superficially pertgcessive language
skills, there are specific language skills that are typically iredgjAttwood, 2006). Pragmatics,
the use of language in a social context, is typically an area of weaknessiv@uals with AS
(Church et al., 2000). Impairments in this domain include difficulties initiating astdising
conversations, difficulties refraining from making inappropriate comments)tengretations of
literal and implied meanings, pedantic speech, idiosyncratic use of words, anig defirosody
(Attwood, 2006; Barnhill, 2001a). The latter characterizes what researchet® r@é€‘'odd
speech,” which may include abnormalities in inflection, difficulties with voiodutation, and a
general lack of variation in pitch, stress, and rhythm (Attwood, 2006). Defigisegmatics
may substantially interfere with the development of social relationshipth@s may see these
children as verbally intrusive; disinterested in the interests of othersgeaalidg to speak

incessantly about their own special interest areas (Church et al., 2000).
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Children with AS also tend to struggle with facets within the non-verbal comatiamic
domain that are key to appropriate social interaction. These deficits inbitmited use of
gestures, clumsy or awkward body language, limited and/or inapproprialesfqmi@ssions, or a
peculiar, stiff gaze (Barnhill, 2001). Difficulties in non-verbal communacathay interfere with
the child’s ability to understand other people’s intentions and feelings, which canebeegm
confusing for a child attempting to understand the social world around him or her.

Special interest areas and rigiditgtudies report that over 90% of individuals with AS
have special interest areas, otherwise known as obsessions or circumsteastsi (Attwood,
2003). Children with AS will often tend to obtain a large knowledge base in their pdeferre
specific subject areas, beyond what their typically developing peerkmoayabout those
subjects (Myles & Simpson, 2002). Although teachers may sometimes view theis¢ isperest
areas as an impressive academic strength, intense focus on narrowaincltspics often
interferes with successfully engaging with others. For example, ssud&htAS may ask
repetitive questions regarding their special interest area in an obseasiverjthave difficulties
transitioning to other topics, and often appear to “lecture” about these topicsu@gjl2001).

Rigidity, which typically includes insistence on a set order of events, coropudsi
finish what was started, fear or phobia based on a single experience,téfideliating from
routines, and a regimented insistence on rules also characterize AS (Ba@i)l Children
with AS tend to be easily overwhelmed by minimal change and transitions, hlgdegsitive
to environmental stressors, and may engage in ritualistic behaviors (W,lRao1s).

Theory of mind Premack and Woodruff (1978) initially coined the term “theory of
mind,” which refers to the ability to recognize and understand the thoughtsg$edletiefs, and

intentions of others (Attwood, 2005). Also known as “mind reading” or “mentalizing,” theory of
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mind enables an individual to make sense of and predict other people’s behavior (Blaeon-C
2001). Recent research has shown that children and adolescents with AS tend tovgittuggle
many behaviors associated with theory of mind deficits. These difficutltkgde: difficulties
reading the social and emotional messages in another person’s eyes, the tencekeyliteral
interpretations, and the tendency to misperceive the intentions of others, whicksulain
rigid and “self-centered” thought processes (Gately, 2008).

Baron-Cohen suggested that theory of mind deficits contribute to difficulties wi
imaginative thought, which in turn may interfere with one’s abstract commsigimeof narrative
text. Westby (2004) took Baron-Cohen’s work a step further, linking theory of miieitsieo
reading comprehension difficulties in children with AS. These difficuliekide recognizing
and understanding characters’ emotional states, determining chacsderagd difficulties
understanding metaphors, trickery, irony, and sarcasm.

Overview of Academic Problems

There have been very few empirical studies that focus exclusivelyaderac
characteristics of children with AS, even though researchers and eduicabadield widely
report that these children frequently experience academic problems nedlseo&reading
comprehension and writing (Myles & Simpson, 2002; Safran, 2005; Williams, 2001). In
addition, Prior (2003) summarizes the description of children with AS as unhaggyoal,
frequent targets of teasing and bullying, and often experiencing conflitt®eth teachers and
peers. These issues, compounded with their reported academic difficodtilisels to worsen
as students with AS leave the elementary school environment, due to increasashvariat
routines and daily transitions in middle and high school and because older adolesgdrgs ma

far less tolerant of their perceived differences (Attwood, 2006). Thoughssental that we
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continue to focus on addressing the social deficits that marginalize tibs&Syithere is
emerging evidence that educators may be overlooking specific acadeaknesses, thus
causing unrealistic academic expectations to be placed on students withfrag &3afran,
2001). Since students with AS are increasingly educated within genecaltied and integrated
classrooms, there is an urgent need to determine how to help them succeed ameimbest t
potential (Chiang & Lin, 2007a). Given that writing is the primary means byhwgticents
demonstrate their learning in school, it is crucial to address this areaitulpartGraham &
Harris, 2005).

Although there have been numerous studies over the years that have invegt@ate
academic achievement of students on the autistic spectrum, the majornitgtie$ stontained
participants of various PDD diagnostic categories, without distinguishingebetthem. For
example, one of the most recent studies to examine the patterns of readipgnathiidren on
the autistic spectrum, included children with AS in their sample, but did not look at thisir ski
relative to the other children within the sample who were diagnosed with “awdrsiatypical
autism,” which are diagnostic terms that are not synonymous with AS(\atiarke, Wright,

& Williams, 2006). To date, there have been only five studies that have examirzeddeenic
achievement of children specifically diagnosed with AS, two are qualitdtidees (Church et

al., 2000; Fondacaro, 2001) and the remaining three are empirical studies, one foculsing on a
academic areas (Griswold et al., 2002), another specifically focusing ongedis (Myles,
Hilgenfeld, & Barnhill, 2002), and the third specifically describing wgtskills (Myles et al.,
2003). The following section discusses the latter study, which spdgificalised on the writing

deficits of students with AS.
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Church et al. (2000) conducted a longitudinal review of retrospectivatoia records
of 40 children (39 males, 1 female), ranging from preschool to high school, who mak:dte
university medical center child development program between 1986 and 1998. In oeder to b
included in the study, all children had meetD&M-1V (APA, 1994) criteria for AS as well as
had available or obtainable parent, school, and health care provider information, and the
researchers had to have visited each participant on at least two differ@sibas over the
course of the 12-year study. Students’ educational records included parergrdsrand
observations, doctors’ descriptors, observed child behaviors and interactions, aedregamtis
across 12 years for the researchers to use to analyze the data and lookiftercies among
students with AS. At the time of the study, all students were at least ofdmngbl &ige or
beyond, thus, researchers could obtain a robust amount of information about their elementar
school years.

Church et al. (2000) found that by kindergarten, the majority of these children wer
described as “academically ready,” tended to excel in mathematiesalneady reading, and
possessed good computer skills. As the children progressed through elemémialynsast
were able to read at several grade levels above their peers. Hpmgadeng comprehension
eventually became an area of weakness, particularly when readingdeaqgterential reasoning.
Researchers also found that handwriting was an important area of weakrtbesd@tudents, as
many wrote slowly and were overly focused on producing a perfect written prodigcto these
challenges, educators assigned scribes to several of the childrestimdfhéo assist them with
their writing.

Fondacaro (2001) was also interested in identifying the specific acageshiems that

elementary and middle students with AS often exhibit. Fondacaro utilized descgipalitative
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methods and a series of case studies in order to assess how characterisbosefhiance
sample of 12 students (ages 8 — 13 years) with AS may have impacted ttheiniaca
performance. Fondacaro collected data via standardized open-ended intervieteaetiers and
providers as well as researchers’ observations of the students. Fondacaro #eeh utili
interpretational analysis to identify common patterns and themes in allohi@zedemic
functioning. Similar to Church et al.’s (2000) findings, the author found that 50% dtittenss
exhibited difficulties with reading comprehension and with inferential reagoRurthermore,
83% exhibited poor motor skills, with most reporting that they did not like to write.€2cadr
emphasized that if her student dictated a story, he was able to produce ‘igeatese” but
when required to handwrite the story, he produced “the bare minimum to answer tlentjues
(Fondacaro, 2001, p. 20).

According to the findings of these qualitative studies, children with AS ysodially
presented as gifted and exceptionally verbal upon entering elemeritaogy. $dowever, as they
progressed through the elementary grades, academic problems began toSpefeiteally,
students with AS often struggled with reading comprehension requiringrti&measoning as
well as with writing. Specific writing difficulties seemed to mdé poor handwriting and slow
written production. Compounding these issues is the anecdotal evidence that these childr
tended to express disdain for the writing process, considering it to be laboriouatifrgsand
taxing. Although these studies provide important preliminary descriptive iafam they are
not quantitative experimental studies. Therefore, these studies are unablenstdat@ whether
there are pervasive writing difficulties among the entire AS populatiortloené are significant
differences in written language expression between the AS population, ltypedibrming

children, and children with learning disabilities.
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To date, Griswold et al.’s (2002) research is the only comprehensive emphiséd
study to identify the common academic characteristics of 21 school-agéceohilith AS, ages
6 to 16. In this study, Griswold et al. individually administerediezhsler Individual
Achievement Te$WVIAT; Psychological Corp., 1992), tiieest of Problem-Solving-Elementary,
Revised TOPS-R; Zachman, Barrett, Huisingh, Orman, & LoGiudice, 1994), anbetbteof
Problem Solving-Adolesce(fOPS-A; Zachman, Barrett, Huisingh, Orman, & Blagden, 1991).
This study provided empirical evidence for the academic deficits descyl@dusch et al.
(2000) and Fondacaro (2001), particularly in the areas of inferential reasoningitamgl w

On the WIAT, the mean participants’ overall total composite scorevitlin the average
range M = 97.06,SD = 18.81), although participants’ scores showed a great deal of variability.
There were no significant differences among specific composite geagesReading, Math,
Language, and Writing), each of which also fell within the average rangevith large ranges
among participants. However, when the authors compared specific subtests stggydsted a
significant difference between these students’ higher Basic Readih@ral Expression scores
and their lower scores in Numerical Operations and Listening Comprehgakhough all were
within the average range. The authors removed Written Expre$8ier9(0.36,SD= 18.90)
from the subtest comparisons, as one student refused to take that particulansdidtast
students did not complete the subtest due to fatigue, time constraints, and an inability t
reschedule further testing. Griswold and colleagues (2002) indicated tlcantiderable range
of achievement scores among the participants in the study might suggest thetubtiesnduct
specific item-analyses of academic skills for each individual studernhdfomore, they stated
that results of norm-referenced achievement tests, such as the WIAbemasgleading, as they

may not accurately reflect the specific academic struggles thatechiddth AS seem to be
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exhibiting when compared to their peers. The authors suggest that an item anakifis stich
as might be found using criterion-referenced curriculum based measuned| as direct
observation of students while engaged in academic tasks, would provide a maaitegucture
of how the student problem solves and uses his/her reasoning skills.

Griswold et al. (2002) examined the TOPS-R and TOPS-A partially to adtiees
aforementioned limitations of the WIAT and to provide a more comprehenslgaéen of
students’ strengths and weaknesses related to language-based lurkaad t Specifically, the
TOPS-R and TOPS-A examine how a student uses language to make inferences, draws
conclusions based on abstract/vague concepts and perspective taking abilityhdle a
combined students’ performance on the TOPS-R/TOPS-A meadiré&3(52,SD= 17.52) and
found that they were significantly lower than the domain score of the LanQuexyposite of the
WIAT (M =101.48,SD=18.35). It is not surprising that students performed more poorly on the
TOPS-R/TOPS-A tests as these tests provide a more in-depth examindioon weéll students
make inferences about abstract material, think critically about theiahaéed understand the
intentions/motives of others and present it in written form. Thus, deficits in rogther
reasoning skills, which the literature notes throughout (Gately, 2008; @édigwal., 2002;
Myles & Simpson, 2001; Myles & Simpson, 2002; Safran et al., 2003), paired with handwriting
fatigue interfered with participants’ ability to produce higher qagliely written work.

Myles et al. (2002) were also interested in exploring the reading comgrehe
difficulties of children with AS. Myles and her colleagues conducted a studyadémic
performance by analyzing the reading skills of 16 children with AS,&g®e46 years, using the
Classroom Reading Inventofiye., Silvaroli, 1993), an informal inventory designed to assess

various components of reading. Researchers compared differences betwegrapex'ti



19
responses to factual/literal questions and inferential questions and found that stodentky
answered a significantly higher percentage of factual/literal quegivbrs50.33,SD= 23.69)
than questions requiring inferential reasonikig«38.71,SD= 21.98). Thus, commensurate
with other research findings (Church et al., 2000; Griswold et al., 2002), children S/ti#nded
to have difficulty handling material requiring inferential reasoning.

Taken together, these four studies suggest that students with AS exhlbigdswith
inferential reading comprehension, writing production, and writing expressiofhnildsea
progress through elementary school, school curricula increasingly requirécthuse inferential
reasoning skills, language-based critical thinking skills, and produce laent &nd complex
written work, yet these are academic areas in which children with ASteegave the most
difficulty. In three (Church et al., 2000; Fondacaro, 2001; Griswold et al., 2002) of the four
studies reviewed above, the authors reported writing difficulties. Sadlifithese studies found
that students with AS struggled with the fine-motor demands of handwriting, whitergy,
and production of more complex written material that required the use ofitd¢reasoning.
Additionally, many students with AS expressed an overall dislike for thiggprocess, often
complaining of fatigue and frustration, and one student even refused to take a whtexj sf a
norm-referenced assessment (Fondacaro, 2001; Griswold et al., 2002).

Written Language Deficits for Children with AS

Writing challenges can take several forms, two of which pertain direcijudents with
AS: handwriting deficits and difficulties with written expression (&%ykt al., 2003).
Handwriting problems generally refer to the physical task of wriilhgreas written expression

problems include difficulties with writing fluency, written language ptewity, and the overall
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quality of the written product. The proceeding subsections describe detalsipgrto each
type of writing deficit.

Handwriting.Myles and colleagues noted that researchers have only begun to explore the
specific fine-motor deficits associated with AS and their implications;twisilong overdue
given the recognition of this common problem (Ghaziuddin et al., 1994; Gross, 1994; Lopata et
al., 2007, Lee & Park, 2007; Reinhart et al., 2006; Winters-Messiers et al., 2007;sWinter
Messiers, 2007). Preliminary analyses seem to suggest that fine-mdtdeSg&ils include poor
penmanship skills, difficulties mastering pencil grip, and poor motor planning skills
(Ghaziuddin, 1994; Lopata et al, 2007; Rinehart et al., 2006).

Myles and her colleagues compared the handwriting skills of 16 typicallyopéawg
students with 16 students with AS, ranging from ages from 8 to 16 years. Accortheg t
results of theevaluation Tool of Children’s Handwritine TCH; Amundson, 1995), typically
developing students produced a significantly higher percentage of legible éttewords, as
well as significantly better letter alignment, letter formatiore sand spacing between letters.
Results suggested that students with AS had more difficulty with penmanship thaypicalty
developing peers. Previous anecdotal reports (Church et al., 2002; Fondacaro, 2001) that
described handwriting challenges for this population support these findings. The audfges s
that these results provide additional evidence that the physical act of wraingemmore taxing
for students with AS, possibly contributing to their reported disdain for thmgvptocess, thus
warranting the use of accommodations such as a WP.

More recently, Fuentes, Mostofsky, and Bastian (2009) found that when compared with
their typically developing peers, students with an Autism Spectrum Dis@vdarh included

students with AS) aged 8 to 13 years, had lower overall quality of handwriting, ssretehy
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the Minnesota Handwriting Assessment (Reisman, 1999). Although they were pbléotrm
similarly to their typically developing peers with respect to tettggnment, spacing, and size,
they demonstrated worse letter formation.

Written expressiarPreliminary evidence suggests that children with AS tend to struggle
with written expression, citing specific weaknesses in writing fluendywaitten language
complexity (Church et al., 2000; Fondacaro, 2001; Ghaziuddin et al., 1994; Gross, 1994; Lopata,
Volker, Hamm, & Sowinski, 2007; Myles et al., 2003; Reinhart et al., 2006; Winteridfiees
al., 2007). Fein and Dunn (2007) suggest that children with AS tend to write singsistiys
and stories that lack a cohesive structure. Consequently, Fein and Dunn suggedgtrigat
products present more like a list of memorized facts than a hierarchiggdlyired paper. The
authors indicate that this may reflect the tendency of students with pl&de emphasis on
details, without integrating them into larger concepts. Although others havetihesedypes of
problems in the literature (Fondacaro, 2001; Griswold et al., 2002), little retiadgeical
evidence has examined these specific writing deficits of children with AS.

In addition to examining handwriting differences, Myles and colleaguapa@d the
written expression skills of typically developing students with thosie A%, using thd est of
Written LanguagéTOWL-3; Hammil & Larsen, 1996) as well as an informal analysis of the
TOWL-3 written language samples. Both groups obtained similar scoresTaD\&IL-3
subtests, revealing no significant differences. The Griswold et al. (2002)rsitedl/similar
findings using standardized measures. However, when Myles and colleagues cbaducte
informal analysis of the TOWL-3 written language samples to measuensercomplexity,

differences between the groups began to emerge.
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Typically developing students produced almost twice as many morphbhwe$%6.06,
SD=55.20), than their peers with ABl & 87.25,SD = 54.04), resulting in a significant
difference between the two group&0) = -3.56;p < .05). A morpheme is the smallest
meaningful unit in the grammar of a language. For example, the word “dogs” has two
morphemes, “dog,” which can stand alone as a noun and “-s,” which is a plural maker on nouns.
Similarly, typically developing students generated significantly nrom@ts (e.g., a minimal unit
constituting a complete sentence, consisting of one independent clause and adgriepe
clauses connected to it which is used as a measure of the structural conoplesittencedyl =
14.50,SD = 5.38) than their peers with ABI= 9.31,SD= 5.50). An example of one t-unit
would be “They left early yesterday” and two t-units would be “They lefygasterday, but
they decided to stay longer today” as there are two independent clauses gfetimgy io one
sentence. Typically developing peers also produced more total words wWwittel80.25,SD =
49.39) than those with ASA=77.69 SD= 47.07) and had a significantly higher percentage of
compound sentencell (= 17.69,SD= 18.71) than those with ASA(= 6.19 SD= 10.17). Taken
together, these findings suggest that students with AS produced less complex t&mavsitien
products than their typically developing peers. There were no significant ddésrdetween the
two groups regarding the total number of sentences or on measures tapping coamventing
rules (e.g., grammar, spelling, punctuation).
Suggested Writing Accommodations for Students with AS

Because children with AS often experience writing problems that resuit fine-motor
difficulties paired with difficulties with writing fluency, sentencaneplexity, and organization,
research examining appropriate accommodations to reduce fine-motor demasgdsafic

writing interventions to facilitate more cohesive and complex written produnecessary.
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An accommodation differs from an intervention in that its purpose is not to remediate
skill deficits. Accommodations are methods that modify an academimtas#ier to ameliorate
the deficits of those with special needs, who may be at a disadvantage duedisabdities.
Accommodations are typically grouped into four categories: presentatiting seining, and
response (Cahalan-Laitusis, 2004). Presentation refers to how educatens fhreesnaterial
(e.g., Braille), setting refers to changes in the test taker’s surrour{diggsseparate location for
testing), timing refers to altering the amount of time for testing, (@ogible time for testing),
and response refers to providing alternative options for responding to acadé&s{egs use of
a WP).

