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Learning Profiles and
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This study investigated literacy learning in students with specific kinds of language challenges at
a specific stage of schooling—transition to high school—when the language requirements of the
curriculum can be especially challenging. For this exploratory research, a case study approach was
adopted that compared 2 adolescent boys both with language learning problems but with 2 con-
trasting disabilities—autism spectrum disorder (ASD) versus oral and written language learning
disability (OWL LD)—just before entry to ninth grade. Three research aims compared participants
on (a) learning profiles assessed via a comprehensive psychoeducational assessment battery, (b)
change in their learning profiles based on response to instruction to a computerized intervention,
and (c) change in their personal narrative compositions and use of taught translation strategies
collected during 6 lessons of the computerized intervention. Results indicated that participants
demonstrated variable psychoeducational profiles and response to instruction that highlighted sim-
ilar yet distinct patterns of strengths and weaknesses. Personal narrative writing samples showed
that participants demonstrated distinct challenges, but only the participant with ASD showed
no response to instruction and produced predominantly off-topic text. Results are discussed in
reference to educational applications and future research design implications to understand the
writing challenges experienced by children with ASD in reference to children with OWL LD or
other specific learning disabilities. Key words: assessment, autism spectrum disorder, case
study, education, intervention, specific learning disabilities, transcription, translation, writing
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L ITERACY LEARNING DRAWS on aural lan-
guage by ear, oral language by mouth,

reading visible language by eye, and writ-
ing language by pen, pencil, or computer
tool (Berninger, 2000). Yet, the importance
of including writing instruction for language
by hand is often ignored or neglected at a
time in education when the importance of
reading has been emphasized even though
writing is equally important (National Com-
mission on Writing for America’s Families,
Schools, and Colleges, 2003). Moreover, re-
search has shown the benefits of teaching
in a manner that integrates language by ear,
mouth, eye, and hand and aims at all levels of
language of increasing size (subword → word
→ syntax → text) within each of these lan-
guage systems close in time (see Berninger,
2015). Thus, the purpose of the research de-
scribed in this article was to investigate liter-
acy learning in students with specific kinds
of language challenges at a specific stage of
schooling—transition to high school—when
the language requirements of the curricu-
lum can be especially challenging. For this
exploratory research, a case study approach
was adopted that compared two adolescent
boys both with language learning problems
but with two contrasting disabilities—autism
spectrum disorder (ASD) versus oral and writ-
ten language learning disability (OWL LD)—
just before entry to ninth grade. To begin,
the language learning issues associated with
each of these disabilities are explained. Then,
the research aims are described within the
language learning framework for multiple,
multileveled language systems that also in-
teract with other domains of development—
cognitive, social emotional, sensorimotor, and
attention/executive functions.

AUTISM SPECTRUM DISORDER

Autism spectrum disorder is a neurode-
velopmental disability in which individuals
demonstrate specific difficulties with social
communication and social interactions along
with presenting restricted, repetitive patterns
of behavior, interests, or activities (American

Psychiatric Association [APA], 2013). Autism
spectrum disorder affects approximately one
in 59 eight-year-old children, with an es-
timated majority (69%) of these children
demonstrating below average to above aver-
age cognitive abilities without the presence
of a co-occurring intellectual disability (Baio
et al., 2018). Research has shown that various
associated characteristics of ASD may impact
academic learning, including variations in so-
cial (e.g., social communication and social
cognition), cognitive (e.g., executive func-
tions and detail-focused processing), memory,
and linguistic (e.g., semantics and pragmat-
ics) abilities (Bauminger-Zviely, 2013, 2014;
Fleury et al., 2014; Keen, Webster, & Ridley,
2015; Kim, Paul, Tager-Flusberg, & Lord,
2014; Mundy & Mastergeorge, 2012; Simpson
& Myles, 2016; Whitby & Mancil, 2009). Chil-
dren with ASD demonstrate persistent aca-
demic challenges (Bauminger-Zviely, 2013,
2014; Mundy & Mastergeorge, 2012) and rep-
resent a substantial percentage (9%) of chil-
dren receiving school services under the Indi-
viduals with Disabilities Education Act in the
United States (McFarland et al., 2018).

Language by hand poses special challenges
for students with ASD, especially for the tran-
scription and translation processes of writing
(Finnegan & Accardo, 2018; Kushki, Chau, &
Anagnostou, 2011). Transcription difficulties
interfere with turning the language represen-
tations in the mind into written letters and
words, often due to fine motor control and
visual–motor integration that affect handwrit-
ing legibility and speed (Church, Alisanski,
& Amanullah, 2000; Coffin, Myles, Rogers, &
Szakacs, 2016; Kushki et al., 2011; Mayes,
Breaux, Calhoun, & Frye, 2017). Transla-
tion difficulties interfere with transforming
cognitions into language representations in
the mind that in turn impact text quality,
complexity, and organization (Fayol, Alamar-
got, & Berninger, 2012); such problems in
translation have been associated with prob-
lems in cognition, social communication, lan-
guage, and attention (Brown, Johnson, Smyth,
& Oram Cardy, 2014; Dockrell, Ricketts,
Charman, & Lindsay, 2014; Mayes & Calhoun,

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



130 TOPICS IN LANGUAGE DISORDERS/APRIL–JUNE 2019

2003, 2007, 2008; Zajic et al., 2018). How-
ever, other multifaceted challenges may un-
derlie the writing difficulties of students with
ASD, and research is needed to identify these.

Not only assessment research but also in-
structional intervention research may be in-
formative in this regard. Evidence-based prac-
tices (EBPs) for academic interventions have
emerged within the last decade specifically for
children with ASD (Bauminger-Zviely, 2013,
National Autism Center, 2015; Wong et al.,
2015), but EBPs for writing for this population
do not exist. Instead, research has suggested
drawing from effective writing practices
like explicit instruction, technology-aided in-
struction, self-management, visual supports,
and peer-mediated instruction (Asaro-Saddler,
2015, 2016; Pennington & Delano, 2012).
However, more research is needed on how
best to meet the diverse writing challenges
experienced by individuals with ASD.

SPECIFIC LEARNING DISABILITIES

Epidemiological studies have shown that
specific learning disabilities (SLDs) related
to language affect approximately one in
five school-aged children (Katusic, Colligan,
Weaver, & Barbaresi, 2009), but not all
these SLDs are the same (Berninger & Wolf,
2016; Silliman & Berninger, 2011) as the
following examples show. Dysgraphia (im-
paired subword letter production) interferes
with accuracy and/or rate of letter writing,
which can in turn interfere with spelling and
composing achievement. Dyslexia (impaired
word reading and spelling) interferes with
learning to decode (pronounce) unfamiliar
words, identify familiar real words auto-
matically, and encode (turn heard words
into written words). Oral and written lan-
guage learning disability (impaired listening
comprehension, oral expression, reading
comprehension, and/or written expression)
is related to syntactic and morphological
difficulties. So, the hallmark impairment for
each of these three SLDs involving language
is at a different level of language, and these
impairments cascade in increasing unit

size (subword→word→sentence→text;
Berninger, Richards, & Abbott, 2015).
However, although there are cases of pure
dysgraphia, pure dyslexia, and pure OWL
LD, some students with OWL LD may also
have co-occurring dyslexia or dysgraphia,
and some students with dyslexia may also
have co-occurring dysgraphia. These SLDs af-
fecting language learning at different levels of
language occur in students who are otherwise
typically developing in terms of cognition,
social emotional functions, sensorimotor
functions, and attention/executive functions
(Berninger, 2015; Berninger et al., 2015).

