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DSM-5 Autism Spectrum Disorder Symptomology in
Award-Winning Narrative Fiction

Jane E. Kelley and Brenda L. Barrio
Washington State University

Teresa A. Cardon
Southwest Human Development

Christina Brando-Subis, Saeun Lee, and Katharine Smith
Washington State University

Abstract: Educators have used narrative fiction to expand knowledge and facilitate awareness about under-
represented populations, including those with disabilities. This study is a content analysis of nine award-
winning young-adult narrative fiction books with characters depicting individuals with ASD. The analysis
yielded a total of 285 symptoms that were coded based on the American Psychiatric Association’s definition of
ASD symptoms. Analysis revealed that 72% of the total symptoms depicted repetitive or restrictive behaviors,
and the remaining 28% represented social communication difficulties or deficits as described by the DSM-5. The
results of this study show that few fictional stories depict the difficulties of social communication as it is often
observed in high-functioning individuals with ASD. Therefore, narrative fiction that overplays the restrictive,
repetitive behaviors and underplays the social communication deficits perpetuates misconceptions about ASD.
Narrative fiction with main characters clearly shows ASD symptoms have large implications for stakeholders
working with students with ASD.

More than three decades ago few people knew
about or understood autism spectrum disor-
der (ASD) and at the turn of the century, only
one out of 150 people were diagnosed with
this developmental disorder (Centers for Dis-
ease Control and Prevention, 2007). Since
that time, ASD has become more prevalent in
the US and the rate of diagnosis has almost
tripled with one in 68 children currently be-
ing diagnosed (CDC, 2014; Christensen et al.,
2016). Autism spectrum disorder is a “devel-
opmental disorder characterized by marked
difficulty in communication and social rela-
tions and by the presence of atypical behaviors
such as unusual responses to sensation, repet-
itive movements, and insistence on routine or
sameness” (Neisworth & Wolfe, 2005, p. 20).
According to the Diagnostic and Statistical Man-
ual of Mental Disorders - 5th Edition ([DSM-5];

APA, 2013), an individual must display persis-
tent deficits in social communication and so-
cial interaction and exhibit restricted, repeti-
tive patterns of behavior or interests to receive
a diagnosis of ASD.

Narrative Fiction

As medical and educational professionals
continue to grapple with how to best sup-
port individuals with ASD, authors of chil-
dren’s and young adult literature grapple
with the topic by creating stories featuring
characters with an ASD. Research indicates
that reading stories can help a person gain
an understanding of others (Mar & Oatley,
2008), specifically, reading about characters
with an ASD can help the reader learn about
ASD (Author, in review). Likewise, readers
can get the wrong idea about ASD if inaccu-
rate information is portrayed in stories
(Prentice, Gerrig, & Bailis, 1997; Wheeler,
Green, & Brock, 1999). As such, it is impor-
tant to critically examine how children’s lit-
erature depicts groups of people (Kelley,
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2006; Kelley & Darragh, 2010) so that mis-
conceptions are not perpetuated.

To date, there are limited studies analyz-
ing disability discourse in narrative fiction
(e.g., Dyches & Prater, 2005; Dyches, Prater,
& Cramer, 2001; Larson, Whitin, & Vultag-
gio, 2010; Leininger, Dyches, Prater, &
Heath, 2010), and only two recently pub-
lished studies specifically analyze ASD in
narrative fiction (Kelly, Cardon, & Nichols,
2015; Tsumoto & Black, 2015). This seminal
research indicates that picture books fo-
cused on characters with an ASD have a
disproportionate number of symptoms fo-
cused on atypical and repetitive behaviors
(62%) with only 38% of symptoms linked to
social communication deficits. To support a
complete understanding of ASD, it is impor-
tant that narrative fiction focuses on both
the social communication disorders and re-
petitive, restrictive interests. ASD is often
referred to as an invisible disability and cur-
rent reflections in narrative fiction focus too
much on the repetitive and restrictive inter-
ests or the part of ASD that can be visible.
Recommendations for authors have indi-
cated that a more representative set of symp-
toms be included in future publications
(Kelley et al., 2015).

Evaluation of Award Winning Narrative Fiction

Given the aforementioned recommendation
and the fact that stories can be a mirror or
window for understanding oneself and oth-
ers (Bishop, 1997), it is important to exam-
ine how ASD symptoms are represented in
award-winning narrative fiction. A broad
search of children’s and young adult litera-
ture featuring individuals with ASD yielded
nearly 100 books. As such, the focus was
narrowed to include books that have re-
ceived awards, since these books reach more
readers and are selected for school and pub-
lic libraries.

Purpose of the Study

Although there are several different book
awards, such as the Caldecott Award and the
Newbery Award, two book awards are of par-
ticular interest, that is, the Dolly Gray Chil-
dren’s Literature Award and Schneider Family

Book Award, because these awards focus on
characters who have disabilities. In 2000, the
Division on Autism and Developmental Dis-
abilities (DADD) began the Dolly Gray Award
to “recognize authors, illustrators, and pub-
lishers of high quality fictional and biograph-
ical children, intermediate, and young adult
books that appropriately portray individuals
with developmental disabilities” (Council for
Exceptional Children, 2012, “Dolly Gray
Award,” para. 1). In 2012, the American Li-
brary Association (ALA) began the Schneider
Family Book Award to “honor an author or
illustrator for a book that embodies an artistic
expression of the disability experience for
child and adolescent audiences” (ALA, 1996–
2017, “Schneider Family Award,” para. 1).
Much research has been conducted which ex-
amines Caldecott and/or Newbery Awards
(e.g., Davis, 1999; Fleming & Parker, 2013;
Gooden & Gooden, 2001; Gillespie, Powell,
Clements, & Swearingen, 1994; Hurley &
Chadwick, 1998; Nelson & Nelson, 2016; Pow-
ell, Gillespie, Swearingen, & Clements, 1998;
Wedwick & Latham, 2013). Only a few re-
search studies have included books that were
awarded the Dolly Gray or Schneider Award
(Curwood, 2013; Emmerson, Fu, Lendsay, &
Brenna, 2014; Tsumoto & Black, 2015). To
date, very little has been written examining
young adult fiction with characters depicting
people with ASD. Therefore, the purpose of
the present study focused on conducting a
content analysis of nine award-winning young-
adult narrative fiction books with characters
depicting people with ASD. More specifically,
we focused on examining ASD symptoms
based on the definitions in the DSM-5 in the
aforementioned books to answer the follow-
ing research questions:

1. What ASD symptoms, according to the
DSM-5, are represented in award-winning
young adult fiction narrative books that
include a depiction of individuals with
ASD?

2. How are ASD symptoms, according to the
DSM-5, represented in award-winning
young adult fiction narrative books that
include a depiction of individuals with
ASD?
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Method

A content analysis was conducted in order to
better examine how symptoms of ASD are
presented across award-winning young adult
narrative fiction. A total of nine young adult
award-winning narrative fiction books were se-
lected for this study (see Table 1). Consensus
coding and descriptive statistics were em-
ployed in order to answer the research ques-
tions using a rubric already developed and
used by Kelley, Cardon, and Nichols (2015). A
total of five coders whose education and ex-
pertise derive from doctoral or other graduate
degrees and decades of experience working
with students with ASD and literacy were in-
volved in the data analyses in order to ensure
the integrity of the results.

Text Set Selection Process

The initial search for children’s and young
adult literature with characters that have ASD
yielded nearly 100 books. Initial searches in-
cluded amazon.com, google.com, children’s
literature journals, and ASD-specific publish-
ers and organizations such as Future Hori-
zons, the Autism Asperger Publishing Com-
pany, and Autism Speaks. Given the expansive
results of the search, the focus was narrowed
to books that received the Dolly Gray Award
and/or the Schneider Family award and this
corpus yielded nine books (see Table 1).

Data Analyses

Data analyses were made through the use of
consensus coding and descriptive statistics.
Consensus coding began through an initial
search for DSM-5 symptoms of ASD by three
graduate assistants knowledgeable about both
literary qualities and ASD and trained by the
authors to conduct the coding. A coding in-
strument developed by Kelley et al. (2015) was
used to identify each symptom within each
line of the text. The selection of the data was
made with the first 15 symptoms and the last
15 symptoms. These were chosen and coded
in order to keep the number of symptoms
consistent across books. Using symptoms from
both the beginning and end of the book pro-
vided opportunities to (a) find symptoms
where characters are introduced, and (b) look
for consistency and character growth. Inde-
pendently, three doctoral students and the
first author selected the symptoms for each
book. Second, each doctoral student individ-
ually coded the first 15 and the last 15 symp-
toms. Third, as a group, all of the researchers
met and reviewed the codes recorded by the
doctoral students. Percent agreement was cal-
culated in order to check for intercoder reli-
ability. Coding agreement was at a high
(Neuendorf, 2002) of 80% across all nine
books with a range of 55%–96% of coder
agreement. Although intercoder reliability
was high, when discrepancies occurred, all re-
searchers discussed the rationale for each un-

TABLE 1

Books Selected for This Study, Year Published, Award Received, and Frequency of ASD Symptoms

Title Year Award Character S1 S2 S3 R1 R2 R3 R4

Curious Incident . . . 2004 DG Christopher 0 2 6 0 3 16 6
Rules 2006 SF David 3 4 3 10 9 5 1
London Eye Mystery 2008 DG Ted 0 0 4 6 0 18 2
Anything But Typical 2009 SF Jason 2 3 2 4 2 6 13
Marcelo . . . Real World 2009 SF Marcelo 2 2 5 2 0 14 6
Mockingbird 2010 DG Caitlin 1 0 2 0 0 7 20
Waiting for No One 2011 DG Taylor Jane 1 19 3 2 1 8 0
Remember Dippy 2013 DG Mem 3 2 9 6 0 9 1
Rain Reign 2014 DG, SF Rose 1 0 1 0 2 25 1

13 32 35 30 17 108 50
Percentage Total 5% 11% 12% 11% 6% 38% 18%

Note: n � 285. DG � Dolly Gray Award; SF � Schneider Family Award.
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til consensus was reached. Finally, the three
main researchers collected descriptive statis-
tics on each one of the books to further un-
derstand the observation of ASD symptoms in
narrative fiction books.

Identification of symptoms. Identification of
symptoms was similar to the process as those
for picture books conducted by Kelley et al.
(2015). This identification system followed
the diagnostic criterion included in the
DSM-5 (APA, 2013). In addition, we relied on
our expertise and experiences in order to de-
cide on the following criterion: a) an action as
a symptom, b) an implied symptom or third
person reference to a symptom, c) accommo-
dation or self-awareness of a symptom, and d)
double codes. Specific descriptions of each
symptom are further explained below and spe-
cific examples of each code are included in
the results and discussion sections.

Action as a symptom. Action as a symptom
was coded if the action seemed like a typical
ASD symptom and not an action that people
without ASD might demonstrate as well. More
specifically, these are symptoms that follow
the DSM-5 diagnostic criteria regarding social
communication and restrictive patterns of be-
havior.

Accommodation or self-awareness of a symptom.
This is when the character with ASD refers to
a symptom, either verbally or mentally, but
does not actually demonstrate the symptom.
In other words, the character does not com-
plete the action but rather notices the symp-
tom as a symptom and something that needs
to be dealt with and/or remedied.

Double codes symptoms. These are descrip-
tions of symptoms that used two codes for one
incident. Specifically, the symptom described
fits into two different criteria. That is, the
same moment in the story depicts the symp-
tom as a social communication difficulty, as
well as a repetitive or restricted behavior.

Description of symptoms: social communication and
social interaction. According to the DSM-5, so-
cial communication and social interaction symp-
toms of ASD are considered persistent difficul-
ties, deficiencies, and/or impairments in these
categories. These are functional limitations
manifested in a wide range of severity (spec-
trum). The description of each one of the social
communication and social interaction symp-

toms (i.e., S1, S2, and S3) coded by Kelley, et al.
(2015) are presented below.

S1 description. “Deficits in social-emotional
reciprocity, ranging, for example, from abnor-
mal social approach and failure of normal
back-and-forth conversation; to reduced shar-
ing of interests, emotions, or affect; to failure
to initiate or respond to social interactions”
(APA, 2013, p. 50).

S2 description. “Deficits in nonverbal com-
municative behaviors used for social interaction,
ranging, for example, from poorly integrated
verbal and nonverbal communication; to abnor-
malities in eye contact and body language or
deficits in understanding and use of gestures; to
a total lack of facial expressions and nonverbal
communication” (APA, 2013, p. 50).

S3 description. “Deficits in developing, main-
taining, and understanding relationships, rang-
ing, for example, from difficulties adjusting be-
havior to suit various social contexts; to
difficulties in sharing imaginative play or in
making friends; to absence of interest in peers”
(APA, 2013, p. 50).

Description of Restricted, Repetitive Patterns of
Behavior, Interests, or Activities

Similar to the social symptoms described
above, the DSM-5 focuses on the description
of restrictive, repetitive patterns of behavior,
interests, or activities that manifest in children
and adults with ASD and are considered per-
sistent difficulties, deficiencies, and/or im-
pairments. The description of each one of
these restrictive, repetitive patterns of behav-
ior, interests or activities (i.e., R1, R2, R3, and
R4) coded by Kelley et al. (2015) are pre-
sented below.

R1 description. “Stereotyped or repetitive
motor movements, use of objects, or speech
(e.g., simple motor stereotypies, lining up toys
or flipping objects, echolalia, idiosyncratic
phrases)” (APA, 2013, p. 50).

R2 description. “Insistence on sameness, in-
flexible adherence to routines, or ritualized
patterns or verbal nonverbal behavior (e.g.,
extreme distress at small changes, difficulties
with transitions, rigid thinking patterns, greet-
ing rituals, need to take the same route or eat
the same food every day)” (APA, 2013, p. 50).

R3 description. “Highly restricted, fixated
interests that are abnormal in intensity or fo-
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cus (e.g., strong attachment to or preoccupa-
tion with unusual objects, excessively circum-
scribed or perseverative interest)” (APA, 2013,
p. 50).

R4 description. “Hyper- or hyporeactivity to
sensory input or unusual interests in sensory
aspects of the environment (e.g., apparent
indifference to pain/temperature, adverse re-
sponse to specific sounds or textures, exces-
sive smelling or touching of objects, visual
fascination with lights or movement)” (APA,
2013, p. 50).

Results

Descriptive Statistics

Descriptive statistics were employed to observe
and explore patterns and trends using the
coding data set described above. After analyz-
ing nine fictional narrative books, a total of
285 symptoms were found. Analysis indicated
that 72% (205) of the total symptoms repre-
sented repetitive or restrictive behaviors, and
the remainder 28% (80) were coded as social
communication difficulties or deficits as de-
scribed by the DSM-5 (see Figure 1).

A breakdown of each one of the symptoms
according to the codes include a percentage
total of 11% for R1, 6% for R2, 38% for R3,
and 18% for R4. In addition, a total of 5%
were coded as S1, 11% as S2, and 12% as S3.

Finally, a total of 5% of the codes included
those that were combined and 27 accommo-
dations/self-regulation codes were addition-
ally found throughout all nine books. See Ta-
ble 1 for more information.

Comparisons of codes were made in order
to better understand the difference between
social and restricted symptoms presented in
the books selected for this study. Figure 1
shows a comparison between social and re-
stricted symptoms per code, in which the re-
stricted symptoms exceed the social symptoms
in total and individually. Comparison of symp-
toms between publication year was also made
(see Figure 1). Results indicated restricted or
repetitive symptoms were sometimes demon-
strated three times as often as social symptoms
in books published between 2004 and 2014,
except for 2011 in which the social symptoms
were higher. In 2013 publications, both types
of symptoms were represented in an almost
similar amount (see Figure 1). Finally, com-
parison of social and restricted symptoms in
all books was made depending on the as-
sumed or identified the gender of the main
characters (i.e., female or male). The results
show that male characters had a total of 191
symptoms and female characters had 94 symp-
toms. In addition, it was evident in both male
and female characters that restricted symp-
toms were greater than social symptoms (see
Figure 2).

Figure 1. Symptom frequency by publication year.
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Symptoms: Social Communication and Social
Interaction

Consensus coding was employed to further
explore the symptoms of the DSM-5 in award-
winning narrative fiction books. Specifically,
this section focused on examples of symptoms
describing challenges or deficits in social com-
munication and social interaction portrayed
in the books as actions by the main character.
S1, S2, and S3 codes are explained in the data
analyses section above.

S1 example. In Anything but Typical (Baskin,
2009), Jason, a 12-year-old boy with ASD, reflects
on his interactions with peers. “He [Aaron]
doesn’t get angry when I don’t talk back the
same way” (p. 11). While Jason admits he does
not always respond appropriately during social
interactions, Marcelo, a junior in high school, in
Marcelo in the Real World (Stork, 2009) was able to
admit he does not know how to answer ques-
tions in a coherent manner for others. Marcelo
states, “What is the IM [internal music] like?
How many times has Dr. Malone asked me that
question and how many times have I not been
able to answer it?” (p. 3). Another character,
Taylor, a young woman in Waiting for No One
(Brenna, 2011), notices she does not always re-
spond tactfully, stating inappropriate things. For
example, Taylor states, “Instead of answering
her questions, I blurt out: ‘I like gerbils’” (p. 3).
While Taylor provides a response, it is an im-
proper response. These three characters’ inabil-

ities to converse appropriately with others are a
symptom of ASD.

S2 example. In Marcelo in the Real World
(Stork, 2009), Marcelo hears music in his
brain. One excerpt shows Marcelo’s inability
to interpret another person’s facial body lan-
guage as Marcelo narrates the following:

A few minutes later Toby is back with the
list. He is frowning. “You have to pick from
this side. The old man thinks that rock will
overstimulate your gray matter.” Toby rolls
his eyes while looking in the direction of Dr.
Malone, who is up in the booth fiddling
with some controls. I do not understand the
precise meaning of Toby’s facial expression
(p. 2).

Although non-verbal symptoms typically refer
to facial gestures and expressions, sometimes
non-verbal symptoms manifest in body lan-
guage. For example, in Vernick’s (2013) Re-
member Dippy, the main character with ASD,
Mem, sees his elderly friend lying at an odd
angle [Mr. Boots is laying on the ground and
one leg is twisted at an odd angle.] on the
ground and states, “Chip, why are you lying
down there? If you’re tired, you should go to
bed” (p. 199). Additionally, in The Curious Inci-
dent of the Dog in the Night-Time (Haddon, 2003),
15-year-old Christopher who has Asperger’s Syn-
drome attends counseling sessions to help with
coping behaviors. During one session, while he
is able to determine a smiley face means

Figure 2. Symptom frequency by gender.
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“happy”, he is unable to figure out what some
other pictures that represent particular emo-
tions mean: “Then she drew some other pictures
but I was unable to say what these meant” (p. 3).

S3 example. In Lord’s (2006) Rules David,
who has ASD, is in a video store with his sister,
Katherine, who explains to the reader,
“David’ll say, loud enough for the whole store
to hear, ‘Rated PG-thirteen for language and
some violence! Crude humor!’” (p. 2). In this
category, there are some behaviors of people
with ASD that do not apply to other people,
per se, but to different social contexts such as
understanding jokes, the use of figurative lan-
guage or expressions, and job interview pro-
cesses. For example, in Brenna’s (2011) Wait-
ing for No One, Taylor Jane, who has Asperger’s
Syndrome, created a resume when she ap-
plied for a job she did not get. Explaining the
issues with her resume, Taylor says, “The sec-
ond error, according to my mother, was that I
used my new gerbil as one of my references”
(p. 4). In Erskine’s (2010) Mockingbird, the
main character Caitlin has ASD. Caitlin states,
“I don’t know how long I stand there before
Michael is pulling on my hand saying, ‘Caitlin
there’s cake and lemonade on the lawn!’
‘What?’ I ask him. ‘Why would they put it on
the grass?’” (p. 229). Referring to oneself in
the third person when conversing with others
is also an example of S3 criteria as exemplified
in Stork’s (2009) Marcelo in the Real World
when Marcelo, who has Asperger’s Syndrome
asks, ”Is Belinda a better worker than Mar-
celo?” (p. 308).

Symptoms: Restricted, Repetitive Patterns of
Behavior, Interests, or Activities

Similarly, to the examples of challenges or
deficits in social communication and social
interaction portrayed in the books selected,
examples of restrictive and repetitive patterns
of behavior, interests and activities (i.e., R1,
R2, R3, and R4) as seen in the same books are
shown below.

R1 example. In the book of Anything But
Typical (Baskin, 2010), Jason, the main char-
acter, shows a characteristic of ASD, in that he
repeats a certain physical movement: “he [Ja-
son] blinks his eyes, sometimes one at a time.
Sometimes both together. They open and
close, open and close, letting the light in,

shutting it out. The world blinks on and off”
(p. 2). Similarly, this repetitive movement is
also represented in the book Rules (Lord,
2006) that “David flickers his fingers up and
down, like he’s playing the piano in the air”
(p. 6). In addition to depicting physical repet-
itive motor movements of ASD in these ex-
cerpts, the repetition of speech is also re-
vealed in Remember Dippy (Vernick, 2014):
“You eat yet?’ I asked, my voice scratchy from
getting up too early. ‘You eat yet?’ he said,
then whispered, ‘Eat yet?’” (p. 13). As indi-
cated, repetition of movements or use of
speech represents a characteristic of ASD.

R2 example. In Baskin’s (2009) Anything
But Typical, Jason feels like he has to sit at the
same computer in a classroom: “When we get
into the library, somebody is already sitting in
my seat, at my computer. At the one I want.
Now I can’t breathe” (p. 4). Martin’s (2014)
Rain Reign provides a more explicit example
of an R2 behavior where the main character
actually tells the reader that she likes routines:
“Rain and I have routines. We like routines”
(p. 11). In Lord’s (2006) Rules, when David is
told a specific time, he expects to be doing a
particular activity at that exact time. For ex-
ample, David’s father tells him he will pick
him up at 5:00 to take him to the video store,
which prompts David to stand on the porch
with his sister a little before 5:00. David’s sis-
ter, Catherine, is the narrator of the story and
the following scene unfolds:

Besides me, David checks his watch. “I’ll
pick you up at five o’clock.”

“Well, maybe five o’clock,” I say. “Sometimes
Dad’s late.”

David shrieks, “Five o’clock!” (p. 3).
R3 example. In the book Rain Reign (Mar-

tin, 2014), the main character, Rose, is greatly
interested in homonyms, which is shown
throughout the entire book. When she de-
scribes the views from her house, she starts
listing various words in her mind that have
homonyms: “The word see has a homonym–
sea. But even better, sees has two homonyms–
seas and seize” (p. 5). Another example of a
highly fixated interest related to words is re-
vealed in the book Mockingbird (Erskine,
2011). Caitlin often describes her feelings us-
ing descriptive words such as superfluous. Dur-
ing the conversation with Mrs. Johnson, Cait-
lin said:
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Oh. Mrs. Brook knows how I am feeling so
you can find out from her. I would be
superfluous. My dictionary says suPERflu-
ous means exceeding what is sufficient or
necessary. I shake my head. SuPERfluous
also means marked by wastefulness (p. 7).

Besides words, numbers are also frequently fea-
tured as a special interest. To illustrate, in the
Curious Incident of the Dog in the Night-Time (Had-
don, 2003), Christopher declares “I know all the
countries of the world and their capital cities
and every prime number up to 7,057” (p. 2),
which shows his interests of numbers, as well as
geography.

R4 example. In The Curious Incident of the Dog
in the Night-Time (Haddon, 2003), Christopher,
is determined to not listen to an argument
about him between his mother and another
character. Christopher states, “. . . I turned up
the volume really loud and I held it against my
ear and the sound filled my head and it hurt so
that I couldn’t feel any other sort of hurt . . .” (p.
206). In Mockingbird (Erskine, 2010), Caitlin has
been trying to cope with the death of her
brother, and she is also sensitive to sounds. “The
clapping is loud, it hurts my ears, but it’s a good
hurt” (p. 228). Christopher and Caitlin strategi-
cally used their hypersensitivity to sounds to
block out pain. Some characters cannot stand
particular sounds. Ted, a character with ASD in
London Eye (Dowd, 2008), reacts adversely to the
sound of a kiss. “It gave off a funny squeak that
nearly put me off the rest of my Shreddies” (p.
9). All three characters are sensitive to sounds as
others were sensitive to smell and/or touch. For
example, Caitlin in Mockingbird (Erksine, 2010),
says:

It should be black inside and that’s what I
want so I put my head under the sofa cush-
ion where the green plaid fabric smells like
Dad’s sweat and Devon’s socks and my pop-
corn and the cushion soft and heavy on my
head . . . (pp. 2–3).

Throughout the stories, many characters are
hypersensitive to smells as if they were often
fixated in finding smells that they could relate
to or bring back memories.

Discussion

ASD Symptoms in Narrative Fiction

Fictional stories can serve as windows into the
lives of others who are different from us
(Bishop, 1997). As such, one would hope that
stories with characters who have ASD will help
readers understand the range of challenges of
ASD. However, the results of this study about
award-winning narrative fiction indicate that
many of the ASD symptoms focus on repetitive
and restricted interests, specifically fixed in-
terests. Although it is true that individuals with
ASD have atypical preoccupations, when this
symptom is overemphasized, other symptoms
seem less relevant. On one hand, it is fairly
easy to recognize the restricted and repetitive
symptoms of people who have ASD, because
these actions may be obvious to the casual
observer. For example, if a person is rocking
back and forth, it is nearly impossible not to
notice this big body movement. It is also pretty
simple to notice when someone has an insis-
tence on sameness or routine. It may take two
or three interactions to notice this behavior,
but once it is noticed, many people who work
with individuals with ASD try to make accom-
modations if possible.

Obsessive fixed interests are also easy to
notice, often within the first five minutes of a
conversation; for example, a one-sided con-
versation where the topic of nautical engineer-
ing is interjected continually. Similar to repet-
itive motor movements, a person who is hyper
or hyporeactive to sensory input may be easy
to identify. For example, a person who does
not like loud noises might cover her ears. On
the other hand, the issues with social commu-
nication and social interaction are less obvious
to the casual observer, especially when the
person is high functioning. Take for example
a person who is low functioning. This person
might have limited verbal communication
skills, yet the casual observer will quickly no-
tice the difficulties with communication since
that person is unable to carry on a conversation.
On the contrary, a person who has high-func-
tioning ASD can participate in a conversation;
however, the interactions will be slightly uncon-
ventional. Because the oddity is not pronounced
enough, the casual observer will not recognize it
as a disability, rather the odd behavior is per-
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ceived as odd. Thus, ASD for high-functioning
individuals is an invisible disability.

Since it is so difficult to pinpoint the social
communication deficits of people with high-
functioning ASD, it was hoped that narrative
fiction could unpack this symptom through
dialogue and inner thoughts of the person
with ASD, as well as the people who partake in
the interaction. However, the results of this
study show that few fictional stories depict the
difficulties of social communication. There-
fore, narrative fiction that overplays the re-
strictive, repetitive behaviors and underplays
the social communication deficits, perpetuate
the misconceptions about ASD, that is, quirky
behaviors rather than hindering social deficits.
People will readily notice the obvious symptoms,
but the obscure symptoms are rarely explored.

Although the majority of the symptoms de-
picted in these books were those of restrictive
and repetitive behaviors, many authors in-
cluded self-actualization (i.e., able to make
accommodations for the behavior) or accom-
modations (i.e., making adjustments or think-
ing about their behavior after one or two rep-
etitions) of these behaviors made by the
characters themselves. For example, a self-ac-
tualization in Marcelo in the Real World (Stork,
2009) is demonstrated when Ixtel states:

“It’s okay, you can look at me, I don’t
mind.”

I [Marcelo] don’t know why she says this
at first and then I understand. “I always have
trouble looking people in the eye. Not just
Ixtel” (p. 295).