Accommodation research has become exceedingly critical given th&3fie 1
reauthorization of the Individuals with Disabilities Act (IDEA) that regsithat all states to
include students with disabilities in their testing practices, with appte@@ommodations
(Thurlow et al., 2000). This is an outgrowth of the push for inclusion for students with various
disabilities (Thurlow et al.). Unfortunately, it is difficult to determine whaccommodations are
appropriate for specific populations or types of problems when there is actarkraodation
studies that are specific to high-stakes writing assessments d@dlaalusis, 2004).

Word processingGiven the limited empirical support for the use of specific writing
interventions that educators frequently recommend for students with AS, itagrpasing that
educators commonly implement academic accommodations in the classroawitteathe
frustration often associated with the writing process (Myles et al., 20GBpujh assistive
technology (AT), such as the use of a WP to complete written assignmentspfslomenost
widely recommended accommodations for students with AS (Myles et al.§, yeh& be

empirically validated for use with this population.
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In 1988, Congress passed the Technology-Related Assistance for Individhals w
Disabilities Act, which served to increase funding and access to AT and to ertieskiél$ and
competencies of individuals who may benefit from various AT devices (Bryanay, $698).

This legislation was reauthorized in 1994, mandating that research projects furidectage
identify and eliminate systemic barriers that interfere with thelyimequisition of AT devices
for individuals with disabilities. Some have speculated that AT may enaldlends to complete
tasks independently and in a more efficient manner (Forgrave, 2002). ReseandhgnAal

that is designated for writing has focused exclusively on those typpeilgrming students with
writing problems and/or those diagnosed with learning disabilities.

In their review of common accommodation usage in the United States, Thurlow, L.azarus
Thompson, and Morse (2005) note that 39 states allow the use of a WP as a writing
accommodation. Thus, its use requires validation for specific populations of thbse wit
disabilities (Cahalan-Laitusis, 2004). Although the use of a scribe has eigipgart for use
with students with learning disabilities (Koretz, 1997; Koretz & Hamilton, 1999, 2000), the use
of AT allows the student to be independent and self-sufficient. Various authorsugmested
that a WP may be particularly useful for students with AS in order to accortertbda
handwriting difficulties (Bryant & Seay, 1998; Church et al., 2000; Fein & Dunn, 2007; Gross,
1994; Manjiviona, 2003; Myles et al., 2003; Myles & Simpson, 2001; Safran et al., 2003). For
the student with AS, the use of a WP can support writing in a variety of ways. ieMdves the
physical burdens involved in actual print production as well as with revising antyeahe’s
work (Bangert-Drowns, 1993). Secondly, the spell check feature can further supalititige
process and provide assistance to those students whose preoccupation with spelling

imperfections may negatively impact their ability to express themstiesgly on paper
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(Church et al., 2000; MacArthur, Graham, Schwartz, & Schafer, 1995). In order for stiwdents
be able to take full advantage of this accommodation, they require practitarioedsonable
typing speed, instruction in how to operate the WP, and access to computers on a ragular bas
(MacArthur et al., 1995). Although there is no consensus as to what constitutes an a@ppropria
training time period or reasonable typing speed, the authors suggested wsiiletya0¥ typing
programs such as The Milliken Writing Workshop software (1985) to train studentsoimée
more proficient with typing.

Several studies have examined the impact of word processing on writingrzeréer
with typically performing students, students diagnosed with a learning digaddiwell as with
students with dysgraphia. Bangert-Drowns (1993) found evidence supporting tifevesd
processing as an effective testing accommodation via a meta-aradl$@ studies published
between the years 1983 to 1990. Participants in all studies were typically deveslopieigts
with writing difficulties ranging from elementary to college levelsidiings from the study
suggested that students: (a) make more revisions when using a WP, (b) tetel lmngeir texts,
and (c) produce higher quality writing. Of the 20 studies that obtained tiofisisures of the
quality of student writing, the average effect size was .27, which although diddfivor of use
of the WP. Of the five studies that reported document length, the use of aMfieasitly
increased the number of words written with a medium effect size of .52. Therevedfect for
writing conventions, such as punctuation and correct grammar usage, orddeativards
writing, although there was a strong linear relationship between atttwaeds writing and
writing quality.

Hetzroni and Schrieber (2004) provided further support for the use of a WP as a

successful accommodation for three middle school students with dysgraphgalésngle
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subject ABAB design, Hetzroni and Schreiber examined percentage of spetbng
percentage of errors in the oral reading of final written products, andngctuse and
organization. The students made fewer spelling mistakes, created betterentgaitien work,
used more organization and structure, and made fewer errors when reading theiittenwn w
work aloud.

Similarly, Lie, O’Hare, and Denwood (1998) found that not only did using a WP produce
favorable outcomes, but that teachers and students rated its use asdugplgtde. In their
interviews with 51 Scottish students (mean age = 11 years, 8 months) withphyagand their
respective teachers about keyboard usage in the classroom, 80% of the teactiedsthepho
their students with dysgraphia benefited from using a keyboard and 70% believied that
increased students’ motivation to write. Furthermore, 87% of the students sureyddd
liking the use of a keyboard and felt “empowered” by their written resulesl\N25% indicated
that they no longer experienced writer's cramp and were less likely tonfegbressures to
complete their assignments.

In contrast to the aforementioned studies, Hollenbeck, Tindal, Harniss, and Almond
(1999) found no significant differences between the use of a WP and handwritingyon essa
quality produced by seventh grade students with disabilities on an Oregon’sdstasit
Hollenbeck and colleagues also compared student performance in the followinghdfibos:
(a) use of WP for all three days, (b) use of a WP on the last day only, or (c) ufeaf the last
day only with access to the spell check feature. Researchers found thatlémessproduced
significantly higher quality essays when researchers gave thens &aoc@8VP with spell check
only on the final day of the exam when compared to students using a WP for all tieree day

Teachers accounted for these findings by suggesting the latter group hextdiiow they
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instructed students in the classroom, initially writing and revising by bhad then producing a
final draft on a WP.

MacArthur and Graham (1987) found similar results in their study that compared
language complexity (number of words, average t-unit length, vocabulary tivpreportion
of mature words, and proportion of grammatical errors to total words written), mealherrors,
quality and story structure, time and rate measures, and the types of revigiensyma4 fifth
and sixth grade students with learning disabilities. Students produced written aiinkea
different modes: handwritten, using a scribe, and using a WP. Researchers fowrethat
students used a scribe, stories were significantly longer, of higher qualitygraathed fewer
grammatical errors than stories written by hand or with the aid of a WRe \WMasrno difference
between handwritten and word processed stories on any of the measures, witlephiere of
rate of production, favoring handwriting. MacArthur and Graham suggested that their
participants were not proficient typers, thus, providing keyboarding support andgraety
have improved outcome. Results suggest that the use of a WP in and of itself may not have a
major impact on the written language skills of those with learning disabjlaithough,
commensurate with Lie et al.’s findings, 9 of the 11 students reported that Wingvas
“helpful” as it was physically less demanding, neater, and “fun.”

Taken together, research supporting the use of a WP to accommodateirigrdeficits
yields mixed results (Bangert-Drowns, 1993; Cahalan-Laitusis, 2004; He& fctreiber,
2004; Hollenbeck et al., 1999; Lie et al., 1998; MacArthur & Graham, 1987). Readers should
note that some studies just examined the general writing benefits of WiRda typically
developing children with writing problems (Bangert-Drowns, 1993) as opposed to &s ase

accommodation for students diagnosed with dysgraphia. Many studies found that tha use of
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WP improved writing fluency, increased the length of written product, provided oppa@suaiti
edit and organize written work, and was described as helpful for the wribnggs. However,
other studies found no differences in essay quality between handwriting arsgtoka WP
(Hollenbeck et al; MacArthur & Graham). Although it appears that therberefits to using a
WP, it remains unclear as to whether this type of accommodation canyaaticass all of the
writing difficulties experienced by those with differing levels ofting deficits. Notable was the
study by MacArthur and Graham whose findings suggest that perhaps WP isapriatgr
accommodation to address the physical demands of writing but does not improve written
expression.

SR technologyAlthough not specifically recommended for students with AS, speech
recognition (SR) technology has garnered some empirical support as avefigting
accommodation for students with writing deficits and learning disabilitiefvthur &

Cavalier, 2004). The SR research has typically focused on students (with and widasotrey
disability classification), who have difficulties with the conventions ofimgi{e.g., spelling,
grammar), noteworthy problems with handwriting, and difficulties with writingrfcy and
organization. Although students with AS do not typically require the assistance with the
conventions of writing, they do require assistance with handwriting and the motatoeali
aspects of writing (Griswold et al., 2002; Myles et al., 2003). SR technology enalyiésr dov
speak into a microphone attached to a computer, which then transforms oral language
written product. There are a variety of SR systems, but all share commondeatugR
systems require that the writer “train” the software for a few hourgder @o allow the computer
to accurately recognize the full range of the writer's speech pattengeudr, as SR technology

has improved with time, training time has decreased substantially (Dazl 4 %99). All SR
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technology has error-correction features, which allow speakers to edit agct tloeir text after
production (De La Paz). MacArthur & Cavalier (2004) report the accuedeyfor current SR
software to be between 90% and 98% for adult speakers. Despite improvementshMaadd
Cavalier warn that users must still articulate clearly, dictate pahoh and formatting, and try
to avoid extraneous vocalizations.

SR is similar to WP in that it addresses difficulties with the glyslemands of writing
(Fondacaro, 2001; Ghaziuddin et al., 1994; Gross, 1994; Lopata, Volker, Hamm, & Sowinski,
2007; Reinhart et al., 2006; Winter-Messiers et al., 2007). Also, both accommodations provide
the students a visible representation of the developing text, providing opportunitigsito bet
organize their writing as they compose, which researchers alsoritggciee as a weakness for
those with AS (Church et al., 2000; Myles et al., 2003). However, since SR does not require a
grapho-motor component and assumes speech articulation processes to be loigiatizadt in
most people, SR eliminates the probability of transcription errors that roaywith
handwriting or using a WP (Quinlan, 2004). De La Paz (1999) noted that by composing orally,
students can better focus on planning and generating meaningful content, rather tlgatohavin
place additional attention and cognitive resources to the mechanical desh&adslwriting or
typing. Furthermore, she suggested that the burden of handwriting or typinghmgjkts may
interfere with higher-order skills (e.g., planning, organization, and corgeetagtion), which are
often found to be challenging for students with AS (Church et al., 2000; Myles22G3).

Since the development of the more advanced SR systems, two studies havehislized t
more updated and efficient technology to explore the potential benefits of itsaisgiasg
accommodation for students with writing difficulties (MacArthur & Caval#€04; Quinlan,

2004). In their study, MacArthur and Cavalier explored the effectiveness @cSRotogy with
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31 high school students with and without learning disabilities. Using a repeatedresedesign,
all students wrote essays in the following three conditions: handwrittenjahdiatn adult
scribe, and the use of SR technology (i.e., Dragon Naturally Speaking, Version 4, 1998).
Students’ mean accuracy level when using SR was 87%, which led researdoerdude that
SR technology was a feasible writing accommodation to use with the adolescentipoptiie
use of a scribe resulted in the highest quality essays, followed by thos® wsihg SR. Both
AT conditions were significantly better than the handwriting condition in terrgsality
ratings. There were no significant differences in vocabulary diversigngth of written product
across conditions.

Quinlan (2004) also investigated the use of a more recent version of Dragon Maturall
Speaking (2002) SR technology and its potential impact on writing fluency for chddes 11
to 14 years. Participants included 21 “less fluent” writers and 20 “fluent&nsriwho produced
narratives using both handwriting and SR technology. The researchersswargaaksted in
whether the addition of an advanced planning component based on the SRSD writing
intervention (Graham & Harris, 1989) would produce even more favorable outcomes when
combined with SR. Without advanced planning, less fluent writers produced sigtiifitewer
words and more errors in the handwriting condition when compared to SR. Howevewndtere
no significant differences in the quality ratings for either condition. Wheaathors introduced
the graphic organizer component, less fluent writers produced significartilyr lgjgality writing
in both conditions, and overall the combination of SR and advanced planning yielded the best
outcomes.

Based on the results of the two preliminary studies, the use of SR yieldsipgbm

findings. SR appears to increase story length, reduce errors, and ggmedlige higher quality
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writing for those with writing difficulties (MacArthur & Cavalier, 200@uinlan, 2004).
Interestingly, the effects of SR were improved when researchersdrstudents to plan their
writing first using the SRSD graphic organizer. This suggests that comglarnwriting
accommodation with an intervention may produce the best results for children who striiggle
writing fluency. Writing accommodations can only partially addresé$itleemotor problems and
handwriting deficits often experienced by those with AS. Their difficultigararzing their
thoughts and writing a fluent and more complex written product require an interventioniand the
frequently reported disdain for the writing process needs to be addressed thropghtithdar
intervention.
Writing Interventions

Although AT accommodations can effectively ameliorate writing problassociated
with handwriting, less evidence has found these tools useful for addressieg exipression
challenges (Berninger et al., 2008; Hollenbeck et al., 1999; MacArthur Ba@ral987). This
was particularly notable when Quinlan (2004) found that use of a specific wnitargention
enhanced the use of SR technology. Furthermore, in her research with childremehity eend
writing disabilities, Berninger and colleagues (2008) indicated that accomornslate often
necessary, but seldom sufficient, to handle the escalating writing demaret$ gestudents as
they progress through their middle and high school years. She too stated tkaynetpairing
accommodations with specific writing instruction to produce the best ultonédemes.

Possible recommendations to facilitate writing improvements in children V@taré
consistent with those offered to any student with writing challengesa(Setfial., 2003). That
being said, there is a paucity of research on effective writing inteowsnfrortunately, the

extant research supports one multi-faceted writing strategy, Sgiftd®Red Strategy
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Development (SRSD), which Graham, Harris, MacArthur, and Schwartz (1991ppledeThe
goals of SRSD are to: (a) assist students with planning, production, revision, anglefdheir
written work; (b) help students further develop the capability to monitor andgedmair
writing; and (c) aid students in developing positive attitudes towards the worticgss
(Graham & Harris, 2005). Graham et al. designed the intervention to promote students
independent use of specific strategies and facilitate self-regulaiibsedf-monitoring of the use
of these strategies (Graham & Harris). SRSD accomplishes theségoadehing the elements
of good story writing, modeling and scaffolding self-instruction techniques, assvitle use a
graphic organizer.

Because the SRSD intervention is a treatment package, it is able tontargesf the
writing deficits of students with AS (Asaro & Saddler, 2009). Researchdmasstently
demonstrated that the SRSD intervention can improve the quality of writingngafhitency,
writing self-efficacy, and motivational dispositions, all of which repmesills that are
impacted in students with AS (Graham & Harris, 2003; Graham & Harris, 2008s,Haraham,
& Mason, 2003). Specifically, SRSD may be well suited to address the theory of muitsdefi
exhibited by those with AS, as the graphic organizer contains questions to helpssjedenate
characters’ potential thoughts and feelings, which may not come naturally fenmthbsAS.
SRSD instruction teaches students to elaborate on their initial writingesamgblfocus on
determining each character’s goals (e.g., “What does the main cha@caewant to do?”),
another area of weakness associated with theory of mind deficits.

The following steps comprise the SRSD intervention (Harris et al., 2003):
1. Teacher and student work together to develop background knowledge and pre-skills, such

as vocabulary (e.g., setting, character) needed for strategy use. Tl &dsalbegins to
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help the student develop personal positive self-statements to help motivate and guide
him/her through the writing process.

2. Teachers teach and discuss specific strategies. This includes thehes®OW
pneumonic (e.g., Plan what to say, Organize what to say, Write and say more) and the
WWW graphic organizer (e.g., a list of 7 questions such as “Who is the main chiaracte
and “When does the story take place”) detailing the various components of a good story
3. The teacher then models the strategies and use of self-statemarggiueifvriting
process.
4. The student memorizes the strategies and the teacher continues to stadieht's
strategy usage.
5. The student transitions to independent performance.
Graham and Harris (2003) conducted a meta-analysis of SRSD studies:. tavieev of
26 studies published from 1985 to 2002, Graham and Harris found large average effect sizes
ranging from 1.47 for quality, 1.78 for story elements, and 2.00 for length and stonyara
scores, suggesting that SRSD has a strong and positive effect on théaspects of students’
writing. The authors also found medium to large average effect sizes ammng weriting
parameters after studies removed SRSD, thereby suggesting the araetehthe impact of the
intervention on writing. The authors noted that average writing qualityteffesre larger for
younger students (grades 2 - 6), when compared to students in grades 7 and 8, flettthare
composition length were stronger for the older group.
There have been a number of studies published since Graham and Harris conducted their
meta-analysis in 2003. Saddler, Moran, Graham, and Harris (2004) also studiedctsenéffe

SRSD instruction with six second graders with writing difficulties. Saddlal. found that the
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SRSD intervention increased the length of stories, improved their quality, aitéaas written
products that contained a greater number of key story elements. The SR&éntrdar
explicitly teaches the latter variable and it refers to the seven comsmoergk that a good story
should include (Graham & Harris, 2003). Saddler (2006) replicated the study with agrotner
of second graders with learning disabilities who had substantially lowgingeand writing
skills, as measured by the Woodcock-Johnson Tests of Achievement-111 (WJebgda'ck,
McGrew, & Mather, 2001). As seen in the initial study, with the SRSD inteorergtudents
wrote higher quality stories and subsequently increased the number of key staytsland
total words written. Saddler found mixed maintenance results, as studentdlgemardained
their gains in the number of story elements, but the number of words per story defoealie
but one student. Half of the participants maintained quality gains.