RESEARCH AIMS OF THE CURRENT
STUDY

The first research aim is to compare a
student with ASD (pseudonym Jack) with a
student with OWL LD (pseudonym John) on
their learning profiles across the four lan-
guage systems and various levels of language
within language systems as well as cogni-
tive and executive functions. Oral and writ-
ten language learning disability is typically the
most impaired of the SLDs involving language
learning—not only are there hallmark impair-
ments in syntax and text language skills but
also often challenges with word-level reading
and spelling skills. The aural and oral language
problems appear during the preschool years
and typically continue during the school years
(Silliman & Berninger, 2011). Oral and written
language learning disability is often confused
with dyslexia, but not all reading problems
are dyslexia, and OWL LD is often not identi-
fied and treated (Arfé, Dockrell, & Berninger,
2014).

Of interest is whether ASD, which in-
volves language as well as nonlanguage im-
pairments, is associated with a similar learn-
ing profile for language, cognition, execu-
tive functions, and social skills as OWL LD,
which is primarily a language impairment. For
example, children with ASD and SLD often
demonstrate similar problems on writing as-
sessments (Finnegan & Accardo, 2018), but
the underlying mechanisms contributing to
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these writing problems may differ for the tran-
scription and translation processes of writ-
ing (e.g., Price, Lacey, Weaver, & Ogletree,
2017). Transcription difficulties in ASD have
been found to be related to graphomo-
tor difficulties (Church et al., 2000; Coffin
et al., 2016; Kushki et al., 2011; Mayes
et al., 2017), whereas transcription difficul-
ties in dysgraphia, for instance, are related
to orthographic coding (storing and process-
ing letter forms in memory) and executive
function as well as graphomotor processes
(for reviews, see Berninger, 2015; Silliman
& Berninger, 2011). Research is needed on
whether transcription difficulties in OWL LD
are also related to orthographic processes
such as the orthographic loop that integrates
orthographic codes with graphomotor output
and to executive functions that manage the in-
tegration process. Translation difficulties are
found in both ASD and SLD, but different skills
have been shown to predict measures of trans-
lation in groups with these contrasting disor-
ders (e.g., ASD symptomatology in children
with ASD and working memory and spelling
abilities in children with specific language im-
pairment; Dockrell et al., 2014).

In contrast to prior research that exam-
ined the predictors of specific written lan-
guage skills in students with ASD or an SLD,
the current study examines the learning pro-
files of a student with ASD and a student with
OWL LD to identify commonalities and differ-
ences between them in cognition, the four
language systems, and executive functions.
Mostly norm-referenced test scores were used
for describing these profiles, but occasionally
raw scores or z-scores based on researcher-
developed tasks were used. Parent reports
about developmental history prior to school
and educational history were also considered
for making these comparisons, as well as di-
rect observation by the research team of the
students’ social behaviors during assessment
and instruction.

The second specific aim is to compare the
student with ASD and the student with OWL
LD on response to instruction. These students
are matched on grade level after completing

intervention (ninth grade at the transition to
high school), gender (male), and handedness
(right). Both students were Caucasian and
came from middle-class families. Of interest is
how the component skills in the learning pro-
files may change in response to the same com-
puterized instruction (either comparably or
differently) for the students with contrasting
kinds of disabilities involving language. The
computerized instructional program teaches
writing and reading skills at different levels
of language close in time while also drawing
on aural and oral language in the process. It
has previously been shown to be effective
in improving language learning of students
with dysgraphia, dyslexia, and OWL LD
(e.g., Niedo, Tanimoto, Thompson, Abbott,
& Berninger, 2016; Tanimoto, Thompson,
Berninger, Nagy, & Abbott, 2015). At issue is
whether this intervention designed to teach
language learning skills to students with SLD
(e.g., OWL LD) will result in comparable
response to instruction for a student with
ASD. Two kinds of response to instruction as-
sessments are employed: (a) readministration
of psychoeducational assessments given at
pretest again at posttest to assess changes in
specific skills in the learning profile, and (b)
writing samples composed by each student in
six successive lessons (personal narratives).

The third specific aim is to compare re-
sponse to instruction in writing based on
changes in personal narratives over the first
six lessons. Specific assessed changes across
personal narratives included the percentage
of sentences relevant to topic at hand and the
frequency of using previously taught strate-
gies for writing the next sentence and creat-
ing text structures.

Developmental framework underlying
the assessment and instruction

Both assessment approaches and effective
instructional practices for children with SLD
may also be effective with children with ASD
due to common concerns for both popula-
tions (Aspy & Grossman, 2016; Price et al.,
2017), as both groups can often experience
heterogeneous challenges in nonlanguage
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domains that further contribute to specific
skill difficulties in varied language skills. For
example, the nature and the extent of the
various difficulties may vary between groups
(McKnight & Culotta, 2012; Taylor, Maybery,
Grayndler, & Whitehouse, 2014), particularly
with regard to specific writing difficulties (for
representative findings about the writing chal-
lenges of children with SLD, see Arfé et al.,
2014; MacArthur, Graham, & Fitzgerald, 2015;
Swanson, Harris, & Graham, 2013). Ongo-
ing research is needed to determine how to
use effective instructional practices like those
used for struggling writers, often with SLD,
with children with ASD (e.g., Asaro-Saddler,
2016).

To make the comparisons between ASD
and OWL LD in the current study, a develop-
mental framework was adopted on the basis
of the four language systems (aural language,
oral language, reading, and writing) that func-
tion both alone and with each other as
well as with cognitive, social–emotional, and
attention/executive function processes in
guiding language learning and in responding
to literacy instruction (Berninger, 2000, 2015;
Berninger, Garcia, & Abbott, 2009; James, Jao,
& Berninger, 2015). Careful consideration of
the overall learning profile with multiple lan-
guage skills and related processes helps pin-
point where individual strengths and weak-
nesses fall to inform appropriate instructional
approaches (Silliman & Berninger, 2011). The
computerized instruction employed in the
current study included learning activities that
engaged the multiple language systems and
were designed to also develop the related
processes (see Method section for further
discussion).

METHOD

Participants

Student with ASD

Jack was 15 years, 9 months when pretested
before participating in the computerized
instruction at the university during a summer
program, after which he was posttested and

entered the ninth grade. While he completed
the pretest assessment battery described
later, his mother completed parent ques-
tionnaires regarding relevant background
information about developmental, medical,
and educational history. At 4 years of age, Jack
was diagnosed with pervasive developmental
disorder—not otherwise specified by an in-
terdisciplinary team of medical professionals
in the preschool he attended. During the
school years, that diagnosis was revised to
Asperger’s syndrome. With the latest ASD
diagnostic criteria revisions (APA, 2013),
Jack’s diagnosis falls under the broader ASD
diagnostic category. He was receiving school
services specifically for social skills at the
time of the study. It is important to note that
an ASD diagnosis rules out a diagnosis of OWL
LD, which is diagnosed only in the absence
of developmental disabilities. Jack has had
a history of sensory problems and sleeping
difficulties and takes multiple medications. By
parent report, he performs better at reading
when he can follow along silently while
someone else reads the material aloud to
him; he cannot write or read cursive letters
but has had prior typing instruction; and he
has trouble with note taking at school. His
mother also reported that he prefers to read
encyclopedias and memorize information;
he is particularly interested in fantasy and
violence.