An example of an accommodation was that of
Jason in Anything but Typical (Baskin, 2009)
when he realizes what he did was “weird” but
he does not change his behavior. It is more of
an afterthought. With it, authors seem to rec-
ognize that characters with ASD are making
an effort to work through their symptoms and
their challenges.

Authors’ Backgrounds and Experiences

In interviews and/or websites, many of the
authors in this study revealed connections
with people who have autism. Lord, Dowd,
and Erksine have relatives with autism (Cor-
bette, 2010; Gamble, 2014; Redmond, 2005)

and Martin, Stork, and Vernick know and/
or have worked with people with autism
(d’Entremont, 2014; Lodge, 2014; Margolis,
2014). In an interview, Haddon mentioned
that he worked with children and adults with
disabilities (Holcombe, 2003). However, in his
blog, Haddon asserts that he knows very little
about the subject of autism and that he did
little research for his book other than reading
an essay about Temple Grandin and non-aca-
demic periodicals about, or written by, indi-
viduals with autism (Haddon, 2009).

Given the paucity of social communication
symptoms identified in award-winning books,
one book, Waiting for No One by Brenna (2011)
was an anomaly. Brenna’s book presented 23
social communication symptoms whereas other
books ranged from two to 14 symptoms with
seven being the average number of symptoms.
What is interesting to note is that Brenna re-
searches children’s and young adult literature
about characters with disabilities. During an in-
terview, Brenna stated that “I’m lucky that my
academic research feeds into my artistic work”
(Stilborn, 2013, “Beverly Brenna,” para. 33). Re-
cently, Brenna (2016) examined the actions of
the character Stanly on Harold Pinter’s play The
Birthday Party through a Disabilities Studies qual-
itative lens and revealed that the main character
exhibited autism characteristics (e.g., unsuccess-
ful social interaction, restrictive interests, diffi-
culties using speech to explain thoughts and
emotions). Perhaps this deep exploration of au-
tism symptoms as depicted in literature contrib-
uted to Brenna’s numerous depictions of social
communication issues that were depicted in
Waiting for No One (2011). To take a case in
point, the following excerpt is a scene from a job
interview in which the reader is privy to Taylor
Jane’s inner thoughts in addition to her com-
ments.

Because I am thinking of so many things, I
can’t get a message to my mouth to tell it
exactly what to say. So instead of answering
her questions, I blurt out: “I like gerbils.” I
have already warned myself not to initiate a
conversation about gerbils during this inter-
view, and now I have done it anyway. Some-
times, against my judgment of the smart
part of my brain, I just can’t help myself
(Brenna, 2011, p. 3).

In this instance, Taylor Jane says an inappro-
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priate comment, “I like gerbils,” during a job
interview. This comment represents two symp-
toms, that is, restrictive interests (R3) for mak-
ing a comment about one of her favorite top-
ics, gerbils, and social interaction (S3) for
mentioning a topic that is unfitting for the job
interview social context. Further, Taylor Jane’s
inner thoughts demonstrate self-awareness,
hence, she realizes the comment was inappro-
priate. In contrast, individuals with autism are
not always aware of the odd behavior. Re-
vealed through an interaction between Taylor
Jane and her mother, Brenna skillfully shows
how Taylor Jane has other social communica-
tion issues. For example, Taylor Jane states,
“The second error, according to my mother,
was that I used my new gerbil as one of my
references” (Brenna, 2011, p. 4). Thus, the
strength of Brenna’s work is that she includes
the mother’s reaction to a socially unaccept-
able situation without making the person with
autism omniscient about her disability. For if
Taylor Jane was able to acknowledge all of her
faux pas per say, then she would not make the
social blunders that are idiosyncratic of peo-
ple with autism and therefore she would not
have autism. In other words, Brenna shows the
multifaceted nature of autism, one in which a
person can control her blunders, to someone
who realizes the blunders, as well as someone
who is oblivious of the blunders.

ASD, Gender, and Symptoms Portrayed in
Narrative Fiction

Currently, boys are diagnosed five times more
often than girls (Christensen et al., 2016).
Recent research has focused on females with
ASD being diagnosed later in life because cer-
tain symptoms (i.e., disruptive behaviors, cog-
nition) do not always reflect typical patterns
seen in males with ASD (Dworzynski, Ronald,
Bolton, & Happé, 2012). There are disagree-
ments as to whether true symptomatic differ-
ences between males and females with ASD
exist as current research is conflicting (Holt-
mann et al., 2007); however, some research
suggests that ASD in females differs from that
of males in that females have more mental
health issues associated with internalizing
symptoms than do males with ASD or typically-
developing females (Lai et al., 2011). Interest-
ingly, three authors (Brenna, 2011; Erksine,

2010; Martin, 2014) attempted to address fe-
male characters with ASD.

Limitations

Limitations to the current study include the
interpretation of the ASD symptoms, choice of
the number of symptoms selected for the
books, and selection of symptoms as examples
for the consensus coding. As discussed in pre-
vious research (i.e., Kelley et al., 2015), the
interpretation and selection of ASD symptoms
can be subjective. Although the authors have
professional and personal experiences work-
ing with individuals with ASD and consensus
coding was continuously conducted over a
year, we cannot assure the reader that all
symptoms are an accurate representation of
those explained in the DSM-5. Also of great
importance was the decision to use only the
first and last 15 symptoms of every book (i.e.,
those at the beginning and those at the end)
as we may have missed symptoms along the
way and the number was not chosen based on
research or the literature, but rather by con-
venience. Finally, the small range of book se-
lection due to awards received could have de-
nied the interpretation of more accurate and
appropriate portrayal of students with ASD in
other non-award winning narrative fiction
books and therefore, have the possibility of
altering our results.

Implications for the Field

Implications based on the current research
can impact educators, parents, and stakehold-
ers working with students with ASD. As acces-
sible resources, narrative fiction can be used
by many to learn, understand, and even em-
power themselves when working with persons
with ASD (Hughes, Hunt-Barron, Wagner, &
Evering, 2014). Classroom teachers often use
narrative fiction to expand the knowledge and
facilitate awareness about certain underrepre-
sented populations, including those with disabil-
ities (Andrews, 1998; Hughes, Hunt-Barron,
Wagner, & Evering, 2014; Kurtts & Gavigan,
2008; Prater, 2003; Prater, Dyches, & Johnstun,
2006). Similarly, teacher preparation programs,
speech, language, and hearing preparation pro-
grams, and other programs in higher education
have used narrative fiction with characters with
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ASD to expose pre-service educators to experi-
ences they may not be able to find in their
practicum experiences (Barrio, Kelley, & Car-
don, In Review). As a tool, educators have also
used narrative fiction to enhance their empathy
(Mar & Oatley, 2008).

Whether at the K-12 level or in higher edu-
cation, narrative fiction with main characters
clearly showing ASD symptoms can have large
implications for stakeholders working with
students with ASD. Future and current edu-
cators can use these as case studies or exam-
ples to build, accommodate, and modify their
teaching or supports within the K-12 setting.
Therefore, it is of high importance that the
depictions of underrepresented populations,
such as students with ASD, are accurate and
appropriate. The purpose of this research is to
shine the light into narrative fiction books
about characters with ASD in an attempt to
invite future and current educators to criti-
cally and respectfully use the information in
these books to better serve their students.

For authors, publishers, and editors, our
recommendation is similar to those made by
Kelley et al. (2015). There should be a balance
with social communication and social interac-
tion as challenges included in narrative fiction
with characters with ASD. There must be some
accuracy in the portrayal of a wide range of
characteristics and symptoms of ASD, espe-
cially those that may be considered as “invisi-
ble” symptoms that can easily be mistaken for
rudeness or oddities. For educators, our rec-
ommendation is to critically analyze the books
which portray characters with ASD, as well as
to invite students to read and learn more from
books that portray the complex behaviors, ex-
periences, and symptoms of ASD in order to
enhance their understandings and supports.

Future Directions for Research

This study focused on books given the Dolly
Gray Award and/or the Schneider Family
Award; however, there are numerous books
that did not receive either award. As such, it is
recommended that a similar analysis of non-
award narrative fiction is conducted. In addi-
tion to books, an analysis of fictional media,
such as TV shows and/or movies with charac-
ters who have ASD should be conducted.
Lastly, an analysis of the demographics that

are depicted in books with characters with an
ASD should be conducted to investigate cul-
tural and linguistic diversity. The aforemen-
tioned research topics are currently underway.
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Systematic Review of Evidence-based Interventions in Science
for Students with Autism Spectrum Disorders

Juliet Hart Barnett and
Ashleigh J. Frankel
Arizona State University

Kimberly W. Fisher
University of Illinois Urbana-Champaign

Abstract: Students with autism spectrum disorders (ASD) are increasingly included in general education and are
expected to access core content, including science. Development of science content knowledge, scientific literacy, and
scientific thinking are emphasized in legislation as well as the Next Generation Science Standards (NGSS) as critical
for all students. However, participation in science is often challenging for students with ASD given their difficulties
with communication and vocabulary, and evidence on teaching science to students with disabilities is limited. This
comprehensive literature review synthesized 10 studies of science interventions for students with ASD. Findings
suggest that students with ASD require interventions to develop the background knowledge and high-level vocabulary
necessary to be successful in science. Moreover, though studies related to instructional interventions in science for
students with ASD are limited, studies suggest these students benefit from direct instruction with supplementary
materials such as e-texts, graphic organizers, and scripted lessons as well as inquiry-based practices that provide
hands-on exploration. Implications include the need for more empirically supported interventions applied to teaching
science content to students with ASD, particularly in the general education classroom.

Students with autism spectrum disorders (ASD)
are increasingly educated in inclusive settings
(Cihak, Fahrenkrog, Ayres, & Smith, 2010).
Many of these students can achieve at a high
academic level or have cognitive abilities that
qualify them to benefit from the general curric-
ulum (Zager & Shamow, 2005). As such, there is
a rising expectation that students with ASD will
access and develop the same core curricular
content knowledge that their typically develop-
ing peers do and ushers in a related need for
evidence-based educational interventions to
support students’ successful subject-area learn-
ing (Knight, Smith, Spooner, & Browder, 2012).

Development of scientific content knowledge,
literacy, and thinking are emphasized in legisla-
tion as well as the Next Generation Science Stan-
dards (NGSS) (National Research Council,
2012) as critical for all students. Regarding
students with disabilities, the Individuals with
Disabilities Education Improvement Act

(2004) mandates that all students have access
to and demonstrate progress in the general
curriculum, including content area science.
Despite the prominence placed on teaching
science content from federal regulations and
movements, there is relatively little evidence
on “how to teach” such academic content to
students with disabilities (Jimenez, Lo, & Saun-
ders, 2014). Although science learning is impor-
tant for all students, there are few studies
addressing this content for students with devel-
opmental disabilities, such as ASD (Knight et al.,
2012). Researchers have also suggested that
students with high-functioning ASD possess
strengths that advantage them in science such
as systemizing, memorizing, and understand-
ing rule-based systems, but these students also
struggle with social interactions that accom-
pany scientific discussions (Wei, Yu, Shattuck,
McCracken, & Blakorby, 2012). Thus, science
is one area of general curriculum access that
merits attention for students with ASD.

Science Discourse and Challenges for Students
with Autism Spectrum Disorder

Science is a social endeavor and scientific knowl-
edge advances through collaboration using well-
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developed norms (NRC, 2012). Argumentation
and discourse in science has a different purpose
than it does in other contexts, as it is used to
promote as much understanding of a problem
as possible and to persuade colleagues of the
validity of a specific idea; it also involves sharing,
processing, and learning about ideas (NRC,
2012). The Next Generation Science Standards
(NRC, 2012) indicate that scientists need to be
able to examine, review, and assess their own
knowledge and ideas and evaluate those of oth-
ers. In middle and high school science class-
roomS, students are increasingly expected to
build arguments, present hypotheses and obser-
vations, engage in debate, and build upon oth-
ers’ work and ideas (Lajoie, 2001). Such inter-
actions are complex for students with ASD
because interpretation involves accurately at-
tending to and comprehending cues such as
gaze, proximity, intonation, and volume, and
may include multiple communication partners
(Cazden, 2001). Because these have difficulty
attending to multiple stimuli, distinguishing rel-
evant from extraneous information, and shifting
attention (Tsatsanis, 2005), such interac-
tions are difficult (Tager-Flusberg, Paul, &
Lord, 2005).

With the increase in students with ASD
included in general education settings, their
difficulties in understanding abstract science
concepts, participating in discourse, and the
prominence the NGSS has placed on scientific
understanding, the extant research in the area
of science interventions for learners with ASD is
important. The purpose of this review is to con-
tribute to the current knowledge base on effec-
tive interventions in science for students with
ASD. In addition, this review is intended to in-
form teachers as they consider and implement
effective teaching techniques to help their stu-
dents acquire the science skills, vocabulary, and
background knowledge needed for success.

Method

Inclusionary and Exclusionary Criteria

To be included in this comprehensive review,
published articles had to meet the following
criteria: (a) be published in a peer-reviewed
journal, (b) include students of any age rang-
ing from pre-K through post-secondary educa-
tion, (c) include participants identified with

an ASD diagnosis (i.e., autism, PDD-NOS, or
Asperger syndrome), (d) be conducted in any
educational (e.g., general education class-
room, special education resource or self-con-
tained classroom, etc.), or outside clinical,
home-based, or tutorial setting (e.g., more re-
strictive settings serving students with moder-
ate disabilities and/or outside of school tu-
torial settings) and (e) describe research
methods evaluating the effectiveness of aca-
demic or functional interventions targeting
science content standards (i.e., fundamental
science concepts, history, and nature of sci-
ence) and/or process standards (i.e., using
evidence in explaining scientific phenome-
non, management of ideas and information,
engaging in science inquiry) as described by
the NGSS.

During the review process, exclusionary
criteria were also developed. First, studies
lacking an empirical research design were ex-
cluded. That is, articles featuring science
teaching strategies or tips for students with
ASD were eliminated. Only articles imple-
menting interventions with science outcome
data and evidence to determine the effective-
ness of interventions were included. Second,
articles that featured science problems as a
component of a larger investigation of a teach-
ing strategy, but did not use the study of sci-
ence interventions as the primary variable of
interest, were excluded from the literature
review.

Search Procedure

The search was conducted using online ERIC
and Academic Search Premier Databases. Key
search terms pertained to autism and science
(i.e., autism spectrum disorder, Asperger’s
Syndrome, autism, intellectual disabilities, sci-
ence, science instruction, teaching strategies,
interventions) From this initial search, jour-
nals typically publishing intervention research
in ASD were identified: Journal of Autism and
Developmental Disorders, Focus on Autism and
Other Developmental Disabilities, Research in Au-
tism Spectrum Disorders, Behavioral Interventions,
and Education and Training in Autism and De-
velopmental Disabilities. Furthermore, multiple
science education journals were also searched
for any additional articles that met the search
criteria. Science education journals included
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in the search were: Journal of Research in Science
Teaching, Journal of Science Teacher Education,
Research in Science Education, and School Science
Review. These journals were hand searched for
abstracts on interventions to improve the sci-
ence knowledge or skills of learners with ASD.

To ensure reliability of the search process,
the two authors of the study independently
conducted the initial review. Reliability was
then calculated by dividing the number of
agreements by the number of agreements plus
disagreements and multiplying by 100. Inter-
observer agreement (IOA) was 90%. Through
closer examination of all studies initially lo-
cated as well as discussion of inclusionary and
exclusionary criteria, 100% IOA was achieved.
Similar reliability procedures were conducted
to ensure consistency across observers in the
analysis of each study, and 100% IOA was
achieved through discussion. In sum, the
search was conducted to review all available
research related to science education inter-
ventions conducted with students with ASD
and that had the goal of increasing these stu-
dents’ science skills.

Results

The initial search produced 13 studies specific
to teaching science to students with ASD, of
which, three were eliminated based on failure
to meet inclusionary criteria. Therefore, 10
studies met the aforementioned inclusionary
criteria. Table 1 shows the participants, set-
ting, intervention, intervention testing, de-
sign, dependent variables, independent vari-
ables, and treatment effects/results of each
study reviewed.

Studies were largely single-subject design,
were grouped by similarity of intervention
type, and were designated as an intervention
implementing inquiry-based instruction or di-
rect instruction to target specific science skills.
In addition, studies will be described in terms
of intervention setting (i.e., self-contained vs.
general education classroom) as well as the
science skill targeted [i.e., academic (core
content) vs. functional skills (self-help, daily
living)]. Implications for practitioners and
directions for future research will also be
discussed.

A total of 54 students participated in the
studies included in this comprehensive review,

with 38 participants diagnosed with autism
(70.37%). The remaining 16 participants
(29.63%) were diagnosed with a moderate or
severe intellectual disability. Participants ranged
from 5 to 21 years old and included students
who received special education services in a re-
source classroom, general education classroom,
or self-contained classroom in either a public or
private elementary school setting. Table 1 de-
tails the characteristics of each participant and
the setting in which the intervention was imple-
mented. Moreover, the interventions meeting
criteria were published between 2009 and 2015.

Interventions Using Direct Instruction with Visual
Supports

Direct instruction refers to explicit, teacher-
directed strategies for delivering effective
instruction (Marchand-Martella, Martella, Mod-
derman, Petersen, & Pan, 2013). When incor-
porating direct instruction, teachers promote
generalization through teaching of big ideas,
deliver instruction concisely, strategically se-
quence the lesson, and script everything in-
cluded in a lesson. With this approach, teach-
ers target skills over multiple lessons to ensure
retention of key concepts. Teachers also im-
plement flexible grouping to ensure active
participation and allow immediate feedback
through monitoring (Marchand-Martella et al.,
2013).

Six studies in this review used enhanced
direct instruction (DI) techniques that inte-
grated supplementary visual material. Each
study was uniquely structured, with each re-
search group selecting different texts and
strategies to accompany DI. To aid in student
comprehension of science content and vocab-
ulary terms, researchers implemented sup-
plementary e-texts (Knight, Wood, Spooner,
Browder, & O’Brien, 2015), the model-lead-
test approach (Knight et al., 2011), explicitly
designed graphic organizers (Knight, Spooner,
Browder, Smith, & Wood, 2013), a combina-
tion of guided notes and scripted lessons
(Jimenez et al., 2013), and slideshow presen-
tations (Smith, Spooner, & Wood, 2012).

Of the direct instruction-visual support in-
terventions reviewed, two studies used presen-
tations and supplementary text as techniques
to help build the comprehension and vocab-
ulary skills for students with ASD. In the first
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intervention, researchers investigated the use
of e-texts to promote reading, practice vocab-
ulary, and build comprehension skills (Knight
et al., 2015). Researchers determined that pre-
vious successful approaches included the
model-lead-test strategy and visual supports, so
the purpose of this study was to investigate the
effectiveness of e-texts. Supported e-text pro-
motes accessibility to all content areas by al-
lowing students to adjust the font, have the
text read aloud, and clarifies concepts by in-
cluding hyperlinks to other digital supports,
including pictures and vocabulary definitions
(Knight et al., 2015). Researchers utilized
Book Builder to present science text to the
students. Four middle school students with
ASD interacted with grade level text to acquire
vocabulary and comprehension skills. Stu-
dents listened to audio recordings of the e-
text twice and proceeded to answer the vocab-
ulary and comprehension questions. This
intervention occurred in three phases: Book
Builder, Book Builder with explicit instruc-
tion, and Book Builder combined with explicit
instruction in reference to the definition. The
first phase solely used Book Builder. If stu-
dents scored less than five out of the seven
questions that targeted vocabulary and com-
prehension, further phases of the interven-
tion were implemented. The remedial inter-
ventions included utilizing direct instruction
to teach students how to use the resource and
then reference the definition with hyperlinks
to aid with vocabulary acquisition. The results
suggested this intervention was useful for stu-
dents with ASD, with all four participants dem-
onstrating an increase in science vocabulary
and comprehension. Since Book Builder in-
cluded hyperlinks to the vocabulary and in-
structional coaches, students were successful
in acquiring complex science terms and un-
derstanding the science content. Students also
communicated that they were satisfied with
the program and enjoyed the computer-based
aspect of the intervention.

During the next intervention, three stu-
dents diagnosed with ASD were taught vocab-
ulary terms in an inclusive science classroom
through the use of slideshow presentations
across three units (Smith et al., 2012). Three
male middle school students participated in
this study based on the following inclusion
criteria: a) an IQ of 70 or below, b) ability toT

A
B

L
E

1—
(C

on
tin

ue
d)

A
ut

ho
r

(s
)

Pa
rt

ic
ip

an
ts

in
Ex

pe
ri

m
en

t
(T

ot
al

nu
m

be
r

of
pa

rt
ic

ip
an

ts
,

N
um

be
r

of
pa

rt
ic

ip
an

ts
w

/A
SD

,
A

ge
s)

Se
tti

ng
In

te
rv

en
tio

n
In

te
rv

en
tio

n
T

es
tin

g
D

es
ig

n
D

ep
en

de
nt

Va
ri

ab
le

In
de

pe
nd

en
t

Va
ri

ab
le

R
es

ul
ts

C
ar

n
ah

an
&

W
ill

ia
m

so
n

(2
01

3)

N
�

3
N

(A
SD

)
�

3
A

ge
s

�
13

,
13

,
13

Sp
ec

ia
l

ed
uc

at
io

n
cl

as
sr

oo
m

at
a

sm
al

l
pr

iv
at

e
sc

h
oo

l

U
se

d
co

m
pa

re
-

co
n

tr
as

t
st

ra
te

gy
to

h
el

p
st

ud
en

ts
w

it
h

A
SD

co
m

pr
eh

en
d

sc
ie

n
ce

te
xt

(I
n

qu
ir

y-
ba

se
d)

T
h

re
e-

pa
ra

gr
ap

h
ex

po
si

to
ry

pa
ss

ag
es

de
si

gn
ed

w
it

h
co

m
pr

eh
en

si
on

qu
es

ti
on

s.
St

ud
en

ts
us

ed
co

m
pa

re
-

co
n

tr
as

t
st

ra
te

gy
(s

ig
n

al
w

or
ds

an
d

V
en

n
di

ag
ra

m
)

as
su

pp
le

m
en

ta
ry

m
at

er
ia

ls
in

an
sw

er
in

g
qu

es
ti

on
s

ve
rb

al
ly

/i
n

w
ri

ti
n

g.

Si
n

gl
e-

su
bj

ec
t

re
ve

rs
al

St
ud

en
t

co
m

pr
eh

en
si

on
of

th
e

sc
ie

n
ce

pa
ss

ag
es

A
n

in
te

rv
en

ti
on

pa
ck

ag
e

de
si

gn
ed

to
su

pp
or

t
st

ud
en

t
co

m
pr

eh
en

si
on

of
th

e
co

m
pa

re
-

co
n

tr
as

t
te

xt
pa

tt
er

n

A
ll

th
re

e
pa

rt
ic

ip
an

ts
av

er
ag

ed
be

tw
ee

n
95

-
10

0%
ac

cu
ra

cy
on

co
m

pr
eh

en
si

on
qu

es
ti

on
s

du
ri

n
g

th
e

in
te

rv
en

ti
on

an
d

m
ai

n
te

n
an

ce
ph

as
es

of
th

is
st

ud
y.

Evidence-based Interventions in Science / 133



distinguish between pictures, c) ability to dis-
tinguish between the sounds present in words,
d) motor ability to point to objects and pic-
tures, e) the ability to respond to different
modalities of the same concept (pictures,
adapted text), and f) a diagnosis of ASD. Pre-
training sessions occurred in the special edu-
cation classroom to determine if students had
the necessary knowledge to operate an iPad 2
and assess their prior knowledge of the tar-
geted science terms through baseline slide-
show presentations. Baseline slideshow pre-
sentations included 18 instructional slides to
make sure students viewed the nine vocabu-
lary terms twice. Once the pre-training ses-
sions terminated, the interventionist devel-
oped three slideshow presentations that each
consisted of 12 instructional slides for the gen-
eral education science classroom. Each slide-
show presentation concentrated on three
science terms per unit. Within each presenta-
tion, content was presented with a picture and
four response options (one correct and three
incorrect). The question was presented on the
slideshow and the teacher verbally stated the
problem and reviewed the answer to give stu-
dents multiple modality options for learning.
The order of the slides and correct and incor-
rect response options were varied to ensure
students were retaining the knowledge from
the unit instead of merely memorizing the
presentations. Participants had 5 seconds to
respond to each question or direction. Stu-
dents were instructed to touch the object they
believed matched the term. If the participant
touched the correct objects within 5 seconds,
the interventionist recorded a correct re-
sponse. If the student touched the incorrect
object or responded to the task direction after
5 seconds, an incorrect response was re-
corded. Regardless of whether students se-
lected the correct or incorrect objects, the
program progressed to the next slide. Stu-
dents used the slideshow presentations three
times during the 40-minute period they spent
in the inclusive classroom. The short duration
of these presentations allowed students to
learn these vocabulary terms during bell ring-
ers and exit tickets. The interventionist con-
ducted this study through the span of five
sessions or until results were stable.

Results showed the effects of slideshow pre-
sentations on the number of correct responses

on science terms (Smith et al., 2012). The
number of incorrect responses were inversely
related to the number of correct responses,
meaning the more questions students an-
swered correctly, the fewer questions they an-
swered incorrectly. During baseline presenta-
tions, all three students showed low frequency
of correct responses. Following the introduc-
tion of the intervention, all three students
showed growth in the number of correctly
identified science terms and applications. Ini-
tially, all three students correctly identified
between two and four science terms. After the
intervention was introduced, participants iden-
tified six or seven science terms. As the interven-
tion progressed through a span of seven ses-
sions, all students were able to correctly identify
between 12 and 14 science terms. These data
suggested that slideshow presentations were ef-
fective in promoting the generalization of ac-
quired science terms and applications.

In several interventions, researchers imple-
mented graphic organizers and guided notes
to enhance science learning. Knight et al.
(2013) applied systematic instruction and
graphic organizers to teach science concepts
to students with ASD and an intellectual dis-
ability. This study focused on the impact of
systematic instruction and graphic organizers
on the acquisition of knowledge on convec-
tion. Systematic instruction included a Con-
stant Time Delay (CTD) procedure to teach
vocabulary words and definitions. Specifically,
researchers presented examples and non-ex-
amples to introduce new concepts, utilized
graphic organizers and offered multiple ex-
amples, all related to the concept of convec-
tion. These intervention sessions occurred be-
tween four to five days per week and lasted
approximately 15 minutes each day. Progress
was monitored by observing the number of
correct steps students made in the 16-step task
analysis. This intervention was taught in four
phases: CTD, explicit instruction, use of the
graphic organizer to teach vocabulary during
guided practice, and use of the graphic orga-
nizer efficiently for students to display knowl-
edge of the vocabulary terms during indepen-
dent practice.

For the first phase, CTD was used to teach
students the vocabulary and definitions. The
interventionist began by displaying an array of
four words: one correct response and three
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distractors. To begin, the interventionist
stated the vocabulary word and pointed to the
correct target word. Following her actions, the
students were instructed to mimic the task and
point to the correct response. This process was
repeated for definitions. After the students
repeated her actions, the interventionist tran-
sitioned into a 5s time delay by instructing
students to point to the word that matched
the definition and prompted them to wait for
her help if they did not know the correct
response. Once the students understood the
vocabulary and definitions related to convec-
tion, the interventionist explicitly taught the
concepts in the unit by utilizing a T-chart to
showcase examples and non-examples. The
T-chart had two columns: yes and no. With
this T-chart, the interventionist began by us-
ing the model-lead-test strategy. The interven-
tionist modeled expectations by explaining
that students would determine whether or not
the picture was an example or non-example of
precipitation and place it in the correct col-
umn. The interventionist led participants by
using a different example of the same con-
cept, guiding them to placing it in the correct
category, and testing them by presenting a
third example, asking “Is this an example of
precipitation? Why or why not?” After the
model-lead-test approach was implemented,
the interventionist distributed multiple exam-
ples and non-examples and prompted stu-
dents to sort the pictures into the yes or no
columns. Once the students could identify all
the concepts related to convection, the inter-
ventionist taught loosely by showing students
where their vocabulary words are placed in
the graphic organizer and emphasized the de-
letion of irrelevant information to prevent
confusion and following incorrect steps in the
task analysis. After explicit instruction and vo-
cabulary terms were introduced and mas-
tered, the instructor connected the concepts
to convection by utilizing the CTD procedure.
To connect to convection, arrows were pre-
sented in a graphic organizer format. The
interventionist modeled by pointing at the
concepts that followed the arrows and then
instructed students to mimic her actions. A
prediction question was then asked at the end
of the session to determine if students were
able to generalize convection. The interven-
tionist utilized a visual “if, then” statement

with pictures to ask the question. For exam-
ple, the question “if hot air rises, then cold air
________.” The student would then have to
point to the correct response (falls). If the
student failed to select the correct response,
the interventionist modeled the correct an-
swer and provided explanation.