Some researchers have studied the effectiveness of the SRSD interventidadeititss
with ADHD and accompanying writing difficulties. Reid and Lienemann (20086) asweultiple
baseline design across participants to determine the effect that tBeii@BSention had on
three third and fourth grade students’ writing quality, completeness, and.l@hgtauthors also
had their participants consistently graph and self-monitor their performaigcenumber of
words written). Findings reveal that the SRSD intervention had an immediate and pszhounc
effect on the quality of writing, the number of words written, and the number of stosy part
gleaned from the WWW graphic organizer that they included in their storiesa Pa2_(2001)
found similar results in her multiple-probe design across three middle schoaitstwite
ADHD, in which students made better plans before writing, and the quality, lengthrusctdrst
of their written products improved after SRSD instruction. Students maintasdthsrat a

month following the study.
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Lienemann, Graham, Leader-Janssen, and Reid (2006) and Lane et al., (2008¥produce
similar findings, but with different populations. Lienemann and colleagues &l
effectiveness of the SRSD writing intervention for six second grade $suddm were at-risk
for writing failure. Using a multiple baseline design across participgngguthors were also
interested in writing quality, completeness and length. Researchers fatitide SRSD
intervention increased the number of total words written, the number of stognéseimcluded
in their stories, and, with the exception of one student, were considered qualitagittety
These findings were generally maintained over time. Lane and coltefguel the same results
for six second grade students with behavioral and writing difficulties, alth@sgarchers
paired the SRSD intervention with a positive reinforcement system in which a staiédt
earn tickets for successful completion of writing lessons. Results rdJaateng improvements
in story completeness, number of words written, and in the quality of written product.

To date, there have been two published studies and one dissertation that examined the
effectiveness of the SRSD intervention on improving the writing skills of studetit$\®i
Delano (2007) combined the SRSD intervention with video self-modeling for three aht¢esc
with AS, measuring its potential impact on the number of words written and number of
functional essay elements. Delano videotaped the participants during SRi81 taad asked
them to chart their own progress. She edited verbal prompts out of the videotapesrand lat
played them for the participants prior to each intervention session. In a mbhggline design
across responses (e.g., total words written and functional story elemeras) [eind that the
SRSD package substantially increased the number of words written for aippatscand two
of the three participants wrote for longer periods of time. In addition, eadbrstdemonstrated

gains in the number of functional essay elements. Although this study demonk&gtetential
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usefulness of the SRSD intervention for students with AS, its inclusion of the vifleo sel
modeling and goal setting components make it difficult to determine whetls $8uld be as
effective on its own as it is when combined with these other interventions.

Asaro and Saddler (2009) also found positive results in their study examining the
effectiveness of the SRSD intervention on the overall quality and number of siomes for a
10-year old male with AS. The participant wrote higher quality stories withaease in total
number of story parts, the latter being consistent with Delano’s outcome. A&2069)
dissertation focused on three young students, one of whom had a diagnosis of AS and the other
two had diagnoses of autism. They made similar improvements in overall qudlityenber of
story elements but also increased the total number of words written aftegh@&nghe SRSD
lessons.

SRSD has proven to be an effective intervention for students who struggle with the
writing process, regardless of the type of disability. Preliminaide@ce suggests that this
strategy is also effective to address the multi-faceted written ssipreproblems observed in
students with AS. For example, the aforementioned research demonstrated 8RED
intervention improves the quality and complexity of children’s writing, thetheafithe written
product, and the number of essential story elements that comprise a cohesirusttoeymore,
SRSD may enhance AT accommodations that address the physically denretdiegof
writing by also improving the process and planning of writing for studentsAft This notion
is consistent with suggestions by researchers (e.g., MacArthur, 200 dzer 2008) who have
recommended that AT be paired with specific writing instruction to improve thiyqofl

writing as well as the mechanics. MacArthur and Hollenbeck et al. (1999udertiat a
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computer accommodation alone will not likely address the more complex wriungsishat
students with writing disabilities frequently face in the classroom setting
Summary and Rationale for Research

A review of the literature reveals that children with AS tend to strugglewviting.
Specifically, they tend to produce less complex written work than their typiesveloping
peers, evidence handwriting deficits, have difficulties with orgawzatnd fluency, and
frequently express frustration/disdain for the writing process (Church 20aD; Myles et al.,
2003). It appears that these writing challenges may fall into two casdgbat one can describe
as fine-motor difficulties and written expression problems (Ghaziuddin et al., 188, &994;
Lopata et al., 2007; Lee & Park, 2007; Reinhart et al., 2006; Winters-Messiers et al., 2007,
Winters-Messiers, 2007). Given this, it may be that educators need differenbfygieategies to
address these multifaceted problems. Although word processing may allbgiateysically
demanding nature of writing, it likely does not address the skills needed to confes#,a
cohesive, and complex written product. SR provides an interesting option to this pashtem
appears not only to eliminate the physical demands of writing but it may also esbharegarts
of written expression such as fluency and story quality. That being said, thenation of the
SR accommodation with an intervention that specifically targets wrixigregsion challenges,
such as the SRSD, may produce the most successful outcomes for these studémtsuiylac
2000; Quinlan, 2004).

Hypotheses

| designed this dissertation to answer three questions. First, | wastatem

determining which of two frequently used, albeit not empirically demonstratéohgwr

accommodations (e.g., WP or SR accommodation) would be more successhgroring the
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written language fluency and production for students with AS. Total wordemv(iWW),
number of words in a complete sentence (WCS), percentage of correct womcssq@eCWS),
and number of story parts assessed written language performance. Ta\@&hisral measure of
writing fluency and production and WCS, which is only moderately correlated withh TW
(r(527)= .36,p < .01), taps a more specific component of writing fluency that focuses on
complete/correct sentences (Gansle, 2006). Thus, | believed that WCS wowjddaeraeasure
to assess potential improvements in t-unit production (Myles et al., 2003). Tindadrded P
(1989) have demonstrated that the %CWS measure is highly correlated wligr$2aolistic
ratings of writing, thus it served as a measure of overall story quatigyniimber of story parts
assessed story cohesiveness and completeness (Delano, 2007; Lienema?d0ét; &eid &
Lienemann, 2006).

Secondly, this study examined whether the introduction of a specific writimgenten
(SRSD) would have an additive effect on the improvements in written language pederma
particularly with overall quality and story completeness. Finally, toidysexamined whether
writing improvements generalized to participants’ creative writingdwank assignments,
which | collected and measured throughout the study.

Based on the literature review, this dissertation investigated the fofjaesearch
hypotheses:

HO1: Participants with AS will increase TWW and WCS when provided @ISR

writing accommodation when compared with handwritten work and work that they

produce using a WP, given that there are no fine-motor demands in its implsonenta

HO2: Participants with AS will demonstrate significant increas@NW, WCS,

%CWS, and number of story parts beyond those produced by each of the
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accommodations alone when the SRSD writing intervention is subsequently paired wi
the SR writing accommodation, demonstrating improved overall quality of titenwrit
product.

HO3: The written language improvements, as measured by the four depentegt wr
variables, will be generalized to creative writing assignmentseatetl over the course of

the study.
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CHAPTER 1l
Method

This chapter provides a description of the participants, recruitment proseseiteng,
materials/measures, interventions, and procedures.
Participants

Four students with AS, selected from grades 4 - 6, participated in this ksadiycted
these grade level parameters since previous SRSD research had useddkedsedisavith the
specific SRSD graphic organizers and methods proposed in this dissertatioani@dlarris,
2003). In single-subject research, it is customary to include between 3 and 8 pasticiza
single study (Horner et al., 2005). | selected the participants based otdwanfpcriteria: (a)
formal diagnosis of AS, provided by a licensed psychologist, pediatric neurplogist
developmental pediatrician, or psychiatrist; (b) school record of consistent undeeacent in
the area of writing, based on parent report; and (c) basic skill and knowledge ia Wgg
which was determined by a preliminary typing test assessinguithensts typing proficiency;
and (d) parental consent and student assent. The first four participants whodyfoalife study
and provided consent and assent were chosen to participate.

| contacted a psychologist from a large urban city who currently rterssahool social
skills groups for children and adolescents with AS in order to recruit potenti@liants from
her groups. In addition, | contacted school psychologists from the same uytmpuditic
school system via letter to assist with recruitment (see Appendix #ghdfol psychologists had
a student in their school that they believe met the requirements of the studsgrihbpme a
parent recruitment letter (see Appendix B) and a parent consent fordypseedix C). The

recruitment letter asked parents to contact me for additional infiomi&they were interested
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in having their child participate in the study. The letter included self-askhtestamped
envelopes along with the consent form and parent recruitment letter.

When a parent contacted me and expressed interest in having his or her cbifzhfeart
in the study, | set up a convenient time and place to meet with the parent and dii&d. At
meeting, | obtained official consent from the parent(s) and sought fosseitarom the child
(see Appendix D).

| selected the four males who met the aforementioned criteria to pateicn this study.
Abe and Cal were in thé"grade, Bob was in"bgrade, and Dan was if'6All participants
resided in middle class neighborhoods and received special education déreiegh the
Committee on Special Education in the same large urban school system. Abe, Bob, agmict Cal w
all of African American decent and were in Collaborative Team Teaclasges that are co-
taught by a special education teacher and a general education teaekerthfee participants
also received occupational and speech therapy. Abe was also assigned a one-on-one
paraprofessional and had weekly group counseling sessions. Dan, who was oG alemsnt,
was a student in a specialized program, which caters to students with AS. Thesmpiogimilar
to the Collaborative Team Teaching program because students with AS grat@tdevith
general education students in a classroom taught by a special edwe=atier and a general
education teacher, but the students with AS have a curriculum specific to tsainse
behavioral, and academic needs. Dan also received occupational and speech therapy

Occupational therapy is often provided to students who may require additional support in
strengthening fine-motor weakness associated with handwriting basaeith improving
muscle coordination, motor control, and endurance (The American Occupational Therapy

Association, Inc.). It should be noted that all participants had been receiving tomtaipa
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therapy for at least three years on a twice weekly basis yet cahtms&uggle with the
physical demands of handwriting. Although occupational therapists often aotisdesed for
assisted technology for their students, particularly for those who have on-going tiagdwri
deficits, these participants did not currently receive any assistivediegy writing
accommodations.

Setting

| conducted the study in the students’ homes after school hours. The study carfisisted
15-22, 30-minute sessions for the training, baseline, and intervention. Many other (BRi8® s
used 30-minute sessions (Asaro & Saddler, 2009; Lane et al., 2008; Saddler, 2006), thus |
believed it would be an adequate amount of time and would prevent fatigue. | impmente
interventions in an area of the home where the participants typically completieschool
assignments. | made sure that there was ample space for both me anddipamizatid that the
area was free from distraction.
Materials

In addition to the materials used for the study, | used a protocol detailingdraini
procedures as a script for each participant. The basic materials requitieel $tudy included
pencils, lined wide ruled writing paper (8 ¥2” x 11”) and printer paper, and a stpwa

WP accommodatiorRarticipants used the WordPad program on my laptop computer to
write their stories. This program does not make editing corrections, thus ticgppat were not
prompted to make changes as they type. The computer is a SONY VAIO brand lagtdpewit
following dimensions (13" x 9” x 1.5”). In addition, | used a reading passage from the book

Dolphins and Shark@sborne & Boyce, 2003) for the procedure to assess typing proficiency
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(Langone, Levine, Clees, Malone, & Koorland, 1996). | chose this book since it isssorgoid
below the participants’ grade level.

SR accommodatiohdownloaded the SR softwatf@ragon Naturally Speaking
Preferred, 18 version (2008), onto my laptop computer. The SR software enables the
participants to tell their stories orally into the computer’s microphonegrrthn writing it by
hand or using a keyboard.

SRSD training and interventiomhis included a chart that listed the self-statements that
the participant generated with me, a WWW graphic organizer (See Appenithiat listed the
seven questions for participants to answer in order to produce a good story, anantiplee s
stories for training purposes (see Appendices F, G, & H).

Intervention Rating Profile-18RP-15 Witt & Elliot, 1985). Participants’ parents
completed this measure of social validity to determine how they rated tlopapfmness,
reasonability, fairness, and usefulness of the interventions used in this seidypfendix I).

The IRP-15 was slightly modified to ensure that questions were pertingraréots, which has
been done in a number of studies (Fiala & Sheridan, 2003; Williams, 2006). For example, the
guestion “lI would be willingtouse___in the classroom setting” was modified to “I would be
willing to use when helping my son with his homework.” Because the literature
indicates that parents and teachers frequently state that their chiltrekSadislike writing,

this measure helped determine the extent to which the interventionstatleiase negative
feelings (Church et al., 2000; Fondacaro, 2001).

Children’s Intervention Rating Profil@CIRP, Turco & Elliot, 1985). Participants
completed a measure of social validity designed specifically for ehilghee Appendix J). This

measure addressed the frequently reported disdain for the writing process.
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Preliminary Typing Test

Prior to inclusion, all participants took a typing test. | selected a readssggeafrom the
bookDolphins and Shark€sborne & Boyce, 2003) frofhhe Magic Tree Houseeries, with a
Spache Readability Index of 3.48 (OKAPI), which is below actual gradeftavall the
participants. Participants first read the typing test passage aloudite émet the '8 grade level
reading passage was not too difficult for them and that they performed at le2¥ grade
mastery level. | chose th& grade level since it is below all of the participants’ actual grade
levels and | believed that they could focus on copying the passage if they @litfigently
rather than having to spend additional time decoding difficult words. Each particpdrithe
passage for one minute and | recorded the number of words read correctly amattitycorr
According to Hasbrouk and Tindal's oral reading fluency norms (2006) gaale mastery level
is 137 words correctly read per minute (WCPM). Abe, Bob, Cal, and Dan read 144, 138, 140,
and 185 WCPM; thus, the reading passage was sufficient to assess tgfimgney for each
participant.

The participants then typed the passage onto my laptop computer. Since there is no
general consensus on what constitutes “proficient” typing speed for childregane et al.,
1996), | considered participants proficient for this study if they were abled¢aatyleast 10
words per minute. Langone et al. used this criterion in a study that compared wossipgce
and handwriting in third through fifth grade students with behavior disorderseprig with
Langone et al.’s procedures, the participants had three minutes to tyjsesslage presented to
them and | recorded the number of words typed per minute.

The results of the preliminary writing test revealed that all ppends typed at least an

average of 10 words per minute, indicating sufficient typing proficiency fosthdy (Langone
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et al., 1996). Abe and Cal typed 30 words in 3 minutes (10 words per min), Bob typed 31 words
(10.3 words per min), and Dan typed 33 words (11 words per min).

Curriculum Based Measurement (CBM)

Most of the research that examined the writing deficits of those with ASwWald et al.,
2002; Myles et al., 2003) reported that the use of norm-referenced, standardszeetest
insufficient to accurately assess the specific writing deficitsbéed by that particular
population. Since educators are not able to use standardized, norm-referermeesrefa
achievement to frequently assess and monitor student academic progrdéasdandized
achievement measures may not be closely linked to classroom instructianghiese developed
CBM to serve this purpose (Shinn, 1989). CBM is a brief, direct, and objective measure of
written expression that utilizes material from the student’s curriculunth@am@ducators can
administer on an on-going basis to measure progress (Shinn). Consistensprogrigésring has
become increasingly important for educators and school administrators Heectorent
accountability demands of the No Child Left Behind Act of 2001, as well as the ¢orenavide
evidence that a student is or is not responding to a particular intervention (Mcéldsspin,
2007).

CBM is a reliable and valid measure for written expression. Criterioditydtias been
established for total words written, words spelled correctly, and tdetesr sequences with the
following standardized writing assessments: Test of Written Layjeg(BOWL), the
Developmental Scoring System (DSS), the Stanford Achievement Tes}, (@#ilthe SAT
Language subtest, with correlation ranges fr¢23) = .41 tar(76) = .84,p < .05 (Gansle et al.,
2002; Marston, 1989). One can divide CBM for written expression into two different tiypes o

measures, those that measure writing fluency (e.g., production-depemtktitpse that
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measure writing accuracy (e.g., production-independent). Production-depe rdsotes
include total words written (TWW), words spelled correctly, correctrlsgguence, correct
word sequences, complete sentences, and words in complete sentences (WCS, Of the
evidence suggests that TWW and WCS belong to two distinct clusters within the pmoducti
domain; TWW corresponds with general production and WCS with a complete and/ot corre
sentence production cluster. Furthermore, Gansle et al. (2006) found these sucesaabe
only modestly ((527)= .36,p < .01) correlated. Studies have shown production-independent
measures, such as percentage of words spelled correctly, percentageeflegisl and
percentage of correct word sequences (%0CWS), to be more strongly cdwethteeachers’
holistic ratings of sixth through eighth grade students’ writing than productiomdiepie
measures, with ranges frarfl64) = .42 ta’(164) = .75p = .20. (Tindal & Parker, 1989).

| used the following four variables to assess writing skills in the preseht sTWW,
WCS, %CWS, and number of story parts.