During the intervention sessions, the grad-
uate teaching assistants who monitored stu-
dents’ attention to and engagement in the
computerized learning activities noted that
Jack never interacted socially with any of the
other students also participating in the inter-
vention. This lack of social interaction with
peers was in marked contrast to the students
with SLD who had to be reminded to focus
on the learning activities and not to interact
with the other students in the computer labo-
ratory at the same time. Jack’s data were not
included in any previously published research
articles by the research team on the effec-
tiveness of the computerized instruction for
students with SLD or analyses of diagnostic
profiles.
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Student with OWL LD

John was 15 years, 6 months when
pretested before participating in the com-
puterized instruction at the university during
a summer program, after which he was
posttested and entered the ninth grade.
While he completed the diagnostic assess-
ment battery, his mother completed parent
questionnaires regarding relevant back-
ground information about developmental,
medical, and educational history. Although
John produced single words about the time of
his first birthday, his multiword constructions
were delayed until about the time of his third
birthday. His motor developmental mile-
stones were always delayed by a few months
during the preschool years. He enjoyed
interacting with others but always preferred
playing with younger children, possibly
because he found it easier to interact with
them verbally than same-age peers because of
his language challenges. His mother reported
that John takes multiple medications, and
that he enjoys spending time outdoors,
skateboarding, playing with neighborhood
children, and going to school. John has always
struggled with reading, writing, and math,
and has had an Individualized Education Plan
since the third grade. An earlier assessment
by a neuropsychologist reported diagnoses
of attention-deficit/hyperactivity disorder
(ADHD), dyslexia, and dysgraphia, all of
which were noted in the pretest assessment
for the current study in addition to the OWL
LD. The neuropsychologist probably did
not diagnose OWL LD due to not assessing
oral language or not reviewing preschool
development history.

Assessment battery

All measures in Table 1 were administered
both at pretest and posttest (except for tests
of cognition, which were administered only at
pretest). The pretest measures were used to
describe the overall profiles for cognition, au-
ral and oral language, reading and writing, and
executive functions prior to the computer-
ized instruction. The changes from pretest to

posttest on the measures given at both times
were used to assess response to instruction. A
change of at least one-third standard deviation
(five points for standard scores and one point
for scaled scores) was noted as a probable in-
dicator of improvement (see Tanimoto et al.,
2015).

Cognition

A Neuropsychological Assessment, Second
Edition (NEPSY-II; Korkman, Kirk, &
Kemp, 2007): Theory of Mind. Theory of
Mind refers to how well individuals can
understand that others may have perspec-
tives different from their own. The verbal
task, which is sensitive to the social aspects
of communication, requires responding to
questions about various scenarios to assess
understanding of others’ perspectives. The
contextual task requires identifying the
represented affect of specific people.
Publisher-reported test–retest reliability is
0.58.

Woodcock-Johnson III Tests of Cognitive
Abilities (WJ-III COG; McGrew & Wood-
cock, 2001): Concept Formation and Anal-
ysis Synthesis. The Concept Formation task
assesses inductive reasoning (the ability to
abstract concepts from examples of the
concepts) via identifying the rule govern-
ing a set of colored geometric figures. The
Analysis Synthesis task assesses deductive
reasoning (the ability to apply a concept or
a rule to solve a problem) via identifying
the missing components of an incomplete
logic puzzle. Publisher-reported test–retest
reliabilities are 0.77 and 0.83, respectively.

Wechsler Intelligence Scale for Children,
Fourth Edition (WISC-IV; Wechsler, 2003):
Similarities, Vocabulary, and Comprehen-
sion. The Similarities task requires explain-
ing orally how two items spoken by the
examiner are alike. The Vocabulary task re-
quires oral definitions of words spoken by
the examiner. The Comprehension task re-
quires orally responding to questions about
the world we live in. Scores on the three
subtests are combined to compute the Ver-
bal Comprehension Index, an indicator
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Table 1. Psychoeducational assessment prior to computerized instruction for multilevel inte-
grated reading–writing for a student with autism spectrum disorder (Jack) and a student with
oral and written language learning disability—impaired syntax (John)

Jack’s Profile (Autism
Spectrum Disorder)

John’s Profile (Oral and
Written Language

Learning Disability)

Score Rangeb Score Rangeb

Cognitivea

NEPSY-II Theory of Mindc 1-3 Below average < 2 Below average
WJ-III COG Concept Formationd 103 Average 86 Low average
WJ-III COG Analysis Synthesisd 51 Below average 95 Average
WISC-IV Verbal Comprehensiond 83 Low average 77 Borderline
WISC-IV Similaritiese 7 Low average 5 Borderline
WISC-IV Comprehensione 6 Low average 7 Low average
WISC-IV Vocabularye 8 Average 6 Low average

Aural and oral language
WJ-III ACH Understanding Directionsd 68 Below average 86 Low average
WJ-III ACH Oral Comprehensiond 96 Average 105 Average
CELF-4 Formulated Sentencese 5 Borderline 5h Borderline

Reading
WJ-III ACH Word Identificationd 93 Average 55 Below average
WJ-III ACH Word Attackd 92 Average 82 Low average
WJ-III ACH Passage Comprehensiond 70 Borderline 78 Borderline
TOWRE-2 Sight Word Efficiencyd 74 Borderline 75 Borderline
TOWRE-2 Phonemic Decoding Efficiencyd 73 Borderline 73 Borderline

Writing
Alphabet Keyboarding Lettersf 19h - 8h -
Alphabet Manuscript Lettersf 3h - 4h -
Alphabet Cursive Lettersf 0h - 0h -
DASH Copy Beste 5 Borderline 4h Borderline
DASH Copy Faste 3 Below average 4 Borderline
WIAT-III Spellingd 78h Borderline 75 Borderline
WIAT-III Sentence Combiningd 74h Borderline 69h Below average
WJ-III ACH Writing Fluencyd 78 Borderline 57h Below average
TOC Word Choicee 7h Low average 6h Low average
TOC Word Scramblese 4h Borderline 6h Low average

Executive functions
D-KEFS Color Word Inhibitione 1h Below average 2 Below average
RAN Lettersd 105 Average 101 Average
RAS Letters and Numbersd 87 Low average 85h Low average
Alphabet 15 Rapid Automatic Letter Writing Z-Scoreg −2.50h Below average −2.48h Below average

Note. CELF-4 = Clinical Evaluation of Language Fundamentals, Fourth Edition; DASH = Detailed Assessment of Speed of Handwriting;
D-KEFS = Delis-Kaplan Executive Function System; NEPSY-II = A Neuropsychological Assessment, Second Edition; RAN = Rapid
Automatized Naming; RAS = Rapid Alternating Stimulus; TOC = Test of Orthographic Competence; TOWRE-2 = Test of Word Reading
Efficiency, Second Edition; WIAT-III = Wechsler Individual Achievement Test, Third Edition; WISC-IV = Wechsler Intelligence Scale
for Children, Fourth Edition; WJ-III ACH = Woodcock Johnson Tests of Achievement, Third Edition; WJ-III COG = Woodcock Johnson
Tests of Cognitive Abilities, Third Edition.
aThe cognitive measures were administered only at pretest.
bRanges indicate the band in which scores tend to occur across repeated testing and tend to be more reliable than standard scores,
scaled scores, or z-scores alone. Ranges are interpreted as follows: Average = −2/3 standard deviation (SD) to upper limit just below
+2/3 SD; Low Average = −11/3 SD to upper limit just below −2/3 SD; Borderline = −2 SD to upper limit just below −11/3 SD; and Below
Average = below −2 SD.
cPercentile Score.
dStandard Score (mean = 100, SD = 15).
eScaled Score (mean = 10, SD = 3).
fRaw Score.
gZ-Score (mean = 0, SD = 1).
hParticipant demonstrated change from pretest to posttest on standard score, scaled score, or z-score of at least 1/3 of a SD (see article
text for means and SDs) or noticeable change in the positive direction on raw scores. See text for further discussion.
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of verbal intelligence. Publisher-reported
test–retest reliability for the Verbal Com-
prehension Index is 0.93–0.95.