During baseline, all three students demon-
strated low levels of mastery on the task anal-
ysis (M � 2.6–3.3 steps). During the interven-
tion phase, all three students reached criteria
for mastery within 8 sessions by correctly com-
pleting 15 or 16 steps of the task analysis (M �
9.5–12.5 steps). Maintenance data was col-
lected after the intervention to assess knowl-
edge retention. Two students were able to
maintain correct responses on the convection
task analysis. However, maintenance data was
not collected on the third student since it was
the end of the school year.

During the next intervention, Jimenez et al.
(2014) used scripted lessons and guided notes
to improve science quiz scores for students
with moderate to severe disabilities and ASD.
This study explored the impact of scripted
lessons and guided notes during science in-
struction. Progress was monitored by totaling
the number of correct responses on the sci-
ence quiz after the intervention occurred.
There were five questions on each quiz, in-
cluding one identification question (1 point),
one application (2 points), one vocabulary (2
points), one comprehension of key concept (2
points), and one open-ended question (3
points), totaling 10 points. All questions were
formatted the same in each quiz and admin-
istered four times (a pretest and three assess-
ments at the end of each lesson) by the special
education teacher individually. The scripted
lessons required the teacher to read aloud
one question at a time and prompt each stu-
dent to circle his/her answer from the one
correct answer and three distractors. The
teacher waited for the student to provide a
response before moving onto the next ques-
tion. While the teacher did not offer specific
feedback, she praised students for following
directions. Although the questions on the
quizzes remained the same, the order of an-
swers in each quiz varied and different depic-
tions of the same concept were available to
discourage memorization and accurately mea-
sure performance. Paired with scripted les-
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sons, the teacher utilized guided notes to en-
hance student retention of science concepts.
The guided notes were printed notes with
picture symbols and fill-in-the blank sections
to insert key terms or pictures. To master the
concepts, participants were required to earn
an average of at least 8 points on the quizzes
per unit. The teacher delivered the lesson
with scripted lessons for the first three sessions
and then the combination of scripted lessons
with guided notes for the last three sessions.
The rationale for using scripted lessons was to
give teachers a way of delivering pertinent
information without the irrelevant and erro-
neous information. The results indicated that
all participants improved their mean quiz
scores during the scripted lessons component
when compared to their baseline scores, with
two participants demonstrating slight im-
provement when guided notes were intro-
duced. In addition, all participants main-
tained their improved scores during the
maintenance evaluation.

Another intervention by Knight et al.
(2012) utilized a model-lead-test approach to
explicitly teach science descriptors to three
students with autism. Each session began with
an attention grabber that allowed students to
build on their prior knowledge. After, a five-
object array was displayed with three examples
and two non-examples. The interventionist
modeled the correct answers by stating, “My
turn. This is (wet), this is (wet), this is (wet),
this is NOT (wet), this is NOT (wet),” as she
pointed to the corresponding objects. During
this component, students were instructed to
mimic the actions and point to the correct
objects that fit under the “wet” characteristics.
After the students imitated her actions and
understood the expectations, the interven-
tionist randomized the order of the objects
and prompted students to point to the wet
objects. To test students, the interventionist
allowed 3 seconds for students to point to the
objects that corresponded to the term. This
process was repeated for all vocabulary terms
in the unit. The model-lead-test approach was
repeated three times for each science descrip-
tor to ensure that students understood and
could retain the definitions of the terms.
Maintenance of the science descriptors was
embedded throughout the lessons by assess-
ing students on previously learned science de-

scriptors at the beginning of daily sessions. To
generalize the content, three sessions were
conducted. In the first generalization, the in-
terventionist implemented the same proce-
dures, but with a different set of objects. Dur-
ing the second session, the same procedure
occurred, but pictures were utilized instead of
objects. In the last session, students were
asked to identify science descriptors within a
science inquiry experiment using a simple le-
ver and pulley system.

Results indicated that explicit instruction
was an effective approach in teaching science
descriptors. All participants had a stable or
decreasing trend during the baseline sessions
before the interventions were introduced.
When the interventions were implemented,
all three participants showed an increasing
trend across all three descriptor sets. Follow-
ing intervention, two out of three participants
maintained their knowledge on science de-
scriptors and were able to generalize a set of
objects with novel objects and within the sci-
ence inquiry experiment. However, though
students struggled with generalizing the sci-
ence descriptors from the objects to pictures,
participants were still able to meet mastery
criterion.

The final intervention that utilized a form
of direct instruction was conducted by Collins,
Hager, and Galloway (2011). This study incor-
porated functional content to teach core con-
tent areas in order to make it relevant and
more comprehensible for students during a
7-month timeframe within 70 sessions. Utiliz-
ing a CTD procedure, the interventionist be-
gan by modeling the expectations of the task
and prompting the correct response. During
the following interventions, she waited 3 sec-
onds for the student to respond to the task.
For each correct response, students received
praise. If they answered incorrectly, the inter-
ventionist modeled the correct response. This
study focused on multiple content areas, but
for the purpose of this literature review, sci-
ence will be the focus. The teacher selected a
standard that dealt with identifying chemical
and physical properties of elements and com-
pounds and categorizing them based on their
properties. Specifically, she focused on the
basic properties of elements in the Periodic
Table: solid, liquid, and gas. As a functional
application, the instructor related the transi-
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tion from one state of matter to another to
cooking since that was meaningful and rele-
vant to the participant, as stated in his IEP.
The core content objective stated that Jason
must be able to verbally state the properties of
items used for cooking breakfast (butter is
solid, milk is a liquid, and the steam from
boiling water is a gas). To build upon the core
content objective, the functional application
went more in depth with the breakfast items
by stating that Jason must be able to state ways
to change the properties of these items (e.g.,
melt butter to change it from a solid to liquid,
freeze milk to change it from liquid to solid,
boil water to change it from liquid to gas).
Two other participants, Morgan and Rena,
learned different functional applications since
their IEPs stressed their specific needs. In-
stead of relating the core content to cooking,
these students learned about weather condi-
tions since it still fell under the same standard.
Their core content objective stated that they
must point to pictures of weather elements
that were solid, liquid, or neither when look-
ing at pictures. As a functional application,
students had to select the appropriate type of
clothing worn in the specified climate condi-
tions.

To master the objective, all three students
had to get 100% for three sessions. All three
students acquired the science core content.
Prior to the intervention, Jason could identify
an average of 75% of the core content and
only 33% when applying it to a functional
activity. Once the intervention was imple-
mented, Jason acquired the necessary science
content knowledge in 4 sessions. He also
maintained this knowledge with 99% accuracy
(100% core content and 98% functional).
Jason was able to identify 100% of the core
content and apply it on the alternative assess-
ment. Unlike Jason, Morgan struggled with
acquiring the core content material. However,
science acquisition was her strongest perfor-
mance. Prior to the intervention, Morgan
could identify an average of 11.1% of the core
content and 62.9% when applying it to a func-
tional activity. Morgan took longer in acquir-
ing the science content (four sessions for
functional content and 69 sessions for core
content) and struggled with the functional
applications. Due to this negative pattern,
modifications were made to make the content

easier for him. After 14 days with modifica-
tions, Morgan showed improvement and met
criterion. After interventions commenced,
Morgan maintained functional content with
100% accuracy and core content with 44.4%
accuracy. When further assessed on the alter-
native assessment, Morgan improved his iden-
tification of science core content from 0% to
100%. Like Morgan, Rena struggled with sci-
ence content acquisition. Prior to the inter-
vention, she correctly identified science core
content with 20.8% accuracy and applied sci-
ence concepts in functional situations with
58.3% accuracy. Within an average of 22 ses-
sions (32 sessions for functional content and
core content in 12 sessions), she met crite-
rion. Rena was able to maintain her science
content knowledge with 66% accuracy (33%
functional content and 100% core content).
In the alternative assessment for generaliza-
tion, she was able to increase her accuracy in
functional content from 33% to 100%.

Overall, direct instruction via visual sup-
ports were effective strategies in teaching stu-
dents with ASD the necessary background
knowledge and vocabulary to be successful
in the science classroom. Authors reported
growth in comprehension skills (Knight et al.,
2015), identifying key vocabulary terms (Smith
et al., 2012), distinguishing science descrip-
tors (Knight et al., 2012), acquiring crucial
science content (Jimenez et al., 2014; Knight
et al., 2013) and applying these concepts in
real-world situations (Collins et al., 2011).
However, one limitation is that the majority of
interventions occurred in a resource or self-
contained classroom, thereby limiting stu-
dents from accessing science content from the
general education curriculum.

Interventions Using Inquiry-based Practices

Inquiry approaches promote activity-oriented
learning that reflects scientific investigation
such observation, experimentation, and reason-
ing (Chiappetta & Adams, 2004). The four stud-
ies in this review categorized as implementing
inquiry-based practices included one interven-
tion utilizing a compare-contrast strategy (Car-
nahan & Williamson, 2013) and three interven-
tions focusing on task analysis in the context of
inquiry learning (Browder et al., 2012; Cour-
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tade, Browder, Spooner, & DiBiase, 2010; Jime-
nez, Browder, & Courtade, 2009).

One of the reviewed interventions used a
compare-contrast strategy to aid in student
comprehension of science text (Carnahan &
Williamson, 2013). These authors noted that
many learners with ASD exhibit strengths in
word recognition, but present difficulties with
comprehension. In addition, the authors sug-
gested that the compare-contrast and cause-
and-effect text patterns present greater chal-
lenges than other text patterns because the
organization of expository texts varies from
text to text and content area to content area.

This study included three middle schoolers
with high functioning autism and their
teacher in a small private school. These par-
ticipants were selected based on their diagno-
sis and similar reading comprehension skills
since the transition from “learning to read” to
“reading to learn” is often difficult for many
students with ASD. The interventionist uti-
lized a Venn diagram model to teach students
key strategies of organizing the ideas pre-
sented in a text. Three-paragraph expository
passages were used during all phases of this
study to teach the compare and contrast text
structure. Passages were developed based on
the appropriate science concepts addressed in
each grade level and accommodated these stu-
dents by writing them in the students’ instruc-
tional reading level. This intervention in-
cluded a compare and contrast signal word
handout and Venn diagram. With these re-
sources, student comprehension of science
passages was measured by completion of 10
comprehension questions at the end of each
passage and correctly answering guided ques-
tions asked by the teacher. During the base-
line intervention, each student was asked to
read one paragraph from the passage aloud
and were prompted to verbally summarize the
main idea. During the compare-contrast inter-
vention, the teacher provided a list of signal
words that showed words that meant “same”
and words that meant “different.” With this
list, students were able to go back in the text
and notice the two points that were being
compared and what was similar and different
among the two points. Based on this informa-
tion, students were instructed to complete a
Venn diagram to organize the key ideas in
their own words and notice this text pattern.

The passage was read aloud and the teacher
would ask students for the signal words and
then continued. Since the passages were at the
instructional level, baselines ranged between
55% and 73%. After the compare-contrast in-
tervention was used, Everett increased his
mean comprehension from 77% to 97%, Kev-
in’s mean comprehension score increased
from 55% to 95%, and Michael’s mean com-
prehension score increased from 67% to 96%.
Although their reading comprehension im-
proved, the mean proposition was 66%, mean-
ing only 66% of the ideas explicitly stated in
the text was transferred onto their diagram.
Participants averaged 95% to 100% accuracy
on comprehension questions during the inter-
vention and maintenance phases.

Of the three interventions that imple-
mented task analysis, one intervention (Jime-
nez et al., 2009) taught three middle school
students with ASD to utilize a KWHL work-
book to independently complete the 15-step
task analysis of an inquiry lesson over the
course of 8 weeks. Three middle school stu-
dents with moderate intellectual disabilities
learned to self-direct through a 15-step task
analysis to complete inquiry lessons in chem-
istry and physical science. This investigation
focused on the effects of a treatment package
including multiple exemplar training, time
delay, and a self-directed learning prompt
(KWHL chart) on students’ ability to com-
plete an inquiry lesson independently and
generalize to untrained materials. Students re-
ceived a science storybook and KWHL (what
we know, want to know, how to find out. what
was learned) workbook to go with each sci-
ence concept. Within this study, chemical re-
actions and precipitation were taught through
storybooks. For each science concept, materi-
als varied for each experiment. Chemical re-
actions were initially introduced in an exper-
iment exploring hot versus cold liquids.
Through this exploration, students had to dis-
solve a solid and identify which solvent (e.g.,
water, red colored liquid, yellow colored liq-
uid) would dissolve the solute (e.g., bouillon
cube, sugar cube, rock salt) faster. The three
variations of the experiment included bouil-
lon cube in water, sugar cube in red liquid
water, and rock salt in yellow liquid water.
Students put the solute into warm versus cold
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versions of the liquid to discover and explore
the concept.

During baseline, the researcher asked guided
inquiry questions to target students indepen-
dently completing this thought process after
implementation of the intervention. Initially,
students scored zero/15 steps correct. Re-
searchers embedded self-directed learning in
the task analysis through the use of the KWHL
chart. Students were taught to self-direct by
flipping pages of the workbook, stating a re-
sponse, and then filling in their individual
KWHL chart, which promoted their manage-
ment of the lesson independently once the
instructional prompts ended. The students
were told they could use their workbooks in
their general education science class while re-
ceiving the same group instruction the entire
class received. After implementation of the
KWHL workbooks, Silvia was able to complete
all steps of the task analysis through self-direc-
tion with her KWHL notebook before inter-
vention with precipitation and had general-
ized the 4-step KWHL chart with the five
remaining materials in a science classroom
with peers without disabilities. Calvin demon-
strated mastery within five sessions of Concept
1 (chemical reactions) and generalized the
KWHL chart for Concept 2 (precipitation).
Unice mastered all tasks after the intervention
took place. Like Silvia and Calvin, she gener-
alized all steps for Concept 2 and successfully
completed the KWHL chart in her general
science class.

Courtade et al. (2010) trained teachers to
utilize an inquiry-based task analysis to teach
science to students with moderate and severe
disabilities and promote inquiry-based prac-
tices. Four teachers were selected to partici-
pate in this study based on the following in-
clusion criteria: a) teacher of a middle school
class with moderate or severe disabilities, b)
minimum of 1 year of teaching experience, c)
intent to continue teaching in her classroom
for the next school year, and d) agreement to
teach science a minimum of 3 days per week.
Each teacher recruited two students based on
these eligibility requirements: a) an IQ score
�55, b) adequate hearing and vision that al-
lows them to properly interact with the mate-
rials, c) ability to communicate verbally or
with a communicative system, d) enrolled in
grades 6–8, and e) consistent attendance.

All science instruction took place in the
special education classrooms and was con-
ducted by the small group of teachers and two
target students. Some teachers included other
students in their science lessons. Prior to the
intervention, teachers were trained by profes-
sionals on how to utilize the inquiry-based task
analysis. Within 3 days of this workshop, each
teacher began implementing the science les-
sons. Prior to this study, these students did not
have access to science content. After the inter-
vention, these teachers implemented inquiry
science lessons three times a week. All lessons
took place in the special education class that
students regularly attended. Lessons lasted
20–30 minutes and were taught in small
groups of two-six students. Teachers utilized
an inquiry-based task analysis, Checklist for an
Inquiry-based Science Lesson.

During baseline probes, students working
with teacher 1 completed 2–3 steps of the
lesson correctly. After intervention, these stu-
dents completed between 7–12 steps correctly
with the majority of scores at 10 or higher. For
teacher two, students scored between 3 and 4
steps of the lesson correctly prior to the inter-
vention and improved with the implementa-
tion of the intervention, earning scores be-
tween 10 and 12 with the majority of students
scoring at 12. Students were able to maintain
this science content knowledge and scored 11
on both maintenance probes. During base-
line, teacher three’s scores ranged from 3 to 4
steps of the lesson correct and then grew to 4
to 5 steps correct. An additional intervention
was conducted after an acceleration in student
performance after the original baseline
probe. After this addition, teacher three’s
scores grew by three more correctly per-
formed steps. After intervention, scores
ranged from 10 to 12 with the majority of
scores at 12. During baseline, students work-
ing with teacher 4 correctly completed 1 to 3
steps of the lesson. After intervention, her
scores ranged from 7 to 12 with the majority of
scores at 10 or higher. All four teachers were
able to generalize the use of the inquiry-based
task analysis across physical science, life sci-
ence, earth and space science, and science
and technology and transfer their science
knowledge to their students.

The final intervention (Browder et al.,
2012) used task analysis to teach math stan-
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dards to 16 students and science standards to
21 students with moderate and severe disabil-
ities. Students who participated in the math
intervention were ineligible to participate in
the science intervention and vice versa. Inter-
ventions took place in a small group setting in
a self-contained special education classroom.
Progress was measured based on students’
achievement on the state alternative assess-
ments at the end of the year. The science
intervention focused on four units, with the
last one devoted to debriefing. Each unit in-
cluded five lesson plans, for a total of 20 lesson
plans implemented. To aid in this interven-
tion, teachers were given a binder of five les-
son plans that included student response
boards that allowed students to answer inquiry
questions by selecting the correct picture sym-
bol that matched the descriptor. Each lesson
utilized specific materials for science explora-
tion and investigations, but teachers were pro-
vided with science kits that contained most of
the necessary materials. To support compre-
hension and recognition of key vocabulary
words pertaining to the science unit, teachers
received printed word cards with correspond-
ing picture symbol cards. The science inter-
vention included the use of an inquiry-based
lesson, supplementary strategies to build vo-
cabulary skills, and hands-on materials to en-
gage in experiments. Interventions occurred
in a small group in a special education class-
room.

To execute the lessons, the special educa-
tion teacher reviewed the vocabulary for the
unit and prompted students to acquire these
terms with a CTD approach. For this strategy,
the teacher began by reading each word card
and instructed students to repeat the answer.
Then, the teacher presented each card, asked
one student to read it aloud, and allowed
students 5 seconds before prompting them
with a question. Students who responded cor-
rectly were praised while students who pro-
vided incorrect responses were redirected to
the correct answer and asked to repeat the
answer back to the instructor. This procedure
was repeated for all the picture cards and then
students were prompted to match the word
with the corresponding picture. Once stu-
dents showed growth and mastery, the teacher
used hands-on materials acquired from the
science kits to engage students in inquiry-

based practices. When conducting the lesson
on precipitation, the teacher provided sam-
ples of water, snow, or ice in a pan and asked
students what they thought the material was.
Students were able to provide a verbal re-
sponse or select an answer on their response
boards. The teacher then engaged students by
asking what we know about this topic and what
we want to know. The next step of the task
analysis involved student investigations to de-
scribe relationships with the assistance of the
teacher. To prompt them in conducting the
experiment, the teacher asked “How can we
find out?” The teacher then directed students
to make predictions and also asked guided
questions pertaining to the similarities and
differences they observed between the two sets
of materials. In the third step of the task anal-
ysis for inquiry lessons, the teacher guided
students to construct an explanation for the
experiment. The teacher began by explaining
the concept and asking students what they
learned and discovered during the activity.
Then students reviewed vocabulary terms by
matching the word with the corresponding
picture for the concept. Then, the teacher
implemented the reporting phase of the les-
son by asking students what they learned and
prompting them to reflect on their predic-
tions to determine whether or not they were
correct. After students reflected on their pre-
dictions, the teacher directed students to ex-
plain the overarching question that served as a
focus for the lesson: Why did the water drip
out? Finally, students completed a concept
statement for the lesson: “Water falls from the
clouds because they are _____” (full of water)
and “Water that falls from clouds is called
_____” (precipitation). In all, students who
participated in the science intervention
showed greater growth on the science test
(16%) mathematics portion (1%) of the alter-
native assessment.

In summary, direct instruction strategies
such as supplementary text and scripted les-
sons strengthened the inquiry-based practices
and subsequent science content acquisition
for students. Authors discussed improvements
among students with ASD in understanding
the compare-contrast text structure (Carna-
han & Williamson, 2013), independently en-
gaging in inquiry lessons (Jimenez et al.,
2009), following a step by step process in
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science procedures (Courtade et al., 2010),
acquiring key science vocabulary terms (Browder
et al., 2012), and understanding and analyz-
ing results from an inquiry lesson (Browder
et al., 2012).

Intervention and Daily Instruction Settings

Studies included in this review were further
analyzed to determine the setting of the inter-
ventions themselves, the setting of daily in-
struction, and the setting where participants
received daily science instruction.

Location of intervention. Apart from two
studies (Jimenez et al., 2009; Smith et al.,
2012), each article reviewed discusses a
study that was conducted outside of the gen-
eral education classroom. These settings in-
cluded school resource classrooms (Collins
et al., 2011; Knight, et al., 2015; Knight
et al., 2013), a combination of the tutor
room and student’s classroom (Knight et al.,
2012), and self-contained classrooms (Browder
et al., 2012; Carnahan & Williamson,
2013; Courtade et al., 2010; Jimenez et al.,
2014).

Location of majority of daily instruction. The
studies that provided information regarding
the setting of daily instruction indicated that
four students (7.4%) spent all day in the re-
source classroom, but rotated to different re-
source classrooms for each core subject
(Knight et al., 2015), 15 students (27.78%)
received the majority of daily instruction in
the general education classroom (Carnahan &
Williamson, 2013; Collins et al., 2011; Knight,
et al., 2015; Knight et al., 2012; Smith et al.,
2012) and 35 students (64.81%) received in-
struction either in a self-contained classroom
or Specialized Academic Curriculum (SAC)
classroom (Browder et al., 2012; Courtade et
al., 2010; Jimenez et al., 2014; Jimenez et al.,
2009). While interventions may have oc-
curred in a secluded setting, participants re-
ceived science content in their daily instruc-
tion setting. The disconnect between the
intervention and daily instruction settings may
pose challenges for students in generalizing
and transferring knowledge and skills to the
settings where they could be successfully put
to use.

Science Skill Targeted: Academic or Functional

Studies were further reviewed to determine
whether the intervention targeted academic
or functional science content and skills.

Academic skills. Academic interventions were
used to improve student acquisition and re-
tention of science vocabulary and background
knowledge while functional interventions fo-
cused on real-life applications of science skills.
Of the studies reviewed, seven targeted aca-
demic skills (Browder et al., 2012; Courtade et
al., 2010; Knight et al., 2015; Knight et al.,
2011; Jimenez et al., 2013; Smith et al., 2012)
while three studies targeted functional skills
(Carnahan & Williamson, 2013; Collins et al.,
2011; Jimenez et al., 2009; Knight et al., 2013).

The seven interventions targeting academic
skills included practices to build background
knowledge, vocabulary, and comprehension.
Two interventions targeted comprehension
skills by using supported e-text to make con-
tent more accessible through the accommoda-
tions available within the program (Knight et
al., 2015) and utilizing the compare-contrast
text structure when analyzing academic text
(Carnahan & Williamson, 2013). Two inter-
ventions were designed to target acquisition of
complex vocabulary terms pertaining to the
science curriculum (Knight et al., 2011; Smith
et al., 2012) and one intervention promoted
student access to background knowledge
prior to taking quizzes (Jimenez et al., 2013).
Additionally, two interventions focused on im-
plementing core content in terms of the gen-
eral science curriculum such as physical sci-
ence, life science, earth and space science
(Courtade et al., 2010), and precipitation
(Browder et al., 2012) through inquiry-based
practices.

Functional skills. In the remaining three
studies, two interventions focused on utilizing
graphic organizers (Knight et al., 2013) and
KWHL workbooks (Jimenez et al., 2009) to
organize key ideas and vocabulary terminol-
ogy to aid them in independent hands-on in-
vestigations. While functionally-based inter-
ventions often pertain to life skills, these
studies targeted skills that allowed students
with ASD to function in an inclusive general
education setting. Of the 10 studies reviewed,
only one study truly targeted functional life
skills by incorporating functional content,
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such as cooking and weather, to make science
content relatable and applicable to student
lives (Collins et al., 2011).

Encouragingly, and in contrast to prior re-
search for students with ASD in the content
areas (see Barnett & Cleary, 2015), the major-
ity of interventions in this review targeted ac-
ademic skills. Additionally, two out of the
three interventions that targeted functional
skills were aligned to academic concepts.
Moreover, the implementation of graphic or-
ganizers and the KWHL workbook gave stu-
dents with ASD the necessary organizational
skills to be able to learn alongside their peers
without disabilities.

Discussion

Current research on effective methods for
teaching science content to students with
significant disabilities is limited (Spooner,
Knight, Browder, Jimenez, & DiBiase, 2011).
The 10 studies reviewed focused on direct
instruction techniques and inquiry-based
practices to address this limitation. Although
the studies were grouped into two distinct
categories, several inquiry-based practices also
employed explicit instruction to aid in student
success (Browder et al., 2012; Carnahan &
Williamson, 2013; Courtade et al., 2010; Jime-
nez et al., 2009). Among the ten studies, 5
interventions targeted vocabulary and com-
prehension (Carnahan & Williamson, 2013;
Knight et al., 2015; Knight et al., 2012; Knight
et al., 2013; Smith et al., 2012), three interven-
tions targeted science content and back-
ground knowledge (Collins et al., 2011;
Knight et al., 2013; Jimenez et al., 2014), and
two interventions incorporated explicit in-
struction in inquiry-based practices (Browder
et al., 2012; Jimenez et al., 2009). The combi-
nation of explicit instruction and inquiry-
based practices allowed interventionists to ed-
ucate participants on how to use task analysis
before beginning experiments (Browder et
al., 2012; Jimenez et al., 2009). Inquiry-based
practices usually encompass hands-on explo-
rations and discoveries; however, initial direct
instruction may be useful in providing partic-
ipants with the necessary background knowl-
edge and resources to promote independent
learning.

Given their increasing prevalence rates and

more frequent placement in general educa-
tion classrooms, there exists a growing need to
teach general education curricular academics
to students with ASD, particularly in the area
of science. While a majority of students in this
review received science instruction in the gen-
eral education setting, some researchers uti-
lized a pull-out method to give students extra
support in acquiring science content. Al-
though interventions held in the resource
classroom allow for more experimental con-
trol, the transition from the resource class-
room to the general education setting poses
questions about generalizability. Students who
received interventions in a secluded setting
may experience challenges when attempting
to apply their acquired knowledge in the gen-
eral education setting.