TWW. | counted the total words written during the 3-minute writing period, including
titles and words spelled incorrectly. Numbers that were not spelled ouhaterteunted as
words (Shinn, 1989). Research has found that for third through sixth graders, TWivgdias
to large criterion validity with the TOWLr(23) = .41 tar(23) = .82p < .001), SAT [ (23) = .57
tor(23) = .81,p < .001),Woodcock-Johnson-Revised Writing Samples Sub(89) = .23,p =
.13), Developmental Scoring Systen(/@) = .65 tor(76) = .74,p < .001),Stanford-9(r(527) =
.34,p < .01),and theWisconsin Knowledge and Concepts ExaminagyKCE r(183) = .26 to
r(183) = .28p <.001) (Deno, Mirkin, & Marston, 1980; Gansle et al., 2006; Weissenburger &
Epsin, 2005). TWW has also demonstrated good test-ref@27§= .80) and inter-scorer

reliability with 97.7 % agreement (Gansle et al., 2006).
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WCSWCS is the total number of words written in each complete sentence during a 3-
minute writing period, including titles and words spelled incorrectly. A seatsnmomplete if it
starts with a capital letter, has a recognizable subject, includes anetigsaending
punctuation. Numbers that are not spelled out were not counted as words (Ganskoep).
Studies found WCS to be significantly correlated withltdvea Test of Basic Skills (160
.34,p < .005), theStanford-Ar(527)= .41, p< .01) and th&Voodcock-Johnson-Revised Writing
Samples Subtegt (39)= .35,p < .05) for third and fourth grade students and WCS showed great
promise in predicting adequate writing fluency skills (Gansle et al., 208%51&et al., 2004;
Gansle et al., 2006).

%CWSI computed the number of correct word sequences by counting the number of two
consecutive words joined together that are spelled correctly and are afreafi;ncorrect (e.qg..,
correct word sequences) and dividing that score by the sum of the correct@anetineord
sequences to obtain a percentage (Shinn, 1989).

Number of story parts.computed the total number of common functional story elements
gleaned from the WWW graphic organizer. The seven possible story elementsdnchaia
characters, locale, time, what the main characters want to do, what they ditielydeltt and
how the story ends (Graham & Hatrris, 1989). | counted the total number of elearedsi
story written. A number of studies have used this measure to examine tteafiess of the
SRSD intervention (Asaro, 2009; Asaro & Saddler, 2009; Delano, 2007; Lienemann et al., 2006;
Reid & Lienemann, 2006) for improving quality of story content (Graham & ${&i89).
Independent Variables

WP accommodatiorRarticipants used the WordPad program on my laptop computer to

write their stories, with the spell check component disabled.
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SR accommodatiohdownloaded the SR softwatf@ragon Naturally Speaking
Preferred, 16 version (2006), onto my laptop computer. The SR software enables the participant
to tell his/her story orally into the computer’'s microphone, rather than wittinyghand or using
a keyboard. Each participant completed a training session, which involved raadings of
training passages into the microphone of the computer; so that the SR softweae lba
participants’ specific speech patterns and subsequently created a woioe déch individual. |
sat next to the participant to ensure that he was enunciating clearly dimdy rech word of the
passage. The software then translated the participant’'s words ontmtpeter screen in order
to be viewed. The participant could use the SR software to orally executel@thends, such as
moving the cursor to the next line, moving the cursor to the end of the paragraph, and
capitalizing words.

SRSD interventiar introduced the SRSD intervention (Graham & Harris, 2005) in two
training sessions in which | taught the individual participants to geremdtetilize self-
statements. These self-statements were intended to help the participaitts end manage
their writing. | then taught participants the POW and WWW strategieshvavientually became
the basis of their graphic organizers.

Research Design and Analysis

The study used a multiple phase alternating treatments design with teefatianent
phase (Rosenberg, 1986; Scott, Glynn, & Ballard, 1988) to compare the initial hargdwrit
condition, WP accommodation, and the SR accommodation on the dependent measures. The
alternating treatments design can be very useful in determining theaetiectiveness of
multiple interventions and it does not require the withdrawal of a treatment tmdeate that a

functional relationship exists (Richards, Taylor, Ramasamy, & Richards,. Id89ylesign
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involves the rapid alternation of two or more interventions over time within a surgjkscs
(Barlow & Henson, 1984). Two important aspects of this design are that the intemgdogi
counterbalanced and that the participants should be able to distinguish between iotsrvent
(Richards et al., 1999). The researcher makes decisions through visual amspedtta
(explained below) to determine whether there is a clear differencedrethe treatments.

Variability, or stability, of data refers to fluctuations in the partistpaperformance.
Baseline data should be stable, thus representing the natural occurrence of bamadgioould
not vary more than 50% from the mean of the baseline in order for the investigatbat® the
treatment phase (Barlow & Henson, 1984). For the current study, | collestgthbalata until
they were stable and contained at least five data points (Alberto & Tnou®®@3), after which
| initiated the initial intervention phase.

One defines treatments in alternating treatments designs asrditéitre if their data
separate vertically from one another without overlapping for a series of dats (#dbErto &
Troutman, 2003). Current recommendations are that data collection includeastifolr data
points for each condition (Horner, Sugal, Swaminathan, & Smolkowski, 2008) and be
discontinued when the most effective treatment is stable with 80-90% of the dasaf@birg
within its mean (Alberto & Troutman, 2003) and treatments show differentiation

In order to strengthen the case for demonstrating a functional relationskigebetn
intervention and its impact on the target behavior, an alternating treatde=mgn can include a
replication phase. Following the alternating treatments phase, a r@pliphise continues the
most effective treatment for a series of data points, which provides evitiahomé treatment is
associated with proposed behavioral change (Alberto & Troutman, 2003; Richard4 @2a).

In this dissertation, a replication phase followed both alternating trephases.
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Inter-observer Agreement and Procedural Integrity

A trained school psychology doctoral student scored 30% of the participantshwrit
work, a customary figure (Magee & Ellis, 2000; Rehfeldt & Chambers, 2003; Snaitimi® &
Taylor, 2007), in order to determine inter-observer agreement. | gave toheatlsttdent the
protocol (see Appendix K), a procedural integrity checklist (see Appendant)an audiotape
of the sessions in order to determine procedural integrity during the traingngnstes each of
the participants. During the intervention phases, the doctoral student listehectwiotape of
30% of each participant’s sessions to ensure that | had followed the intenverttiocol in the
same manner for each participant. The procedural integrity checkéstydiefined each step
during baseline, training, and intervention sessions. | calculated procedegaitynby dividing
the number of steps correctly completed by the total number of steps on the checklist.
Procedures

| exposed each participant to five experimental phases and a genemaletse. The
phases included: initial baseline, alternating treatments (HW, WP, andephjation of the
most effective treatment, a second alternating treatments phaSB (SRandwriting and SRSD
+ SR), and the replication of the most effective treatment.

Phase 1 — Initial baseliné provided participants with a pencil and sheets of lined wide
ruled paper. | utilized a list of story starters (Shapiro, 2004), which researohonly uses to
prompt a student to produce a written story based on the topic sentence providedavéhen
participants the following directions:

Here is a pencil and some sheets of paper for your writing. | want you to wiotgy.a s

am going to read a sentence to you first, and then | want you to write a story hhout w

happens. You will have one minute to think about the story you will write and then have
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three minutes to write it. Please do your best work. If you don’t know how to spell a

word, you should guess. Are there any questions? For the next minute, think about

(insert story starter). Begin writing (Shinn, 1989).

If the participant discontinued writing prior to 3 minutes, | encouraged him tmaent
writing. At the end of 3 minutes, | stated “stop and put your pencil down.” lctetidaseline
data on the four dependent variables for at least five sessions and untilebdatdi were stable.

Phase 2 — Alternating treatments (HW, WP, and S&J)ernated administration of three
interventions (i.e., HW condition, the WP accommodation, and the SR accommodation) with
each participant. Prior to data collection, | utilized two additional ses&dran the
participants on SR technology. This training involved having the participahthreawo training
stories into the microphone and completing the software’s training sessi@at® an individual
voice file.

Following SR training, | counterbalanced three treatment conditions bpglcee
slips of paper in a hat containing the words “WP,” “SR” and “HW” and the panticghaw slips
before each session. The order in which the participant selected the glgpeofndicated the
order of the treatments during the session. The participant was only asked tomaitenum of
three stories in one session to prevent fatigue. | then gave the followingftiasts, which | had
modified from Shinn (1989), to participants:

| want you to compose a story. | am going to read a sentence to you firdtearndvant

you to compose a story about what happens. You will either hand write the story, use the

keyboard, or tell your story into the microphone, depending on the paper you chose from
the hat. You will have one minute to think about the story you will write and then have

three minutes to compose it. Please do your best work. If you don’t know how to spell a
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word, you should guess. Are there any questions? For the next minute, thinkradertit
story starter). Begin composing your story.

Between each intervention, the participant was given a 5-minute breadt jpewhich he
engaged in a puzzle activity in order to alleviate potential fatiguedldiferent story starters
for each intervention in each session. This alternating treatments phasaexbomntil |
identified the most effective treatment by calculating the TWW, the pyimaasure. Based on
this variable, | implemented the most effective treatment alone inieatmh phase. | then
calculated the WCS, %CWS, and number of story parts to determine whether theriteat
effect those variables.

Phase 3 — Replication of the most effective treatnheotitinued the most effective
accommodation (SR) for two sessions in order to better demonstrate a furrelatm@nship
between the accommodation and increase in TWW, using the same procedures listezl2n phas

Phase 4 - Alternating treatments (SRSD + HWdSRSD + SRPrior to data collection,
| provided participants with SRSD training, divided into two 30-minute sesSibBsSRSD +
HW treatment combined the SRSD intervention and the HW condition. The partiaisadtthe
SRSD intervention strategies, including the list of self-statementsjritten POW strategy
reminder, and their respective WWW graphic organizers, to write theirsstaileg pencils and
lined paper. The SRSD + SR treatment combined the SRSD intervention and the SR
accommodation. The participants followed the same procedure as the SRSOredatiént,
but orally narrated their stories into the computer’s microphone, usimyrédgen Naturally
Speaking Preferred, {0/ersion (2008) SR program.

The SRSD training phase included the following steps for the first trainingsessi
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1. Teaching the participants to make positive self-statements such asit das if |
use my strategies and take my time.” | gave participants the follomshgictions:

Sometimes when we write, we get “stuck.” | would like to help you think of shimgst

that you can say to yourself when this happens. Here is a piece of paper with the

following incomplete statements “To think of good ideas | could,” “While lkator

could,” and “To check my work | could.” What can be good thing to say to yourself to

help you think of good ideas? (the participant was then encouraged to think of at least
two self-statements and record on sheet. If the participants were un#inletof self-
statements, they were provided the example “Take my time and a good lidzanei to
me.”). What can you say to yourself while you work? (I encouraged jpantitsi to think

of at least two self-statements and record. If the participant waseuoahink of a self-

statement, | provided the participant with the example “Slow down and look at my

WWW chart for help”). What can you say to yourself when you are checkingnyauf

After the participants complete the self-statements worksheet, thierd, “Now that you

have your self-statements, let's put them on the desk so you can look at them while you

work.”

2. | then taught participants the POW and WWW strategies, which became thefbasi
their graphic organizers. | used these strategies to guide the partmabara, during, and after
completion of the written product. | then told the participants the following:

| am going to teach you some tricks for writing. First we’re going to léafPOW

strategy, or trick, that good writers use when they write. POW stands ¢&rriyy idea,

organize my notes, and write and say more.” One way you can remember POWit is tha
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gives you power when you write. Before you begin your writing, POW can help remind
you about the steps in good writing.

3. The study used the WWW strategy as a graphic organizer that comtaemskey
guestions designed to assist the participants with organizing their writinge §bestions are:
“Who is the main character?”, “When does the story take place?”, “Where doemjhalst
place?”, “What does the main character do or want to do?”, “What do the other aisadatte
“What happens then?”, “What happens with the other characters?”, “How does the stbry end?
“How does the main character feel?”, and “How do the other charactersifestfthe
participants the following:

Let’s find out what the parts of a good story are. Here is a list of importastiapuseyou

should answer to help organize your writing after picking your idea (I placéti\ttié/

graphic organizer in front of the participant). | am going to read a story cahled *

Tiger's Whiskers’ to find out if the writer used all of the parts of a good $tdinen

gave the participant a copy of the story). Listen carefully.

| read two sample stories (“The Tiger's Whiskers” and “Albert the"}ie the
participants and demonstrated and modeled the use of self-statements and thedRQOWWVe
strategies for participants.

The second training session began with my modeling for the participant howth® use
various strategies to create a story. | gave the following directiohs fmatticipant:

Now | am going to show you how we can use our strategies to write a good|sidlty.

write a story and show you how | use the strategies and then you will write astory

your own. Before | begin writing, | am going to put the self-statementPOW

reminder, and my WWW chart on my desk. Here is my story starter “One day, Hopene
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up my front door and a little rabbit was sitting on the door mat.” Well if | look at my
POW reminder, | know | have to pick my idea. I think | will write about a giridpe
excited about finding the rabbit and try to figure out if it's missing. Now | have
organize my ideas with my WWW chart (the chart will be filled out with the same
information across participants). Now that | filled out my WWW chart, | @aly to
write my story. While | write, | am going to look at my self-stateradint get stuck.
Since | have organized my notes, | am ready to write (I pointed to the B@Nder).
Here | go. | am going to place a check next to the question when I've adsivier my
story (I spoke aloud as the story is written).
After modeling the story writing process, | gave participants an opportangractice
their strategies using three story starters. They received the fojjaliviections:
Here is a pencil and some sheets of paper for your writing. | want you to wiotey.a s
am going to read a sentence to you first, and then | want you to write a story hhout w
happens. Please fill out your WWW chart, look at your self-statements aid PO
reminder if you get stuck. After you fill out your WWW chart, you should begiting
your story. Do your best work and if you don’t know how to spell a word, you should just
guess. | am here to help you if you forget how to use your strategiessiyere story
starter: “This weekend | am going to a birthday party.” Place ydlustsgements, POW
reminder, and WWW chart on your desk and begin.
Following SRSD training, | gave participants their respective listelbEsatements
generated during the training phase. | placed these self-statements sticdptak holder to the
left of the participant. | then gave participants a blank WWW graphic orgahetecontained

the seven questions. At that time, | alternated two treatments, SRISDand SRSD + SR.
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During this phase, the participants no longer received prompts and guided prattice a
participants utilized the SRSD materials independently. The two treatmaaitions were
counterbalanced by placing two slips of paper in a hat containing the words “SR8D and
“SRSD + SR” and participants drew them before each session. The ordeclnpahicipants
drew the slips of paper indicated the order of the treatments during thensasdil ensured that
there was no administration of any one treatment for more than three coresémas (Barlow
& Henson, 1984). Participants received the following instructions:

| want you to write a story. | am going to read a sentence to you first, anidvhenyou

to write a short story about what happens. Please put your self-statemenBOyg

reminder and WWW chart on your desk. Don’t forget to use your POW reminders and

self-statements if you get stuck. When you are finished filling out your W\Wakt,cstate

“I'm done.” At that time, | will let you know when you could begin writing younrgt

You will either be writing your story using pencil and paper or by talking hreo t

microphone, depending on the piece of paper you chose from the hat. You will have 3

minutes to write your story. Do your best work and if you don’t know how to spell a

word, you should guess. Are there any questions? (If the participant discontimiregl wr

before the three minutes have elapsed, | encouraged him to continue writin@ After

minutes, | stated “stop.”

In keeping with procedures from the first alternating treatments phasermdetd the
most effective treatment by calculating the TWW.

Phase 5 —Replication of the most effective treatnidm@.most effective treatment

continued by itself for two sessions, using the same procedures listed iflphase
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Phase 6 — Generalizatiohused classroom homework writing assignments during the
first alternating treatment phase and the second alternating treatmsat@l@termine whether
gains made throughout the study were generalized to actual classrognmasgs. In keeping
with the scoring procedures of this study, | scored only the first three iofuteiting.

Based on the literature review, | predicted that the SR accommodation wastld m
successfully increase TWW when compared to the HW and WP conditions. When thehersea
subsequently paired SR with the SRSD intervention, TWW was expected to irfardase

The following figure on depicts the expected outcome of the study (Figure 1)
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Figure 1

Expected Outcome of Study
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Social Validity

Treatment acceptability is the degree to which an individual perceives fcspeci
intervention as appropriate, reasonable, fair, and useful (Sterling-TuM&tgon, 2002). In
this present study, the participants’ parents completedRtrel 5 (Witt & Elliot, 1985) to assess
their perceptions about each of the two writing accommodations and the SRSD imdervidm
IRP-15is a 15-item questionnaire that focuses on various aspects of the interventied atiliz
asks that the respondent rate items on a 6-point likert scale, ranging fstnonglfydisagreg to
6 (strongly agreg (Witt & Elliot, 1985). Overall scores range from 15 to 90, with higher scores
reflecting greater acceptability of the treatment.

ThelRP-15has high internal consistency, with a Cronbach’s alpha of .98 (Witt & Elliot,
1985). In addition, théRP-15has good construct validity supporting the general acceptability
measure, as Martens et al. (1985) found thalRRel5was significantly negatively correlated
(r(51) = -.86,p < .001) with the evaluative factor of t&emantic DifferentialSD; Osgood, Suci,
& Tannebaum, 1957), another measure utilized to assess affective responsegafive
correlation resulted because the positive ratings o8Eheceive a lower rating than negative
ones, which is the inverse of items on R@-15. | modified the items of this measure slightly to

reflect the interventions in this present study and to make it more suitabledntspdior

example, the statement “The would be an acceptable intervention for managing
classroom behavior” became “The would be an acceptable intervention for improving
writing skills.”

The patrticipants in this study completed @I&P, a treatment acceptability rating
measure specifically designed for children (Witt & Elliot, 1985). THeP consists of seven

statements written at a fifth grade level that asks the participariettheafairness, expected
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effectiveness, and potential negative outcomes of each of the accommodationeraadtiohs
used in the study (Finn & Sladeczek, 2001). The participants rated the seveontamgoint
likert scale, ranging from Ji{sagre¢ to 6 @greg, with higher scores corresponding to higher
treatment acceptability.