Aural and oral language

Woodcock-Johnson III Tests of Achievement
(WJ-III ACH; McGrew & Woodcock, 2001):
Oral Comprehension and Understanding
Directions. The Oral Comprehension task
is an aural cloze task that requires provid-
ing a word orally during a pause in unfold-
ing heard text. The Understanding Direc-
tions task assesses how well an individual
can understand and follow spoken direc-
tions. Publisher-reported test–retest relia-
bilities are 0.88 and 0.83, respectively.

Clinical Evaluation of Language Funda-
mentals, Fourth Edition (CELF-4; Semel,
Wiig, & Secord, 2003): Formulated Sen-
tences. The Formulated Sentences task re-
quires constructing oral sentences from
three provided words. Publisher-reported
test–retest reliability is 0.62–0.71.

Reading

WJ-III ACH: Word Identification, Word At-
tack, and Passage Comprehension. The
Word Identification task requires pronunci-
ation of single real written words on a list
without context clues. The Word Attack
task requires pronunciation of single writ-
ten pseudowords (pronounceable words
without meaning) on a list. The Passage
Comprehension task requires orally sup-
plying a missing word in a blank that fits
the context of a current sentence and prior
sentences in a written passage. Publisher-
reported test–retest reliabilities are 0.95,
0.71–0.83, and 0.85, respectively.

Test of Word Reading Efficiency, Second
Edition (TOWRE-2; Torgesen, Wagner, &
Rashotte, 2012): Sight Word Efficiency
and Phonemic Decoding Efficiency. The
Sight Word Efficiency task requires accu-
rate pronunciation of as many printed real
words on a list as possible within 45 s.
The Phonemic Decoding Efficiency task re-
quires accurate pronunciation of as many
printed pseudowords on a list as possible

within 45 s. Publisher-reported test–retest
reliabilities are 0.91 and 0.90, respectively.

Writing

Alphabet letter writing from memory (first
15 s). This experimenter-designed mea-
sure requires individuals to produce low-
ercase letters of the alphabet accurately
and quickly in alphabetic order from mem-
ory (Berninger, 2009), first by printing
manuscript letters, then by printing cur-
sive letters, and then by selecting keys on a
keyboard. Three raw scores are generated
for the number of correct letters within the
first 15 s in alphabet writing from memory:
printing manuscript letters, writing cursive
letters, and selecting and pressing letters
on a keyboard. The z-score for printing
manuscript letters in alphabetic order from
memory (legible letters in correct order in
first 15 s) is used as an indicator of accu-
racy and automaticity of the orthographic
loop (see executive functions; Berninger,
2009).

Detailed Assessment of Speed of Handwrit-
ing (DASH; Barnett, Henderson, Scheib,
& Shulz, 2007): Copy Best and Copy Fast.
Both tasks require copying a sentence with
all letters of the alphabet. For the Copy Best
task, the instructions are to copy the sen-
tence in one’s best handwriting. For the
Copy Fast task, the instructions are to copy
the sentence in one’s fastest handwriting.
No test–retest reliability is reported, but in-
terrater reliability is 0.99.

Wechsler Individual Achievement Test,
Third Edition (WIAT-III; Wechsler, 2009):
Spelling and Sentence Combining. The
Spelling task requires individuals to
handwrite the spelling of dictated real
words an examiner pronounces alone,
within the context of a sentence, and
then alone again. The Sentence Combin-
ing task requires individuals to combine
two provided written sentences into one
written sentence that contains all ideas
from both separate sentences. Publisher-
reported test–retest reliabilities are 0.92
and 0.88, respectively.
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WJ-III ACH: Writing Fluency. The Writing Flu-
ency task requires composing written sen-
tences for sets of three provided words. All
three words in a set are to be used to create
the sentence without changing individual
words in any way (e.g., tense, plurality).
The time limit is 7 min. Publisher-reported
test–retest reliability is 0.81.

Test of Orthographic Competence (TOC;
Mather, Roberts, Hammill, & Allen, 2008):
Word Choice and Word Scrambles. The
Word Choice task requires individuals to
identify the correct spelling among choices
for a real written word. The Word Scram-
bles task requires unscrambling letter or-
der to create a correct real word spelling.
Publisher-reported test–retest reliability is
0.72–0.75 and 0.88–0.90, respectively.

Executive functions

Delis-Kaplan Executive Function System
(D-KEFS; Delis, Kaplan, & Kramer, 2001):
Color Word Form Inhibition. The Color
Word Form Inhibition task requires indi-
viduals to read aloud color words in black
ink and then name the color of the ink in a
written word that conflicts with the name
of the color word (e.g., red ink for the color
word green). It is a measure of selective
attention for focusing on what is relevant
and ignoring what is irrelevant. Publisher-
reported test–retest reliability is 0.62–0.76.

Rapid Automatized Naming of Letters
(RAN) and Rapid Alternating Stimulus
(RAS; Wolf & Denckla, 2005). The Rapid
Automatized Naming of Letters, which is
timed, requires naming lowercase alphabet
letters (not in alphabetic order) arranged
in rows as accurately and as quickly as
possible. It assesses the phonological loop
of working memory. The Rapid Alternat-
ing Stimulus task, which is timed, requires
naming alternating lowercase printed let-
ters (not in alphabetic order) and numerals
(not in counting order) arranged in rows
as accurately and as quickly as possible.
It assesses switching attention from nam-
ing one orthographic stimulus to naming
another as is needed when reading and

spelling. Publisher-reported test–retest re-
liability is 0.90.

Alphabet letter writing from memory (first
15 s)—Printing Manuscript Letters. Al-
phabet 15 is a measure of the orthographic
loop of working memory and is assessed
with a measure of rapid automatic letter
writing or letter production (Berninger,
2009). See alphabet letter writing from
memory (first 15 s) in the writing measures
for more information.

Computerized instruction aimed at
multiple levels of language close in time

This computerized intervention was based
on two decades of interdisciplinary research
findings related to human-teacher–delivered
instruction grounded in the multileveled
view of language and the view that reading
and writing are separate skills that can be
integrated. All activities required participants
to engage with multimodal instructions (lis-
tening to the computer teacher and viewing
visual stimuli often animated on the computer
screen) on a provided iPad device. Partici-
pants completed a series of tasks guided by a
computer teacher (through earphones, stu-
dents heard instructional talk synchronized
with aural and oral language cues and the
visible language cues on monitor for learning
activities) that prompted learning activities
and provided feedback. Participants had to
complete 18 daily sessions, each of which
lasted approximately 2–21/2 hr; these were of-
fered four times a week for 6 weeks, allowing
some flexibility for summer schedules. Partic-
ipants progressed through specific learning
activities that targeted (a) subword-level
handwriting (manuscript and cursive) and
related processes, (b) word-level reading and
spelling and related processes (grapheme–
phoneme correspondences in reading
direction and application to reading words;
phoneme–grapheme correspondences in
spelling direction and application to spelling
words; word families; word-specific spellings;
and phonological, orthographic, and mor-
phological awareness and integration of
phonology, orthography, and morphology),
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(c) sentence-level comprehension and com-
posing (word order and function/content
word learning activities), and (d) text-level
strategies for composing the next sentence
and for creating text organization, followed
by composing (first six sessions, personal
narratives; last 12 sessions, writing notes and
summaries based on source material that is
read and source material that is heard). Partic-
ipants proceeded at their own pace until most
of the learning activities were completed,
but a few of the learning activities (e.g., the
text composing) had set time limits. Students
received feedback for their performance on
the screen for most learning activities and
recorded the feedback on a personal growth
graph reviewed with a teacher at the end of
each session. All tasks were completed using
a stylus for handwriting, a finger press for
choosing/dragging elements for word- and
sentence-learning activities, or a keyboard for
typing.