Implications and Recommendations for Future
Research

Targeted attention to science-related IEP
goals and related interventions is essential to
meeting individual needs as many students
with ASD require support to develop the con-
ceptual and procedural understanding neces-
sary to engage in science inquiry and dis-
course successfully. From this review, it is clear
that research evaluating science interventions
for learners with ASD is preliminary and may
therefore be insufficient to effectively guide
teacher practice. The results of this review
point to the need for future research to ex-
tend the literature base reviewed here. Future
research should include investigations specific
to students with ASD that are more specifically
focused on the higher-order skills and inquiry
consistent with the NGSS and that maximize
students’ access to the general education cur-
riculum as is appropriate. Among the studies
reviewed herein, only two interventions incor-
porated the National Science Education or
Next Generation Science standards (Browder
et al., 2012; Smith et al., 2012). Additionally,
two interventions utilized the extended con-
tent standards used on the state’s alternative
assessments (Collins et al., 2011; Jimenez et
al., 2014), four interventions focused on vo-
cabulary terms and descriptors that were not
aligned to the science standards (Carnahan &
Williamson, 2013; Courtade et al., 2010;
Knight et al., 2012; Knight et al., 2013), and
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one intervention suggested the alignment to
content standards since the text used came
from Read to Achieve: Comprehending Content
Area Text (Knight et al., 2015). Few studies in
this review referenced NSES or NGSS and the
majority targeted vocabulary, comprehension,
and relatively basic science content. The focus
on basic content has typified a functional cur-
riculum for students with intellectual and de-
velopmental disabilities. Because NSES stan-
dards are used nationally for all students,
further studies may consider aligning inter-
ventions with these standards. By adhering to
the NGSS, students with ASD will acquire
more fundamentally challenging material and
therefore be more successful in the general
education setting and better more prepared
for competitive entry in post-secondary set-
tings and later STEM careers.

Evidence-based interventions found to be
effective with learners with ASD (e.g., visual
supports) should be systematically tested for
possible usefulness in the context of science,
in accord with the quality indicators for
research methodology and evidence-based
practices established by the Council for Ex-
ceptional Children’s Division for Research
(Odom et al., 2005). According to CEC, valid
evidence-based practices identify the context
and setting, participants, characteristics and
qualifications of interventionist, details of in-
tervention, implementation fidelity, internal
validity, results and outcomes, and sufficient
analysis (Odom et al., 2005). Of the eight
quality indicators, all eight were identified to
some extent in the articles reviewed. Regard-
ing fidelity of implementation specifically,
researchers in all ten studies in this review
provided specific information on how inter-
vention fidelity was assessed, with at least 92%
procedural fidelity recorded. They also pro-
vided maintenance and generalization data to
increase reliability and verify retention of sci-
ence content by conducting additional ses-
sions after completion of the interventions.
Within these additional sessions, intervention-
ists designed assessments that encouraged stu-
dents to apply previous skills. In doing so re-
searchers also ensured students could apply
these skills following the intervention and in
authentic settings.

Academically, these interventions built
upon acquisition of vocabulary, comprehen-

sion, and core content as explicitly stated by
the NGSS standards. Although these skills are
necessary to generalize in the general educa-
tion setting, they are still fundamental, basic
skills. Future interventions should consider
making the link from vocabulary to science
discourse as this is the aspect of science that
students with ASD frequently will struggle with
as a result of their communication difficulties.
The ability to engage in scientific discourse
develops conceptual understanding and facil-
itates a scientific community atmosphere in
the classroom. Future studies should explore
the use of concrete visual strategies and other
evidence-based supports (Wong et al., 2014)
that may create a meaningful context for
promoting the participation, communica-
tion, and overall science learning of chil-
dren and youth with ASD.

Limitations

One specific limitation associated with this
literature review is publication bias, which is a
possible confound in most literature syntheses
(Reichow & Volkmar, 2009). That is, there
may be systematic differences between studies
that were selected for inclusion and those that
were excluded from the review. For example,
a systematic difference sometimes associated
with publication bias is when only studies
demonstrating results with statistically signifi-
cant positive findings are included. Although
an extensive literature search was conducted
utilizing multiple methods and sources, the
narrow inclusionary criteria that required
studies to be peer-reviewed may have created
study selection bias. In addition, the recency
of publication for the studies included in this
review (i.e., 2009–2015) may also have nar-
rowed its scope, though given the relatively
current rise in identification of students with
ASD, it is not surprising that most intervention
studies are also correspondingly recent. Fi-
nally, effect size was not computed for studies
as part of this review. While visual inspection
of individual participant graphs was primary
in determining treatment effects, in tandem
computation of effect size in future reviews
will help researchers determine not only
whether an intervention is effective but also
how well it works in a range of contexts.
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Conclusion

For students with ASD, many of whom may
possess the requisite skills to pursue postsec-
ondary education opportunities, science
courses may be especially interesting as previ-
ous research suggests these students have rel-
atively high rates of postsecondary STEM en-
rollment when compared to students of other
disability categories and even the general pop-
ulation (Chen & Weko, 2009). However, de-
spite trends that suggest science as a relative
area of strength for students with ASD, spe-
cific strategies for successful participation, es-
pecially in terms of developing effective sci-
ence discourse and communication skills, are
required. Researchers should continue inves-
tigating this line of inquiry with a focus on
interventions that stress conceptual knowl-
edge and inquiry-based exploration that at-
tend to the principles, standards, and skill
areas described by the NGSS. In the interim,
teachers should provide science instruction
consistent with recommendations made by
the NGSS and the existing research on evi-
dence-based interventions for students with
ASD. Based on this review, evidence suggests
that learners with ASD can make gains in sci-
ence skills when targeted interventions em-
ploying direct instruction and inquiry prac-
tices are implemented with fidelity.
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Abstract: Given the increasing enrollment of students with intellectual and developmental disabilities in
postsecondary education and the potential impact of self-determination on postsecondary outcomes, this study
analyzed data on the self-determination status of students with intellectual and developmental disabilities
completing their first year of a postsecondary education program. Secondary school (e.g., inclusion in high school
and participation in state assessments) and postsecondary education experiences (e.g., advocacy for accommo-
dations, participation in social activities, and living arrangements) that predicted self-determination status
were examined. Directions for future research and practice are discussed.

Researchers have consistently identified self-
determination as a key factor to success in
postsecondary education for students with dis-
abilities (Field, Sarver, & Shaw, 2003; Shogren
& Shaw, 2016; Test et al., 2009; Thoma &
Getzel, 2005). In a systematic review of the
literature on evidence-based predictors of
postschool outcomes, Test et al. (2009) iden-
tified self-determination and self-advocacy in-
terventions in secondary school as predictor
of more positive postsecondary education out-
comes for students with disabilities. Shogren
and Shaw (2016), analyzing data from the
National Longitudinal Transition Study-2,
found that students’ level of autonomy, an
essential characteristic of self-determination,
predicted access and progress in postsecond-
ary education for students with high incidence
disabilities. Thoma and Getzel (2005), in
interviews with students with disabilities in
college, found that students identified skills
associated with self-determination, includ-
ing problem-solving, self-realization, goal-

setting, and self-management, as critical to
their success.

Much of the aforementioned research has
focused on students with disabilities generally
or students with high incidence disabilities
specifically. More limited research has focused
on students with intellectual and developmen-
tal disabilities, which is perhaps because this
group of students has had one of the lowest
rates of attendance at a 2- or 4-year college
(Grigal, Hart, & Migliore, 2011). However,
there has been increased focus on creating
postsecondary education options for students
with intellectual and developmental disabili-
ties in recent years (Hart, Grigal, & Weir,
2010). For example, grant funding allocated
through the Office of Postsecondary Educa-
tion expanded postsecondary programs for
people with intellectual disability via the estab-
lishment of model demonstration projects
called Transition and Postsecondary Programs
for Students with Intellectual Disabilities
(TPSID) at colleges and universities throughout
the US. The institutions of higher education
that hosted TPSID projects provided a focus
on academic enrichment, socialization, in-
dependent living skills, including self-advo-
cacy skills; and integrated work experiences
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and career skills leading to gainful employ-
ment.

Current guidance regarding inclusive higher
education emphasizes self-determination as
an important issue for enrolled students (Gri-
gal, Hart, & Weir, 2012a) and promotes stu-
dent involvement in and control over the
establishment of personal goals related to
college course selection, employment and so-
cial experiences, and the level and form of
family involvement. A recent report to the
Secretary of Education also reflected the crit-
ical nature of self-advocacy in postsecondary
education and the importance of creating
accessible grievance procedures for students
with intellectual disability (National Coordi-
nating Center Accreditation Workgroup,
2016). To date, TPSID model demonstration
projects have supported implementation or
expansion of programs on over 52 college or
university campuses in 23 states, impacting
2,245 students with intellectual and develop-
mental disabilities (Grigal, Hart, Smith, Domin,
& Weir, 2016).

Colleges and universities implementing
TPSID projects were charged with integrating
person-centered planning in the development
of the course of study for each student with
an intellectual disability participating in the
model program. This refers to form of plan-
ning that focuses on the individual and his/
her interests, strengths, and needs and is pur-
posefully manifested in these programs via the
use of various planning formats (e.g., Whole
Life Planning, MAPS, Essential Lifestyles Plan-
ning, COACH) to determine the students’
course of study in conjunction with other
types of academic advising. Over 90% of the
institutions of higher education that hosted
TPSID programs implemented some form of
person-centered planning with enrolled stu-
dents with intellectual and developmental dis-
abilities (Grigal et al., 2016).

While some emerging research reflects stu-
dent involvement in self-determined planning
activities in college (Grigal et al., 2016), hardly
any research has examined the self-determina-
tion status of students with intellectual and
developmental disabilities in postsecondary
education, or the secondary-school and post-
secondary program characteristics that impact
self-determination status for students with in-
tellectual and developmental disabilities in

postsecondary education. Such information
could be used to inform supports provided (a)
to prepare secondary students for the transi-
tion to postsecondary education, and (b) to
promote self-determination in postsecondary
programs. The purpose of this study was to
identify the self-determination status of stu-
dents with intellectual and developmental dis-
abilities completing their first year of a post-
secondary education program and examine
the personal, secondary school, and postsec-
ondary program factors that impacted self-de-
termination. Specifically, the following three re-
search questions were addressed.

1. What is the self-determination status of stu-
dents with intellectual and developmental
disability in the first year of postsecondary
education programs, and do personal char-
acteristics (i.e., age, gender, race/ethnic-
ity) influence self-determination status?

2. What is the impact of secondary school
experiences (i.e., degree of inclusion in
secondary school; employment experienc-
es; participation in statewide assessments)
on the self-determination status of students
with intellectual and developmental dis-
ability in their first year of postsecondary
education programs?

3. What is the impact of postsecondary edu-
cation program characteristics (i.e., access
to academic accommodations, participation
in social activities, living arrangement – with
family or in residence hall) on the self-
determination status of students with in-
tellectual and developmental disability in
the first year of postsecondary education
programs?

Method

Sample

The sample was comprised of a subset of a
larger dataset of students with intellectual and
developmental disabilities enrolled in colleges
and universities hosting TPSIDs. These data
included demographic as well as secondary
and postsecondary program experience data,
compiled by the National Coordinating
Center (NCC) for TPSID programs as part
of evaluation activities between 2010–2015.
The subset sample included 251 students with
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intellectual and developmental disabilities
who had also provided information on a self-
report measure of self-determination in the
first year of their postsecondary program. Stu-
dents entered the program between 2011 and
2014. On average, when entering the pro-
gram, these participants were 20.6 years old
(� � 2.9), with an age range of 17 to 42 years
old. Two thirds of the participants were male
(n � 170; 67%), and 70% (n � 177) reported
their race/ethnicity as White. The second
largest race/ethnicity group was African
American (12%), followed by Hispanic/La-
tino (10%). Table 1 provides further demo-
graphic information about the sample, orga-
nized by the year in which students entered
the program.

Data Collection and Measures

Upon entry into the postsecondary education
program, program staff collected information
about each student’s personal characteristics
(e.g., age, gender, race/ethnicity) and prior
education and employment history and en-
tered it into the NCC for TPSID programs
database. Each year, additional data on pro-
gram characteristics and experiences (e.g.,
types of assistance and accommodations re-

ceived, funding sources for tuition, fees, and
living expenses, and participation in courses,
employment, and social activities) were col-
lected, as were self-report data on student self-
determination. Collecting and entering the
self-determination data were optional for
TPSID programs, while other data were required.
Thus explaining why only a subset of students
included in programs that chose to collect and
enter self-determination data were included in
the sample. For more comprehensive summary
of the TPSID evaluation, visit http://www.think
college.net/publications/annual-reports. In the
following sections, we describe the variables se-
lected for our analyses.

Secondary school experiences. Based on exist-
ing literature on secondary school experi-
ences, self-determination, and postschool out-
comes (Shogren, Garnier Villarreal, Lang, &
Seo, in press; Test et al., 2009) and available
data from the NCC Data Network, we selected
three variables for analysis. We examined (1)
the level of inclusion in secondary school ex-
perienced by students with intellectual and
developmental disabilities (included for all or
some part of the day versus not included at
all); (2) the degree to which students were
included in state assessments (regular assess-
ment with or without accommodations, alter-

TABLE 1

Demographic Characteristics of First Year TPSID Participants by Program Year

Program Year

Total2011–2012 2012–2013 2013–2014 2014–2015

First year participants 30 95 60 66 251
Average age 20.53 20.57 20.53 20.62 20.57
Age range 18–28 17–37 18–34 18–42 17–42
Gender

Male 20 68 40 42 170
Female 10 27 20 24 81

Race and ethnicity
Caucasian 24 72 39 42 177
African american 2 15 3 11 31
Asian 0 2 6 2 10
American indian or alaska native 0 1 0 0 1
Native hawaiian or other pacific islander 0 0 2 0 2
Hispanic/latino 3 4 7 10 24
Multiracial 1 1 2 0 4
Missing 0 0 1 1 2
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nate assessment, or waived assessment); and
(3) paid employment experiences prior to at-
tending the postsecondary program (yes ver-
sus no). Observations in which information
about inclusion and participation in statewide
assessments were unknown were purposefully
removed from the sample.

Postsecondary education experiences. We ex-
amined three variables reflecting experiences
during students’ first year of the postsecond-
ary program: (1) access to accommodations
(received specialized accommodations pro-
vided by the program, received accommoda-
tions provided by the university disability ser-
vices office, or received accommodations from
both); (2) the number of social activities that
each student participated in; and (3) each
student’s living arrangement (with family, in
university housing either provided by the uni-
versity or the postsecondary program for peo-
ple with intellectual and developmental dis-
abilities, or other).

Self-Determination. The Arc’s Self-Determina-
tion Scale – Postsecondary Version (SDS-PV; We-
hmeyer, Little, Lopez, & Shogren, 2014) was
used to assess the self-determination of students
in the postsecondary programs. The SDS-PV
is a modified version of the short form of
The Arc’s Self-Determination Scale (Wehmeyer
& Kelchner, 1995), originally developed for
adults with intellectual disability. The SDS-PV
items were modified to be appropriate in the
post-secondary context. The SDS-PV includes
28 items and subscale scores that can be cal-
culated for the four essential characteristics of
self-determination (autonomy, self-regulation,
psychological empowerment, and self-realiza-
tion) and an overall self-determination score.
Questions on the autonomy section include:
“I plan my weekend activities that I like to do
and I go to restaurants that I like,” with re-
sponse options ranging from 0 to 3 or “I do
not even if I have the chance” to “I do every
time I have the chance.” The self-regulation
section presents means-ends problem solving
questions, where students are required to gen-
erate responses which are scored on a 0 to 2
scale, and questions about students’ plans for
the future and possible action steps, which are
scored on a 0 to 3 scale. For the psychological
empowerment subscale, respondents select
one of two responses that is most like them
(e.g., “I don’t know how to make friends” or “I

know how to make friends”). For the self-
realization subscale, respondents respond
“yes” or “no” to questions (e.g., “I am confi-
dent in my abilities”).

Analytic Procedures

Missing data. The sample size was reduced
from 576 in the NCC dataset to 251 as this was
the subsample that provided data on self-de-
termination. Of the 251 remaining, data were
examined for item-level missingness. The
number of cases missing for a given item
ranged from 0 to 77 with only 26% (10 of 41)
of items in the dataset actually missing infor-
mation. To address the item-level missing, fol-
lowing recommendations by Enders (2010),
we included predictors of missingness in im-
putation models, which included the degree
of inclusion in general education and the
number of social activities. Because many of
the variables in the dataset were categorical,
multiple imputation with chained equations
(MICE) was selected as the imputation method
because it does not make any assumptions about
multivariate normality of the dataset. As such,
the ‘mice’ package (van Buuren & Groothuis-
Oudshoorn, 2011) in R (R Core Team, 2015)
was used to generate 100 imputed datasets.

Structural equation modeling. Following im-
putation, categorical predictors (e.g., race/
ethnicity, previous employment experience or
no previous employment experience) were re-
coded as dummy variables, and the imputed
datasets were exported for use with Mplus 7.31
(Muthén & Muthén, 1998–2012). In order to
account for non-independence of observa-
tions due to students being clustered within
various postsecondary education programs, a
site identifier was used as a clustering variable
with analysis type complex and the robust di-
agonal weighted least squares (WLSMV) esti-
mator. All models were identified with fixed
factor scaling, resulting in the latent variables
having a mean of 0 and variance of 1.

The first step was to specify a latent variable
model for self-determination. We chose to
complete the analyses at the subscale level
(autonomy, self-regulation, psychological em-
powerment, and self-realization) as well as
overall self-determination level. The first
model contained four latent variables, one for
each subscale representing the essential char-
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acteristics of self-determination (autonomy,
self-regulation, psychological empowerment,
and self-realization) on the SDS-PV. The sec-
ond model contained a single-factor repre-
senting the overall SDS-PV score. These mod-
els were then examined for model fit based on
root mean error square of approximation
(RMSEA), the comparative fit index (CFI),
and the weighted root mean square residual
(WRMR). Indicators that had a standardized
factor loading of .40 or lower were dropped, a
common cut-off for size of standardized factor
loadings in applied confirmatory factor analy-
sis research (Brown, 2006).

The second step involved adding personal
characteristics (i.e., age, gender, race/ethnic-
ity) to the models as covariates, to address
Research Question 1. An � � .05 was set a
priori for the parameter estimates in order to
determine which predictors in the model were
statistically significant predictors of subscale
and overall self-determination scores. To ad-
dress Research Question 2, we retained the
covariates in the model and added secondary
school experience variables as predictors. To
address Research Question 3, the postsec-
ondary school experiences were added to
the model and although the personal cova-
riates were retained in the model, the sec-
ondary school experiences were dropped
because 10% of the imputed models failed
to converge when all predictors were retained.
As recommended by Kline (2011), the models
used to address Research Questions 2 and 3
were evaluated using absolute and compar-
ative fit indices along with standardized re-
sidual output.

Results

Descriptive Statistics

Student secondary and postsecondary experi-
ences are summarized in Table 2, by program
year entry. Over 70% of the sample was in-
cluded in general education for some portion
of the school day during secondary school,
approximately half of participants partici-
pated in regular state assessments with or with-
out accommodations, and 36% of the sample
had a paid job experience prior to entering
the postsecondary program.

Once in postsecondary education, more

than half (55%) of the sample primarily re-
ceived accommodations from the program,
only 6% received accommodations from the
disability services office at the college or uni-
versity, and only 8% received accommoda-
tions from both. In terms of living arrange-
ment, 55% reported living with family and
37% reported living in university or postsec-
ondary program-specific housing. The num-
ber of social activities students participated in
was 2.86 (SD � 1.14) with a range from 0 to
5. These activities included going out with
friends, attending organized events or sport
events, participating with a student or commu-
nity organization, such as the Greek system or
Best Buddies.

Means and standard deviations for SDS-PV
subscale and SDS-PV overall scores are pro-
vided in Table 3. These descriptive statistics
were computed after imputation, conse-
quently, the numbers are averaged across 100
data sets. For first year TPSID students who
entered their program between 2011–2014,
the average autonomy score was 12.20 (SD �
4.29). Self-regulation averaged 7.02 (SD �
2.83), psychological empowerment averaged
6.20 (SD � 1.02), and self-realization averaged
6.31 (SD � 1.07). The mean overall self-deter-
mination score was 31.72 (SD � 6.02).

Research Question 1: Self-Determination Status
and Personal Characteristics

Model fit statistics for the self-determination
subscale (autonomy, self-regulation, psycho-
logical empowerment, and self-realization)
models and the overall self-determination
model are provided in Table 4. The root mean
square error of approximation (RMSEA) val-
ues were very good in all models while com-
parative fit index (CFI) and the non-normed
fit index (NNFI) ranged from poor to accept-
able, an expected result because both CFI and
NNFI are influenced by the degree of corre-
lation amongst all variables in the model (Tay-
lor, 2008). Model fit for the four-factor sub-
scale model was better than the single-factor
SDS-PV model at every step of the analysis, but
both were retained in order to understand
how the predictors related to both the sub-
scales and the total scale. Overall, however,
the model fit indices suggest that the SDS-PV
can be meaningfully used to assess self-deter-
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mination status and its predictors in this pop-
ulation. Further, these findings suggest that as

predictors were added to the models, model
fit improved.

TABLE 2

Number of Participants, across Program Entry Years, for Each Secondary and Postsecondary Variable

Program Year

Total2011–2012 2012–2013 2013–2014 2014–2015

Secondary school experiences
Level of inclusion

Included for some portion of the day in
general education 14 73 48 39 174

Not included in general education 16 22 12 27 77
Participation in state assessment

Regular with or without accommodations 11 47 38 27 123
Alternate 19 38 11 25 93
Waived 0 7 10 7 24
Missing 0 3 1 7 11

Employed at or above minimum wage
prior to TPSID

Yes 10 33 24 24 91
No 15 62 36 42 155
Missing 5 0 0 0 5

TPSID experiences
Academic accommodations

DSO 1 0 13 1 15
IDD program specific 16 45 29 48 138
Both 6 10 1 4 21
Missing 7 40 17 13 77

Average of social activity participation 3.50 2.58 2.88 2.88 2.84
Range 1–5 0–5 0–5 0–5 0–5

Where does the student live?
With family 25 53 24 36 138
In residence provided by IHE/IDD program 0 36 34 23 93
Other 5 6 2 7 20

TABLE 3

Mean and Standard Deviation (SD) of SDS Subscales and SDS Overall Scores

2011–2012 2012–2013 2013–2014 2014–2015 Overall

Mean SD Mean SD Mean SD Mean SD Mean SD

Subscales
Autonomy 13.37 4.36 12.79 3.63 11.32 4.72 11.62 4.46 12.20 4.29
Self-regulation 6.50 2.64 6.71 2.81 7.78 2.80 7.01 2.81 7.02 2.83
Psychological empowerment 6.32 1.17 6.25 0.92 6.22 1.11 6.03 0.98 6.20 1.02
Self-realization 6.53 0.88 6.26 1.05 6.33 1.12 6.24 1.10 6.31 1.07

SDS overall 32.72 5.59 32.01 5.27 31.65 6.52 31.09 6.62 31.72 6.02

Note: These numbers are based on the average from 100 imputed data sets.
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Impact of personal characteristics. Next, the
impact of age, gender, and race/ethnicity
were examined, with males serving as the gen-
der reference group and Caucasian partici-
pants serving as the reference group for race/
ethnicity. The only statistically significant
finding for autonomy, self-regulation, psycho-
logical empowerment, and self-realization or
overall self-determination was that partici-
pants who identified as Hispanic/Latino
scored half a standard deviation lower (� �
�0.52, S.E. � 0.22) on the self-regulation do-
main than participants who identified as Cau-
casian (t � �2.38, p � .05).

Research Question 2: Secondary School
Experiences

Inclusion in general education curriculum,
employment prior to postsecondary educa-
tion, and participation in school-wide state
assessments were added to the model as predic-
tors to examine the impact of these variables on
the subscales (autonomy, self-regulation, psy-
chological empowerment, and self-realiza-
tion) and overall self-determination. Students
who were not included in the general educa-
tion curriculum and students who had no
prior employment experiences were the refer-
ence groups. Participation in school-wide state
assessments resulted in the largest identified
differences in self-determination. Participants

who took alternate assessments scored higher
on autonomy, � � 0.34, S.E. � 0.15; t � 2.21,
p � .05, but lower on self-regulation, � �
�0.57, S.E. � 0.22; t � �2.58, p � .05, when
compared to students who took part in regu-
lar state assessments with or without accom-
modations. Similarly, participants for whom
state assessments were waived also scored 0.45
standard deviations higher (S.E. � 0.21; t �
2.21, p � .05) on autonomy and 0.821 stan-
dard deviations lower (S.E. � 0.14; t � �6.30,
p � .001) on self-regulation. When secondary
school experiences were added to the model,
additional findings related to race/ethnicity
and gender emerged with participants who
identified as Multi-Racial having significantly
lower scores on self-regulation (� � �1.09,
S.E. � 0.37; t � �2.95, p � .01) when com-
pared to Caucasian participants. Females
scored significantly higher than males on
overall self-determination, by almost a third of
a standard deviation (� � 0.34, S.E. � 0.15;
t � 2.20, p � .05).

Research Question 3: Experiences in Postsecondary
Education

Students who received academic accommoda-
tions from the TPSID program were com-
pared to students who received accommoda-
tions from the university or college disability
services offices or accommodations from both.

TABLE 4

Average Model Fit over 100 Imputations for the Subscale and Overall SDS-PV Models

�2 RMSEA CFI WRMR

Mean SD Mean SD Mean SD Mean SD

Confirmatory factor models
SDS subscales 325.83 2.21 0.029 0.001 0.87 0.004 1.13 0.011
SDS overall 172.81 1.53 0.051 0.001 0.84 0.003 1.31 0.009

Covariates -- age, gender, race/ethnicity
SDS subscales 490.48 10.86 0.022 0.002 0.90 0.011 1.02 0.041
SDS overall 301.80 19.12 0.037 0.004 0.81 0.019 1.23 0.081

Pre-TPSID experiences and covariates
SDS subscales 598.47 24.20 0.024 0.004 0.94 0.048 1.10 0.086
SDS overall 356.91 5.038 0.032 0.001 0.89 0.084 1.19 0.023

TPSID experiences and covariates
SDS subscales 637.80 54.81 0.026 0.006 0.93 0.050 1.16 0.168
SDS overall 397.84 44.09 0.036 0.007 0.84 0.067 1.32 0.181
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Students living at home were compared to
students living in housing provided by the
program or university and to students in some
other living arrangement. No significant dif-
ferences were found for autonomy, self-re-
gulation, psychological empowerment, and
self-realization or overall self-determination.
Differences were found, however, based on
the number of social activities students partic-
ipated in. One additional social activity added
0.234 standard deviations (S.E. � 0.07; t �
3.58, p � .001) to scores on autonomy, 0.316
standard deviations (S.E. � 0.15; t � 2.11, p �
.05) to scores on self-realization, and 0.241
standard deviations (S.E. � 0.09; t � 2.70, p �
.05) to overall self-determination. Similar to
previous results, when examining findings re-
lated to race/ethnicity, gender, and age in the
models that included postsecondary educa-
tion predictors, significant differences were
found based on racial/ethnic group. Partici-

pations who identified as Hispanic/Latino
scored 0.49 standard deviations lower on self-
regulation (S.E. � 0.22; t � �2.24, p � .05)
than Caucasian participants, and participants
who identified as Multi-Racial scored close to
one standard deviation lower than Caucasian
participants (� � �0.86, S.E. � 0.44; t �
�1.97, p � .05). All significant predictors,
across models are provided in Table 5.

Discussion

Students with intellectual and developmental
disabilities are accessing postsecondary educa-
tion in greater numbers than ever before.
Given that self-determination is a key factor,
and in some cases, a predictor of success in
postsecondary education for students with dis-
abilities (Field et al., 2003; Shogren & Shaw,
2016; Test et al., 2009; Thoma & Getzel, 2005)
research is needed to assess the self-determi-

TABLE 5

Regression Results for Statistically Significant Predictors and Covariates

� SE t

Covariate model
Self-regulation

Hispanic �0.52 0.22 �2.38*
Secondary school experiences and covariates

Autonomy
Alternate assessment 0.34 0.15 2.21*
Waived assessment 0.45 0.21 2.21*

Self-regulation
multi-racial �1.09 0.37 �2.95**
Alternate assessment �0.57 0.22 �2.58*
Waived assessment �0.82 0.14 �6.03***

Overall self-determination
Female 0.34 0.15 2.20*

Postsecondary experiences and covariates
Autonomy

African american 0.38 0.17 2.17*
Multi-racial �0.47 0.23 �2.03*
Count of social activities 0.23 0.07 3.58***

Self-regulation
Hispanic �0.49 0.22 �2.24*
Multi-racial �0.86 0.44 �1.97*

Self-realization
Count of social activities 0.32 0.15 2.11*

Overall self-determination
Count of social activities 0.24 0.09 2.70**

Note: * p � .05; ** p � .01; *** p � .001
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nation skills of youth and young adults with
intellectual and developmental disabilities ac-
cessing postsecondary education. The current
study offers an initial assessment of self-deter-
mination in first-year college students with in-
tellectual and developmental disabilities, and
identifies potential student characteristics, as
well as secondary and postsecondary experi-
ences that predicted this status. In the follow-
ing sections, we discuss the findings as well as
implications for future practice and research
and the limitations of the study.