TheCIRPs internal consistency ranges between Cronbach alphas of .75 and .89 (Elliot,
Witt, Galvin, & Moe, 1986; Turco & Elliot, 1986; Witt & Elliot, 1985). Construct validity
evidence is promising but limited, as BERPwas significantly correlated(L78) = .67p <
.001) with theTreatment Expectancy Scale (TE%aas & Anderson, 1991), a measure of
treatment outcome expectancy for school-based treatments developed byhnwAaderson,

which they have yet to validate.
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Chapter IV
Results

This chapter will briefly review the research questions and then discusslpral
integrity and inter-scorer agreement. This will be followed by data sisaynd a final section on
social validity. | intended to first determine whether participants would fieswally higher
TWW and WCS scores (according to trend and level changes between phases) ngh8Rusi
compared with HW and WP. Secondly, | hypothesized that participants would dengonstrat
increases in TWW, WCS, %CWS, and number of story parts beyond those produced by each of
the accommodations alone when the most effective treatment (i.e., HW, WP,wa$paired
with the SRSD intervention. Lastly, | hypothesized that any gains in all fpendent variables
made with the interventions implemented would be generalized to participants/ecredting
homework assignments collected over the course of the study.
Procedural Integrity

An independent observer, a trained doctoral student, assessed procedural thieggty
33%, 30%, 31%, and 33% of the sessions for Abe, Bob, Cal, and Dan, respectively. This
independent observer listened to the audiotapes while utilizing the protocol contagnarglt
instructions presented to participants (see Appendix K) and a procedural intbgakyist (see
Appendix L) to determine whether | followed the same procedures for allipartis. The
checklist contained the following sections: (a) typing test, (b) baselina@iémating treatments
(HW, WP, and SR), (d) replication (HW and SR), (e) SRSD training session #1, (f) SRSD
training session #2, (g) alternating treatments (HW + SRSD and SR + SRSD)) eepli¢ation
(SR + SRSD). Each section clearly defined the steps required to follow accdortiegprotocol.

The independent observer was required to place a checkmark next to each step performed
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according to protocol while listening to audiotaped sessions. The number of stdqexidhethe
observer was divided by the total number of steps listed on the procedural chadkiistra
multiplied by 100. Procedural integrity across audiotaped sessions was 100Ppéoticpants.
Inter-Scorer Agreement

A trained doctoral student independently scored each writing probe to assessarge
agreement for TWW, WCS, %CWS, and number of story parts. The doctoral studgmniemas
the specific scoring guidelines for each dependent variable and asked to re@aiduiations in
order to compare with the researcher’s initial calculations. Total scorparisons made
between the doctoral student and the researcher were calculated for TWW®EB, and
number of story parts across 32% of writing probes for Abe, Cal, and Dan and 30% of Bob’s
writing probes. Agreement was calculated by dividing the total number acdragnt scores by
the total number of agreement scores plus total disagreement scores anginwliyplL00. For
dependent variables, inter-scorer agreement was 100% for TWW and WCS, 93.0% for %CWS,
and 93.0% for number of story parts. Inter-scorer agreements for Abe, Bob, Cal nandrba
97.7%, 95.0%, 95.8%, and 97.1%, respectively.

Baseline (HW)

| collected baseline data for Abe and Dan for 5 sessions, Bob for 8 sessional &amm®C
sessions. Tables 1 — 4 (pp. 63, 69, 75, and 81) present descriptive statistics for badeline, bot
alternating treatment (ATD) phases, and their respective replicatisegtBaseline data
sessions varied for each participant as it took longer for some participardasticstability
across five data points.

TWW served as the primary dependent variable, illustrating writing fjuemad will be

discussed first. This variable provides a general assessment of ovenadj frency (i.e. how
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quickly the participant can write) but does not include the accuracy aspectitirgf such as
grammar, spelling, and the basic conventions of writing (Gansle et al., 2006). Fidraeels 1
— 4, pp. 64 - 67) presents the TWW results for each participant and reveals that baseline
responding was stable (see Table 1, p. 63) but well below normative scores fdiciigras as
spring TWW norms are 41.48D =12.90) for 4' graders , 46.408D= 13.60) for &' graders,

and 53.30%D= 15.40) for & graders (Shinn, 1989).



Table 1
Mean Total Words Written

Baseline HW WP SR Replication SRSD+HW SRSD+SR Replication
Participants M (SD) M (SD) M (SD) M (SD) M  (SD) M (SD) M (SD) M (SD)
Abe 24.00 (2.36) 22.20(1.92) 19.80 (1.30) 41.00 (1.58) 44.33(4.16) 22.20 (2.17) 54.25 (3.30) 60.00 (4.24)
Bob 22.75(1.75) 24.25(1.83) 19.62 (2.39) 47.28%2.62)50 (0.71) 25.50 (3.00) 56.25 (1.50) 58.50 (2.12)

Cal 21.89 (1.97) 25.50(0.58) 16.75 (0.96) 55.50 (5.07) 56.50 (0.71) 25.75 (1.26) 65.50 (2.38) 68.50 (3.54)
Dan 22.80(2.17) 27.25(4.03) 32.75 (2.18) 66.50 (1.73) 67.00 (1.41) 25.75 (2.22) 76.75 (2.50) 81.00 (7.07)

Note a Meanand SDwithout outlier. With outlierM = 51.25,SD =11.47
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WCS is another measure of writing fluency but differs from TWW in that tseadacus
on writing in complete sentences. This means students begin each sentenczapiith &tter,
include a noun and verb, and use appropriate ending punctuation marks (Gansle, 2006). Table 2
(p. 69) lists all participants’ WCS normative scores and standard deviatioisgure 3 (Panels

1 -4, pp. 70 - 73) displays the WCS for all participants and reveals identical outcomes to TWW.



Table 2
Mean Words in Complete Sentences

_Baseline ___HW ___ WP SR _____ Replication  SRSD+HW SRSD+SR Replication
Participants M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Abe 24.00 (2.36) 22.20(1.92) 19.80 (1.30) 41.00(1.58) 44.33(4.16) 22.20 (2.17) 54.25 (3.30) 60.00 (4.24)
Bob 22.75(1.75) 24.25(1.83) 19.62 (2.39) 47.2812BBP0 (0.71) 25.50 (3.00) 56.25 (1.50) 58.50 (2.12)

Cal 21.89 (1.97) 25.50(0.58) 16.75 (0.96) 55.50 (5.07) 56.50(0.71) 25.75 (1.26) 65.50 (2.38) 68.50 (3.54)
Dan 22.80(2.17) 27.25(4.03) 32.75 (2.18) 66.50(1.73) 67.00 (1.41) 25.75 (2.22) 76.75 (2.50) 81.00 (7.07)

Note b Mean and SD without outlier. With outliev] = 51.25,SD =11.47
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The third dependent variable, %CWS, is a measure of writing accuracy that conside

spelling and correct grammar usage (Shinn, 1989). Table 3 (p. 75) presanssané standard
deviations data. Data did not achieve similar stability for all participaititsrespect to %CWS
(see Figure 4, panels 1-4, pp. 76 - 79). Abe (Panel 1, p. 76) and Dan’s (Panel 4, p. 79 obtaine
near perfect or perfect accuracy across baseline writing passagedw@ihranging from 92 —
100 and Dan obtaining perfect scores every baseline session. However, Bold’'2 (Pané)
and Cal’s (Panel 3, p. 78) %CWS performances were variable, with ranges of 70 — 100 and 65 —
100, respectively. Thus, two of the participants (Abe and Dan) had very littlaityffigith
spelling and grammar usage, which is consistent with some of the previoustresparted for

children with AS (Myles et al., 2003). Bob and Cal, however, performed poorly in this area.



Table 3
Mean Percentage of Correct Word Sequences

_Baseline —_HwW ___ WP SR ____ Replication __ SRSD+HW  SRSD+SR __ Replication
ParticipantsM  (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Abe 98.40 (3.58) 98.40 (3.58) 100.00 (0.00) 100.00 (0.00) 100.00 (0.00) 100.00 (0.00) 100.00 (0.00) 100.00 (0.00)
Bob 83.75(10.38) 83.50 (11.76) 82.00 (11.39) 92.433.8P)20 (2.83) 75.50 (9.33) 91.50 (3.42) 95.50 (3.54)

Cal 82.44 (14.09) 81.00(8.72) 92.00 (9.56) 93.50(3.11) 97.00(1.41) 81.50 (10.08) 94.00 (2.94) 95.00 (1.41)
Dan 100.00 (0.00) 95.25 (5.85) 89.00 (7.96) 95.00 (1.41) 95.00(2.83) 100.00 (0.00) 95.25 (0.96) 95.50 (0.71)

Note ¢ Mean and SQvithout outlier. With outlieM = 92.38,SD =3.54
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Studies examining the effectiveness of the SRSD intervention for studemtaSvit

frequently use number of story parts as a variable, as it is one of the importatd aspeiting
taught to students in this intervention package (Asaro, 2009; Asaro & Saddler, 2009; Delano,
2007; Lienemann et al., 2006; Reid & Lienemann, 2006). It is a measure of story enegset
and overall story quality (Graham & Harris, 1989). As seen in Figure 5 (Panels 1 — 4, pp. 82 -
85) and Table 4 (p. 81), the number of story parts (0 — 7) within baseline scores vadbie vari
all participants, with the majority obtaining ranges from 1 — 3 story partspefar Dan, whose
performance ranged from 2 - 3 story parts during baseline. No particltamex higher than 3
story parts during the baseline phase; thus, all participants’ stories vesiegmmany critical

elements (Asaro, 2008).



Table 4
Mean Number of Story Parts

_Baseline HW WP SR Replication SRSD+HW SRSD+SR Replication
ParticipantsM  (SD) M (SD) M (SD) M (SD) M (SD) M  (SD) M  (SD) M  (SD)
Abe 1.60 (0.89) 1.80(0.45) 1.80(0.84) 3.60(0.89) 3.33(0.58) 3.80 (0.84) 6.25 (0.50)  6.50(0.71)
Bob 2.25(0.89) 2.00(0.54) 1.75(0.71)  3.43{0.533.50 (0.71)  4.00 (0.00) 5.50 (0.58)  5.00 (0.00)

Cal 212 (0.60) 2.25(0.50) 2.00 (0.00) 4.00(0.00)  4.00 (0.00) 3.75 (0.50) 5.00 (0.00)  5.00 (0.00)
Dan 2.40 (0.55) 2.75(0.50) 3.00 (0.00) 3.75(0.50)  4.50(0.71)  3.25 (0.50) 6.50 (0.58)  6.00 (0.00)

Note ¢ Mean and SD without outlier. With outlidt = 3.50,SD =0.54
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Alternating Treatments (HW, WP, and SR)

HW.In the HW condition, TWW data were stable across participants and the flat
trends were maintained consistent with the baseline phase (see Figure21pamm. 64
- 67). There was no level change across phases.

TWW and WCS data in the first ATD were consistent with baseline responding
without a change in level and continued flat trends. It should be noted that alppatsti
WCS and TWW scores were identical across the baseline phase to theiadf¢reatment
phase, suggesting that these participants did not have any difficulty withsbagence
structure (e.g., subject and a verb), capitalization of initial words in a sentarm ending
punctuation (See Figure 3, panels 1 — 4, pp. 70 - 73).

%CWS data were relatively stable for Abe and Dan, with ranges of 92 — 100 and 88
— 100, respectively. However, Bob and Cal’s data were more variable, witls i@irge —
100 and 74 — 92, respectively (See Figure 4, panels 1 — 4, pp. 76 - 79). Both outcomes
were consistent with their respective baseline performances and levelsnaintained
across this phase.

Across participants, there was no level change in number of story parts from
baseline, trends were flat, and there was similar variability from bas&lith Abe’s range
of 1 — 2, Bob’s range of 1 — 3, Cal’s range from 2 — 3,and Dan’s range from 2 — 3. In
keeping with baseline, no participant obtained more than 3 story parts in this condition.

WP.When using the WP accommodation, all participants except Dan typed fewer
average TWW than during the baseline and HW conditions (see Table 1, p. 63). There
were no level changes compared to baseline performance for Abe and Bob. H@aéve

showed a lower level of responding to the WP accommodation when compared with
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baseline, and Dan displayed higher performance (See Figure 2, panels 1 — 4, pp. 64 - 67).
As presented in Figure 2, Abe’s (Panel 1, p. 64), Bob’s (Panel 2, p. 65), and Cal’s (Panel 3
p. 66) TWW data were stable and revealed flat trends. There was differentiabiorowi
overlapping data points between the HW and WP conditions for Cal, with handwriting
resulting in more TWW. There was also differentiation between HW and WP conditions
for Dan (Figure 2, panel 4, p. 67) with better performance observed under the WP
condition. Taken together these data suggest that except for Dan, the WP accommodation
did not result in better writing production than HW. As was the case in the HW condition,
TWW and WCS data were also identical in the WP condition.

For %CWS, which assesses the structural components of writing (e.gngpelli
punctuation within sentences, and capitalization), the only participant who had a ithange
level across phases was Dan, favoring the baseline condition. Therelwas litt
differentiation between Abe’s HW and WP scores, with the exception of one HW data
point below 100, suggesting that Abe’s use of the WP accommodation had very little
impact on spelling and grammar usage (Figure 4, panel 1, p. 76). Bob’s performance
revealed similar results, although HW and WP scores were more variabledamal ha
discernable trend (Figure 4, panel 2, p. 77). Cal and Dan yielded opposite results (see
Table 3, p. 75), although performance for both were variable, with Cal’'s performance
favoring the use of WP over HW and Dan’s performance benefiting more from HW tha
WP (Figure 4, third and fourth panels, respectively, pp. 78 - 79). Dan was the only
participant for whom using WP decreased writing accuracy (Figure 4, panel 4, p. 79).

As shown in Figure 5 (Panels 1 — 4, pp. 82 - 85), levels of responding for number

of story parts were consistent from baseline to the ATD across participhets were
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very little differences among the participants in terms of number of stais/\lhaen
handwriting their stories compared to using the WP accommodation. In the WP condition,
there was no discernable increasing or decreasing trends for aoippattand rates of
performance were consistent with the baseline condition.

SR.There was a significant level change from baseline across all partis)
favoring the SR accommodation from baseline to the alternating treatmeet Abesss
all participants, the use of SR resulted in higher TWW scores when compared to both HW
and WP, without any overlap between the SR intervention and WP or HW data points.
Figure 2 (Panels 1 — 4, pp. 64 - 67) reveals a clear differentiation betiResmmi3oth
WP/HW interventions, suggesting that the use of SR is a relatively morsssfidc
accommodation to increase story length. As seen in Table 1 (p. 63), Dan had the highest
mean (range 64 - 67), followed by Cal (range 48 - 59), Bob (range 44 - 51), and then Abe
(range 39 - 43). It should be noted that Bob had one outlier during this phase (79 TWW)
and this was subsequently removed from his ultimate mean calculation. It ikdsiped
that Bob may have produced a longer story because it was a topic that encomgassed hi
special interest area (i.e., war battles). As seen in baseline, HW, andntfiBons, TWW
and WCS mean scores did not differ across participants when using SR.

In terms of %CWS, Figure 4 (panel 1, p. 76) shows that Abe did not demonstrate a
level change from baseline. However, when compared to baseline responding, Bob and Cal
performed better with the SR accommodation but, for Dan, the opposite was truedFigure
(Panel 1, p. 76) reveals that Abe’s SR scores did not differ from his HW and WP scores
and he continued to score consistently high across all interventions with very littl

fluctuation in scores. This is likely because Abe already was performimepaperfect
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levels of accuracy during baseline. Like Abe, Dan showed very little diffetient
between HW and SR interventions, revealing that the use of SR had very little impact on
this variable. It should be noted that neither participant demonstrated struglésewit
structural components of handwriting stories when compared to Bob and Cal, whose
baseline scores were lower. For Bob, there was differentiation between SRlakrt\\bot
and WP conditions. There was no overlap between HW and SR performance and only one
overlapping data point between WP and SR. These data suggest that the use of the SR
intervention assisted with some of the structural components of writing witt \Bloib
struggled the most (e.g., spelling). Cal also obtained a relatively petfermance when
using the SR accommodation compared to HW. Differentiation favored SR relativVé to H
but not WP (Figure 4, panel 3, p. 78), illustrating only one overlapping data point. There
was no differentiation between Dan’s performance using the SR accommodation as
compared to the WP accommodation. Thus, both WP and SR improved some of the
spelling and grammatical errors observed in Dan’s handwritten work.

Figure 5 (Panels 1 — 3, pp. 82 — 84) illustrates the number of story parts written.
There was a definitive level increase for all participants when the SR conigiti
compared to baseline responding. For Abe, Bob, and Cal, the SR was differentiated from
both HW and WP with no overlapping data points. A similar pattern was observed for Dan
(Figure 5, panel 4, p. 85) although one overlapping data point occurred. These data suggest
that the SR accommodation resulted in increases in the number of story parts produced by
all participants and was better than both the HW and the WP conditions.

In sum, during the first ATD condition, baseline was compared with WP and SR

accommodations. Across most dependent variables (TWW, WCS, and number of story
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parts), there was differentiation for SR as compared to HW and WP. There was no
differentiation between handwriting and WP for 3 of the 4 participant across any
dependent variables. Cal was the only participant in which HW was differentiated f
WP, favoring HW. Compared to baseline, SR produced significant level changes that
resulted in higher albeit stable performance.

Replication

Given that SR resulted in the highest TWW per three minute writing sampbsacr
all participants and was clearly differentiated from both HW and WP (SaeeRigpanels
1-4, pp. 64 - 67), it was administered in isolation in the replication phase. The replication
phase serves to strengthen the case for demonstrating a functional fejatetseen an
intervention and the target behavior. Abe, Bob, and Cal continued to obtain TWW and
WCS mean scores at the same level as seen in the first ATD condition buighitly s
increasing trends (See Figures 2 and 3, panels 1 — 4, pp. 64 — 67, pp. 70 - 73). Dan also
obtained scores at the same level but with a slightly decreasing trend.

In terms of %CWS, Abe maintained his perfect accuracy seen during theTidst A
condition, Cal and Dan revealed the same level with slightly increasing,tesmeiBob
showed the same level of responding but with a slightly decreasing trend dGeed;
panels 1 — 4, pp. 76 - 79).

Figure 4 (Panel 3, p. 78) revealed that Cal maintained the equivalent level of
responding in terms of number of story parts, Abe and Bob (See Figure 5, panels 1 and 2,
pp. 82 - 83) also maintained their mean levels but with slightly increasing trendsaand D

showed a slight increase in level but with a decreasing trend (See Figaneel 4, p. 85).
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Alternating Treatments (SRSD + handwriting and SRSD +SR)

SRSD + handwritingAcross all participants, the addition of the SRSD intervention
to the handwriting baseline condition did not improve TWW from baseline and the first
ATD phase, as there were no level changes observed across participariig (e 2,
panels 1 — 4, pp. 64 - 67). In addition, there were no discernable changes in trend, with the
exception of Abe, who showed a slight decreasing trend when SRSD was added to HW. As
in all other phases, WCS continued to be identical to TWW during this phase as well.