Before composing personal narratives or
summaries, students were taught strategies
for composing the very next sentence and cre-
ating unfolding discourse structure at the text
level (for specific strategies taught at Level I
for Thinking About Writing the Next Sentence
and at Level II for Connecting Sentences To-
gether, see Niedo et al., 2016). Taught strate-
gies were based on strategies observed in
the composing of typically developing writ-
ers (see Niedo & Berninger, 2016). Strategies
were taught by asking participants to click on
each one in order for an overview of con-
structing the very next sentence and con-
necting sentences together. Participants were
then reminded at the beginning of each writ-
ing sample that they could access any of these
strategies at any time during their composing
by clicking a box on the computer screen
to review it for applying to the text they
were composing. If the participants did not
use the fully allotted time, they were encour-
aged to keep writing until time ran out. For
further details about the content and nature
of the learning activities, see Tanimoto et al.
(2015).

Composing personal narratives

In the current study, the focus is on analyz-
ing the personal narratives across the first six
sessions because of the personal and social
emotional insights they may provide about
writers who struggle with learning for con-
trasting reasons. The personal narratives that
Jack and John composed are presented side
by side in Table 2 for comparisons within a
session and across sessions. The results for
notes and summaries for source material are
not presented in this article for these reasons:
(a) space limitation prohibits reproduction
of source materials for interpreting composi-
tions; and (b) the significant reading compre-
hension challenges and co-occurring ADHD
diagnoses of both boys make it difficult to
sort out whether challenges during summary
writing were due to writing difficulties or
other learning difficulties. Nevertheless, the
changes in test scores in learning profiles from
pretest to posttest reported in this article are
based on the completion of both summary
composing and personal narrative writing ses-
sions. For more information on the notes and
summaries composing, see Tanimoto et al.
(2015).

Participants received the following general
instructions before each prompt for a specific
kind of autobiographical writing in a given
session (your life during school years; your
life before starting school; your life after
schooling is completed; your family; your
country and world; your interests). Note that
affixes were called fixes, and participants
were taught that fixes can change words so
that they fit the grammar and meaning of a
sentence.

A writing strategy for story writing is to think
with your inside voice. What you think, you “say”
silently with your inside voice and you can turn
it into sounds, spelling, and base words with and
without fixes. That is, you can turn your thoughts
into written language!

Then students were reminded that they
could click on a link on the screen if they
wanted to review strategies they had just
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practiced for writing the next sentence and
for connecting sentences so that they could
apply them to their own writing.

RESULTS

Research aim 1: Learning profiles prior
to computerized instruction

Table 1 provides scores from Jack and John
on the psychoeducational assessment mea-
sures. Their overall performance is discussed
in reference to their profiles of cognitive,
aural/oral language, reading, writing, and ex-
ecutive function measures.

Cognitive profile

Jack’s overall cognitive profile demon-
strated variable abilities. However, because all
but two of the cognitive skills fell in the nor-
mal range, a diagnosis of intellectual disabil-
ity was not warranted. His verbal cognitive
abilities fell in the low average range to aver-
age range. His nonverbal reasoning showed
a dissociation between inductive reasoning
(WISC-IV Concept Formation) in the average
range and deductive reasoning (WISC-IV Anal-
ysis Synthesis) in the below average range.
Consistent with his ASD diagnosis, Jack scored
outside the normal range (below average; first
to third percentile range) on NEPSY-II Theory
of Mind, a measure sensitive to the social cog-
nition challenges associated with ASD (APA,
2013).

John demonstrated variable cognitive abili-
ties, ranging from below average to average.
Four of his seven cognitive abilities assessed
were in the low average or average range. His
verbal cognitive abilities spanned the border-
line to low average ranges. For nonverbal abil-
ities, he had a relative strength in deductive
reasoning (average range) compared with in-
ductive reasoning (low average range). John
scored below average on NEPSY-II Theory of
Mind, which can be a noted area of difficulty
for children with language learning difficulties
(Taylor, Maybery, Grayndler, & Whitehouse,
2015).

Aural and oral language profile

Jack showed a sizable dissociation between
the two listening comprehension measures:
WJ-III ACH Oral Comprehension was in the
average range, but WJ-III ACH Understand-
ing Directions was in the below average
range. Likewise, his ability to express his
ideas in oral language on the CELF-4 For-
mulated Sentences was in the borderline
range.

John showed a relative strength on one of
the two listening comprehension measures:
WJ-III ACH Oral Comprehension was in the av-
erage range, but WJ-III ACH Understanding Di-
rections was in the low average range. John’s
ability to express his ideas in oral language on
the CELF-4 Formulated Sentences fell in the
borderline range.

Reading profile

Jack’s accuracy for orally reading real words
(WJ-III ACH Word Identification) and pseu-
dowords (WJ-III ACH Word Attack) was in
the average range. However, his oral read-
ing rate for single real words (TOWRE-2
Sight Word Efficiency) or pseudowords
(TOWRE-2 Phonemic Decoding Efficiency)
was in the borderline range. His reading com-
prehension ability (WJ-III ACH Passage Com-
prehension) was in the borderline range.
Thus, his ability to orally read real words
and pseudowords accurately was consider-
ably more developed than his ability to read
real words and pseudowords quickly or to
comprehend read text.

John’s accuracy for orally reading single real
words (WJ-III ACH Word Identification) was
in the below average range, but his accuracy
for orally reading pseudowords (WJ-III ACH
Word Attack) was in the low average range.
However, his oral reading rate for single real
words (TOWRE-2 Sight Word Efficiency) or
pseudowords (TOWRE-2 Phonemic Decoding
Efficiency) was in the borderline range. His
reading comprehension ability (WJ-III ACH
Passage Comprehension) fell in the border-
line range. Overall, John demonstrated a rel-
ative strength for accuracy of oral reading of
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pseudowords but relative weaknesses in all
the other reading skills assessed.

Writing profile

For writing the ordered letters of the alpha-
bet from memory, Jack scored better when
typing and allowed to look at the keys than
when handwriting (either print or cursive).
He could not write any letters in cursive. For
sentence copying (model present for letter
writing), he scored in the borderline range
for copying in his best handwriting (DASH
Copy Best) but below average range for rate
(DASH Copy Fast). Jack demonstrated a rela-
tive strength in choosing the correct spelling
among phonological foils (TOC Word Choice)
in the low average range and a relative weak-
ness in the other two spelling skills with per-
formance in the borderline range—dictated
spelling (WIAT-III Spelling) and word ana-
grams (TOC Word Scrambles—reordering let-
ters to create correctly spelled real words).
His sentence composing was in the borderline
range on both WIAT-III Combining Sentences
and WJ-III ACH Writing Fluency.

John performed best when producing al-
phabetic letters with the keyboard compared
with handwriting manuscript or cursive let-
ters. He could not write any letters in cursive.
His performance on sentence copying was in
the borderline range for both DASH Copy Best
and Copy Fast. John scored higher (low av-
erage range) on measures requiring spelling
judgments (TOC Word Choice and Word
Scrambles) than dictated spelling (WIAT-III
Spelling, borderline range). His sentence com-
posing was in the below average range
on both WIAT-III Combining Sentences and
WJ-III ACH Writing Fluency.

Executive functions profile

Jack’s executive functions were variable.
Jack’s scaled score fell in the below av-
erage range for selective attention (D-KEFS
Color Word Form Inhibition). His abilities
to rapidly name lowercase letters (average
range on RAN) and switch attention (low av-
erage range on RAS) were relative strengths
compared with his selective attention. Jack

demonstrated a weakness in the orthographic
loop (Alphabet 15 Rapid Automatic Letter
Writing z-score).