This study is one of the first attempts to
capture the self-determination of people with
intellectual and developmental disabilities
who are attending college. This emerging ed-
ucational context provides a unique back-
ground for the assessment of predictors of
self-determination skills. While college op-
tions for individuals with intellectual and de-
velopmental disabilities are beginning to
grow, the only existing network of programs
for which there are student and program data
are the model demonstration projects known
as TPSIDs hosted at institutions of higher ed-
ucation. The present study used a conve-
nience sample of students who were enrolled
in TPSID program that worked with the Na-
tional Coordinating Center to gather and re-
port student and program data annually as
part of their project work. These programs
were not explicitly charged with targeting self-
determination as a goal, but were tasked to
create and expand high-quality, inclusive
model comprehensive transition and postsec-
ondary programs for students with intellectual
disability. These programs provided individ-
ual supports and services for the academic
and social inclusion of students with intellec-
tual disabilities in academic courses, extracur-
ricular activities, and other aspects of the
institution of higher education’s regular post-
secondary program. The findings of this study
focus on a small subset of the full population
of the TPSID students whose programs col-
lected and entered data on self-determina-
tion.

Secondary Experiences

While this study looked at only 11% of the
students who attended a TPSID program at a
college or university who completed self-re-

port assessments of self-determination, it does
offer some insight about the students that
were able to access these postsecondary edu-
cation opportunities. Over 70% of the sample
was included in general education for some
portion of the school day during secondary
school and approximately half of participants
participated in regular state assessments with
or without accommodations. This may reflect
that students that are included in general ed-
ucation or who participate in state assessments
are more likely to offered or seek out the
opportunity to access PSE than those who are
not participating in general education. Access
to the general curriculum, in particular access
to core curricular grade level subjects (Eng-
lish, Algebra, Science, History) in high school,
are cited as predictors of postsecondary suc-
cess (Conley, 2007; Hein, Smerdon, & Lebow,
2013; Hein, Smerdon, Lebow, & Agus, 2012).
Therefore, it is possible that those students
who access the general curriculum more likely
to be encouraged to seek postsecondary edu-
cation, providing implications for increasing
transition to postsecondary education for stu-
dents with intellectual and developmental dis-
abilities.

Provision of Accommodations

While the provision of accommodations did
not appear to impact student self-determina-
tion scores, the finding that so few students
received supports from disability services of-
fices is worthy of note. Accommodations are
supports and services that allow students with
disabilities to access content and complete ac-
ademic tasks. In a college setting, academic
accommodations are authorized and imple-
mented by the disability services office. Ac-
cording to Grigal et al., (2016) the most
common accommodations received by TPSID
students were academic supports (e.g., note-
takers, readers) and academic accommoda-
tions (e.g., access to professors’ notes, advance
access to materials, alternative test formats).
However, more than half (55%) of the stu-
dents received accommodations primarily
from TPSID program staff, only 6% received
accommodations from the disability services
office at the college or university, and only 8%
receiving accommodations from both. The
low percentage of students who received ac-
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commodations from the disability services
office has implications related to self-determi-
naton. Typically, in order to receive an accom-
modation in college, students with disabilities
are required to “self-identify” at the disability
services office and provide documentation
supporting their needs for academic accom-
modations (Madaus, 2010). This process in-
volves self-knowledge (knowing that you need
accommodations) and self-advocacy (being
able to articulate that need), as well as goal-
setting, problem-solving, and autonomy. Each
step in this process includes a signifier of self-
determined behavior. If students with intellec-
tual and developmental disabilities are receiv-
ing accommodations and supports directly
from TPSID program personnel instead of
from the university’s office of disability ser-
vices, they are systematically removed from an
opportunity to better understand and articu-
late their support needs. Subsequently, the
lack of opportunities could result in reduced
opportunities to practice or advance skills that
support self-determined behavior.

Student Self-Determination Status

The self-determination of students with intel-
lectual and developmental disabilities was
measured with the The Arc’s Self-Determination
Scale – Postsecondary Version (SDS-PV; Weh-
meyer et al., 2014) in this study. The SDS-PV is
a modified version of the short form of The
Arc’s Self-Determination Scale (Wehmeyer &
Kelchner, 1995), originally developed for
adults with intellectual disability. The mean
scores of the present sample were around the
midpoint of scores obtained with young adults
with intellectual and developmental disabili-
ties when the SDS-PV was developed (Weh-
meyer et al., 2014), suggesting that this sample
was scoring around the average of students
with intellectual and developmental disabili-
ties in postsecondary programs. Perhaps be-
cause the present sample was comprised of
students during the first year of their postsec-
ondary program, this suggests that this sample
has potential to grow and develop in their
self-determination, if opportunities are pro-
vided throughout the postsecondary educa-
tion program. The SDS-PV can be utilized as a
baseline and growth measurement tool when
administered to students at the beginning and

end of the year, over the course of the pro-
gram. Such information could be utilized to
individualize instruction and evaluate pro-
gram or instructional components. Using the
SDS-PV as part of data collection would enable
postsecondary education programs could as-
sess student gains within the specific subscales
of and overall self-determination following im-
plementation of an intervention intended to
enhance student self-determination, and over
the course of a PSE program.

To engage in specific instruction to en-
hance self-determination skills in the post-
secondary setting, including autonomy, self-
regulation, psychological empowerment and
self-regulation, The Self-Determined Learn-
ing Model of Instruction (SDLMI; Wehmeyer,
Palmer, Agran, Mithaug, & Martin, 2000) can
be utilized. The SDLMI is a a multi-compo-
nent intervention, that can be used by a facil-
itator (e.g., teacher, direct support staff, dis-
ability support staff) to teach students to self-
direct learning by engaging in a self-regulated
problem-solving process. The SDLMI focuses
on teaching young people to (a) set goals, (b)
develop action plans to achieve those goals,
and (c) evaluate progress toward the identi-
fied goals (Lee, Wehmeyer, & Shogren, 2015).
Researchers have established the efficacy of
the SDLMI in the secondary school context,
enhancing student self-determination, goal
attainment, and postsecondary outcomes
(Shogren, Palmer, Wehmeyer, Williams-
Diehm, & Little, 2012; Shogren, Wehmeyer,
Palmer, Rifenbark, & Little, 2015; Wehmeyer
et al., 2012). And, preliminary evidence exists
on the benefits of the SDLMI in the college
context, with researchers finding that when
students with disabilities were taught to use
the SDLMI they were able to make progress
on self-selected postsecondary education pro-
gram goals (Finn, Getzel, & McManus, 2008).
Explicitly teaching goal setting and problem
solving skills has the potential to enable stu-
dents with intellectual and developmental dis-
abilities in the college context to build self-
determination and promote engagement in
learning in the college context.

Implications for Future Practice

This study suggests that self-determination
can be assessed and used to understand the
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impact of personal and program characteris-
tics in postsecondary education programs for
students with intellectual and developmental
disabilities. One of the issues in assessing self
determination in a college setting is translat-
ing the assessment data into practices and
language within the higher education context.
In some cases, this may involve translating the
concepts and constructs of self-determination
and how it is manifested for people with dis-
abilities into conccepts and constructs used by
and for typical college students. One potential
framework that could assist in making self-
determination assessment data more relevant
in postsecondary education practice is that of
social and emotional learning (SEL).

According to Dymnicki, Sanbolt, and
Kidron (2013), SEL involves the processes
through which students and adults apply the
knowledge, attitudes, and skills necessary to
understand and manage emotions, set and
achieve positive goals, feel and show empathy
for others, establish and maintain positive re-
lationships, and make responsible decisions.
Five core competencies including self-aware-
ness, self-management, social awareness, rela-
tionships skills, and responsible decision-mak-
ing (Collaborative for Academic Social and
Emotional Learning [CASEL], n.d.). While
there is not a one-to-one correspondence be-
tween the subscales of autonomy, self-regula-
tion, psychological empowerment, and self-
realization in The Arc’s Self-Determination
Scale – Postsecondary Version, and Dymnicki et
al. (2013) five competencies, it is worth ex-
ploring how they relate to each other and
their potential to assist in communicating
practical strategies from assessement data into
language and practices that reflect the college
context.

A positive and very affirming finding from
this study was that number of social activities
students participated in predicted their scores
on autonomy, self-realization, and overall self-
determination. With the addition of one activ-
ity and its significant increase on self-determi-
nation score, it may be valid to assert that
participating in social activities not only en-
hances the knowledge that students hold of
themselves (self-awareness) and what they en-
joy (self-realization) but also helps to enhance
choice and access to preferred activities (au-
tonomy).

The Think College Standards for Inclusive
Higher Education (Grigal, Hart, & Weir,
2012b) provide some guidance related to ex-
panding campus engagement. The standards
suggest that to facilitate campus membership
for students with intellectual disabilities, pro-
grams should provide access to and support
for participation in existing social organiza-
tions, facilities, and technology, including:

● Campus programs, such as clubs and orga-
nizations, community service, religious life,
student government, Greek system, co-cur-
ricular experiences, service learning, study
abroad, student sports and entertainment
events, recreational facilities and programs,
etc.

● Residence life facilities and activities, in-
cluding, when desired, the off-campus hous-
ing office.

● Technology for social communication, in-
cluding email, texting, cell phone, Face-
book, Twitter, Skype.

● Social activities facilitated by students with-
out disabilities, who serve as natural sup-
ports.

Further research is needed on effective
strategies to create inclusive social activities on
college campuses (Westling, Kelley, Cain, &
Prohn, 2013) and necessary supports for re-
ciprocal relationship development (Eisen-
man, Farley-Ripple, Culnane, & Freedman,
2013; Nasr & Cranston-Gingras, 2015). Given
the impact of social engagement on students’
self-determination status, college and univer-
sity professionals supporting inclusive higher
education programs should continually assess
how to create or expand these types of campus
membership activities for students with intel-
lectual and developmental disabilities.

Implications for Future Research

As mentioned previously, future research is
needed that more fully explores the experi-
ences of students with intellectual and devel-
opmental disabilities in postsecondary educa-
tion programs and the factors that influence
those experiences (Grigal et al., 2012a). For
example, a slight majority of the sample re-
ceived accommodations to support program
participation that were specialized and deliv-
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ered by the program. A much smaller group
of students received accommodations from
broader resources on the college or university
campus, such as offices for students with dis-
abilities, or accommodations from both the
program and college or university resources.
However, where accommodations were re-
ceived from did not predict self-determination
status (although the low numbers that re-
ceived accommodations from sources other
than the program may have influenced our
ability to detect differences); however, this
suggests, in combination with findings that
the majority of students lived at home and
participated in a relatively limited number of
social interactions, that ongoing research is
needed to evaluate strategies that enhance the
degree to which students with intellectual and
developmental disabilities are viewed as mem-
bers of the campus community, who access
and participate in campus resources and ac-
tivities as all other students do (Grigal et al.,
2012b).

Additionally, although differences were not
found in self-determination based on accom-
modations received or living arrangements,
the number of social activities predicted au-
tonomy, self-realization, and overall self-deter-
mination. Given these results, it is uncumbent
on researchers to further examine effective
strategies to create inclusive social activities on
college campuses (Westling et al., 2013) and
the necessary supports in promoting recipro-
cal relationship development (Eisenman et
al., 2013; Nasr & Cranston-Gingras, 2015).
These findings are consistent with research
that suggests there is a strong and positive
impact of social activities and relationship on
self-determination and quality of life out-
comes in adolescents and young adults with
disabilities (Nota, Ferrari, Soresi, & Weh-
meyer, 2007; Walker et al., 2011).

Research is also needed on the personal
characteristics that influence self-determina-
tion and how to create supports that are sen-
sitive to the influences of cultural identity
(Shogren, 2011), as well as the secondary
school experiences that influence self-deter-
mination in postsecondary education environ-
ments. Research has typically explored self-
determination status in secondary school and
its impact on outcomes, not the impact of
secondary school experiences on self-determi-

nation when students are completing their
first year of a postsecondary education pro-
gram. In this study, the participation and type
of participation in state-wide assessments in
secondary school had the most significant re-
lationship with self-determination in a stu-
dent’s first year of postsecondary education.
Participants who took the alternative assess-
ment scored higher on autonomy, but lower
in self-regulation than students who took the
regular state assessment with or without ac-
commodations. And, when the participation
in state-wide assessments was waived, the same
pattern emerged.

Decisions regarding participation in state
assessments are made by Individualized Edu-
cation Program (IEP) teams, and are likely
related to disability-specific characteristics, al-
though other factors likely influence decisions
as well. However, the differential results for
autonomy and self-regulation suggest the
need for more research. There has been lim-
ited work examining the self-regulation sub-
scale that is included on the SDS-PV as well as
the adolescent version of the SDS as other
large scale studies, such as the National Lon-
gitudinal Transition Study-2, excluded these
items from data collection as they require
open-ended responses made by students to be
scored (Shogren, Kennedy, Dowsett, & Little,
2014). Therefore, these findings provide im-
portant insight into potential differences asso-
ciated with self-regulation that should be fur-
ther examined, particularly as differences in
self-regulation scores were also found based
on personal characteristics with students iden-
tified as Hispanic/Latino reporting lower self-
regulation scores.

Limitations

The present analyses drew on a subset of the
secondary data collected by the NCC to doc-
ument the experiences of students with intel-
lectual and developmental disabilities in
TPSID programs. However, the dataset is not
representative of all postsecondary education
programs or all students with intellectual and
developmental disabilities enrolled in postsec-
ondary education, and provides access to a
small sample of programs who have opted to
participate in data collection on self-determi-
nation and who have been awarded a TPSID
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model demonstration project. Further, the
large amount of blocks of missing data (e.g.,
complete missingness on secondary or postsec-
ondary experience variables) limits the sample
size, as well as suggests that there may be system-
atic issues encountered in collecting data within
programs that must be considered when inter-
preting the findings and characteristics of the
sample for which there is complete data. Relat-
edly, the data were not independently verified
for accuracy or for adherence to administration
protocols for the SDS-PV, and because of the
limited use of the SDS-PV in previous research,
average scores to compare the scores from the
present sample do not exist. Further, the limita-
tions of the data (e.g., data only available for
analysis on students who were included for some
part of the day in general education or not
included at all), limit the ability to develop a
more nuanced understanding of the factors that
influence outcomes. Finally, the small sample
size precluded more complex analyses, includ-
ing analyses of the interactive effects of second-
ary and postsecondary experiences. However,
despite these limitations, the findings provide
insights that have implications for future re-
search and practice related to supporting self-
determination in students with intellectual and
developmental disabilities in postsecondary ed-
ucation.
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Examining the Effects of Peer Mediation on the Social Skills
of Students with Autism Spectrum Disorder as Compared to

Their Peers

Stephanie L. Hart and Devender R. Banda
Texas Tech University

Abstract: This study examined the extent to which peer mediation increased, maintained, and generalized social
initiations and responses of elementary students with autism spectrum disorder as compared to their typically-
developing peers. A multiple-baseline across participants design was used to determine the impact of interven-
tion. Results indicated that peer mediation increased, maintained, and generalized responses for all partici-
pants, and initiations remained stable. Additionally, all participants increased responses to levels within the
range of responses demonstrated by their peer groups. Probes to assess the persistence of generalization effects were
collected and analyzed.

Social skills difficulties in students with autism
spectrum disorder (ASD) can particularly im-
pact a student’s educational experience be-
cause they affect both academic and social
development (Rao, Beidel, & Murray, 2008).
In academic settings, students with social skills
difficulties may struggle to make eye contact
with teachers and peers, recognize nonverbal
body language, participate in cooperative play
with peers, successfully begin or sustain con-
versation, or develop lasting friendships (Wat-
kins et al., 2015). Social skills difficulties may
impact whole and small group instruction, co-
operative learning, and unstructured play. For
students with ASD, their struggle with social
competence, particularly with peers, may seri-
ously impact their success in classrooms (Ca-
margo et al., 2014; Kamps et al., 2015; Rao
et al., 2008).

Researchers can identify areas of social skills
difficulties in participants by using systematic
observation to compare performance levels of
the participant to levels demonstrated by typ-
ically-developing peers in comparable settings
(Flynn & Healy, 2012). Performance stan-

dards can be based on the average perfor-
mance levels of a group or on the perfor-
mance of particularly competent individuals
(Van Houten, 1979). Normative peer data can
be used to select socially-valid intervention
goals (McGee, Feldman, & Morrier, 1997), set
target levels for those goals (Tremblay, Strain,
Hendrickson, & Shores, 1981), and continue
intervention until those levels are reached
(Ennis et al., 2013; Rogers, 2000). When a
participant’s target behavior falls into the
range of peer norms, then the intervention
may be considered successful (Ennis et al.,
2013; Van Houten, 1979).

Because peer norms vary from group to
group (McGrath, Bosch, Sullivan, & Fuqua,
2003), several researchers used peer norms
from the typically-developing peers in their
studies rather than relying upon aggregate
data on norms for typically developing chil-
dren (Greenwood, Walker, Todd, & Hops,
1981; Gresham et al., 2010). Peer data in these
studies were collected in the target setting prior
to intervention (McGrath et al., 2003; Zanolli,
Daggett, & Adams, 1996) or throughout the
intervention (Gonzalez-Lopez & Kamps, 1997;
Hundert & Houghton, 1992; Mundschenk &
Sasso, 1995). Using norms collected from peers
in the target environment ensures that partici-
pants are trained to interact at rates similar to
those of their particular peers (McGrath et al.).
Without normative data, researchers risk in-
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creasing social interactions of students with ASD
to abnormally high levels that cannot be sus-
tained in a natural environment (McGee et al.,
1997).

Peer mediation is a well-researched interven-
tion that utilizes peers to improve social skills
difficulties in students with ASD (Chan et al.,
2009; Flynn & Healy, 2012; Maheady, Harper, &
Mallette, 2001; Rogers, 2000; Stichter, Ran-
dolph, Gage, & Schmidt, 2007; Utley &
Mortweet, 1997; Watkins et al., 2015). Peer me-
diation is a broad category of interventions
where peers model or prompt selected social
skills (Chan et al., 2009; Watkins et al., 2015).
Peer-mediated interventions include peer mod-
eling, peer-initiation training, peer tutoring
(Maheady et al., 2001; Utley & Mortweet, 1997),
and cooperative learning (Kamps et al., 2002).
Peer modeling uses peers as exemplars of ap-
propriate and competent behavior. Peer-initia-
tion training teaches peers strategies to make
social initiations to target students, which in
turn provides peers with increased opportuni-
ties to respond (Maheady et al., 2001; Utley &
Mortweet, 1997). Peer tutoring consists of pairs
or groups of students working together on an
instructional task (Harrower & Dunlap, 2001).
Cooperative learning is when students work in
small groups to complete projects, solve prob-
lems, or accomplish common goals (Dugan et
al., 1995; Kamps et al., 2002). Cooperative learn-
ing may be used to increase academic perfor-
mance, promote team building, and enhance
social interactions (Dugan et al., 1995). Re-
searchers use a variety of procedures to train
peers, including direct instruction to peers, brief
peer trainings (Watkins et al., 2015), and train-
ing participants along with peers (Gonzalez-Lo-
pez & Kamps, 1997; Kamps et al., 2002; Morri-
son, Kamps, Garcia, & Parker, 2001). In
addition to increasing social skills (Di Salvo &
Oswald, 2002; Kamps et al., 2015; Koegel, Kuria-
kose, Singh, & Koegel, 2012), peer mediation
has been used to increase academic skills
(Kamps et al., 2002; Ledford & Wehby, 2015)
and decrease challenging behaviors such as ag-
gression, stereotypy, and self-injury (Kennedy &
Shukla, 1995; McConnell, 2002).

Peer mediation is well-suited for use in gen-
eral education classrooms because teachers can
use peers to supplement traditional, teacher-led
academic instruction (Chan et al., 2009; Utley &
Mortweet, 1997; Watkins et al., 2015). Peer-me-

diated approaches impact overall student learn-
ing by increasing student on-task time and pro-
viding additional opportunities for students to
respond, receive individualized help and en-
couragement, and receive positive feedback
(Maheady et al., 2001; Utley & Mortweet, 1997).
For students who struggle with social skills, peer-
mediated teaching methods may supplement a
teacher’s instruction and feedback to students,
increase students’ social skills without separate
social skills instruction, and enhance the social
and academic skills of students without disabili-
ties (Maheady et al., 2001). Peer mediation can
be incorporated into daily activities in general
education classrooms and provide student with
opportunities to interact with a variety of peers
to promote generalization (Chan et al., 2009;
Watkins et al., 2015).

This study examined the extent to which
peer mediation increased, maintained, and
generalized social initiations and responses of
elementary students with ASD as compared to
their typically-developing peers. Probes to as-
sess the persistence of generalization effects
were collected and analyzed.

Method

Participants

Four participants with ASD were recruited for
this study from public schools in a metropolitan
area. Recruited participants were students a) in
pre-kindergarten or first grade, b) diagnosed
with ASD by the school district, c) placed in a
general education setting for academic instruc-
tion, d) with social skills difficulties identified by
their classroom teachers, e) without co-morbid
physical disabilities, such as cerebral palsy,
which would significantly impact use of fine mo-
tor skills, and f) without specific sensory disabil-
ities, such as blindness, deafness, deafblindness,
or hearing loss, which would significantly impact
use of printed materials or ability to converse
with peers.

Participants who demonstrated difficulties
with social skills were nominated by their
teachers and screened using language and so-
cial skills assessments. To assess social skills,
participants were administered the Social Skills
Rating System (SSRS) Teacher Form (Gresham
& Elliott, 1990). The SSRS is a Likert-type
standardized rating form that measures social
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skills, problem behaviors, and academic com-
petence in school settings. The SSRS can be
used to identify acquisition and performance
difficulties in social behaviors. Participants’
classroom teachers completed the Elementary
Level Form for students aged 5 years and
above and the Preschool Level Form for stu-
dents younger than 4 years, 11 months.

To establish pre-study language abilities, par-
ticipants were screened using two norm-refer-
enced assessments of receptive and expressive
vocabulary skills: the Receptive One-Word Vocabu-
lary Test, Fourth edition (ROWPVT-4; Martin &
Brownell, 2010) and the Expressive One-Word Pic-
ture Vocabulary Test, Third edition (EOWPVT-3;
Martin & Brownell, 2000). See Table 1 for a
summary of results from pre-study assessments.

John. John, a pre-kindergarten student,
was 5 years, 3 months old at the start of the
study, while his classmates were on average
3 ½ to 4 ½ years old (his parents requested
that he repeat pre-kindergarten). Conclusions
from the social skills screening were that he
demonstrated below average academic skills,
high levels of problem behaviors (fidgets, eas-
ily distracted, interrupts conversations, dis-
turbs ongoing activities, acts impulsively, and
has trouble transitioning between activities)
and significantly below average social skills
(rarely initiates conversation with peers, in-
vites others to join activities, or joins ongoing
activity or group).

Brad. Brad was a first-grade student in a
self-contained, special education class. He at-
tended a first grade, general education class-
room for academic activities for one hour per
day prior to the study. Brad was 7 years, 2
months old at the start of the study, which was
comparable to the age of his classmates. Con-
clusions from the social skills screening were
that Brad demonstrated average academic skills,
moderate levels of problem behaviors (fidgets,
easily distracted, likes to be alone, interrupts the
conversation, disturbs ongoing activities, acts im-
pulsively, and has trouble transitioning between
activities) and below average social skills (rarely
invites others to join activities, cooperates with
peers without prompting, accepts peers’ ideas
for group activities, or makes friends easily).

Alton. Alton, a pre-kindergarten student,
was 4 years, 10 months old at the start of the
study. Conclusions from the social skills screen-
ing were that Alton demonstrated high levels of T
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problem behaviors (temper tantrums, fidgets or
moves excessively, disturbs ongoing activities,
disobeys rules or requests, and shows anxiety
about being with a group of children) and be-
low average social skills (rarely introduces self to
others, invites others to join activities, cooper-
ates with peers, waits turn in games or other
activities, follows rules when playing games with
others, or controls temper in conflict situations
with peers). The minimum age for the Elemen-
tary Level Form of the SSRS was 4 years and 11
months. Therefore, Alton was scored using the
Preschool Level Form, which did not assess ac-
ademic competence.

Evan. Evan, a first-grade student, was 6
years, 11 months old at the start of the study.
Conclusions from the social skills screening
were that Evan demonstrated average academic
skills, low levels of problem behaviors, and sig-
nificantly below average social skills (rarely in-
vites others to join in activities, initiates conver-
sation with peers, volunteers to help peers, joins
ongoing activity or group, cooperates with
peers, or makes friends easily).

Typically-developing peers. For each partici-
pant, three typically-developing peers from
the participant’s classroom were nominated
by the student’s classroom teacher. Selected
peers were students (a) in pre-kindergarten
and first grades, (b) placed in the same gen-
eral education class as one of the participants
with ASD, (c) who demonstrated strong peer-
to-peer social skills as observed by his/her
classroom teacher, and (d) had no docu-
mented disabilities that required substantial
intervention or services. Participants were ap-
proximately the same age as their peers ex-
cept for John, who was repeating pre-kinder-
garten and therefore older than his peers.
John, Brad, and Alton each had three peers in
their group. John’s group had three boys, and
Brad and Alton’s groups each had one boy
and two girls. Evan had four peers (two boys
and two girls) in his group. On days that Ev-
an’s group had all four peers present, three
peers were randomly chosen to participate in
the group for that day.

Settings

The study was conducted in each participant’s
general education classroom within the con-
text of “center-time” activities. “Center-time”

occurs when a class with 20–25 students is
divided into small groups to complete aca-
demic tasks. The groups rotate through activ-
ities approximately every 15 minutes, either by
physically moving to another area or by get-
ting new materials. During center-time activi-
ties, the teacher may provide direct instruc-
tion for one group while simultaneously
monitoring the progress and behavior of the
groups. Although tasks used in center-time
activities vary by teacher and grade level, they
commonly include math, reading, and writing
skills. The activities are completed indepen-
dently or with other group members rather
than with teacher assistance. In this study,
each “target group” contained one student
with ASD and three typically-developing peers
from the same class. Because intervention
took place during “center-time” activities oc-
curring for all students in the class, students in
the “target group” were not removed from
their class and did not miss academic activi-
ties.

Materials

Specific center-time activities were selected for
use in the study. Criteria for selected activities
were as follows: (a) utilized shared materials
rather than individual sets of materials, (b)
allowed for social interaction among group
members, and (c) had an academic focus.
Most materials were educational games that
encouraged social interactions by requiring
players to take turns, follow game rules (e.g.,
players help one another count spaces on
each move to ensure fair play), contribute
pieces to a common board (e.g., word puz-
zles), or complete an academic task in order
to move ahead in the game (e.g., reading
games). Materials used in the pre-kindergar-
ten class were counting mats (where students
matched small objects to numbers on a mat),
counting games (Hi! Ho! Cherry-O!™),
matching puzzles (What Goes Together?™
and Word Building Puzzles™), rhyming puz-
zles (Match It!™), play dough with carving
tools, markers, paint daubers, and paper. The
play dough, markers, and paint daubers were
used for pre-writing tasks, such as tracing the
first letter in a student’s name. Materials used
in the first-grade classrooms were rhyming
games (Chip-O!™), phonics games (Max’s At-
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tic™), sentence-building games (Silly Sen-
tences™), and counting games (Chutes and
Ladders™). When possible, materials were al-
ternated so that the same materials were not
used for consecutive sessions with the same
group.