With regard to %CWS (See Figure 4, panel 1, p. 76), the addition of the SRSD to
HW had no impact on Abe’s performance as he continued to maintain a perfect score of
100 throughout the remaining phases. Dan also maintained a perfect score in this
condition, which was a slight increase in level from the first ATD phaseRiSaee 4,
panel 4, p. 79). Data from Bob and Cal, the two participants who evidenced more
difficulties in this domain, revealed that the addition of SRSD to HW did not improve
mean %CWS scores (See Table 3, p. 75).

Figure 5 (Panels 1 - 3, pp. 82 - 84) reveals that the addition of the SRSD
intervention to the HW condition had the most positive impact on number of story parts,
as there were level changes observed across three of the four participenSdqB, and
Cal). Dan did not evidence a change in level of responding, but did show a slightly higher
number of story parts in this phase (range 3 — 4) than in the initial ATD (range @e- 3;S
Figure 5, panel 4, p. 85).

SRSD + SRThe combination of the SRSD intervention with the SR
accommodation resulted in level changes for TWW when compared to SR alone across

participants and compared to baseline (See Figure 2, panels 1 — 4, pp. 64 - 67). In addition,
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differentiation favored the SR+SRSD over the HW+SRSD condition. As in other phases,
the WCS data continued to be identical to TWW data.

In terms of %CWS, the addition of the SRSD intervention to the SR
accommodation made very little difference in terms of level of responding across
participants when compared to the initial ATD phase (See Figure 4, panels 1 — 4, pp. 76
79). However, for the two participants (Bob and Cal) who had the most difficultiess in t
domain, these conditions continued to be differentiated, favoring SRSD + SR (Bex Fig
4, second and third panels, respectively, pp. 77 - 78). The addition of the SRSD
intervention to the SR accommodation had the opposite effect on Dan, who showed
differentiation between the two conditions in favor of SRSD + HW (See Figure 4,4anel
p. 79). It should be noted that Dan often exclaimed that he did not want to “stop and make
his work perfect” while he was quickly speaking his stories aloud into the computer.

For the number of story parts, all participants showed a change in level of
responding when the SRSD intervention was combined with the SR accommodation when
compared to baseline and the initial ATD phase (See Figure 5, panels 1 — 4, pp. 82 - 85). A
level change was also observed when SRSD was added to HW; however, consistent with
TWW and WCS, there was differentiation between interventions, favoring SR$D + S
across all students. It is evident that the addition of the SRSD intervention hadatesigr
impact on number of story parts in both conditions, but demonstrated the most successful
results when paired with the SR accommodation.

In sum, during the second ATD phase, the SRSD intervention was combined with
HW and SR, respectively. When the SRSD + SR condition was introduced, this condition

produced a positive level change in TWW, WCS, and number of story parts when
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compared to baseline and the initial ATD phase. The combination of SRSD + HW only
improved the number of story parts when compared to baseline, HW, and WP, but not
more than the SR accommodation alone. There was differentiation between the SRSD +
SR and the SRSD + HW conditions, with greater performance yielded undé $iieS
SR condition. Results with %CWS were variable, as the addition of SRSD had no impact
on three of the four participants and decreased performance slightly for one @hatgnt
Replication

Because SRSD + SR resulted in the higher TWW and was differentiated from the
SRSD + HW condition, it was replicated for two additional sessions for eachpzantic
As seen in Table 1 (p. 63), all participants maintained similar levels acrcsssphigh
Abe, Bob, and Dan revealing slightly increasing trends and Cal with a glagdteasing
trend. As in all other phases, WCS and TWW data were identical.

%CWS data were also maintained at their respective levels with Abe magtai
his mean of 100, Dan showing a slight increase in trend, and Bob and Cal showing slight
decreases in trend (See Table 3, p. 75)

Number of story parts (See Figure 5, panels 1 — 4, pp. 82 - 85) were also
maintained at the levels attained during the second ATD, with Bob (Panel 2, p. 83), Cal
(Panel 3, p. 84), and Dan (Panel 4, p. 85) remaining stable across their two data points and
Abe (Panel 1, p. 82) showing a slight increase in trend.

Generalization

Figures 2 (panels 1 — 4, pp. 64 — 67), 3 (panels 1 — 4, pp. 70 — 73), 4 (panels 1 — 4,

pp 76 — 79), and 4 (panels 1 — 4, pp. 82 — 85) also present generalization data in all panels.

For TWW and WCS, all participants displayed comparable results with tepeateve
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interventions, indicating that skills were generalized with respect to stogyhl when
assessing participants’ creative story homework assignments. Thevaartree with
respect to %CWS and the number of story parts, indicating that skills weralgmuker
with all accommodations and interventions across variables and participants.

Social Validity

Treatment acceptability was assessed for the participants assviiedir parents.
The participants completed the CIRP to assess the degree to which the participants
believed that the various interventions were appropriate, reasonable, fair, fahdTinge
CIRP contains 7 questions on a likert scale, ranging frodmsadree to 6 @gree, with
higher scores representing a more acceptable intervention. Table 5 containgitdie/qua
statistics of all interventions for each participant, including the baselirdnging
condition.

Overall, it is apparent from the results of the CIRP that participantsgeibe
SRSD + SR intervention the most and the baseline HW condition the least (SeB, Table
95). When comparing the individual accommodations in the first ATD (WP and SR), three
of the four participants had a slight preference for SR over WP and one yieldedeopposi
results. In sum, both accommodations were highly preferred over HW but both were
similarly liked. In the second ATD, there was a preference of SRSD + SRR%& $

HW across all participants.
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Table 5

Mean acceptability scores on the CIRP

— HW WP SR __ SRSD+HW___SRSD+SR

Participants M (SD) M (SD) M (SD) M (SD) M  (SD)

Abe 3.29 (2.29) 4.29 (1.89) 4.14 (2.41) 4.29 (2.21) 4.43 (2.07)
Bob 3.14 (2.67) 4.29 (1.98) 4.57 (2.44) 4.14 (2.41) 5.57 (1.13)
Cal 3.14 (2.67) 4.00 (1.53) 4.14(2.27) 4.00 (1.73) 4.29 (2.21)
Dan 2.71 (2.36) 4.00 (2.08) 4.29(2.36) 3.71 (2.29) 4.43 (2.07)
Total 21.50 (1.73) 29.00 (1.15) 29.75(1.50) 28.25(2.92) 32.75 (4.19)

Parents were given the IRP-15 to assess their preferences amongeatiotes.
This scale contains 15 statements regarding the acceptability of eactiuabiireatment.

Like the CIRP, the IRP-15 is based on a likert scale, ranging fratnahgly disagreejo

6 (strongly agreg with higher scores representing a more preferable intervention. These

findings are displayed in Table 6 (p. 96). As found with their children, parents also
strongly preferred the SRSD + SR intervention over the HW baseline condition. In the
second ATD condition, parents also preferred the SRSD + SR over the SRSD + HW

condition.
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Table 6

Mean acceptability scores on the IRP-15

— HW __WP ___SR _ SRSD+HW ____ SRSD+SR
Participants M (SD) M (SD) M (SD) M (SD) M (SD)
Abe 1.00 (0.00) 2.73 (0.59) 4.00(0.00) 4.87 (0.52) 5.20 (1.57)
Bob 1.00 (0.00) 5.13 (0.99) 5.73(0.46) 5.40 (0.91) 5.40 (1.45)
Cal 1.14 (1.30) 2.53 (0.52) 5.40(1.06) 5.00 (0.00) 5.33 (1.76)
Dan 1.53(0.52) 4.80 (0.56) 5.47(1.19) 5.13 (0.83) 5.53 (1.13)

Total 18.75 (4.35) 57.00 (20.35) 77.25(11.70) 76.50 (3.42) 80.50 (2.08)
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Chapter V
Discussion

This chapter provides a summary and discussion of the results. Included is a
discussion of the limitations of the present study as well as suggestions fordseaech.

The purpose of this dissertation was to investigate three issues. First, Fedmpa
two individual writing accommodations (WP and SR) with HW in order to determine
which would result in better written language fluency and production for students Suith A
Variables measured included TWW and WCS, which focus on writing production and
fluency, %CWS, which assesses writing accuracy, and number of storyspaasure of
story completeness and overall quality. Second, | examined whether the additien of t
SRSD writing intervention to the SR accommodation would have an additive effect on
improvements in written language fluency, accuracy, and overall storyyqlailst, |
determined whether written language improvements made with the acconumsdébne
and combined with SRSD would be generalized to homework writing assignments.
Effectiveness of Accommodations

Writing fluency As far as | am aware, this study is the only one that compares HW,
WP, and SR for struggling writers. It is also appears to be the first stedgatane the
usefulness of the SR accommodation for students with AS who also struggle with writing.
| decided to first examine the relative effectiveness of two writiegracnodations in
order to examine the effectiveness of WP, a frequently utilized accommodation f
students with AS (Myles et al., 2003). This study hypothesized that while the theeSRR
accommodation would result in more fluent written work, it would likely be insuffi¢@ent

address deficiencies in story quality and content generation (Quinlan, 2004).athis le
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the development of the second hypothesis, discussed in the following section, which
suggests that the most comprehensive writing improvements would result from egmbini
a writing accommodation and a specific writing intervention (Berningdr, &008;
Hollenbeck et al., 1999; MacArthur & Graham, 1987).

Current study results supported the hypothesis that the SR accommodation would
enable participants to produce more fluently written work (evaluated via TRMWELS)
as SR data differentiated positively from both HW and WP data across aligaautis.
Thus, participants “wrote” longer stories when provided the SR accommodation. SR was
also the accommodation that parents and participants preferred over both HW and WP.

The fact that TWW and WCS data were identical across participants indibate
unique writing challenges of these students (Fein & Dunn, 2007; Myles et al., 2003).
Although both TWW and WCS are measures of writing fluency, WCS differs from TWW
a general measure of writing production, in that there is a focus on the accuratdignodu
of complete sentences (Gansle, 2006). Thus, these participants’ identicahpaderon
these variables may indicate that these participants all had a good understétiteng
basic structure of a sentence (e.g., capitalization of initial word, use bjeztsand verb,
and appropriate end punctuation). It should be noted, however, that both measures included
words that were spelled incorrectly, a skill best measured by the %C\dSlear

Writing accuracy Since the extant literature suggested that students with AS do not
tend to struggle with spelling and grammar (Griswold et al., 2002; Myles et al., 2003),
did not predict that there would be any differences across accommodatiodingtaase
specific writing components, assessed by %CWS. It was clear from thegBndowever,

that these students had idiosyncratic writing skills. For two of the partisipabe and
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Dan, spelling and grammar usage was near perfect and the use of eithenadaton
did not change these results. Although Dan actually demonstrated less avoukatden
using the SR accommodation, which was likely due to his reluctance to correct voice
recognition errors as he was narrating his stories. The other two patsc{Bab and Cal)
struggled with grammar and spelling and consequently had differentially Bigbe/S
scores when using the SR accommodation compared to the HW and WP accommodations.
This was likely due to the fact that the SR software automatically spelisdrds narrated
into the computer correctly and often provides appropriate punctuation without the
participant instructing it to do so, although, the participants had to sometimeg clarif
grammatical or spelling errors when the SR software did not accurateldrtheir
speech.

These improvements in writing accuracy support Quinlan’s (2004) findings, the
only study that examined writing accuracy and SR, that less fluent writetsged fewer
spelling errors when using SR. She added that the gains made in fluency WGk
reducing transcription interference and allowing students’ working memoryutlized
for more accurate and fluent text production. In this current study, particgeernsed less
concerned about spelling during the SR condition (e.g., they did not ask the experimenter
about whether words were spelled correctly as often using SR as they did in timel WP a
HW conditions) and did not appear to get as “stuck” while writing. Thus, participayts m
have been able to think less about accuracy in the SR condition, something De La Paz
(1999) had also suggested. However, Quinlan noted the use of SR is not an intervention
that teaches students how to write more accurately, thus it may not addaspeets of

writing difficulties.
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Writing quality.Another unforeseen outcome was that the use of the SR
accommodation alone resulted in higher mean number of story parts when compared to
HW and the WP accommodation, as it was differentiated from both conditions. Of the two
previous studies that examined the effect of the SR accommodation on written é&anguag
ability, one found improved essay quality, although better improvements were seen with a
scribe (MacArthur & Cavalier, 2004). The other study only showed improvements in
writing quality when SR was paired with SRSD, not when it was used alone (Quinla
2004). When the physical demands of writing are fully alleviated, as seermeitise of
SR, the participants may have been able to draw upon more of their cognitiveagsourc
allowing them to not only pay less attention to accuracy but to give more attention to
generating meaningful content (De La Paz, 1999). It also may be thaipaatiscwvere
able to write lengthier stories using the SR accommodation since themditoe-skills
were not being tapped, thus, providing an opportunity to increase the amount written and
the subsequent number of story parts in their writing samples (De La Paz, 1999).

WP accommodation strengths and limitatidnserestingly, the use of the WP
accommodation, which is commonly recommended for students with AS (Myles et al.,
2003), yielded poor results in terms of fluency and story length when comparediid SR a
did not benefit three of the four participants when compared to HW. Only one participant
(Dan) produced lengthier written work, as measured by TWW, with the WP compared to
his handwritten stories, although this may have been due to his having more experience
with using WP, an accommodation already provided in his classroom and at home. That
three of the four participants did not benefit from the use of a WP supported MacArthur

and Graham'’s (1987) findings in which there were no differences between the us®of a W
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and handwritten work in story length (TWW) and language complexity for hilaifel
sixth graders with learning disabilities. In fact, they found that ppaints actually wrote
slower using a WP, relative to using a scribe and handwriting. In contrast, teetcurr
study’s results refute Bangert-Drowns’ (1993) meta-analysis fisdimat reported that
students wrote lengthier texts when using WP. However, it should be noted thatt-Banger
Drowns’ meta-analysis did not include any students with disabilities, guilyatiy
developing students who had difficulty with writing. Thus, WP may be more beneficial f
students who do not necessarily struggle with the physical demands of writing.

In terms of WP and accuracy (%CWS), the current study yielded mixedsresult
with one participant benefitting from the use of a WP over handwriting (Cal), anothe
showing decreased accuracy (Dan) using a WP, and the remaining twangeneali
difference between WP and HW. This discrepancy is not surprising, given thabriet
and Schrieber (2004) found that using a WP resulted in fewer spelling errorgéor thr
participants with dysgraphia yet, MacArthur and Graham (1987) found no diféerenc
between the use of a WP and handwriting in terms of proportion of grammaticalterror
TWW. It is possible, the use of a WP may have decreased Dan’s %CWS due to his
acknowledgement that he “did not feel like ‘going back’ and wasting time tiogédus
mistakes,” much like his performance using SR.

Unlike the SR accommodation, the WP had no impact on number of story parts
when compared to HW for all participants. These results contradict Bdbgavizs’

(1993) meta-analysis in which there was a slight increase in overall stoity guredn WP

was compared with handwriting, yet support Hollenbeck et al’'s (1999) and MacArid
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Graham’s (1987) findings in which WP had no impact on story quality. Again, only
MacArthur and Graham included children with disabilities.

Mixed results for both SR and WP may also suggest that writing accommodations
are idiosyncratic and should be tested prior to being provided to students. They ako reve
that these writing accommodations may require additional research in order tteprovi
empirical support for their use before making writing accommodation recodatiens
for student with AS.

Effectiveness of Combining Accommodations with a Writing Intervention

Berninger (2008), MacArthur (2000), MacArthur and Hollenbeck et al., (1999), and
Quinlan (2004) have all suggested that the use of writing accommodations alamat will
improve all aspects of writing, particularly writing quality. Current igtaccommaodation
research supports the use of WP to address the physical demands of writing and, thus,
improve fluency and story length but it remains unclear as to whether impaove
writing quality (MacArthur & Graham, 1987). The use of SR appears to be more
promising in addressing fluency and story quality, as found in this study, althougitihesea
is sparse (MacArthur & Cavalier, 2004; Quinlan, 2004). Berninger, MacArthur, and
Quinlan specifically suggested that the combination of a writing accommodatan a
writing intervention that focuses on improving story organization, planning, and overall
quality would result in the most successful outcomes for students with writicgsief

After determining which accommodation would produce the most fluent writing, |
examined whether the combination of the SRSD writing intervention with the SR
accommodation would have an additive effect on improvements in written language

fluency (as measured by TWW and WCS) as well as overall story quality and
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completeness (as measured by number of story parts) when compared withrmgpmbini
SRSD with handwriting. Although the SRSD intervention has been used succesdfully wi
students with AS (Asaro, 2009; Asaro & Saddler, 2009; Delano, 2007) by increasing story
length, the only study to date that combined SRSD with a writing accommodation (SR)
included only typically developing students who were considered “less flueiatsv
(Quinlan, 2004).

Current study results supported the combined use of the SR accommodation with

the SRSD intervention to produce lengthier and more fluent stories when compared to
using SRSD with handwriting for students with AS. Consistent with Quinlan’s (2004)
findings, this current study found that the SRSD + SR condition also resulted in the highes
guality stories that contained the most story parts, when compared to SRSD + HW, which
supports the second part of my hypothesis that addressed story completenesso This al
provides support for utilizing SRSD for students with AS, possibly because it magsaddre
the theory of mind deficits that make it difficult for these students to geneeatidver
thought (e.g., character’s intent, emotional states; Westby, 2004). lroadthe graphic
organizer component may have also helped these participants organize tiesiy stor
another writing difficulty frequently noted in the literature for studenth Wi (Fein &
Dunn, 2007; Fondacaro, 2001; Griswold et al., 2002). The addition of the SR
accommodation to the SRSD intervention may have also served to alleviate amptone-
constraints and to allow the participant to focus on story content rather than physica
production (De La Paz, 1999).

SRSD + SR was also more effective than SR because TWW, WCS, and number of

story parts were higher in the SRSD + SR condition than when SR was provided alone.
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However, the SRSD + SR condition continued to produce the same level of %CWS as seen
with SR alone, therefore suggesting the addition of the SRSD intervention did no¢émpr
writing accuracy. This suggests that the SR alone may be solely respdosible
improvements in %CWS for the two participants (Bob and Cal) who struggled with
spelling and grammar. The SRSD + SR and the SRSD + HW continued to be
differentiated, ultimately revealing the former as the more sutt@ssargeting
production-independent elements of writing.