John’s executive functions were also vari-
able. He performed in the below average
range on selective attention (D-KEFS Color
Word Form Inhibition) and orthographic loop
(Alphabet 15 Rapid Automatic Letter Writing
z-score). In contrast, he performed in the aver-
age range on rapidly naming lowercase letters
(RAN) and low average range on switching at-
tention (RAS).

Comparison of Jack’s and John’s
preintervention profiles

See Table 1 for an overview of observed
intraindividual differences (i.e., comparing
within the categories of skills in the columns
for Jack and in the columns for John) and
interindividual differences (i.e., comparing
scores of Jack and John for the same measure
across the rows). Both Jack and John ex-
hibited variability within their own learning
profiles (intraindividual differences) before
participating in the instructional interven-
tion. They exhibited patterns of strengths
and weaknesses in cognitive, aural and oral
language, reading, writing, and executive
functions. Some of these strengths and weak-
nesses were shared in common, for example,
on executive functions, but some of these
were not shared in common (interindividual
differences).

Research aim 2: Response to instruction
based on pretest–posttest changes

To compare Jack and John on their re-
sponse to computerized instruction from
pretest to posttest on standardized tests with
norms, see Table 1 for measures on which
they met the criterion adopted for reliable
response to instruction in the current study
and other published research using these
lessons (at least one-third standard devia-
tion on standard scores or scaled scores).
Footnote indicator “h” beside a measure in
Table 1 indicates whether either Jack or John
met the criterion on that measure. Posttest
scores and ranges are provided in the main
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text along with the pretest scores and ranges
(in Table 1) for pretest–posttest changes that
met the criteria used in this and prior research
involving the same computerized instruction.
Only raw scores and z-scores are available for
the Alphabet Writing from Memory Task and
Orthographic Loop, respectively.

Aural language, oral language, and read-
ing. Only John showed response to
computerized instruction in aural and
oral language. On the CELF-4 Formulated
Sentences, his scaled score changed from
a 5 in the borderline range to 7 in the
low average range. Neither Jack nor John
showed response to computerized instruc-
tion in reading.

Alphabet writing in alphabetic order from
memory. Jack showed response to com-
puterized instruction in manuscript print-
ing (from 3 to 24 legible letters), cursive
writing (from 0 to 5 legible letters), and
in keyboarding (from 19 to all 26 accu-
rate key presses). John showed response
to computerized instruction in manuscript
printing (from 4 to 12 legible letters), cur-
sive writing (from 0 to 8 legible letters),
and keyboarding (from 8 to all 26 accurate
key presses).

Spelling. Jack showed response to computer-
ized instruction in dictated spelling (from
78 in the borderline range to 90 in the
average range on WIAT-III Spelling), TOC
Word Choice (from 7 in the low average
range to 9 in the average range), and TOC
Word Scrambles (from 4 in the borderline
range to 7 in the low average range). John
demonstrated response to computerized
instruction in TOC Word Choice (from 6
in low average range to 7 in the low aver-
age range) and TOC Word Scrambles (from
6 in low average range to 8 in the average
range).

Composing. Jack showed response to com-
puterized instruction in WIAT-III Sentence
Combining (from 74 in the borderline
range to 95 in the average range). John
showed response to computerized instruc-

tion in WIAT-III Sentence Combining (from
69 in below average range to 80 in low aver-
age range) and WJ-III ACH Writing Fluency
(from 57 in below average range to 78 in
borderline range).

Executive functions. Both participants
showed response to computerized in-
struction in working memory components
supporting the executive functions in
language learning. Jack showed response
to computerized instruction on D-KEFS
Color Word Inhibition (from 1 in below
average range to 6 in the low average
range) and Orthographic Loop (from
−2.50 z in below average range to −1.63
z in borderline range). John showed
response to computerized instruction on
RAS (from 85 in the low average range to
99 in the average range) and Orthographic
Loop (from −2.48 z in below average
range to −1.80 z in borderline range).

Summary response to instruction com-
parisons between participants. Both
participants displayed response to com-
puterized instruction on seven measures:
subword-level Writing the Alphabet
from Memory for manuscript, cursive,
and keyboarding tasks; word-level TOC
Word Choice and TOC Word Scrambles;
and sentence-level WIAT-III Sentence
Combining, as well as orthographic loop
for integrating mental representations
of letters with graphomotor output
through the hand. John demonstrated
response to computerized instruc-
tion on four additional measures: oral
expression (CELF-4 Formulated Sen-
tences), sentence copying (DASH Copy
Best), sentence writing (WJ-III ACH
Writing Fluency), and attention switching
(RAS). Jack demonstrated response to com-
puterized instruction on two additional
measures: dictated spelling (WIAT-III) and
selective attention (D-KEFS Color Word
Form Inhibition). Neither participant
showed response to computerized in-
struction on any reading skills (a possible
explanation is offered in the discussion).
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Research aim 3: Response to instruction
for personal narratives across first six
lessons

Table 2 provides the six personal narratives
that Jack and John each composed. Jack pro-
duced writing during all six lessons for stylus
and keyboarding conditions, but he produced
more writing during the keyboarding condi-
tion (Lessons 4–6) than during the stylus con-
dition (Lessons 1–3). For all six personal nar-
ratives, Jack wrote about topics unrelated to
the task that were of interest to him, focusing
on specific details or his beliefs about movie
actors and video game characters. Although
his texts produced for Lessons 1–5 appeared
unrelated to the prompts, his text produced
for Lesson 6 appeared implicitly and tangen-
tially related to the administered prompt. The
prompt for Lesson 6 asked Jack to write about
his interests inside and outside of school,
to which Jack wrote about Waluigi (a video
game character), but he never identified this
specifically as his interest. Overall, the nature
of his personal narratives differed markedly
from what was observed in other studies em-
ploying these tasks with typically developing
writers and readers and students with dys-
graphia, dyslexia, and OWL LD (Tanimoto
et al., 2015). He showed no evidence of apply-
ing the taught strategies for writing the next
sentence or creating text structure (Niedo
et al., 2016).

John’s personal essays had been coded
for length and for Level 1 Strategies for the
Next Sentence and Level II Strategies for Con-
necting Sentences (which can co-occur with
Level I strategies) by the first and last authors
of Niedo et al. (2016) at the time that article
was in preparation. All items were discussed
until the two coders were in agreement. In
contrast to Jack, John wrote more by stylus
than by keyboarding. Although he generally
wrote about the topic of the prompt assigned,
for Personal Narrative 3 he appeared to have
a flashback to earlier years in his schooling
(upper elementary school rather than his
life after schooling was over). Of the taught
strategies described in the study by Niedo

et al. (2016), John applied the following
strategies (frequencies in parentheses) for
each of the personal narratives across the six
sessions (lessons). For Personal Narrative 1,
John stated a goal (1). For Personal Narrative
2, John described and painted a picture with
words (12), described observable behavior
(4), described a state of mind or feeling (1),
and qualified a prior statement (2). Across
these Level I strategies, six co-occurred
with tying other sentences together with
a connecting word and/or sentence (Level
II strategy). For Personal Narrative 3, John
stated a wish (2), described observable
behavior (2), qualified a prior statement (3),
described and painted a picture in words (3),
described a state of mind or feeling (2), and
stated a goal or plan (1). Across these Level
I strategies, one co-occurred with making a
comment that interrupts the ideas in progress
and continues with that idea and three co-
occurred for tying other sentences together
with a connecting word and/or sentence
(Level II strategies). For Personal Narrative 4,
John described and painted a picture in words
(6), and each time co-occurred with tying the
other sentences together with a connecting
word and/or sentence (Level II strategy).
For Personal Narrative 5, John described and
painted a picture in words (3), qualified a
prior sentence (2), and described a state of
mind or feeling (1). For Personal Narrative 6,
John illustrated using one or more examples
or counterexamples (2) and provided an
explanation (1).