Dependent Variables

Two variables, initiations and responses, were
recorded for participants and typically-devel-
oping peers. When making initiations and re-
sponses, participants and peers were not re-
quired to make eye contact, physically turn
one’s body towards another student, or use
complete sentences. Initiations were defined
as the first verbal utterance in a social inter-
action and included greetings, asking ques-
tions, making requests, commenting, and say-
ing a peer’s name (Goldstein, Kaczmarek,
Pennington, & Shafer, 1992; Morrison et al.,
2001). Initiations could reference any topic
and were not limited to referencing the activity
materials used in the study. Responses were de-
fined as an on-topic, verbal reply to an initiation
that occurred within 10 s of the initiation. Ex-
amples were answering questions, responding to
requests, and commenting (Goldstein et al.,
1992; Morrison et al., 2001). Responses were
considered to be on-topic when they addressed
the same topic as the initiation. If the initiation
was a question about the game, then examples
of on-topic responses include “It’s my turn” and
“This is my favorite game”, and non-examples
include “Do you like Spider Man?” and “I like
pizza.” On-topic comments were coded as re-
sponses, and off-topic comments were consid-
ered attempts to begin a new topic and were
therefore coded as initiations. When no student
in the group had made any verbal utterances for
10 s, the next verbal utterance was also recorded
as an initiation. For both initiations and re-
sponses, if a student repeated what another stu-
dent had just said or repeated his or her own
comment, then the utterance was not coded.

The dependent variables were recorded for
the participant and three peers, for a total of
four students per group. These numbers were
selected so that the group had enough mem-
bers to generate conversation but not so many
members that members could hold multiple,
simultaneous conversations. On days when
several peers were absent, resulting in a group

with fewer than three students (including the
participant), data were not collected.

For the purposes of collecting data, the stu-
dents in each group were assigned a seat and
a number (1-4) to be used across phases. Stu-
dents were told to sit in their assigned seat for
each session but were not informed that they
were given a number. This procedure pro-
vided anonymity for the students by conceal-
ing from the second coder which students
were typically-developing peers and which stu-
dents had ASD. During coding, each student’s
number was used to represent the social inter-
actions of that student. Data were recorded
using a frequency count to determine the
number of initiations and responses for each
student during a 10-minute period. When an
initiation-response exchange occurred, the
number of each student speaking was re-
corded on coding forms in this order: the
initiator’s number first, the respondent’s
number second, then the number of any stu-
dent producing additional responses.

The researcher, the first author in the
study, conducted the intervention and col-
lected all data. A trained behavior analyst, who
was not associated with the study, served as the
second coder to collect interobserver agree-
ment and procedural integrity data for ap-
proximately 30% of the sessions. All sessions
were recorded using a video camcorder. An
omnidirectional microphone was used to am-
plify the voices of students in the target group
and helped to distinguish their voices from
the general noise in the classroom. All data
were coded from videotaped recordings. No
data were coded live.

Independent Variable

The intervention was a 5-minute training session
immediately followed by a 10-minute observa-
tion session, both occurring during 15-minute
center time activities. Training sessions included
aspects of direct instruction, including model-
ing, prompting, error correction, praise, and
guided practice. During training, participants
and peers were trained together to make initia-
tions and responses. Participants and peers were
treated equally during training, and participants
were not isolated or identified to the group as
“target students.” Training sessions are de-
scribed in detail in the Procedures section.
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Experimental Design

A single-subject multiple baseline across partici-
pants design was used to examine the effect of
peer mediation across intervention, mainte-
nance, and generalization phases. Maintenance
and generalization were measured simultane-
ously to isolate problems with sustainability ver-
sus transfer (Koegel & Rincover, 1977). Graphs
were visually analyzed to detect patterns in the
data. Within each phase, data were analyzed by
level, trend, and variability. Between phases,
data were analyzed by immediacy of effect and
overlap. Experimental control was evaluated
based on the extent to which behavioral change
was replicated across participants.

Procedure

The university IRB approved the study. Writ-
ten consent for screening and participation
was obtained from parents, and verbal assent
was obtained from participants and peers. Af-
ter obtaining consent, the researcher con-
ducted the study in four phases: baseline, in-
tervention, maintenance, and generalization.
Students who exhibited problem behaviors in
any phase were redirected back to the activity.

Baseline. Baseline observations took place
during center time activities in each partici-
pant’s general education classroom. The cen-
ter time activities lasted approximately 15 min-
utes, and baseline data were collected during
the last 10 minutes of each session. During
baseline, the classroom teacher instructed all
students in a class to complete a small-group
academic activity (i.e., center time) using
teacher-selected materials. The groups sat at
tables or on the floor (the target group sat at
a table) and continued the activity until the
classroom teacher signaled that that the activ-
ity was over. No instructions or prompts were
provided other than to verbally remind stu-
dents in the target group to stay at their table.

Intervention (training and observation). The
intervention was a 5-minute training session
immediately followed by a 10-minute observa-
tion session, both occurring during 15-minute
center time activities. To begin a training ses-
sion, the researcher sat with the target group
of students at a table during center time and
announced that it was time to practice talking
to friends and answering friends’ questions.

The researcher used either center-time activ-
ity materials that fit the above criteria (mate-
rials that promote social interaction) or devel-
opmentally appropriate games and arranged
materials in the middle of the table or floor.

First, the researcher modeled initiations in
the form of comments and questions. To
model initiation comments, she made a com-
ment about the activity (e.g., “Oh, I love this
game!” or “It is your turn to go first this
time.”) and said, “To start talking, I can make
a comment about the activity.” To model ini-
tiation questions, she asked a student in the
group a question about the activity (e.g., Can
you please give me the ____?” or “Do you need
help?”) and said, “To start talking, I can ask a
question.” When the researcher modeled a
question, she directed the question to a spe-
cific student by using his/her name. The stu-
dent was allowed to answer the question but
was not prompted to answer if he/she failed
to do so. Then the researcher asked each
student to practice the skill by making a com-
ment to another student or asking another
student a question. After making the request,
she paused to wait for the student to make a
comment or ask a question. If the student did
not demonstrate the skill within 5 seconds of
the request, she verbally prompted the stu-
dent. First, she used the student’s name and
repeated the request. If the student did not
make a comment or ask a question within 5
seconds, she asked another student to model
an appropriate initiation as a form of error
correction. All student attempts were verbally
praised.

Next, the researcher modeled responses in
the form of comments and direct responses.
To model response comments, she made a
comment about a specific aspect of the activity
that was being discussed (e.g., “Oh, that is my
favorite game, too!” or “You just moved ahead
of me.”) and said, “To answer, I can make a
comment about what you just said.” To model
direct responses, she asked a student in the
group to ask a question about the activity
(e.g., Can you please give me the ____?” or
“Do you need help?”), modeled how to answer
the student’s question, and said, “To keep
talking, I can answer the question.” Then the
researcher asked each student to practice the
skill by making a response comment or re-
sponding to a question. She asked a student in
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the group to ask a question about the activity
and paused to wait for each student to make a
response comment or answer the question. All
students responded to the same question. If a
student did not demonstrate the skill within 5
seconds of the request, she verbally prompted
the student. First, she used the student’s name
and repeated the request. If the student did
not make a response comment or answer the
question within 5 seconds, she asked another
student to model an appropriate initiation as
a form of error correction. All student at-
tempts were verbally praised.

Observation sessions were used to observe
how often participants or peers demonstrated
the social skills taught during training. To
begin a 10-minute observation session, the re-
searcher thanked the students in the target
group for participating in the training session,
moved to a remote part of the classroom, and
did not provide any prompts other than redi-
rection. Students continued to use the same
center-time activity or materials used during
training. All students in the classroom (includ-
ing students in the target group) continued to
work until the classroom teacher signaled that
the activity was over.

Maintenance and generalization. Mainte-
nance and generalization phases were mea-
sured simultaneously to isolate problems with
sustainability versus transfer (Koegel & Rin-
cover, 1977). Rather than having a mainte-
nance phase and then a generalization phase,
maintenance and generalization were probed
several times each on different days in a ran-
dom order. Maintenance and generalization
were each probed for a minimum of two data
points per participant over a period of two
weeks after intervention ended. For mainte-
nance sessions, target groups used training
materials. Generalization was assessed using
novel materials (i.e., academic materials not
previously introduced in training sessions or
used in the classroom). Maintenance and gen-
eralization data were collected during the last
10 minutes of each 15-minute center time
activity and followed baseline procedures
(small groups independently completed aca-
demic activities; no instructions or prompts
were provided other than to verbally remind
students in the target group to stay at their
table).

Interobserver Agreement

The second coder, a board-certified Behavior
Analyst, was trained to code interobserver agree-
ment data from videotaped recordings for 30%
of sessions. During training, the coder and the
researcher independently viewed and coded vid-
eos, discussed discrepancies, and reviewed oper-
ational definitions until IOA was above 80% for
three consecutive videos. Using a total agree-
ment approach, interobserver agreement was
calculated for each variable by dividing the
smaller total by the larger total in each session,
multiplying the amount by 100%, and averaging
session totals. For initiations, each participant
had 100% interobserver agreement. For re-
sponses, interobserver agreement was as follows:
John, 77% (range 60%–94%); Brad, 82%
(range 67%–100%); Alton, 80% (range 68%–
91%); and Evan, 79% (range 69%–100%).
While 80% is often used as the standard conven-
tion for observational recording, a mean IOA as
low as 75% may be acceptable during “the si-
multaneous measurement of multiple behaviors
by several subjects in a complex environment”
(Cooper, Heron, & Heward, 2007). In two ses-
sions where agreement fell below 60%, data
points from those sessions were dropped from
the study.

Procedural Integrity

The second coder also collected procedural
integrity data for 30% of intervention sessions
for each group. Procedural integrity was mea-
sured using a 10-item checklist of intervention
procedures (e.g., “Models asking a question”
and “Verbally praises student attempts”). Pro-
cedural integrity for each participant was as
follows: John, 90% (all scores of 90%); Brad,
100% (all scores of 100%); Alton, 100% (all
scores of 100%); and Evan, 100% (all scores of
100%). Due to scheduling conflicts, the re-
searcher often omitted the first item on the
checklist, “Sets up materials,” during John’s
sessions because center time activities were
already in progress when she arrived. Al-
though this did not prevent the researcher
from videotaping the full session (5 minutes
for intervention and 10 minutes for observa-
tion), it did lower John’s procedural integrity
average to 90%. Overall, the procedural integ-
rity for the study was 97.8%.
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Social Validity

Social validity was assessed in three areas: social
validation of behavior goals, social appropriate-
ness of treatment procedures, and social impor-
tance of results (Ennis et al., 2013; Wolf, 1978).
Social validation of behavior goals was estab-
lished using teacher responses on the SSRS
(Gresham & Elliott, 1990) to evaluate partici-
pants’ skills in relation to typically-developing
peers before intervention. Social appropriate-
ness of treatment procedures was assessed by
having classroom teachers and typically-develop-
ing peers respond to treatment acceptability
questionnaires. Teachers filled out a modified
version of the Intervention Rating Profile-15 (IRP-
15; Martens, Witt, Elliott, & Darveaux, 1985), a
15-item questionnaire with a 6-point Likert-type
scale that addressed treatment acceptability, ef-
fectiveness, and fairness. Results from the mod-
ified IRP-15 were calculated by summing item
responses in each rating category (i.e., agree or
strongly agree), dividing the sum in each rating
category by the total number of items (15), and
then multiplying by 100. Peers were individually
read aloud a modified version of the Children’s
Intervention Rating Profile (CIRP; Witt & Elliott,
1985) that contained open-ended questions
(e.g., “What did you like about Games Group?”)
and asked to respond verbally while the re-
searcher recorded their responses. Each peer
was told which student was the “target student”
in his/her group so the peer could evaluate the
target student’s progress (i.e., “Did Games
Group make your friend a better talker?”) Re-
sults from the modified CIRP were reported
anecdotally. Lastly, social importance of results
was evaluated by comparing participant prog-
ress to local peer norms (Van Houten, 1979).

Results

Effects on Participants

Figure 1 shows the results of initiations and
responses, maintenance, and generalization
across participants. Results for each partici-
pant are described in the following sections.

John. John demonstrated averages of 0.7
initiations (range 0–1) during baseline, 2.2
initiations (range 1–5) during intervention,
0.5 initiations (range 0–1) during mainte-
nance and no initiations during generaliza-

tion. The data demonstrate an increase in
John’s initiations from baseline, with some
overlapping data points. His average level of
initiations decreased from intervention to
maintenance with some overlapping data
points and fell to zero during generalization.
For responses, John demonstrated averages of
2.6 responses (range 2–3) during baseline, 9.5
responses (range 7–13) during intervention,
18.6 responses (range 18–20) during mainte-
nance, and 31.3 responses (range 21–42) dur-
ing generalization. His responses increased
from baseline to intervention with no overlap-
ping data points, from intervention to main-
tenance with no overlapping data points, and
from maintenance to generalization with no
overlapping data points, even though mainte-
nance and generalization were collected si-
multaneously.

Brad. Brad demonstrated no initiations
during baseline and an average of 1.8 initia-
tions (range 0–3) during intervention, 1.0 ini-
tiations (all scores of 1) during maintenance,
and 1.5 initiations (range 1–2) during gener-
alization. This indicates an increase in initia-
tions from baseline to intervention with no
overlapping data points and from interven-
tion to maintenance with some overlapping
data points. Initiations remained stable from
intervention to generalization. For responses,
Brad demonstrated averages of 3.0 responses
(range 1–5) during baseline, 16.8 responses
(range 7–24) during intervention, 26.0 re-
sponses (range 23–30) during maintenance,
and 19.5 responses (range 19–20) during gen-
eralization. This indicates an increase in re-
sponses from baseline to intervention with no
overlapping data points and a slight increase
from intervention to maintenance and gener-
alization with some overlapping data points.

Alton. Alton demonstrated averages of 1.1
initiations (range 0–3) during baseline, 0.4
initiations (range 0–2) during intervention,
0.5 initiations (range 0–1) during mainte-
nance, and no initiations during generaliza-
tion. This indicates a decrease in initiations
from baseline to intervention with some over-
lapping data points. Average levels of initia-
tions remained stable from intervention to
maintenance and fell to zero during general-
ization. For responses, Alton demonstrated av-
erages of 11.0 responses (range 3–23) during
baseline, 18.8 responses (range 7–38) during
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intervention, 28.0 responses (range 25–31) dur-
ing maintenance, and 32.0 responses (range
29–35) during generalization. The data indicate
an increase in responses from baseline to inter-
vention and from intervention to maintenance
and generalization with some overlapping data
points. There is a slight downward trend within
maintenance and generalization phases.

Evan. Evan demonstrated averages of 0.3
initiations (range 0–1) during baseline, 0.3 ini-
tiations (range 0–1) during intervention, no ini-
tiations during maintenance, and an average of
0.7 initiations (range 0–1) during generaliza-

tion. The data demonstrate that Evan’s level of
initiations remained stable throughout all
phases. For responses, Evan demonstrated aver-
ages of 9.5 responses (range 3–18) during base-
line, 33.1 responses (range 21–49) during inter-
vention, 44.3 responses (range 43–46) during
maintenance, and 58.0 responses (range 50–
66) during generalization. His responses in-
creased from baseline to intervention with no
overlapping data points, from intervention to
maintenance with some overlapping data
points, and from maintenance to generalization
with no overlapping data points, even though

Figure 1. Initiations and responses for participants across phases.
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maintenance and generalization were collected
simultaneously.

Effects on Participants as Compared to Peers

To determine the effectiveness of the inter-
vention, we compared average levels of initia-
tions and responses between students with
ASD and their peer groups across phases. To

create a peer group average or local peer
norm, we averaged the initiations in each peer
group and the responses in each peer group
by phase. Participant levels were not included
in peer phase averages. Initiations for partici-
pants and peer groups are shown in Figure 2,
and responses for participants and peer
groups are shown in Figure 3. Overall, the
level and trend of participant data often cor-

Figure 2. Initiations for participants and peer groups across phases.
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responded with the level and trend of peer
group data, particularly once intervention be-
gan.

John and his peers. John’s peers gradually
decreased their levels of initiations from base-
line to generalization phases. John’s peers had
an average of 3.6 initiations (range 3–4) during
baseline, 2.9 (range 1–5) during intervention,
0.8 (range 1–1) during maintenance, and 0.6
(range 0–1) during generalization. John’s peers
slightly decreased responses during interven-
tion, and then resumed baseline levels during

maintenance and generalization. John’s peers
had an average of 27.0 responses (range 20–40)
during baseline, 19.8 responses (range 11–28)
during intervention, 25.7 responses (range 17–
33) during maintenance, and 31.3 responses
(range 24–43) during generalization. During
baseline, John performed far below his peer
group for both initiations and responses. He
moved closer to his peer group during interven-
tion, though he still performed below the range
of peer responses for initiations. During main-
tenance and generalization, he showed compa-

Figure 3. Responses for participants and peer groups across phases.
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rable levels of initiations and responses to his
peers.

Brad and his peers. Brad’s peers decreased
initiations sharply from baseline to intervention
phases and then gradually from intervention to
generalization. Brad’s peers had an average of
4.5 initiations (range 2–11) during baseline, 1.8
(range 1–3) during intervention, 0.5 (range
0–1) during maintenance, and 0.6 (range 0–1)
during generalization. Brad’s peers slightly de-
creased responses during intervention, and
then increased responses above baseline levels
during maintenance and generalization. Brad’s
peers had an average of 19.4 responses (range
8–35) during baseline, 17.7 responses (range
9–30) during intervention, 28.0 responses
(range 14–37) during maintenance, and 38.5
responses (range 19–42) during generalization.
During baseline, Brad performed far below his
peer group for initiations and responses. During
intervention, maintenance and, generalization,
he showed comparable levels of initiations and
responses to his peers.

Alton and his peers. Alton’s peers decreased
initiations sharply from baseline to intervention
phases and then gradually from intervention to
generalization. Alton’s peers had an average of
2.4 initiations (range 1–6) during baseline, 1.1
(range 0–2) during intervention, 0.3 (range
0–0) during maintenance, and 0.5 (range 0–1)
during generalization. Alton’s peers demon-
strated a gradual increase in responses across all
phases of the study. Alton’s peers had an aver-
age of 16.6 responses (range 8–26) during base-
line, 24.0 responses (range 10–46) during inter-
vention, 26.0 responses (range 20–35) during
maintenance, and 28.5 responses (range 19–
40) during generalization. While Alton began
baseline below his peer group, he showed com-
parable levels of initiations and responses to his
peers by the end of baseline and throughout
intervention, maintenance, and generalization.

Evan and his peers. Evan’s peers showed a
slight decrease in initiations from baseline to
generalization. Evan’s peers had an average of
1.2 initiations (range 0–2) during baseline,
0.3 (range 0–1) during intervention, 0.6
(range 0–1) during maintenance, and 0.2
(range 0–0) during generalization. Evan’s
peers increased responses from baseline to
intervention and then maintaining these lev-
els during maintenance and generalization
phases. Evan’s peers demonstrated an average

of 20.3 responses (range 2–40) during base-
line, 38.4 responses (range 15–62) during in-
tervention, 32.7 responses (range 20–46) dur-
ing maintenance, and 40.7 responses (range
29–58) during generalization. While Evan be-
gan baseline below his peer group, he showed
comparable levels of initiations and responses
to his peers by the end of baseline and
throughout intervention, maintenance, and
generalization.

Social Validity

For the teacher interviews, the average score
was 4.35 out of 5 (range 3.75 to 5). Teachers
reported that the intervention was a fair way to
handle social skills difficulties, that they would
suggest the intervention to other teachers,
and that the need to learn social skills war-
rants use of the intervention. Peers in all
groups reported that they liked the interven-
tion and thought it was effective in increasing
participants’ social skills. Overall, 12 of the 13
peers (92%) said that the intervention made
the both the participants and themselves “bet-
ter talkers.”

Discussion

The purpose of the study was to examine the
extent to which peer mediation increased,
maintained, and generalized social initiations
and responses of students with ASD as com-
pared to levels demonstrated by typically-de-
veloping peers. Probes to assess the persis-
tence of generalization effects were collected
and analyzed.

A comparison of Figures 2 and 3 indicates
an inverse relationship between initiations
and responses. As initiations decreased, re-
sponses increased throughout the study for
participants and peer groups. By the end of
the study, entire 10-minute sessions were sus-
tained by one or two initiations. These results
suggest that small numbers of initiations may
result in lengthy discussions with numerous
responses, and interventions that target re-
sponses may increase conversational turn-tak-
ing. According to DiSalvo and Oswald (2002),
“many studies reported increases in responding
or initiation by target children, but not both” (p.
204). Although the literature suggests that stu-
dents with ASD particularly struggle with initia-
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tions, interventions that target responses help to
increase conversational-turn taking needed to
sustain social interactions (Harjusola-Webb,
Hubbell, & Bedesem, 2012).

A notable finding is that peers made fewer
initiations after participating in peer training.
Because intervention training emphasized
both initiations and responses, it is possible
that peers began to wait for participants to
respond or became more sensitive to partici-
pants’ response attempts. Furthermore, the
decrease in peer initiations brought levels of
peer data in line with participant data. Re-
searchers may want to compare average levels
of initiations and responses in this study to
studies that contain only typically-developing
participants.

Two factors suggest that the intervention
effectively increases responses. First, all partic-
ipants increased response levels from baseline
to intervention, with three of four participants
(John, Brad, and Evan) having no overlapping
data points from baseline to intervention. This
demonstrates a functional relation between
the intervention and the dependent variables.
Second, participants increased responses to
levels comparable to their peer groups, which
some researchers consider necessary for a suc-
cessful intervention (Ennis et al., 2013; Van
Houten, 1979). Brad, Alton, and Evan dem-
onstrated levels of responses equivalent to the
levels of their peer groups during interven-
tion, maintenance, and generalization phases.
John performed slightly below his peer group
during intervention but rose to the range of
peer averages during maintenance and gener-
alization.

Generalization

Koegel and Rincover (1977) identified three
potential outcomes of generalization (gener-
alization occurs, occurs and is maintained, or
occurs but is not maintained). Visual analysis
of Figure 1 shows that generalization of re-
sponses initially occurred for all participants,
occurred and was maintained for two partici-
pants (John and Brad), and occurred but was
not maintained by the other two participants
(Alton and Evan). While still above baseline
and intervention levels, data for Alton and
Evan show a downward trend in responses
during generalization. Evan’s data show stable

levels of maintenance, indicating that for
Evan, the intervention maintained but gener-
alization across materials was not maintained.
While still above baseline and intervention
levels, Alton’s maintenance and generaliza-
tion data decreased in trend throughout
maintenance and generalization phases. This
indicates that for Alton, the intervention may
not continue to be maintained, and general-
ization across materials also may not continue
to be maintained.

Analyzing maintenance and generalization
as interrelated gives researchers a new lens
through which to evaluate the success of an
intervention. While results from this study
support previous research that students main-
tain and generalize social gains through peer
mediation (see Chan et al., 2009; Watkins et
al., 2015), literature reviews typically treat gen-
eralization as a binary variable (i.e., yes/no
generalization was assessed or yes/no general-
ization occurred). In this study, analysis indi-
cating that generalization wasn’t maintained
for two participants enabled researchers to
predict future performance and customize in-
tervention plans.

Social Validity

As a measure of social validity, each partici-
pant’s levels of social interaction were com-
pared to the peer norms of his group (Ennis
et al., 2013). In addition to using peer
norms, social skills assessments and treat-
ment acceptability questionnaires were used
to comprehensively determine the social va-
lidity of the intervention (Ennis et al., 2013;
Wolf, 1978). Cumulatively, these results sug-
gest that the teachers and peers in this study
considered peer mediation to be a socially
valid intervention. Future researchers may
also want to interview participants about
treatment acceptability as a way for partici-
pants to self-evaluate and reflect upon their
progress.

Implications for Practice

When conducting peer-mediated social skills
interventions, researchers and practitioners
should keep several criteria in mind. First, inter-
ventions should be conducted in natural set-
tings with typically-developing peers when possi-
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ble (Harrower & Dunlap, 2001). Second,
research indicates that careful selection of target
skills (Gresham, Elliott, & Kettler, 2010), peers
(Van Houten, 1979), materials (Martin, Brady,
& Williams, 1991), and activities (Odom &
Strain, 1984) may augment the strength of peer-
mediated interventions. Third, peer norms may
be used to evaluate student progress and the
effectiveness of the intervention (Van Houten,
1979). Finally, the persistence of generalization
effects may be analyzed to develop a compre-
hensive intervention plan (Koegel & Rincover,
1977).

Limitations and Future Research

Several issues affect the interpretation of
results in this study. The authors defined the
dependent variables in the study to include
only verbal initiations and responses, which
may give an incomplete picture of overall
communication attempts. Most initiations
have numerous acceptable responses that
can be either verbal or non-verbal. For ex-
ample, when a student asks a peer to hand
him the spinner, the response could be ver-
bal (“Sure” or “Here it is” or “No, it’s my
turn”) or nonverbal (nodding head or sim-
ply handing over the spinner). To respect
the natural classroom environment and en-
courage authentic peer conversation, partic-
ipants and peers were allowed to respond
naturally, which often included both verbal
and non-verbal responses, and move freely
in their small groups. Sometimes students
had their backs to the camera, and nonver-
bal communication attempts could not be
reliably captured.

Researchers used peer selection criteria com-
monly used in social skills studies (Watkins et al.,
2015). Although participants increased re-
sponses to levels within the range of their peer
groups, it is unclear if the peer groups per-
formed above, at, or below the levels of social
skills typically demonstrated by students of the
same age (Van Houten, 1979). Future research-
ers may want to screen potential peers by admin-
istering the SSIS (Gresham & Elliott, 2008) to
evaluate how peers perform as compared to a
larger sample (Greenwood et al., 1981;
Gresham et al., 2010).

Materials selection is a highly variable factor
in social skills interventions that deserves further

investigation. In this study, the level and trend of
participant data often corresponded with the
level and trend of their peer group data (see
Figure 2). Materials selection may provide one
explanation for the similarities in performance
between participants and their peer groups. Ed-
ucational games in this study required basic
game-play structure (take turns, follow game
rules, or contribute pieces to a common board).
However, levels of social interaction may have
been influenced by unknown factors, such as
students’ prior exposure to specific games,
games with similar structure, or academic skills
used in the games. Use of familiar or highly-
preferred games may have contributed to high
levels of social interactions for participants and
their peer groups in some sessions. Future re-
searchers may want to explore how different
materials affect the performance of social skills
for specific groups of students (Morrison et al.,
2001).

Conclusion

The purpose of this study was to examine the
extent to which peer mediation increased, main-
tained, and generalized social initiations and
responses of students with ASD across academic
settings as compared to their typically-develop-
ing peers. Results indicate that peer mediation
increased, maintained, and generalized re-
sponses for all participants but did not signifi-
cantly impact initiations. Additionally, all partic-
ipants increased responses to levels within the
range of responses demonstrated by their peer
groups. These outcomes suggest that peer me-
diation is an effective intervention to increase,
maintain and generalize social skills and is a
socially valid intervention for participants in the
study.
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Effects of Direct Instruction on Reading Comprehension for
Individuals with Autism or Developmental Disabilities

Cynthia N. Head
University of West Georgia
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Margaret E. Shippen
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Abstract: This study investigated the effects of a Direct Instruction (DI) reading comprehension program on the
reading comprehension skills of students with autism spectrum disorder or developmental delay. Although the
effectiveness of DI programs has been well documented in disability and instructional literature, effectiveness of
DI for individuals with autism and developmental delay is sparse. This study examined the effects of Corrective
Reading Comprehension: B1, a reading comprehension program, on students’ acquisition of specific reading
comprehension skills (parts of speech, combining sentences with and, identifying contradictions, and identifying
relevant/irrelevant information). A single subject multiple-probe across behaviors design was employed to
investigate whether a functional relation existed between DI and reading comprehension for this sample. A
functional relation between the DI and reading comprehension was demonstrated for each participant across all
behavioral conditions. Additional data were collected in the area of reading comprehension using standardized
and curriculum-based measures.