Contrary to SRSD research results (Asaro, 2009; Asaro & Saddler, 2009; Delano,
2007; De La Paz, 1999; Graham & Harris, 2003;Lane et al., 2008; Lienemann et al., 2006;
Reid & Lienemann, 2006; Saddler et al., 2004), participants in the current study did not
benefit from the SRSD intervention in terms of writing fluency, story length,coracy
when they hand wrote their stories. This may have been due to ongoing complaints about
the physical act of handwriting frequently noted in the literature (Fuenats 2009;
Ghazziuddin et al., 1994; Gross, 1994; Lopata et al., 2007; Lee & Park, 2007; Reinhart et
al., 2006; Winters-Messiers et al., 2007; Winters-Messiers, 2007) and the pasicipant
subsequent preference for the SR accommodation. However, the current dtety yie
similar gains to those made in previous SRSD research in terms of story godlit
completeness. Thus, participants did not necessarily write more when HW veasvpié
SRSD, but they wrote better quality stories.
Generalization of Written Language Improvements to Homework Writing Assignments

The final hypothesis was to examine whether the improvements in writingyluenc
and story completeness would be generalized to participants’ homework writing

assignments. At one point during each alternating treatment phase, | asketi¢ipapes
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to complete a homework writing assignment utilizing each accommodation| &s \tree
combination of HW + SRSD and SR + SRSD. To date, | am aware of only one study that
sought to generalize results to classroom writing assignments. Asarg 20d8nstrated
that participants with AS successfully transferred gains made usingR®ie Btervention
to another writing genre. The current study supports this hypothesis andsAsativigs
as all participants’ written language improvements transferred to thgmwwork for
school. Data showed that SR was differentially more effective than WP anackdas
measures and participants and resulted in higher TWW, WCS, and number of story par
than SR and baseline alone. Furthermore, SR and SRSD combined was differaotially
effective than SRSD and HW for each writing measure, Thus, this study lends $apport
Asaro’s findings that the SRSD intervention may be helpful for students with AS i
variety of writing genres, particularly when paired with SR.
Limitations

This current study has a few limitations that may be addressed in fudasgale.
First, although the use of a WP was not a successful accommodation for thegeapésti
only one participant used WP regularly as an accommodation in school and at home (i.e.,
Dan). That said, all participants were able to type 10 words per minute, which wa
considered proficient for this study (Langone et al., 1996). Furthermore,edBsji'ts
experience using WP, SR and SR + SRSD still resulted in the best outcomes for
productivity and story parts for him.

Second, the SRSD intervention lessons used in this study were brief. Although
Graham and Harris (2003) indicate that the SRSD intervention does not have a specific

timeline in terms of number of lessons, lessons typically involve a greadfdeegdffolding
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and practice. For example, Asaro (2009) provided SRSD instruction in six sesgidds a
La Paz (2001) provided instruction over the course of five sessions, followed by four
sessions of fading teacher support. In the current study, the steps outlinedi®gt-H.
(2003) were completed in two sessions. If the participants were provided additional
practice and support, gains may have been greater. In addition, participagtisngsm
made physical complaints (e.g., “my hand hurts”) when handwriting their respmriees
their respective graphic organizers during the SRSD + SR condition. This reapden
alleviated by creating a template on the computer for the participants far tseir
WWW chart, which is used as their graphic organizer. If the participanésgien the
option to use SR initially to complete their graphic organizers prior to comptagng
writing probes, perhaps they could have made further gains by utilizing segmeisiources
not being tapped by the physical demands of writing (De La Paz, 1999).

Third, it is difficult to assess story quality in a valid and reliable manner
(Greenberg, 1992). Tindal and Parker (1989) noted that many of the subjective writing
measures have poor reliability and that when those measures are modih@doei
reliability, they tend to become less valid. Although the number of story partsdras be
used in recent SRSD studies (Asaro, 2009; Delano, 2007), it is specific to the graphic
organizer utilized in this intervention. Thus, the use of this measure may have produced
inflated results given the match between this variable and the intervention.

Fourth, although the SR accommodation proved to be helpful for these students, it
is not without limitations. The most current version has the best voice recogturacy
rates for adults to date, but there are no data on accuracy rates for dMldcémthur &

Cavalier, 2004). In addition, it is possible that voice recognition accuracy maypbane
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compromised by these students’ odd prosody, a speech characteristic of rtaey chi
with AS (Attwood, 2006; Barnhill, 2001a). Thus, regardless of their preference for using
this software, participants sometimes reported some frustration whentthiareafid not
correctly interpret their statements.

Fifth, although the use of four participants in a single subject study is adequate
systematic replication is required before these data are generalaee(ldt al., 2005). In
future research, a multi-group design could be implemented including participm#sSy
who have writing difficulties. A control group (HW), an SR group, and an SR + SRSD
group could be compared using the same variables as those in the current studyy This ma
provide the additional empirical support for the combination of SR with SRSD for this
population. Another potential study may be to compare the writing challenges of the
student with AS to those with writing learning disabilities. If similar,¢bmbination of
SR with SRSD may be useful for that population as well.

Future Research and Implications

The current findings suggest some areas that should be included in future research.
Since WP, a commonly recommended accommodation for students with AS, was not
found to be an effective way to accommodate handwriting and expressive wriititsdef
future research should focus on exploring more effective assistive technology
accommodations, such as SR. At this time, research supporting SR for students with
written language difficulties is promising but sparse. Although SR technblagyipecome
guite advanced, reporting accuracy rates between 90% and 98% for adults (Ma&Arthur
Cavalier, 2004), there are no accuracy rates reported for children. Futurehrabeald

study child accuracy rates and explore improving SR accuracy for childvesilas for
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special populations like those with AS, due to their atypical speech patterns, pitch, and
tones (Attwood, 2006). In addition, future research should explore the use of SR with other
populations, such as English Language Learners or those with oral langtfiag#ies.
Participants in the current study often had to modify their atypical speeelmgdite.
speak slower, modify pitch, enunciate clearly) to enable the SR software tatalycur
record their stories. Additional research in this area may address whetB& the
accommodation could possibly be used as an intervention for these populations.

Given the anecdotal evidence as well as the current study’s social validity
outcomes that suggest children with AS do not like handwriting, future researctl shoul
examine whether attitudes towards writing may serve as a mediator for ost¢ame
example, it would be interesting to note whether the use of SR could possibly improve
attitudes towards the writing process by alleviating the physicah stfdnandwriting and
that those attitudes may further improve writing outcomes. In addition, it would be
important to find supporting evidence for the notion of “freeing up cognition” (Dieaza
1999) by accommodating for their writing deficits with assistive techydilmgnable them
to produce more accurate and creative work.

Another possible area to explore is the use of a timer for improving writing spee
for children with AS, a common difficulty reported by a number of researcBGrg¢h et
al., 2000; Griswold et al., 2002). It was noted that some of the participants (Abe and Dan)
asked for the timer to be placed in front of them so that they could “keep track” of time
When asked about the timer, they both indicated that it helped them write faster.
Interventions such as sentence combining, which teaches students to construct more

complex sentences, and prewriting, an intervention designed to assist stuttents w
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generating novel ideas through brainstorming may be good interventions (GraRarmmg&
2007) to explore for this particular population given their difficulties with seete
complexity (Myles et al., 2003) and theory of mind/creative thought deficio(B
Cohen, 2001). Also, since the students in this current study evidenced idiosyncratg writ
deficits, some students may require specific interventions addressihggspebrammar,
which is not specifically targeted in SRSD (Graham & Harris, 2003).

Given that the most positive outcomes resulted from the combination of the SR
accommodation and the SRSD writing intervention, future research is needed to provide
additional support for this particular “package.” It would be interesting to kntve iR
and SRSD combination approach would also work for other students with writing
problems or if this particular combination is unique to children with AS, who seem to
require the additional assistance with fine-motor tasks. Also, reseasttwarid
specifically examine SRSD clinical dosage. Studies should examine whnatiearsing the
number and/or length of SRSD sessions would have a positive impact on writing @sitcom
(i.e. integrating SRSD into the students’ writing curriculum) or if fegemsions would be
sufficient when accompanied by booster sessions.

Future researchers may also want to consider conducting brief experimental
analyses examining potential effectiveness of other empirically supmtechmodations
and writing interventions to determine the most effective approach (Berniraer2908;
MacArthur, 2000; MacArthur and Hollenbeck et al.,1999; Quinlan,2004). The current
study contributes to a line of research that have begun to explore possibleesffecti
combinations for various populations (Delano, 2007, e.g. video self-modeling paired with

SRSD; Quinlan, 2004, e.g. SR paired with SRSD). The outcome suggests that merely
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accommodating writing challenges is simply not sufficient to address the exatigs of

written language deficits.
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Appendix A. Recruitment letter to school psychologists

Dear colleagues,

My name is Ariane Schneider and | am a student in the Educational Psychology
Ph.D. program at the Graduate Center of the City University of New YorkK{QUI am
also a school psychologist looking_to recruit 4 studertts Asperger’'s Syndrome (AS) for
a study that | am conducting entitled “Comparing and combining accommodation and
remediation interventions to improve written language performance of childie®it

| am asking that you send home the attached consent letters that desaimy
study to parents who may be interested in having their son/daughter parijgate. The
following is a summary of my research study, as well as the specifictenia for
inclusion.

Purpose:
1. Which accommodation (word processor or speech recognition technology) will
be more successful in improving the written language performance for students
with AS?

2. Will the addition of a specific writing intervention (SRSD) further improve
writing when paired with the more successful accommodation?

Participants: 4 students, from grades 4{f6rmally diagnosed with AS, who have a
history of writing difficultiesand have basic typing skills.

Setting: The study will be conducted in the students’ homes (after s¢soodls not to
interfere with the students’ school schedule. The study will consist of aptekym5
30-minute sessions.

Interventions:

1. Computer Accommodatiorrhis accommodation would involve the student zitily the
WordPad program on the researcher’'s computer e ®riminute stories.

2. Speech Recognition Technology AccommodatimagonNaturally Speaking
Standard, 10 version will be utilized on the researcher’s lapfor the student to verbalize
his/her stories.

3. Self-Reqgulated Strategy Development (SRS is a writing intervention that uses
self-instruction, modeling, guided practice andpiia organizers to improve a student’s
writing skills.

Procedures: Students will be asked to write 3-minute stories based on a suggested topic.
Accommodations will alternated and compared. Next, the most successful audatmom
will be paired with the SRSD intervention to determine if there is further imprene
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Measures The following assessments will be conducted by the researcher andiresearc
assistant prior to, during, and after the interventions.

Dependent MeasuresCurriculum Based Measurement (CBM) will be used to measure
written expression. The 4 variables will be total words written, number of woals i
complete sentence, percentage of correct word sequences, and number of story part

Benefits: These research findings may add to the research describing ways to help reduce
the academic problems that children with AS sometimes hais time, there has not

been any empirically based reseaitne addressing the potential benefits of a particular
writing intervention paired with assistive technology for students with AS.

If you have any questions regarding this study, please e-mail me at
Aschnei4@schools.nyc.govihank you very much.

Sincerely,

Ariane Schneider
School Psychologist
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Appendix B. Parent recruitment letter

Dear parents,

My name is Ariane Schneider, a school psychologist and | am doing research with
students with Asperger’'s Syndrome (AS) for my doctoral dissertation at fulei&e
Center of the City University of New York (CUNY). | am looking to recruitubsnts
with AS (grades 4-6) who are also struggling with writing. | havetedlige assistance of
the school psychologists in my region to help me find potential students, but they will not
be involved in my research study.

In my study, | intend to compare 2 computer accommodations (speech recognition
technology and use of a word processor) and a specific writing interventiea what
combination works best in improving writing skills for students with AS.

The study will be conducted in students’ homes (after school), so as not to interfere
with their school schedule. | will be working with the student individually, using my
laptop computer on various writing tasks. It is anticipated that the studyowsist of
approximately 15 30-minute sessions.

All information will be kept confidential and participation is completeluntary.
Your decision as to whether you would like your child to participate will have nct effie
your child’s standing at his/her school and will not impact the relationshigabathild
may have with his/her school psychologist. You may withdraw consent for yodischil
participation at any time during the course of the study.

If you should have any questions about my study or you decide that you would like

your child to participate, please contact me at Aschnei4d@schools.nyc.gok ykhavery
much.

Sincerely,

Ariane Schneider, M.S.Ed
School Psychologist
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Appendix C. Parent consent form

Consent Form

My name is Ariane Schneider and | am a student in the Educational Psychology

Ph.D program at the Graduate Center of the City University of New Y&K{J, and
Principal Investigator of this project, entitled “Comparing and combiningnactodation
and remediation interventions to improve written language performancdadreahiith
Asperger’s Syndrome.” This is a research study that compares threg wiiérventions
to see which may better address your child’s writing difficulties.

Purpose:

This study is expected to provide students with Asperger’s Syndrome important
strategies to assist with writing skills and hopefully, allow your chilkpeeence
increased success in the area of writing.

| would like permission to work with your son/daughter to compare 3 writing
interventions to see how well each improves written language skills.

Procedures:Since | do not wish to interfere with your son/daughter’s school schedule, the
research will be conducted in your home, at times that are convenient for ydyr fam

The research project will involve working with your child for at least 15 30-minut
sessions. Treatment sessions will last 6-8 weeks.

With your permission, some of these sessions will be audio-taped so that | can have
a colleague make sure that | provide all children in the study with the same
instructions. The tapes will only be heard by me, my colleague, and my advisors.
When the study is completed, tapes will be destroyed.

All information will be confidential, and will be stored in a locked file cabinet, to
which only I, and my advisors, have access.

At any time, you may withdraw consent for your child’s participation and any
information collected will be destroyed.

There will be approximately 4 children taking part in this study.

Benefits of Participation:

There is a possibility that the writing interventions will significantiyprove your

child’s writing skills. Since the writing process has been difficult tarrychild,

this study may provide the help that your child needs and hopefully make him/her
feel more confident about his/her writing.

These research findings may add to the research describing ways talbekptre
academic problems that children with Asperger’s Syndrome sometimes have.

The risk involved in this study may involve some frustration during writing tasks,
though they are quite brief (3 minutes). If your child should express frustration and
or appear fatigued, he/she will be told that he/she can take a break in between
sessions.
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e Your child will also be told that he/she can withdraw from participation at amy tim
In addition, your child will be reassured that work can be checked on the computer
after he/she completed his/her written work.

| may publish results of this study, but names of people, or any identifying-téhéstics,
will not be used in any of the publications. If you would like a copy of this studygepleas
provide me with your name and address and | will happily send you a copy in the future.

If you have any questions regarding this research, you can contact me at
aschneider@gc.cuny.edor my advisor, Dr. Tryon &tryon@gc.cuny.edu

Thank you for your child’s participation in this study. | will give you a copthis
consent form for your records.

| have read and agree that my child can participate in the research prajelerstand that
some of the sessions will be audiotaped, which is mandatory for participation.

Participant’s Guardian’s Signature date Investigator’s Signaturedate
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Appendix D. Student assent script

Student Assent Form

Hello , my name is Ariane Schneider. | am a student at the City

University of New York and would like to talk to you about a research project nat |

doing. I hope to teach boys and girls just like you new ways of writing storiesven’t

be such a hard thing to do. | would be coming to your home about 15 different times to
teach you and when we work together, you can ask for a break whenever you need one.
Also, if you don’t want to work with me anymore, you can tell me or your parents and that
would be OK. All of the work that we do together is private and will be locked in my file
cabinet so that no one will be able to see your work, except for me and my teachers who
help me. Sometimes, | will use a tape recorder to tape us working togethdrstetba

my friends can check my work.

Do you have any questions? Would you like to work with me?

Circle Student’s Response: Yes No | don’t know

Investigator’s Signature Date
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Appendix E. WWW graphic organizer
W-W-W graphic organizer

Who is the main character?

When does the story take place?

Where does the story take place?

What does the main character do or want to do? What

do other characters do?

What happens then? What happens with other

characters?

How does the story end?

How does the main character feel? How do other

characters feel?
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Appendix F. Sample story 1

The Tiger's Whiskers

A long time ago (When), there was a woman who lived with her son (Who) in the
forest (Where). One day, her son got very sick. The woman was very sadgs$)jestich
wanted her son to get well (What she wanted to happen). She tried everything she could
think of, but nothing worked. At last, she remembered that medicine from a tiger’s
whisker would help him get well. So the woman set out to get a tiger’'s whiskers. She
went to a tiger's cave and put food in front of the cave and sang soft music. The tiger
came out, ate the food, and thanked the woman for the music and food. The woman asked
him for one of his whiskers and ran home (What happened). The woman’s son got well

(Ending) and the woman felt very happy (Feeling).
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Appendix G. Sample story 2

Albert the Fish

On a warm, sunny day two years ago (When), there was a big gray fisth name
Albert (Who). He lived in a big icy pond near the edge of town (Where). Albert was
swimming around the pond when he spotted a juicy worm on top of the water. Albert
knew how good worms tasted and wanted to eat this one for dinner (What he wanted to
do). So he swam very close to the worm and bit into him. Suddenly, Albert was pulled
through the water into a boat (What happened). He had been caught by a fisherman
(Ending). Albert felt sad (Feelings) and wished he had been more careful.
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Appendix H. Sample story 3

The Lost Rabbit

After school yesterday afternoon (When)"agiader named Trish (Who) and her
best friend Mary, opened her front door to go out to the park (Where). When they opened
the front door, they saw a little white rabbit sitting on the door mat. They thought the
rabbit was very cute and decided to pet it and pick it up. With Trish’s mom’s help, they
decided to get some carrots from the fridge and give it some food in case it \yas hun
As the rabbit was eating, the girls thought that the rabbit might be lost and tbbaght
plan to find its owner (What the characters do). The girls start making sigmbuhes
the rabbit and Mary draws a picture of the rabbit on the signs (What happens then). The
girls put the signs up on trees on their block with their phone number on it. That evening,
Trish’'s mom got a phone call from a neighbor, Ms. Ebbert, who said that her daughter had
lost her new rabbit and was very sad. Ms. Ebbert then came to Trish’s house with her
daughter and was very excited (Feelings) that Trish and Mary found her rabblittl&he
girl was so happy and excited that she gave Trish the biggest hug shetéverish was
so happy that she could help this little girl (End).
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Appendix I. Intervention Rating Profile — 15
(Martens, Witt, Elliott, & Darveaux, 1985)

The purpose of this questionnaire is to obtain information that will aid in the evaluation of

the

. Please circle the number which best describes your agreement

or disagreement with each statement.