Length (number of sentences) and coher-
ence (relevance of each sentence to the topic
of the personal narrative) were computed for
each personal narrative a participant wrote.
For Personal Narrative 1, Jack wrote one sen-
tence that was not on topic, whereas John
wrote two sentences with one on topic. For
Personal Narrative 2, Jack wrote one sentence
that was not on topic, whereas John wrote
18 sentences with four on topic. For Per-
sonal Narrative 3, Jack wrote one sentence
that was not on topic, whereas John wrote
13 sentences with one on topic. For Personal
Narrative 4, Jack wrote seven sentences that
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were not on topic, whereas John wrote six
sentences with all six on topic. For Personal
Narrative 5, Jack wrote 19 sentences that were
not on topic, whereas John wrote six sen-
tences with all six on topic. For Personal Nar-
rative 6, Jack wrote 32 sentences that were
not on topic, whereas John wrote three sen-
tences with three on topic.

Response to computerized instruction
for personal narratives

Jack showed increased sentence produc-
tion from Lessons 1 and 2 to Lessons 5 and 6,
possibly because of response to computerized
instruction for transcription skills and/or use
of keyboarding for the last three narratives,
but not in writing on-topic, possibly because
of his ongoing difficulties in translation (i.e.,
he never showed evidence of applying the
taught strategies for composing—translating
ideas into written language) and ADHD. John
showed response to computerized instruction
in translation (i.e., 100% sentences on topic in
last three personal narratives compared with
far fewer on topic in the first three personal
narratives). He also showed evidence of re-
sponse to computerized instruction in trans-
lation based on use of the taught strategies for
composing before writing the personal nar-
ratives. See Table 2 for the medium (stylus
or keyboard) used to compose each personal
narrative. The coders did not have difficulty
deciphering the letters produced by stylus in
these personal narratives.

Behavioral observations during
computerized instruction

Jack was cooperative and completed
assessments and lessons without exhibiting
any behavioral difficulties, even though he
rarely interacted with anyone else in the
room—adults who were teachers monitoring
participants’ attention to and engagement in
the various computer-learning activities or
other students. When keyboarding, although
familiar with the medium, Jack (like all par-
ticipants) used hunting and pecking (rather
than touch-typing without looking at the
keys). In addition, Jack (like many other par-

ticipants) often did not use the fully allotted
time to complete learning activities such as
composing in contrast to the self-paced ones
with the computer program transitioning to
another learning activity immediately upon
completion of that learning activity.

John, in contrast, although initially shy, be-
came very sociable and personable and in-
teracted with both the adults and the other
students in the room when the computerized
instruction took place. He responded cheer-
fully and cooperatively when reminded to fo-
cus on a task at hand. He did not distract the
other students when they were working but
appeared to enjoy talking to them during ar-
rival and set up and at dismissal when parents
arrived for their children and laptops were
put away.

DISCUSSION

First, the results are discussed in reference
to each of the research aims. Next, the limita-
tions of this exploratory case study compari-
son of two contrasting disabilities are consid-
ered. Finally, the potential contributions from
the current study are considered along with
proposals for future research directions based
on the findings of the current study.

Research aim 1: Comparing ASD with
OWL LD on learning profiles

As summarized in the Results section, when
assessment is based on cognition (social,
verbal, and nonverbal), aural and oral lan-
guage, reading, writing, and executive func-
tions for language learning, the learning pro-
files for ASD and OWL LD share common
and unique relative strengths and weaknesses.
Past research has documented the challenges
that individuals with ASD have in oral lan-
guage and reading (e.g., Randi, Newman, &
Grigorenko, 2010), but the current research
supported heterogenous strengths and weak-
nesses when an overall learning profile was
obtained (e.g., Bauminger-Zviely, 2014; Mayes
& Calhoun, 2008). Moreover, the learning pro-
file allowed for the assessment of not only
writing skills but also associated skills that
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affect writing development. This is a noted
contribution as few past empirical studies
have included skills other than cognitive abil-
ities when assessing writing abilities (i.e.,
Brown et al., 2014; Dockrell et al., 2014; Zajic
et al., 2018). Also, the focus on writing abil-
ities is needed when past research has often
assessed only other academic abilities such as
reading and mathematics (e.g., Jones et al.,
2009).

In addition, assessing the same overall learn-
ing profile allowed for a comparison of com-
mon and unique strengths and weaknesses
within an individual (intraindividual differ-
ences) and between individuals (interindivid-
ual differences) with contrasting disabilities.
Both children demonstrated language difficul-
ties, but these contrasted in some ways, which
were described in reference to findings of Spe-
cific Aim 2, especially for literacy (reading and
writing). For example, both children demon-
strated significantly impaired social cognition
via assessment but demonstrated contrasting
social behaviors. While Jack rarely interacted
with others and was receiving special educa-
tion services at school for social skills diffi-
culties, John demonstrated shy behaviors but
interacted with the adults and other children
in socially appropriate ways. Exclusive use
of group comparisons of multiple individu-
als with a specific disability does not enable
comparisons at the individual level. Individu-
als with specific disabilities may exhibit hall-
mark deficits associated with a particular di-
agnosis but also exhibit their own variations
in patterns of strengths and weaknesses over
and beyond the hallmark patterns.

Research aim 2: Response to
computerized instruction for ASD and
OWL LD

As reported in the results for assessment
measures on which students met criteria for
response to computerized instruction, both
children showed similar responses on some
measures but differed on others. Overall, both
showed response to computerized instruc-
tion on multiple levels of language for writ-
ing ranging from subword letter production

to word-level spelling to sentence-level com-
posing. Interestingly, both Jack and John im-
proved in handwriting/letter production (for
manuscript, cursive, and keyboarding) from
pretest to posttest following the computer-
ized handwriting instruction. As with other
students with SLDs (dysgraphia, dyslexia,
and OWL LD; Tanimoto et al., 2015), John
showed response to computerized instruction
on two hallmark measures that contributed to
his diagnosis—oral sentence formulation and
written sentence construction (composing).
Of the two sentence-composing measures in
Table 1 (WIAT-III Sentence Combining and
WJ-III ACH Writing Fluency), Jack showed re-
sponse to computerized instruction on one,
and John showed it on both (see footnote in-
dicator “h” in Table 1). Unlike the study by
Tanimoto et al. (2015), neither of the boys
demonstrated response to computerized in-
struction for any of the reading measures.
One possible reason for this finding is that the
computerized intervention emphasized silent
reading skills needed in the upper grades
when most reading is silent, but the pretest
and posttest measures used oral reading tests
or a test that required an oral response. Both
boys improved on at least two executive
functions for language learning following the
computerized instruction developed for this
purpose.

Research aim 3: Response to
computerized instruction for personal
narratives

Although Jack produced more words while
keyboarding, his personal narrative compos-
ing did not show response to computerized
instruction across the six sessions and was
markedly poorer than what was observed
in the Tanimoto et al. (2015) and Niedo
et al. (2016) studies of response to com-
puterized instruction with the same com-
puterized instruction for personal narratives.
These findings do align with past research
on ASD showing preference for or better
productivity when using keyboarding com-
pared with handwriting for some children
with ASD (Ashburner, Ziviani, & Pennington,
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2012; Schneider, Codding, & Tryon, 2013).
Jack also showed consistent translation diffi-
culties by producing predominantly off-topic
writing. John produced more text while writ-
ing with a stylus and produced some on-topic
writing for the demands of the particular per-
sonal narrative prompts. Also, John applied
some of the taught strategies for composing
but Jack never did. Although limited to these
case comparisons, these findings support dis-
tinct differences in translation processes be-
tween these children with ASD and OWL LD.