Reading is a complex metacognitive process
that contains numerous components that
must be mastered in order to succeed. Of
these components, the ultimate goal is for
individuals to be able to derive meaning from
the text, otherwise known as reading compre-
hension. According to the ERIC Clearing-
house on Disabilities and Gifted Education
(1996), reading is the most critical skill taught
in school because it provides students will ac-
cess to all other learning. Although learning
to read is critical to academic success and the
ability to function in society, learning to read
is not a natural process, and those who strug-
gle to read, whether it be decoding or com-
prehension, require systematic and explicit in-
struction (National Reading Panel, 2000).

Approaches to teaching children to read is
perhaps the most studied intervention for
school-aged children, which is evidenced by
the National Reading Panel’s (NRP, 2000) re-
port that over 100,000 studies on reading have

been published since 1966. In 2000, the NRP
concluded its task of evaluating existing re-
search to identify the best methods of teach-
ing children to read. The panel found a
combination of strategies of explicit and sys-
tematic instruction in phonemic awareness,
guided oral reading, teaching vocabulary
words, and reading comprehension were
among the most effective components of read-
ing instruction.

The reading instruction program, Direct In-
struction System for Teaching Arithmetic and
Reading (DISTAR), developed by Engelmann
and Becker in the late 1960s, is a reading
program that contains strategies for effectively
teaching reading and has extensive research
evidence for efficacy (Carnine, 2000). Results
from Project Follow Through, the largest ed-
ucational experiment conducted in U.S. his-
tory, indicated the Direct Instruction (DI)
methods developed by Siegfried Englemann
(which is now known as Reading Mastery and
Corrective Reading) produced the highest gains
in reading achievement when compared to
other methods (Kennedy, 1978). Further-
more, Engelmann’s methods were found to
be effective for diverse groups of students.

Decades of research demonstrate the effec-
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tiveness of DI, which includes its effectiveness
as an intervention for students from low socio-
economic backgrounds (Torgesen et al.,
2001), students at-risk for academic failure
(Carlson & Francis, 2002; Foorman, Francis,
Fletcher, & Schatschneider, 1998; Frederick,
Keel, & Neel, 2002; Grossen, 2004; Shippen,
Houchins, Steventon, & Sartor, 2005), stu-
dents with learning disabilities (Swanson,
1998; Torgesen et al.), students with limited
English proficiency (Carlson & Francis, 2002),
and students with cognitive deficits (Bradford,
Shippen, Alberto, Houchins, & Flores, 2006;
Flores, Shippen, Alberto & Crowe, 2004; Ger-
sten & Maggs, 1982).

Although ample evidence exists for the ef-
ficacy and effectiveness of this specific direct
instruction model, two subgroups that lack
validation for this model are individuals with
autism and developmental delay. Since studies
have shown that students with autism often
demonstrate higher reading decoding ability
and weaknesses in reading comprehension
(Chiang & Lin, 2007; Huemer & Mann, 2010;
Minshew, Goldstein, Taylor, & Siegal, 1994;
Nation, Clarke, Wright, & Williams, 2006;
Tager-Flusberg, Paul, & Lord, 2005), there is a
need for increased investigation into effective
interventions to address the needs of students
who can decode, but whose lack of compre-
hension skills will interfere with their aca-
demic progress. Given that research regarding
the effectiveness of reading interventions for
students with autism is emerging, a brief re-
view of the studies is warranted.

A research study conducted by Zayac (2009)
indicated that pre-k students with autism were
able to learn can learn letter-sound correspon-
dences, blending, segmenting, and word read-
ing through the implementation of Reading
Mastery Plus. Furthermore, research has dem-
onstrated that Corrective Reading programs
were effective in teaching students with autism
comprehension skills (Flores & Ganz, 2007,
2009; Ganz & Flores, 2009). However, each of
these studies utilized single-subject designs,
were implemented with young children, and
utilized less complex cognitive comprehen-
sion skills. In addition, these studies did not
utilize entire lessons of the DI programs, only
strands of skills. Only one group design eval-
uating the effectiveness of the direct instruc-
tion reading comprehension program has

been published to date (Flores et al., 2013).
The lead author of this study is the same as
three of the previously mentioned studies, is
limited to younger children, did not utilize an
entire program, and is focused on less cogni-
tively complex reading comprehension skills.

Given the rise in incidence of individuals
with autism as well as the significance of liter-
acy in today’s society, the importance of im-
proving reading comprehension for students
with autism and/or intellectual disability can-
not be understated. Due to federal legislation,
accountability in education is at an all-time
high; therefore, interventions aimed at im-
provements in reading for these individuals is
vital. In determining which interventions are
effective for individuals with autism and devel-
opmental delay, replications and extensions
of previous research is necessary to document
what is considered evidenced-based interven-
tions.

DI has been shown to be effective in teach-
ing diverse groups of students; however, no
studies have examined the effects of complex
comprehension skills for students with autism
and developmental delay or for students who
can decode but have deficits is comprehen-
sion. Therefore, the purpose of this study is to
examine the effects of DI on specific compre-
hension skills that have not been previously
examined (parts of speech, combining sen-
tences with and, identifying contradictions,
and identifying relevant/irrelevant informa-
tion). In addition, the researchers examined
whether students were able to generalize read-
ing comprehension skills to other comprehen-
sion tasks often required within the academic
setting.

Method

Setting

This study was conducted in a public middle
school general education classroom, within a
small rural school district in the southeastern
United States. Two students, Jon and Mia,
received one-on-one instruction during the
time scheduled for their elective courses. The
third participant, Tim, received instruction in
an after school tutoring program. This re-
searcher provided instruction to all three par-
ticipants for approximately six weeks.
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Participants

Three participants were included in the study.
Participants were selected based on a previous
diagnosis of autism or developmental delay
and a need for targeted instruction in the area
of reading comprehension. All three students
exhibited weaknesses in the area of reading
comprehension as indicated by a reading
comprehension goal in his/her IEP and read-
ing comprehension achievement standard
scores below 85 on reading comprehension
portions of the Woodcock Reading Mastery
Test – III (WRMT-III; Woodcock, 2011).

The first participant, Jon, was a 10-year-old
boy in the fifth grade who had a diagnosis of
autism. He was diagnosed by a developmental
pediatrician at the age of 3; however, no spe-
cific testing information regarding this diag-
nosis was included in the doctor’s report. In
order to determine eligibility under IDEA, a
school psychologist conducted another, sepa-
rate comprehensive evaluation and also diag-
nosed Jon as having autism. The diagnosis was
partially based upon scores obtained on the
Childhood Autism Rating Scale (CARS) which
yielded an overall autism index score of 89
indicating very likely probability of autism.
IQ testing administered by this researcher
yielded similar results to prior testing.

The second participant, Mia, was a 14-year-
old girl in the eighth grade who exhibited
significant delays in adaptive behavior, motor,
and cognition and had received services for
developmental delay since 3 years of age. Prior
to receiving special education services from
the public school, she received early interven-
tion services through a state funded early
intervention program. Motor deficits resulted
in difficulty walking and she wore braces on

her legs for support. This also had an impact
on her handwriting. Although her handwrit-
ing was very neat, motor deficits required a
longer amount of time for Mia to complete
assignments.

The third participant, Tim, was a 16-year-
old boy in the 10th grade who was receiving
special education services due to a diagnosis
of autism. Tim had received speech services
due to language delay as well as special edu-
cation services for emotional and behavioral
disorder since preschool. He was also diag-
nosed as having “ADHD mixed R/O PDD”
(Rule-out Pervasive Developmental Disorder).
In 2008, Tim began receiving services for au-
tism rather than emotional and behavioral
disorder after being diagnosed as having high
functioning autism by a licensed psychologist.
He scored in the mild to moderate autistic
range on the CARS and was diagnosed as hav-
ing high functioning autism with ADHD com-
bined type. Detailed information regarding
academic and demographic characteristics are
provided in Tables 1 and 2.

TABLE 1

Participant Demographic Information

Student Age Ethnicity Grade Level Disability
Years of
Services I.Q.*

Jon 10 White 5 Autism 6 82
Mia 14 African American 8 ID** 8 62
Tim 16 White 10 Autism 10 64

* As measured by the KBIT-2.
** Intellectual Disability.

TABLE 2

Standard Scores for IQ and Reading

Student IQ*
Basic
Skills

Reading
Comp

Total
Reading

Jon 82 90 73 82
Mia 62 55 55 55
Tim 64 78 55 67

* WRMT_III.
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Materials

Materials used for this study included the
reading comprehension program, Corrective
Reading Comprehension: B1 (Engelmann, Os-
borne, & Hanner, 2008). This consisted of a
teacher’s guide, scripted teacher presentation
book, and student workbook. The program is
divided into separate strands of skills with
several components in each strand. Each les-
son contains instruction regarding multiple
strands. Strands of skills include (a) reasoning
skills, (b) information skills, (c) vocabulary
skills, (d) sentence skills, (e) basic compre-
hension skills, and (f) writing skills.

In addition to the reading program, probes
for each dependent variable were created
by the researcher. The first author created
probes based on and modeled after strands of
skills taught within the Corrective Reading Com-
prehension: B1 program. Reliability of these
probes was established by calculating Cron-
bach’s alpha. Reliability tests were adminis-
tered to 25 eighth grade students for each skill
observed. These tests yielded a Cronbach’s
alpha coefficient of r � 0.93 for verbs, r � 0.92
for nouns, r � 0.86 for adjectives, and r � 0.97
for articles. For the second analysis of across
strands, Cronbach coefficient alpha yielded
r � 0.91 for contradictions, r � 0.93 for rele-
vant/irrelevant, r � 0.86 for same.

A content validity analysis was conducted by
three master teachers in the field of reading.
The master teachers rated each area (verbs,
nouns, adjectives, articles, same, relevant, and
contradictions) as relevant, somewhat rele-
vant, or irrelevant. Items were assigned a Lik-
ert scale from 1 to 3 with 1 being irrelevant, 2
being somewhat relevant, and 3 being rele-
vant. The mean score for parts of speech and
same were 2.3, indicating these skills were
most likely relevant to reading comprehen-
sion. For relevant and contradiction skills, a
mean of 3 was obtained indicating that these
skills were relevant to reading comprehen-
sion. Finally, the KBIT-2 was used to assess
intellectual functioning and curriculum-based
measures of reading comprehension were ob-
tained using the maze subtests of AIMSWeb.
com. The maze subtest is a multiple-choice
cloze task that students complete while read-
ing silently. The first sentence of a 150–400
word passage is complete. Thereafter, every

seventh word is replaced with three words in-
side parenthesis that students are to choose
from. The WRMT-III was used to assess cur-
rent levels of reading comprehension as well
as to measure comprehension growth.

Procedure

Prior to instruction, the students completed
the placement test found within the DI com-
prehension program to determine where in-
struction should begin. All three students
tested into the Comprehension: B1 level. Next,
baseline data were collected until the student
demonstrated stability which the researchers
defined as no more than 10% variance from
the mean rate of responding for a minimum
of three probes. Once baseline was estab-
lished, instruction began with Lesson 1 in the
Corrective Reading Comprehension: B1 program.
Instruction for two of the participants, Jon
and Mia, consisted of two instructional ses-
sions per day, lasting approximately 30 min-
utes per session, and occurred 5 days per week
for approximately six weeks. The third partic-
ipant, Tim, received instruction after school.
Instructional sessions for each participant
were carried out in a one-on-one format by
the first author. The researcher provided in-
struction by following the script provided in
the program manual and students completed
all 60 lessons found within the B1 level.

Lessons were implemented as instructed in
the teacher’s guide (Engelmann et al., 2008),
which included (a) following the script, (b)
using correction procedures for incorrect
responses, and modeling correct responses.
Since instruction was delivered in a one-to-one
format choral responding and explicit signal
to cue student responses was not necessary.
Probes were delivered prior to the delivery of
instruction each day. Once students achieved
mastery (90% or better on three consecutive
probes) of the identified skill, instruction be-
gan for the second identified deficit skill. In-
troduction of skills were dictated by the order
in which they appeared in the reading pro-
gram. When a participant reached mastery
prior to the introduction of the next skill,
instruction continued as sequenced in the
presentation book. When a participant failed
to reach mastery before the introduction of
the next skill, the participant reviewed the
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previous skills as recommended in the teach-
er’s guide, and the next lesson containing the
new skill to be introduced was not delivered
until student demonstrated mastery of the
previous skill. This was the case for Mia
(verbs) and Tim (verbs, nouns, and adjectives;
and contradictions).

Once the study was completed, the WRMT-
III was administered to the students in order
to describe progress in reading comprehen-
sion. Maze subtests of AIMSWeb curriculum-
based assessments were also administered to
determine if students were able to generalize
reading comprehension skills to classroom
tasks. Additionally, a maintenance probe was
given one month after the intervention was
over.

Treatment Integrity and Inter-Observer Agreement

Treatment fidelity was measured using a
checklist of instructional procedures (March-
and-Martella, Lignugaris-Kraft, Pettigrew, &
Leishman, 1995). Approximately 20% of in-
structional sessions were checked through di-
rect observation or videotape. The checklist
was completed by a teacher with a master’s
degree in special education with 10 years of
teaching experience as well as experience us-
ing DI programs. Treatment fidelity observa-
tions were carried out with 100% accuracy for
100% of the observed sessions. Treatment
fidelity measures were taken periodically
throughout the study. Inter-observer agree-
ment was calculated for each treatment fidel-
ity session. Agreement of 100% was obtained
and was calculated by dividing the total num-
ber of agreements by the total agreements and
disagreements and multiplying by 100.

Research Design

A multiple-probe across behaviors design was
used. According to Horner and Baer (1978),
the application of multiple-probe design is
appropriate when measurement during ex-
tended baselines (a) may prove reactive, (b)
is impractical, (c) and/or a strong a priori
assumption of stability can be made. Each
student was observed under two separate,
independent experimental analyses. In
other words, each student participated in
two multiple-probe across behaviors studies

occurring simultaneously as he/she pro-
gressed through the reading program. The
first experimental analysis involved exami-
nation of behaviors of skills within the parts
of speech tract within the program’s sen-
tence skills strand. The second experimen-
tal analysis involved examination of behav-
iors across strands of skills.

Results

Figures 1–3 present the percentages of correct
responses for the parts of speech probes
(verbs, nouns, adjectives, and articles) for Jon,
Mia, and Tim. Figures 4–6 present the per-
centages of correct responses for the across
strands of reading comprehension probes
(same, contradictions, and relevant). The x-
axis represents the reading comprehension
probes and the y-axis represents the percent-
age correct.

Jon

Baseline. For the parts of speech strand,
Jon’s average performance for each of the
skills was 0% on each of three consecutive
probes. For the across strands skills, Jon’s av-
erage performance for each of the skills was
0% on each of three consecutive probes.

Parts of speech strand. For the within strand
analysis, Jon reached criterion for identifica-
tion of verbs after three sessions. The level of
performance was 93% with a range of nine to
ten. For the second behavior of nouns and
verbs, Jon reached criterion after five sessions
and his level of performance was 86% with a
range of 60 to 100%. For the third behavior of
adjectives, nouns, and verbs, Jon reached cri-
terion after four sessions with a level of per-
formance of 88% with a range of 70 to 100%.
Finally, the last behavior which required the
student to identify articles, adjectives, nouns,
and verbs, Jon reached criterion after three
data points. Tim’s level of performance was
100%. See Figure 1 for Jon’s performance on
the parts of speech strand.

Across strands. For the second analysis of
skills across strands, Jon reached criterion for
same after three sessions with an average per-
formance was 97%. Jon reached criterion for
the second behavior (contradictions) after
three sessions. The level of performance was
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Figure 1. Jon’s performance on parts of speech strand.
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90%. For the third behavior, Jon reached cri-
terion after four sessions and average level of

performance was 85%. See Figure 2 for Jon’s
performance on across strands skills.

Figure 2. Jon’s performance on across skills strand.
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WRMT-III. Jon completed the WRMT-III
before and after instruction to determine of
gains demonstrated with the use of DI gener-
alized to standardized measures of reading
achievement. Jon made a gain in all areas with
an increase of almost two standard deviations
in the area of passage comprehension and
one standard deviation in the area of reading
comprehension. See Table 3 for pre- and post-
test measures.

Mia

Baseline. For the parts of speech strand,
Mia’s average performance for verbs was 15%
for four consecutive probes. Mia’s average
performance for each of the remaining skills
was 0% on each of the three consecutive
probes. For the across strands skills, Mia’s av-
erage performance for each of the skills was
0% on each of the three consecutive probes.

Parts of speech strand. For the parts of
speech analysis, Mia reached criterion for
identification of verbs after 12 probes (90% or
better after three consecutive probes), and
her average performance was 70%. For the
second behavior in the parts of speech analy-
sis, Mia reached criterion after seven probes,
and her average performance was 73%. Mia
reached criterion for the third behavior after
eight probes and her average performance
was 78%. Mia reached criterion for the last
behavior after three probes and her average
performance was 100%. Results of Mia’s per-
formance on the parts of speech strand are
shown in Figure 3.

Across strands. For the analysis of across
strands, Mia reached criterion for the first
behavior (same), after nine probes and her

average performance was 78%. For the second
behavior (contradictions), the average perfor-
mance was 82%. For the third behavior (rele-
vant), the average performance was 74%. See
Figure 4 for Mia’s performance on across
strands skills.

WRMT-III. Prior to instruction, Mia was
administered the WRMT-III to assess her cur-
rent level of reading achievement. All scores
(with the exception of passage comprehen-
sion) truncated at 55; therefore, grade equiv-
alents were included. In order to determine if
gains demonstrated with the use of DI gener-
alized to standardized measures of reading
achievement, a post-test was also adminis-
tered. Mia made grade equivalent gain in all
areas with an exception of passage compre-
hension. See Table 4 for pre- and post-test
measures.

Tim

Baseline. For the parts of speech strand,
Tim’s average performance for verbs was 57%.
For each of the following skills, Tim’s perfor-
mance was 0% on each of the three consecu-
tive probes. For the across strands skills, Jon’s
average performance for the same skill was
7%. For the skills of contradictions and same
two, Tim’s performance was 0%. Finally, for
the relevant skill, Tim’s average performance
was 30%.

Parts of speech. For the parts of speech anal-
ysis, Tim reached criterion for the first behav-
ior (verbs) after six probes, and his level of
performance was 90%. For the second behav-
ior in the parts of speech analysis (nouns),
Tim reached criterion after six probes, and his
level of performance was 63%. For the third
behavior, he reached criterion after 15
probes, and his level of performance was 72%.
For the last behavior, Tim reached criterion
after three probes and his level of perfor-
mance was 100%. See Figure 5 for Tim’s per-
formance on the parts of speech skills.

Across strands. For the analysis of across
strands skills found within the DI comprehen-
sion program, Tim reached criterion for the
first behavior after four probes with a level of
performance of 90%. For the second behavior
(contradictions), Tim reached criterion after
13 probes and his average performance was
62%. For the third behavior (same two), Tim

TABLE 3

Standard Scores and Grade Equivalents for Jon’s
Pre/Posttest

WRMT-III Subtest
Pretest
Scores

Posttest
Scores Net Change

Word comp 84 (2.9) 86 (4.0) �2 (�1.1)
Passage comp 65 (1.7) 94 (4.3) �29 (�2.6)
Reading comp 73(2.2) 90 (4.2) �17 (�2.0)
Total reading 82(2.8) 85 (3.6) �3 (�0.8)
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reached criterion after three sessions with an
average of performance of 93%. For the last

behavior (relevant), Tim reached criterion af-
ter eight sessions with an average perfor-

Figure 3. Mia’s performance on parts of speech strand.
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mance of 75%. See Figure 6 for Tim’s perfor-
mance on across strands of skills.

WRMT-III. Prior to instruction, Tim was
administered the WRMT-III to assess his cur-
rent level of reading achievement. In order to
determine of gains demonstrated with the use

of Direct Instruction generalized to standard-
ized measures of reading achievement, a post-
test was also administered. Tim made a gain in
all areas with an increase of one standard
deviations in the area of passage comprehen-
sion and approximately one-half standard de-

Figure 4. Mia’s performance on across strands.
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viation in reading comprehension and total
reading. See Table 5 for pre-posttest mea-
sures.

AIMSWeb Data

The researchers collected additional reading
comprehension data using the maze subtests
of AIMSWeb, a curriculum based measure. All
three participants exhibited gains from pre to
posttest administrations of these measures.
This indicates that students were able to gen-
eralize reading comprehension skills to other
reading comprehension tasks commonly uti-
lized in classrooms. See Table 6 for individual
performance on AIMSWeb subtests.

Tau-U

The researchers calculated a Tau-U statistic to
describe the effect size for each analysis. A
Tau-U statistic is a relatively new index of anal-
ysis for single case research that combines
nonoverlap between phases with trend from
the intervention phase (Parker, Vannest, Da-
vis, & Sauber, 2011) and is derived from Ken-
dall’s Rank Correlation and the Mann-Whit-
ney U. A Tau-U effect size statistic was
calculated for each outcome variable for each
participant. All effect sizes were significant
with p � 0.00 and effect sizes ranged from 0.92
to 1. See Table 7.

Discussion

The purpose of this study was to investigate
the effects of a DI reading comprehension
program on the reading comprehension skills
of students with autism or developmental de-

lay. A functional relation was demonstrated
between the DI program, Corrective Reading
Comprehension: B1 and specific reading com-
prehension skills. Each student mastered each
skill presented and maintained performance
once instruction had ended. In addition, all
three participants generalized these skills to a
norm referenced test of reading achievement
and an additional measure of reading com-
prehension commonly found in general edu-
cation classrooms.

Initial testing indicated that Jon exhibited a
weakness in the area of comprehension; how-
ever, results of testing at the conclusion of the
study indicated that he had made significant
progress in standardized measures of compre-
hension and comprehension was no longer a
weakness. Throughout both analyses of com-
prehension skills, Jon reached mastery faster
than the other participants and made the larg-
est gains in all reading comprehension areas
of the WRMT-III. This may have been due to
higher intellectual functioning, as his IQ was
more than one standard deviation higher
than either of the other participants. Jon
learned the skills presented very quickly and
required no remediation of skills throughout
the program. The generalization of reading
comprehension skills was evident in gains on
AIMSWeb curriculum-based measures.

Mia mastered the skills in the reading com-
prehension program; however, Mia’s gains on
standardized measures of reading achieve-
ment were not as significant as the other two
participants. Both decoding and comprehen-
sion skills were significantly weak areas for
Mia, and it is plausible that reading decoding
set the ceiling for her reading comprehension
scores. Perhaps a DI program that focused on
both decoding and comprehension would
have been more appropriate. Another possi-
ble explanation is that standard scores for the
WRMT-III truncate at a score of 55, and pos-
sibly masking gains in reading comprehen-
sion. Regardless, she mastered the reading
comprehension skills, and generalized gains
(in grade equivalents) to the WRMT-III as well
as to AIMSWeb curriculum based measures.
Mia also made a 1.5 grade level gain in the
area of listening comprehension as measured
by the WRMT-III, indicating likely potential to
make similar gains in reading comprehension
if decoding skills were improved.

TABLE 4

Standard Scores and Grade equivalents for Mia’s
Pre/Posttest

WRMT-III Subtest
Pretest
Scores

Posttest
Scores Net Change

Word comp 55 (1.1) 55 (1.7) 0 (�0.6)
Passage comp 57 (1.9) 55 (1.8) �2 (�0.1)
Reading comp 55 (1.5) 55 (1.7) 0 (�0.2)
Total reading 55 (1.5) 55 (1.7) 0 (�0.2)
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Figure 5. Tim’s performance on parts of speech skills.
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Figure 6. Tim’s performance on across strands of skills.
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Tim mastered skills quickly; however, those
skills which required sustained attention or
those which were more cognitively complex
took longer to master than the easier ones. It
is unclear whether this difficulty was due to
attention difficulties or cognitive difficulties
or a combination of both; however, Tim
worked very quickly, did not check over his
work, and skipped around sporadically when
completing probes. Tim’s lack of attention
was possibly exacerbated by his receiving in-
struction in the afterschool program after
school hours. Regardless, Tim was able to
make substantial gains in both standardized
measures and curriculum based measures of
reading comprehension.

Results of this study support previous find-
ings that DI is an effective intervention for
students from low socioeconomic back-
grounds (Torgesen et al., 2001), students
at-risk for academic failure (Carlson & Fran-
cis, 2002; Foorman et al., 1998; Frederick et
al., 2002; Grossen, 2004; Shippen et al.,
2005), students with learning disabilities
(Swanson, 1998; Torgesen et al.), as all
three participants were from low socioeco-

nomic backgrounds, had been placed into
special education due to poor academic per-
formance and could be considered as hav-
ing learning disabilities. Furthermore, this
study supports previous findings that DI is
effective for students with cognitive deficits
(Bradford et al., 2006; Flores et al., 2004;
Gersten & Maggs, 1982) as two of the par-
ticipants scored more than two standard de-
viations below the mean on measures of in-
tellectual functioning.

Limitations and Recommendations

Although the findings from this study indi-
cate a functional relation between the DI
reading comprehension program, Corrective
Reading Comprehension: B1 and students’ ac-
quisition of reading comprehension skills,
some limitations exist. First, each student
received one-on-one instruction, which most
likely minimized off-task behaviors and at-
tention problems commonly demonstrated
by two of the students. Generalization to
small group or whole group settings cannot
be made. Since students included in this
study were labeled as having either autism
or intellectual disability, generalizations to
other disability categories is limited. Instruc-
tion was provided for students ages 10 –16,
so generalizations to other age groups can-
not be made. Furthermore, time spent on
instruction was extensive. Due to time con-
straints, time on task was maximized and
students completed a minimum of two les-
sons per day; therefore, DI instruction
which is less intense would probably not
yield as significant results shown here. An-
other limitation is that instruction was deliv-

TABLE 7

Tau-U Statistical Analysis

Student/
Strand Tau-U

Jon POS ES � 1; p � 0.00; CI95� 0.52 – 1.47
Jon AS ES � 1; p � 0.00; CI95 � 0.43 – 1.56
Mia POS ES � .95; p � 0.00; CI95 � 0.59 – 1.3
Mia AS ES � .96; p � 0.00; CI95 � 0.52 – 1.4
Tim POS ES � .92; p � 0.00; CI95 � 0.51 – 1.32
Tim AS ES � 1; p � 0.00; CI95 � 0.56 – 1.44

TABLE 5

Standard Scores and Grade Equivalents for Tim’s
Pre/Posttest

WRMT-III Subtest
Pretest
Scores

Posttest
Scores Net Change

Word comp 55 (2.1) 55 (2.5) 0 (�0.4)
Passage comp 55 (2.9) 70 (4.8) �15 (1.9)
Reading comp 55 (2.5) 61 (3.6) �6 (1.1)
Total reading 67 (4.2) 74 (5.6) �7 (1.4)

TABLE 6

Pre/Post-test Performance on AIMSWeb Maze
Subtests

Student

Pre-test Post-test

Number Correct Number Correct

Jon 52⁄3 112⁄3

Mia 82⁄3 131⁄3

Tim 242⁄3 302⁄3
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ered by a researcher who was trained in the
use of DI and had over 14 years’ experience
using DI programs. Finally, this study did
not compare DI to any other reading pro-
grams, so it is unclear if other programs
might yield similar results.