1 = Strongly disagree 2 = Disagree 3 = Slightly disagree 4 = Sligtg a

1. The

5= Agree 6 = Strongly agree

improve writing skills.

2. Most teachers would find the

for improving writing skills.

3. The

would be an acceptable interventiorlto 5 3 4 5 6

appropriatri 5 3 4 5 6

should prove effective in improving 1

writing skills. 2 3 4 5 6
4. 1 would suggest the use of the to other ., 3 4 5 6
teachers.

5. The writing difficulties are severe enough to warrant use of the

6. Most teachers would find the

improving writing skills.

7. 1 would be willing to use the

1 2 3 4 5 6

suitable for,

1 2 3 4 5 6

in the classr<1om2

setting. 3456
8. The would not result in negative side-effects

for children. 52 3 4 5 6
9. The would be appropriate for a variety of

children. 123456
10. The is consistent with those | have usedl 5 3 4 5 6

before in the classroom setting.

11. The is a fair way to improve writing skilli. 5 3 4 5 6
12. The is reasonable for improving writing 1 2 3 4 5 6

skills.
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1 = Strongly disagree 2 = Disagree 3 = Slightly disagree 4 = Slagiride
5 = Agree 6 = Strongly agree

13. | like the procedures used in the . 1 2 3 4 5 6
14. The is a good way to improve writing skills. 1 2 3 4 5 6
15. Overall, the would be beneficial for the

1 2 3 4 5 6
classroom.
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Appendix J. Children’s Intervention Rating Profile

Name Date
What Did You Think?
| do not agree | agree
1 was fair. 1 2 3 4 5 6
2 | Using was too hard. 1 2 3 4 5 6
3 Usmg may cause problems with 1 5 3 4 5 6
my friends.

There are better ways to improve writing than

4 . 1 2 3 4 5 6
using

5 is good to use with other 1 5 3 4 5 6
students.

6 | | like using 1 2 3 4 5 6

5 | think using will help me to do better 1 5 3 4 5 6

in school.
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Appendix K. Protocol

Materials:

Pencil(s) self-statement chart POW chart W-W-W chart

lined paper two sample stories for training sessidiné Tiger's Whiskers
Albert the Fish computer stopwatch reading passage
for typing test researchers sample stomhé Lost Rabbjt

Typing Test:

State’l would like you to type this story. You will have three minutes.
Type as quickly and carefully as you can. Are you ready? Begin typing.”
The following passage will be placed in front of the student:

Dolphins live together in groups. These groups are called pods or herds. A
pod has up to 40 dolphins. A herd can have up to several hundred! Beginning at
birth, each dolphin depends on the other dolphins in the group for survival. When a
dolphin is born, its mother and other dolphins take care of it. A baby dolphin is
called a calf. Itis born underwater and usually comes out tail first. It canitim at
first, so its mother pushes it to the surface to breathe. Sometimes, andthghin
helps the mother do this. Calves stay close to their mothers. Whenscateehungry,
they drink milk from their mother’s body. A dolphin baby needs to nurse ¢re
eight times an hour. It nurses for over a year. In just a few weeks, the clllf w
double in size.

Dolphins spend a lot of time playing together. They even seem to have best
friends. They chase each other. They make circles in the water with leskdrhd try
to swim through them. They leap out of the water and fall back in. They slap their
tails in the water to get attention. Since dolphins like the waves boats nthkg
sometimes swim alongside boats. Baby dolphins are especially playful. When they
play, they throw seaweed at each other. They balance rocks on their flippers. i&ll th

play helps them practice skills they will use later for swimming and hogti
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Phase 1 - Baseline:
@ State Here is a pencil and some sheets of paper for your writing. | want
you to write a story. | am going to read a sentence to you first, and then | want
you to write a story about what happens. You will have one minute to think abdou
the story you will write and then have three minutes to write it. Pleasdo your
best work. If you don’t know how to spell a word, you should guess. Are there
any questions? For the next minute, think aboufinsert story starter). At the end of
the minute, | will saybegin writing.”

If the student discontinues writing prior to the three minutes, encourage him/her
to continue writing. At the end of three minutes, statey and put your pencil
down.” Baseline data should be collected for at least three sessions and unhkbasel

data are stable.

Phase 2 — Alternating Treatments (handwriting, WP, & SR)
SR Training
@ For SR training, statd Wwould like you to read two stories into the

microphone.”

Choosing Treatment Conditions:

@ State 1 am going to put 3 pieces of paper in this hat which has three
different ways you are going to write your story. They will say ‘handwriting,’
‘WP," or ‘SR.” If you choose the ‘handwriting’ paper, you will write your story
like we practiced. If you chose the ‘WP’ paper, you will prepare to write you
story like we practices but you will type it on the computer. If you choasthe ‘SR’
paper, you will prepare to write your story like we practiced but you will tak into
the microphone instead of using a pencil and paper. We will choose a pagach
time before | give you your story starter.” (Student chooses paper. Limitto 3

consecutive times per treatment.).
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Alternating Treatments

@ State T want you to compose a story. | am going to read a sentence to you
first, and then | want you to compose a story about what happens. You will @igr
hand write the story, use the keyboard, or tell your story into the microphne,
depending on the paper you chose from the hat. You will have one minute to ki
about the story you will write and then have three minutes to compose iPlease
do your best work. If you don’t know how to spell a word, you should guess. Are
there any questions? For the next minute, think about (insert story staer). Begin

composing your story.”

Phase 3 — Replication (SR)

@ State 1 want you to compose a story. | am going to read a sentence to you
first, and then | want you to compose a story about what happens. You will tel
your story into the microphone. You will have one minute to think about thestory
you will write and then have three minutes to compose it. Please do ydest
work. If you don’t know how to spell a word, you should guess. Are there any
guestions? For the next minute, think about (insert story starter). Bgin composing

your story.”

Phase 4 — Alternating Treatments (SRSD + handwriting and SRSD + SR)
Training for SRSD: (training should occur in two 30-min sessipns

Training Session #1

Self-StatementState ‘Sometimes when we write, we get ‘stuck.’” | would
like to help you think of some things that you can say to yourself when this
happens. Here is a piece of paper with the following statements ‘to tt of good
ideas, while | work, and to check my work.” What can be good thing to say to
yourself to help you think of good ideas?encourage the student to think of at least
two self-statements and record on sheet. If student is unable to think of a self-
statement, provide example ‘Take my time and a good idea will come to Mgt

can you say to yourself while you work¥encourage the student to think of at least
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two self-statements and record. If student is unable to think of a self-statenoeide
example ‘Slow down and look at my W-W-W chart for helf/y¥hat can you say to
yourself when you are checking your work{encourage student to think of at least
two self-statements and record on sheet. If student is unable to think of a self-
statement, provide example ‘did | include the answers to my 7 questions?’).

Now that you have your self-statements, let’s put them on the desk so you

can look at them while you work”

Introduce POW mnemonicState T am going to teach you some tricks for
writing. First, we're going to learn the POW strategy, or trick, that good writers
use when they write. POW stands for ‘pick my idea, organize my notes, and i
and say more.” One way you can remember POW is that it gives you power when
you write. Before you begin your writing, POW can help remind you the steps in

good writing.

Introduce W-W-W strategsptate Let's find out what the parts of a good

story are. Here is a list of important questions you should answer to help orgae
your writing after picking your idea (lay out the W-W-W graphic organizer and read
the seven questionsl am going to read a story called ‘The Tiger's Whiskers’ to

find out if the writer used all of the parts of a good story (Give the student a copy
of the story without the W-W-W hintsListen carefully.

The Tiger's Whiskers
A long time ago (When), there was a woman who lived with her son (Who) in

the forest (Where). One day, her son got very sick. The woman was very sad
(Feelings) and wanted her son to get well (What she wanted to happen). Ske trie
everything she could think of, but nothing worked. At last, she remembered that
medicine from a tiger's whisker would help him get well. So the worsahout to get

a tiger’'s whiskers. She went to a tiger’'s cave and put food in front of the cave and
sang soft music. The tiger came out, ate the food, and thanked the woman for the

music and food. The woman asked him for one of his whiskers and ran home (What
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happened). The woman’s son got well (Ending) and the woman felt very happy

(Feeling).

Let's go over the story together to see if we can find the answers to our
seven questions(Begin reading the story to the student and pause at each W-W-W hint
and stateHere is the answer to this questiérand point to the student’s copy of the
story and underline correct answer. For example, when reading the ghiasg time
ago,’ pause and state ‘this is the answer to the question ‘when does my story take place
and underline on student’s copy)m going to fill in our W -W-W chart with each of
the answers as | readFill in W-W-W graphic organizer in front of student with
correct responses).
Some other important things to know about good writing is that you can
have more than one character and you can tell more about when and where your
story is taking place. If you look at your POW reminder, it says ‘write and say
more.” This means that you can have more than one thing happening and you can
tell more about how a character is feeling. A good story has all seven parts, makes
sense, and is fun for me to write and for others to read.
Let’s try another story. This time, | would like for you to try to find the
answers by yourself. | am here to help you as you fill in your WV-W chart. Here
is a story called ‘Albert the Fish.’ (Place the story in front of the student without the
W-W-W hints and a W-W-W graphic organizeBlease read the story and then find
the answers to the seven questions. Make sure you write them on yourWFwW

chart.

Albert the Fish
On a warm, sunny day two years ago (When), there was a big gray fish named
Albert (Who). He lived in a big icy pond near the edge of town (Where). Albert was
swimming around the pond when he spotted a juicy worm on top of the water. Albert
knew how good worms tasted and wanted to eat this one for dinner (What he wanted

to do). So he swam very close to the worm and bit into him. Suddenly, Albert was
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pulled through the water into a boat (What happened). He had been caught by a
fisherman (Ending). Albert felt sad (Feelings) and wished he had been marefal.

Let's see if you could find all of the important answers to the seven
guestions (Check the student’'s W-W-W graphic organizer and correct if necessary).

You did terrific work and | think you are ready to write your own story! ”

Training Session #2
Modet State Now | am going to show you how we can use our strategies to
write a good story. | will write a story and show you how | use the strategies and
then you will write a story on your own. Before | begin writing, | am going to put
the self-statements, my POW reminder and my \WV-W chart on my desk
(demonstrate by placing self-statements and POW reminders near thehitegesk
and the W-W-W graphic organizer in the middle of deskgre is my story starter
‘One day, | opened up my front door and a little rabbit was sitting on the door
mat.” Well, if I look at my POW reminder, | know | have to pick my idea. I think
| will write about a girl being excited about finding the rabbit and try to figure out
if it is missing. Now | have to organize my ideas with my YWV-W chart. (Below
are the seven questions and the answers | will model for student. Read each question
aloud, provide answer, and then record on W-W-W sheet).
W-W-W graphic organizer responses

Who is the main character?A little girl named Trish

When does the story take plac¥®@sterday afternoon.

Where does the story take plack?Brooklyn, New York

What does the main character do or want to do; what other characters do?
Trish picks up the rabbit and brings it inside the house and think of ways to help
find its owner. Her best friend helps her.

What happens then? What happens with the other charact@mssh begins
making posters about the lost rabbit and puts them on trees on her block. He

best friend is a good artist and draws a picture of the rabbit.
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How does the story end® neighbor calls Trish’s house and is very happy
that Trish found her daughter’s new rabbit.

How does the main character feel; how do other characters?e@rish feels
very happy that she was able to give the rabbit back to the little girl. The lik girl
was so happy that she gave Trish the biggest hug she ever had.

@ Now that I filled out my W-W-W chart, | am ready to write my story.

While | write, | am going to look at my self-statements if | get stuck. Since | have
organized my notes, | am ready to writgpoint to the POW reminderHere | go. |
am going to place a check next to the question when I've answered it in my stor

(talk aloud as you write your story):

The Lost Rabbit

After school yesterday afternoon (Whera 4" grader named Trish (Who) and
her best friend Mary, opened her front door to go out to the park (Whek&hen they
opened the front door, they saw a little white rabbit sitting on the door mat. They
thought the rabbit was very cute and decided to pet it and pick it up. With Trish’s
mom'’s help, they decided to get some carrots from the fridge and give it somerfood i
case it was hungry. As the rabbit was eating, the girls thought that the rabightn
be lost and thought of a plan to find its owner (What the characters ddje girls
start making signs describing the rabbit and Mary draws a picture of the rabbit on the
signs (What happens then). The girls put the signs up on trees on their bldbk w
their phone number on it. That evening, Trish’s mom got a phone call from a
neighbor, Ms. Ebbert, who said that her daughter had lost her new rabbit and was
very sad Ms. Ebbert then came to Trish’s house with her daughter and was very
excited (Feelings) that Trish and Mary found her rabbit. The little girl was lsappy
and excited that she gave Trish the biggest hug she ever got! Trish was so happy that
she could help this little girl (End).
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Look how | wrote my story using my W-W-W chart, my self-statements,
and the POW reminder. When | got stuck, | looked at my helpful self-statenms
and the POW reminder. | think you are ready to write your own story.

Independent practiceState T want you to write a story. | am going to read a
sentence to you first, and then | want you to write a short story about what
happens. Please fill out your WW-W chart, look at your self-statements and
POW reminder if you get stuck. After you fill out your W-W-W chart, you should
begin writing your story. Do your best work and if you don’t know how to spell a
word, you should just guess. | am here to help you if you forget how to use your
strategies. Here is your story starter: ‘This weekend | am going to a birthday
party.” Place your self-statements, POW reminder and \AW-W chart on your
desk and begin’(watch the student work, prompt him/her when needed).
Excellent work! Let’s check your story to see if you answered all of your
guestions (Check work, correct if necessaryjJow you have what it takes to be a

great writer!”

Choosing Treatment Conditions:

@ State T am going to put 2 pieces of paper in this hat which has two different
ways you are going to write your story. One will say ‘SRSD + handwriting’ and
the other will say ‘'SRSD + SR.’ If you choose the ‘SRSD + handwriting’ paper,
you will write your story like we practiced. If you choose the ‘SRSD + SR’gper
with, you will prepare to write your story like we practiced but you will talk into

the microphone instead of using a pencil and paper. We will choose a pagach
time before | give you your story starter.” (Student chooses paper. Limitto 3

consecutive times per treatment.).

Alternating Treatments:
@ State ‘1 want you to write a story. | am going to read a sentence to you first,
and then | want you to write a short story about what happens. Please put your

self-statements, your POW reminder and WWW chart on your desk. Don't forget
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to use your POW reminders and self-statements if you get stuck. When you are
finished filling out your WWW chart, state “I'm done.” At that time, | will le tyou
know when you could begin writing your story. You will either be writing your
story using pencil and paper or by talking into the microphone, depending on ¢h
piece of paper you chose from the hat. You will have 3 minutes to write your story.
Do your best work and if you don’t know how to spell a word, you should guess.
Are there any questions? (If the participant discontinues writing lefore the three
minutes have elapsed, the researcher will encourage him/her to contmwriting.

After 3 minutes, the researcher will state “stop.”

Phase 5 — Replication (SRSD + SR)

@ State T want you to write a story. | am going to read a sentence to you first,
and then | want you to write a short story about what happens. Please put your
self-statements, your POW reminder and WWW chart on your desk. Don't forget
to use your POW reminders and self-statements if you get stuck. When you are
finished filling out your WWW chatrt, state “I'm done.” At that time, | will le tyou
know when you could begin writing your story. This time, you will be writhg your
story by talking into the microphone. You will have 3 minutes to write your stoy.
Do your best work and if you don’'t know how to spell a word, you should guess.
Are there any questions? (If the participant discontinues writing lefore the three
minutes have elapsed, the researcher will encourage him/her to conimwriting.

After 3 minutes, the researcher will state “stop.”
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Appendix L. Procedural integrity checklist

Typing Test
/  Researcher read “typing test” instructions according to protocol
/  Researcher allowed 3 minutes for typing test
Phase 1 - Baseline
/  Researcher read “baseline” instructions according to protocol
/  Researcher allowed 3 minutes for participant story writing
/  Researcher provided 5 minute break between stories
/  Researcher collected at least 3 baseline data points
Phase 2 - Alternating Treatments (Handwriting, WP, & SR)
/  Researcher read “SR training” instructions according to protocol
/  Researcher read “choosing treatment conditions” instructions according to
protocol
/  Researcher read “alternating treatment” instructions accoraipgptocol
/  Researcher provided 3 minutes for participant story writing
/  Researcher provided 5 minute break between stories
/  Researcher did not allow one treatment to be repeated for more than three
consecutive times
Phase 3 - Replication (Handwriting & SR)
/  Researcher read “replication” instructions according to protocol
/  Researcher provided 3 minutes for participant story writing
/  Researcher provided 5 minute break between stories
/2 Researcher did not allow one treatment to be repeated for more than three
consecutive times
Phase 4 - SRSD Training Session #1
/  Researcher read “self-statements” instructions according to protocol
/  Researcher read “POW” instructions according to protocol
/  Researcher read “WWW?” instructions according to protocol
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Researcher read “The Tiger's Whiskers” and helped participant fill in
WWW chart according to protocol
Researcher read “Albert the Fish” and allowed participant to create s or

own WWW chart according to protocol

Phase 4 - SRSD Training Session #2

4

4

Researcher read “The Lost Rabbit” instructions and modeled completing the

WWW chart according to protocol

Researcher read “independent practice” instructions according to protocol

Phase 4 — Alternating Treatments

4
4
4
4

4

Researcher read “choosing treatment conditions” instructions according to

protocol

Researcher read “alternating treatments” instructions accoalprgtocol
Researcher provided 3 minutes for participant story writing
Researcher provided 5 minute break between stories

Researcher did not allow one treatment to be repeated for more than three

consecutive times

Phase 5 — Replication

4
4

Researcher read the “replication” instructions according to protocol

Researcher provided 5 minute break between stories
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