Different theories provide insight into the
off-topic writing of both ASD and OWL LD.
From a social communication perspective,
Jack may have experienced difficulties inter-
preting what he needed to do for writing for
an audience on a particular task and defaulted
to producing text that he wanted to produce
that was of interest to him. Challenges with
social communication have been shown to
be predictive of translation abilities but not
transcription quality in children with ASD
(Dockrell et al., 2014). From an executive
function perspective, Jack may have ex-
perienced difficulties in self-regulating his
behaviors for the task or adopted self-directed
goals rather than task-specific goals. Perhaps
self-management instruction would help Jack
stay on topic and be mindful of his audience
more so than the prompting used in this in-
tervention (e.g., Asaro-Saddler, 2016). From a
motivational perspective, Jack may have pre-
ferred writing about his own interests com-
pared with topics offered by the computer.
But, is it possible thinking about his own au-
tobiography triggered text production about
the various video games he enjoys playing?
For example, Jack’s last personal narrative
writing sample focused on Waluigi, a video
game character of interest to Jack, but he did
not make the reason for writing about Waluigi
explicit to the audience. Although Jack did not
show response to computerized instruction
on his personal narratives, he did on one of the
standardized, normed measures of composing
(see WIAT-III Sentence Combining in Table
1). Whereas composing personal narratives
requires self-generation of thoughts and trans-
lating them into written language, sentence

combining provides support for the initial
generation of ideas and requires only that the
writer combine them to express those ideas
in one complete sentence. Thus, independent
translation may pose special challenges for
those with ASD. Also, challenges with on-
topic production in narrative generation may
be due not only to social communication chal-
lenges (e.g., Losh & Capps, 2003) but also to
bias for detail-focused processing rather than
global processing (e.g., Happé & Frith, 2006).
It appeared that Jack fixated on topics rele-
vant to him once he was able to write with the
keyboard; thus, he demonstrated increased
transcription abilities but produced writing
that showed difficulties attending to the task
demands.

Limitations

As is the case with in-depth case studies,
one limitation of the current study is the lim-
ited sample size of one for each disability. Re-
sults for both Jack and John cannot be gener-
alized to all individuals with ASD or OWL LD,
respectively. This exploratory study offered a
methodological approach for assessing over-
all learning profiles to identify intraindividual
differences within disability groups as well as
interindividual differences between disability
groups. This study did not seek to answer
questions about the causal mechanisms un-
derlying the language-learning difficulties ex-
perienced by children with ASD or OWL LD,
but the hypotheses and observations raised
from this study offer insights for designing
potential future larger scale studies. As the
intervention was designed for children with
SLDs, the intervention offered tentative inter-
pretations rather than definite answers about
effective instruction for children with ASD. In
addition, although the current study focused
on personal narratives as an informative ini-
tial comparison between ASD and OWL LD,
further research is needed to understand the
challenges both groups of children may expe-
rience with learning to integrate multiple lev-
els of language in writing for different types
of writing tasks both at this transition point
to secondary education and across the earlier
elementary grades.
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Future research directions and
contributions of the current research
findings

Educational applications

Simply using an evidence-based inter-
vention designed for individuals with SLD
may not help a student like Jack with ASD
without further adaptations aligned with
the specific learning profile. For example,
although Jack showed response to computer-
ized instruction for two executive functions
assessed with normed measures, he did
not appear to apply executive functions
to manage meeting task demands in his
personal narrative composing. Effectiveness
of additional supports beyond those needed
for SLD (Price et al., 2017) like those of-
fered by Fleury et al. (2014), Asaro-Saddler
(2015), or Pennington and Delano (2012)
for supporting writing (e.g., priming, peer
support, video modeling, explicit strategy
instruction, self-management instruction, and
graphic organizers) should be investigated
in future ASD research with attention to
intraindividual as well as interindividual dif-
ferences. Further research is needed on the
effectiveness of alternative approaches to
intervening with specific handwriting and
composing difficulties experienced by chil-
dren with ASD. Different types of assistive
technologies have been used for children who
demonstrate ongoing difficulties with writing
(e.g., MacArthur, 2013), and researchers
are just beginning to understand how spe-
cific assistive technologies can support the
challenges children with ASD experience
with handwriting, writing conventions,
prewriting, and the writing process (Coffin
et al., 2016). Future research should continue
to draw on both what is known about the
effective approaches to the multifaceted
academic challenges of children with ASD
(Fleury et al., 2014; Wong et al., 2015) and
to the effective writing practices available
for students struggling with writing (Graham
& Perin, 2007) to design effective writing
interventions for children with ASD (e.g.,
Asaro-Saddler, 2015, Pennington & Delano,
2012). Such research needs to incorporate

broader perspectives about relationships
between the linguistic, cognitive, and social
demands of writing and difficulties presented
by children with ASD (Dockrell et al., 2014;
Zajic et al., 2018). The multileveled language
framework presented here is but one ap-
proach to understanding these complexities
for students with ASD like Jack in order to
provide appropriate instruction.

Unpacking the writing challenges children
with ASD can face requires multifaceted,
informed approaches that seek to assess and
contextualize underlying difficulties associ-
ated with writing and can be used to develop
effective instructional approaches. Although
research has continued to improve over the
last two decades for both the identification
of and the intervention for these specific
writing challenges, researchers and educators
still have much more to understand regarding
how to support children with ASD who
experience difficulties with writing. A similar
case can be made for OWL LD. Not all reading
problems are dyslexia, and some students
with SLD such as those with OWL LD need
more than phonological awareness and
phonological decoding instruction, such as
orthographic, morphological, and syntactic
awareness learning activities (Berninger &
Wolf, 2016). For example, future research
should investigate how prevalent social
cognition difficulties are in OWL LD, as
found in the current study, and thus require
teaching perspective taking in writing for
varied audiences. Also, this study focused on
a specific stage of development—transition
to high school (ninth grade) after the summer
intervention. Future research should conduct
cross-sectional and longitudinal comparison
studies of children with ASD and OWL LD
across elementary and secondary grades.

Research design issues

Both group designs with multiple partici-
pants in well-defined groups and individual
case designs with well-defined multiskill learn-
ing profiles contribute to EBPs. The group
designs help identify reliable findings about
EBPs that can be generalized to establish best
practices for students in general, if qualified
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by the need to individualize for some
students. The individual case designs that
compare cases that contrast on a well-
defined specific variable help with translation
science—the application of research findings
for general categories of learners to an indi-
vidual within such categories. Individuals vary
within groups and between groups, and both
intraindividual and interindividual differences
are relevant to translation science for assess-
ment and instruction, that is, applying knowl-
edge from research on general principles of
effective instruction to teaching a particular
individual student who may share common-
alities as well as variations with the research
participants.

CONCLUSIONS

This study analyzed the academic learn-
ing challenges of an adolescent with ASD

and an adolescent with OWL LD both be-
fore and after computerized instruction. The
results were informative about the common
and unique features of learning profiles and
response to instruction for students with
these disabilities and might inform future
needed research on understanding the tran-
scription and translation processes in larger
groups of children with ASD or OWL LD.
Although the profiles demonstrated cannot
fully represent all children with ASD or OWL
LD, the approach described here provides
a comprehensive framework for understand-
ing the individual learner and the hetero-
geneous learning challenges experienced by
children with ASD or OWL LD. Comprehen-
sive assessment of profiles of relevant skills
helps educational practitioners design inter-
ventions individually tailored to individual
students and assess their response to the
interventions.

REFERENCES

American Psychiatric Association. (2013). Diagnostic
and statistical manual of mental disorders: DSM-5.
Arlington, VA: American Psychiatric Association.
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