There are several recommendations for fu-
ture research. First, replications of this study
are needed in order to confirm whether sig-
nificant reading comprehension gains are
common when implemented with the same
type intensity. At some point, researchers and
practitioners will reach a point of diminishing
returns, where more intense instruction will
not result in additional gains. It would be
interesting to establish at what intensity this
would likely occur. Also, it would be worth-
while to establish whether DI has similar, pos-
itive effects on fluency and decoding for stu-
dents with autism. Future research should also
include skills which are even more cognitively
complex.

Summary

The importance of the findings presented
here cannot be understated. As federal and
state laws require increased accountability, the
identification and implementation of evi-
dence based practices is imperative. In addi-
tion, as the prevalence and incidence of au-
tism continues to rise, there is a need to
identify not only teaching methodologies, but
also curricula that are most effective for this
unique population. Although this study did
not compare the DI reading comprehension
to other programs, DI has a long documented
and established history for effectiveness and
efficacy. The results of this study indicate that
students with disabilities, specifically those
with autism, can make significant academic
gains when provided with appropriate instruc-
tion. It is disheartening that, given the exten-
sive research regarding the effectiveness of DI,
this methodology and curricula is underuti-
lized in educational settings. Regardless, the
findings of this study support the efficacy of
DI for students with autism and will eventually
help establish DI as an evidenced based prac-
tice for this population.
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Abstract: All students with disabilities are required to access instruction related to the general curriculum;
however, little is known about how this instruction actually occurs for students with significant intellectual
disability, who would be eligible to participate in the alternate assessment based on alternate achievement
standards. In this study, we examined 112 literacy activities of eight students eligible for the alternate
assessment across 48 hrs. of observation. Using a literacy observation instrument, we recorded 52 features of
literacy instruction in relationship to three areas of focus: contextual features (i.e., location, instructional
configuration, & others present), materials (i.e., media form, format, & genre), and content of instruction.
Results indicate that the participants in this study were 10 times more likely to be exposed to academic literacy
when peers without disabilities were present. In addition, instruction outside of special education settings was
more likely to include a variety of literacy forms.

The Individuals with Disabilities Improvement
Act (IDEA) of 2004 requires all students with
disabilities to be provided access to the gen-
eral curriculum, and the Every Student Suc-
ceeds Act of 2015, requires all students’ prog-
ress to be measured against rigorous standards
(ESSA, 2015). IDEA 2004 allows for 1% of
students to be tested on these standards using
alternate assessments based on alternate
achievement standards (AA-AAS). Students
identified with significant intellectual disabil-
ity (or significant cognitive disability, the lan-
guage used in current legislation) are eligible
for the AA-AAS, which is aligned to grade-level
and state standards (U.S. Department of Edu-
cation, 2009). While students who take the
AA-AAS are judged to have the most signifi-
cant intellectual disabilities in their schools,
recent research has revealed that many stu-
dents identified as eligible for the AA-AAS
have a range of disability labels (Cho & Kings-
ton, 2015). Unlike students who take the gen-

eral assessment, the academic progress of stu-
dents eligible for the AA-AAS is measured
according to standards that are reduced in
depth and breadth (Browder, Spooner, Wake-
man, Trela, & Baker, 2006). This provision
might be one reason that 93% of students
identified as eligible for the AA-AAS are de-
nied access to general education environ-
ments (Kleinert et al., 2015).

Literacy, defined as reading, writing, listen-
ing, and speaking for everyday purposes (Gee,
2001), is consistently identified as a key out-
come of schooling for students with signifi-
cant disabilities (Agran, 2011) because acqui-
sition of literacy skills is generally thought to
support independence and quality of life over-
all. Moreover, literacy attainment supports ac-
cess to other curricular areas, and is embed-
ded in academic- and non-academic activities
throughout the school day. The importance
of quality literacy experiences for students
without disabilities is widely accepted; how-
ever, emerging evidence suggests that stu-
dents with significant disabilities might not
experience high-quality literacy experiences
in school – in fact, very little is known about
the current state of literacy instruction for
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students with significant disabilities. Ruppar
(2015) examined the experiences of eight
middle and high school students with signifi-
cant disabilities in relationship to setting,
topic (i.e., content), and materials. Instruc-
tion, which was mainly conducted in self-con-
tained classes, was dominated by one-to-one
instructional arrangements, comprehension
instruction through questioning, and content
that was unrelated to the general curriculum.
Instructional materials were mostly individual
picture symbols and worksheets. This study
highlighted the circumscribed nature of liter-
acy instruction for secondary students with
significant disabilities, but focused on stu-
dents who were mainly educated in self-con-
tained classrooms. How literacy experiences
might differ for students across settings is not
known.

Jackson, Ryndak, and Wehmeyer (2008/
2009) proposed that access to the general cur-
riculum should be defined as the intersection
between general education content and gen-
eral education contexts. While a general edu-
cation context might be characterized by the
location of instruction, instructional configu-
ration, or other individuals present in that
context (i.e., peers without disabilities; Jack-
son et al., 2008/2009), the term general curric-
ulum specifically refers to the content of in-
struction. Because almost all students eligible
for the AA-AAS are excluded from general
education contexts, it would seem that these
students are routinely denied access to the
general curriculum under Jackson et al.’s
definition. Despite the apparent lack of access
to the general curriculum among students
who take the alternate assessment, their prog-
ress in the general curriculum is, nevertheless,
assessed. For example, in Wisconsin, progress
in the general curriculum includes grade-
aligned standards-based literacy skills such as:
determining word meaning using text, se-
quencing events, citing text to draw infer-
ences, summarizing informational texts, link-
ing textual evidence to events, identifying
author’s choice, and analyzing information
from multiple media sources (Wisconsin De-
partment of Public Instruction, 2014). These
skills are not limited to English language arts
curricula but reflect a broad definition of lit-
eracy that benefit students in accessing gen-
eral education curricula and in everyday life

activities such as exploring the Internet for
leisure, connecting with friends over social
media, interpreting instructions from a co-
worker or employer, and communicating and
interpreting meaning in conversations. Given
that students with significant intellectual dis-
ability benefit from repeated, systematic in-
struction across the phases of learning, it is
reasonable to surmise that these students
would receive repeated exposure to literacy
across contexts (Collins, 2012), which is essen-
tial for students to access the alternate assess-
ment as well as standards-based instruction.
Because of the disparity in access to general
education contexts among students who are
and are not eligible for the alternate assess-
ment, and because literacy is an indicator of
quality of life among individuals with disabili-
ties (Schalock, 2004), it is important to under-
stand the ways in which students’ exposure to
literacy might differ across instructional con-
texts, and how different features of contexts
might predict exposure to different types of
literacy content.

Research has established that students with
disabilities are more likely to have access to
the general curriculum content in general ed-
ucation contexts than in segregated special
education contexts (Lee, Soukup, Little, &
Wehmeyer, 2009; Lee, Wehmeyer, Soukup, &
Palmer, 2010; Soukup, Wehmeyer, Bashinski,
& Bovaird, 2007) and that students can learn
academic skills given systematic instruction
across general education (Hudson, Browder,
& Wood, 2013) and special education settings
(Spooner, Knight, Browder, & Smith, 2011).
Special education contexts have been identi-
fied as problematic in relationship to stu-
dents’ access to general education content
(Bacon, Rood, & Ferri, 2016; Causton Theo-
haris, Theoharis, Orsati, & Cosier, 2001), and
general education contexts have advantages
over special education contexts in this regard
(Lee et al., 2009; Lee et al., 2010; Soukup et
al., 2007). Nevertheless, the practice of segre-
gating students who take the AA-AAS persists,
and general curriculum content is now rou-
tinely taught in special education settings (Ba-
con et al., 2016). Bacon et al. (2016) argued
that providing access to general curriculum
content in special education classes is “trading
one aspect of inclusion . . . for another” (p. 3).
The specific instructional features that might
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support general curriculum access across con-
texts and the extent to which exposure to
general education content is associated with
specific contextual features is important to
understand in order to leverage the most per-
tinent features of instruction in support of
students’ access to the general curriculum.

The purpose of the current study was to
explore how students eligible for the AA-AAS
might experience literacy in contexts beyond
self-contained classrooms, and how specific
features of those contexts might be associated
with exposure to various forms, formats, and
literacy content. This information is impor-
tant to understand because it is necessary to
build comprehensive literacy interventions
that reflect and respond to the realities of
everyday classroom experiences for these stu-
dents. To that end, our research questions
were:

(a) What are the features of the content,
contexts, and materials used during lit-
eracy activities for high school students
eligible for the AA-AAS?

(b) What associations, if any, are observed
between exposure to literacy and fea-
tures of instructional contexts, literacy
content, and the materials used during
literacy instruction for high school stu-
dents eligible for the AA-AAS?

Theoretical Framework

To design the study and analyze the data, we
drew on theories of literacy and access to the
general curriculum. Gee (2001)’s sociocul-
tural theory of literacy casts the definition of
literacy broadly, to include any form of written
or oral language. This theory has been ad-
opted by scholars in the field of significant
disabilities because it allows for literacy to be
accessed in a variety of ways. For example,
Keefe (2008) argues that understanding liter-
acy in this way supports multiple means for
students with significant disabilities to demon-
strate their knowledge and engage with liter-
acy materials. While a general education con-
text might be characterized by the location of
instruction, instructional configuration, or
other individuals present in that context (i.e.,
peers without disabilities; Jackson et al., 2008),
the term general curriculum specifically refers to

the content of instruction. Therefore, we de-
signed the current study in order to explore
the associations between content and context
as students were exposed to various literacy
activities.

Method

Building on the findings of Ruppar (2015), we
developed and pilot-tested a multidimen-
sional literacy observation tool to examine
and describe the features of a variety of in-
structional contexts, literacy content, and the
forms and formats of literacy materials. We
also sought to understand factors associated
with literacy exposure. We utilized the tool in
three different school districts with eight high
school students eligible for the AA-AAS. Stu-
dents were observed on three different occa-
sions for two hours each session for a total of
48 hours.

Participants

Recruitment. We contacted six special edu-
cation directors from one midwestern state
and invited them to participate. Directors
from three districts responded affirmatively.
After meeting with district staff and explain-
ing the study, district staff sent recruitment
materials via U.S. mail to parents or guardians
of students who participated in the AA-AAS.
Thirteen parents consented to have their chil-
dren participate in the study; however, due to
scheduling constraints and available resources
for data collection, nine students were initially
enrolled. We solicited student assent. Eight
students assented and enrolled in the study;
one student did not assent (i.e., told the ob-
server “don’t follow me”).

School demographics. Participants attended
three different public high schools in three
different midwestern districts: Smallton High
School (1 student), Village High School (5
students), and City High School (2 students).
At both Village and City High Schools, stu-
dents also were pulled out of general educa-
tion classes for therapy, “sensory breaks”, and
behavioral needs. In contrast, students at
Smallton High School received their related
services within general education classes. All
three high schools had community-based tran-
sition programs for students ages 18–22, in
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which some participants participated. Follow-
ing is a description of each high school.

Smallton High School. Smallton High School
is located in a large suburban area of approx-
imately 12,000 residents. Approximately 1100
students attended Smallton High School, of
which more than 95% were white or non-
Hispanic. Smallton High School is part of a
district which adopted a philosophy of full
inclusion approximately 15 years prior to the
study. Thus, students with disabilities were
supported to attend grade-appropriate classes
and receive individualized supports to access
the curriculum, school, and community.

Village High School. Village High School
was located in a large suburban area with ap-
proximately 17,500 residents. Approximately
1900 students attended Village High School,
of which more than 95% were white or non-
Hispanic. A special education teacher was as-
signed to each content area and supported
students with disabilities to access those con-
tent areas within general education classes. In
addition, segregated special education classes
were offered for math and life skills.

City High School. City High School was lo-
cated in a midsize urban area of about 240,000
residents. Approximately 2400 students at-
tended City High School, of which 53% were
white, 17% were Hispanic, 12% were African-
American, 11% were Asian, and 7% were mul-
tiracial. Like Village High School, special
education teachers at City High School sup-
ported students within general education
classes, and segregated classes were available
for math, literacy, and life skills.

Participant demographics. The eight partici-
pants, each eligible for the AA-AAS, were at
similar stages in their high school trajectory
(i.e., transition age). The participants’ teach-
ers completed a Learner Characteristics In-
ventory (LCI; Kearns, Kleinert, Kleinert, &
Towles-Reeves, 2006) for each participant.
Towles-Reeves, Kearns, Kleinert, and Kleinert
(2009) validated the LCI and reported inter-
rater agreement per variable of 95%. The LCI
includes information about a student’s disabil-
ity labels, educational placements, communi-
cation, and teachers’ judgments about a stu-
dent’s current abilities in reading, math, and
engagement. The LCI also includes informa-
tion about students’ physical abilities, vision,
and hearing. All students in the current study

had hearing, vision, and physical abilities
within normal limits. See Table 1 for details
about each participant.

Procedure

Instrument development. Together, the first,
third, and fourth authors viewed videos of
middle and high school students with signifi-
cant intellectual disability participating in
a variety of literacy activities (see Ruppar,
Gaffney, & Dymond, 2015, for a description of
the activities). We did not judge the quality of
the literacy instruction in the videos because
we were interested in describing contextual
features, content areas, and materials that
would be features of any literacy activities in
which students would be involved. Based on
these videos, we populated each component
of the framework with categories. As we
watched successive videos, the categories were
refined, combined, or split depending on the
different contexts, content, and materials in
the literacy activities we observed. The final
observation instrument included a space to
record the beginning and ending time of the
activity, 52 categorical items to capture infor-
mation about the setting, materials used in the
literacy activity, an open-ended item to cap-
ture the content of the literacy instruction,
and a space for observer notes and comments.
The instrument was further pilot-tested and
refined using additional videos.

Instrument design and coding. The instru-
ment was arranged in columns corresponding
to features of the context, content, and mate-
rials. The category context included variables
related to the setting (e.g., general education
class, other general education context, self-
contained classroom, community), as well as
the instructor(s) (e.g., special or general edu-
cator, paraprofessional), instructional config-
uration (e.g., small group, 1:1), and other
individuals present (e.g., peers, community
members). The category content included a
space to record the instructional content of
the group (e.g., math, reading, life skills) and
target student (if different). The category ma-
terials included items related to the media
(e.g., verbal, pictures/symbols, objects, pho-
tos, videos), the material form (e.g., flash-
cards, books, lists, worksheets, sentence
strips), the genre (i.e., informational, pro-
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cedural, narrative, dramatic, persuasive),
and we noted if the students’ materials were
the same, different, or modified versions of
the materials that peers (if present) were
using. We developed a coding manual,
which included operational definitions of
the 52 categorical codes (see Table 2).

The first, third, and fourth authors partici-
pated in training to reliably code literacy ac-
tivities by watching videos of students with
disabilities participating in a variety of liter-
acy activities. The researchers simultane-
ously watched and coded literacy videos un-
til 100% agreement was reached.

Settings. Observations were conducted in
all settings in which the participant was pres-
ent during the two-hour observation periods,
with exceptions to protect participants’ pri-
vacy (e.g., observations were not conducted
when participants were engaged in private ac-
tivities such as using the toilet). We observed
in all school settings because literacy occured
in classroom and non-classroom activities
throughout the day, and instruction for stu-
dents with significant disabilities should occur
within the natural contexts of skill use. The

settings in which observations occurred were:
general education classrooms, where students
without disabilities typically access instruction;
special education classrooms, which are pri-
marily for students with disabilities; other gen-
eral education contexts accessed by students
with and without disabilities (e.g., hallways,
lunchroom); other special education contexts
accessed only by students with disabilities
(e.g., sensory room); secluded/confined in-
structional spaces, which was any space where
a participant was working in isolation from
other students (e.g., therapy office); and the
community (e.g., community center, job site).
The specific setting was recorded and, later,
coded for analysis into the four overarching
categories: general education classroom, gen-
eral education contexts, special education,
and community. The frequency of settings ob-
served, total length of time for each setting,
and percentage of overall observation time is
provided in Table 1.

Observations. We observed each partici-
pant continuously for 2-hour periods across
three separate school days between December
2013 and June 2014.

TABLE 1

Student Characteristics

Participant School Grade Age Gender

IDEA
Disability

Label1

% of Day
in General
Education
Settings

Expressive
Communication AAC

Receptive
Language2 Engagement3 Reading4 Math5

1 Smallton 12� 18 M ID, SLI 40%–80% Symbolic Yes 2 2 2 2
2 Village 12 18 M ID 40%–80% Symbolic No 1 1 2 1
3 Village 11 17 F ID 80% Symbolic No 1 1 1 1
4 Village 12 18 M ED 40%–80% Symbolic No 1 1 2 1
5 Village 11 16 F ID �80% Symbolic No 1 1 2 1

6 Village 12� 19 F AUT �20%
Intentional, not

symbolic Yes 2 2 3 2
7 City 10 16 M AUT 40%–80% Symbolic No 1 2 2 2
8 City 11 16 M AUT 40%–80% Symbolic No 2 1 3 2

1 ID � Intellectual Disability; SLI � Speech Language Impairment; ED � Emotional Disorder; AUT �
Autism.

2 Receptive language: 1 � Independently follows 1-2 step directions presented through words (e.g. words
may be spoken, signed, printed, or any combination) and does NOT need additional cues; 2 � Requires
additional cues (e.g. gestures, pictures, objects, or demonstrations/models) to follow 1-2 step directions.

3 Engagement: 1 � Initiates and sustains social interactions; 2 � Responds with social interaction, but does
not initiate or sustain social interactions.

4 Math: 1 � Applies computational procedures to solve real-life or routine word problems from a variety of
contexts; 2 � Does computational procedures with or without a calculator.

5 Reading: 1 � Fluent with critical understanding; 2 � Fluent with literal understanding; 3 � Reads basic
sight words/simple sentences.

196 / Education and Training in Autism and Developmental Disabilities-June 2018



T
A

B
L

E
2

C
od

es
an

d
D

efi
ni

ti
on

s

C
od

e
D

efi
ni

tio
n

C
on

te
xt

Se
tt

in
g

&
Su

b-
en

vi
ro

n
m

en
ts

G
en

er
al

ed
uc

at
io

n
ac

ad
em

ic
cl

as
s

A
n

ac
ad

em
ic

or
n

on
-a

ca
de

m
ic

cl
as

s
w

it
h

a
n

at
ur

al
pr

op
or

ti
on

of
st

ud
en

ts
w

it
h

an
d

w
it

h
ou

t
di

sa
bi

lit
ie

s.
O

th
er

ge
n

er
al

ed
uc

at
io

n
co

n
te

xt
A

n
y

ar
ea

of
a

sc
h

oo
l

w
h

ic
h

is
n

ot
a

cl
as

sr
oo

m
an

d
ac

ce
ss

ed
by

st
ud

en
ts

w
it

h
an

d
w

it
h

ou
t

di
sa

bi
lit

ie
s

(w
h

et
h

er
or

n
ot

ot
h

er
st

ud
en

ts
ar

e
pr

es
en

t)
E

x:
h

al
lw

ay
,

ca
fe

te
ri

a,
pl

ay
gr

ou
n

d
Se

cl
ud

ed
/c

on
fi

n
ed

in
st

ru
ct

io
n

al
sp

ac
e

A
n

ar
ea

in
a

sc
h

oo
l

w
h

er
e

ot
h

er
st

ud
en

ts
ar

e
n

ot
pr

es
en

t.
E

x:
th

er
ap

y
of

fi
ce

Se
lf

-c
on

ta
in

ed
cl

as
sr

oo
m

/g
en

er
al

ed
uc

at
io

n
sc

h
oo

l
A

cl
as

sr
oo

m
in

a
ge

n
er

al
ed

uc
at

io
n

sc
h

oo
l

in
w

h
ic

h
on

ly
st

ud
en

ts
w

it
h

di
sa

bi
lit

ie
s

ar
e

pr
es

en
t,

ty
pi

ca
lly

fo
r

m
os

t
of

a
sc

h
oo

l
da

y
O

th
er

se
lf

-c
on

ta
in

ed
co

n
te

xt
A

n
ar

ea
of

th
e

sc
h

oo
l

w
h

ic
h

is
n

ot
a

cl
as

sr
oo

m
an

d
on

ly
ac

ce
ss

ed
by

st
ud

en
ts

w
it

h
di

sa
bi

lit
ie

s.
E

x:
ba

th
ro

om
in

sp
ec

ia
l

ed
uc

at
io

n
w

in
g

or
at

ta
ch

ed
to

sp
ec

ia
l

ed
uc

at
io

n
cl

as
sr

oo
m

C
om

m
un

it
y

A
n

y
lo

ca
ti

on
ou

ts
id

e
th

e
sc

h
oo

l,
bu

t
n

ot
a

st
ud

en
t’

s
h

om
e

In
st

ru
ct

or
A

du
lt

-le
d

A
n

ad
ul

t
(e

.g
.,

te
ac

h
er

,
pa

ra
pr

of
es

si
on

al
,

th
er

ap
is

t)
pr

ov
id

es
th

e
m

aj
or

it
y

of
in

st
ru

ct
io

n
Pe

er
-le

d
A

pe
er

(i
.e

.,
an

ot
h

er
st

ud
en

t
in

th
e

sa
m

e
3-

gr
ad

e
ba

n
d)

pr
ov

id
es

th
e

m
aj

or
it

y
of

in
st

ru
ct

io
n

In
de

pe
n

de
n

t
T

h
e

st
ud

en
t

is
se

lf
-d

ir
ec

te
d

an
d

n
ot

re
ce

iv
in

g
an

y
di

re
ct

in
st

ru
ct

io
n

C
on

fi
gu

ra
ti

on
1:

1
si

n
gl

e
st

ud
en

t
de

liv
er

y
O

n
e

in
st

ru
ct

or
an

d
on

e
st

ud
en

t
ar

e
en

ga
ge

d
in

th
e

ac
ti

vi
ty

1:
1

gr
ou

p
de

liv
er

y
A

n
in

st
ru

ct
or

is
pr

ov
id

in
g

on
e-

on
-o

n
e

in
st

ru
ct

io
n

w
it

h
in

a
la

rg
er

gr
ou

p
ac

ti
vi

ty
Sm

al
l

gr
ou

p
in

st
ru

ct
io

n
A

su
bs

et
of

a
cl

as
s

is
en

ga
ge

d
in

th
e

sa
m

e
ac

ti
vi

ty
W

h
ol

e
gr

ou
p

in
st

ru
ct

io
n

T
h

e
en

ti
re

cl
as

s
is

en
ga

ge
d

in
th

e
sa

m
e

ac
ti

vi
ty

O
th

er
in

di
vi

du
al

s
pr

es
en

t
Pe

er
s

w
it

h
di

sa
bi

lit
ie

s
O

th
er

st
ud

en
ts

w
it

h
di

sa
bi

lit
ie

s
Pe

er
s

w
it

h
ou

t
di

sa
bi

lit
ie

s
O

th
er

st
ud

en
ts

w
it

h
ou

t
di

sa
bi

lit
ie

s
C

om
m

un
it

y
m

em
be

rs
N

on
-s

tu
de

n
ts

ou
ts

id
e

th
e

sc
h

oo
l

C
on

te
n

t
O

pe
n

-e
n

de
d

(d
at

a
w

er
e

re
-

co
de

d
in

to
ca

te
go

ri
es

)
L

an
gu

ag
e

ar
ts

In
vo

lv
in

g
lit

er
at

ur
e

an
d/

or
co

m
pr

eh
en

si
on

M
at

h
In

vo
lv

in
g

co
m

pu
ta

ti
on

or
m

ea
su

re
m

en
t

So
ci

al
st

ud
ie

s/
h

is
to

ry
/c

ul
tu

re
In

vo
lv

in
g

h
is

to
ry

,
ci

vi
cs

,
ge

og
ra

ph
y,

so
ci

ol
og

y,
po

lit
ic

s,
an

d/
or

ec
on

om
ic

s
an

d
re

la
te

d
fi

el
ds

Sc
ie

n
ce

C
h

em
is

tr
y,

Ph
ys

ic
s,

B
io

lo
gy

,
E

ar
th

Sc
ie

n
ce

T
ec

h
n

ol
og

y
In

vo
lv

in
g

a
co

m
pu

te
r

or
th

e
us

e
of

a
co

m
pu

te
r

Se
lf

-m
an

ag
em

en
t

E
xe

cu
ti

n
g

ta
sk

s
n

ee
de

d
to

m
an

ag
e

se
lf

th
ro

ug
h

ou
t

th
e

da
y

(e
.g

.,
us

in
g

lo
ck

on
a

lo
ck

er
,

ch
ec

ki
n

g
as

si
gn

m
en

t
n

ot
eb

oo
k)

Exposure to Literacy / 197



T
A

B
L

E
2—

(C
on

tin
ue

d)

C
od

e
D

efi
ni

tio
n

So
ci

al
In

te
ra

ct
iv

e
ex

ch
an

ge
s

fo
r

n
on

-a
ca

de
m

ic
pu

rp
os

es
w

it
h

pe
er

s
V

oc
at

io
n

al
In

vo
lv

in
g

ta
sk

s
m

ea
n

t
to

pr
ep

ar
e

fo
r

fu
tu

re
w

or
k

L
if

e
sk

ill
s

In
vo

lv
in

g
ta

sk
s

m
ea

n
t

to
pr

ep
ar

e
fo

r
n

av
ig

at
in

g
th

e
co

m
m

un
it

y,
h

om
e

liv
in

g,
or

re
cr

ea
ti

on
M

at
er

ia
ls

M
ed

ia
T

ex
t

W
ri

tt
en

w
or

ds
Pi

ct
ur

es
/s

ym
bo

ls
L

in
e

dr
aw

in
gs

or
ot

h
er

sy
m

bo
ls

,
n

ot
ph

ot
os

or
te

xt
O

bj
ec

ts
A

n
ob

je
ct

us
ed

fo
r

a
co

m
m

un
ic

at
iv

e
pu

rp
os

e
Ph

ot
os

Im
ag

e;
n

ot
a

dr
aw

in
g

V
id

eo
A

n
im

at
io

n
or

liv
e

ac
ti

on
A

ud
io

A
sp

ok
en

-w
or

d
re

co
rd

in
g

or
an

n
ou

n
ce

m
en

t;
sp

ea
ke

r
is

n
ot

pr
es

en
t

V
er

ba
l

In
-v

iv
o

sp
ee

ch
co

m
m

un
ic

at
io

n
Si

gn
la

n
gu

ag
e

M
an

ua
l

si
gn

s
(e

.g
.,

A
SL

,
ap

pr
ox

im
at

io
n

s)
G

en
re

N
ar

ra
ti

ve
C

on
n

ec
te

d
la

n
gu

ag
e

w
it

h
a

pu
rp

os
e

to
de

sc
ri

be
,

te
ll

a
st

or
y

Pr
oc

ed
ur

al
C

on
n

ec
te

d
la

n
gu

ag
e

w
it

h
a

pu
rp

os
e

is
to

ex
pl

ai
n

;
a

“h
ow

to
”

In
fo

rm
at

io
n

al
C

on
n

ec
te

d
la

n
gu

ag
e

w
it

h
a

pu
rp

os
e

is
to

in
fo

rm
;

n
o

em
ot

io
n

D
ra

m
at

ic
C

on
n

ec
te

d
la

n
gu

ag
e

w
it

h
a

pu
rp

os
e

is
fo

r
pe

rf
or

m
an

ce
of

a
st

or
y

fo
r

an
au

di
en

ce
Pe

rs
ua

si
ve

C
on

n
ec

te
d

la
n

gu
ag

e
w

it
h

a
pu

rp
os

e
is

to
ch

an
ge

pe
op

le
’s

m
in

ds
an

d/
or

be
h

av
io

r
St

ud
en

t
m

at
er

ia
l

fo
rm

Fl
as

h
ca

rd
s

Is
ol

at
ed

w
or

ds
,

le
tt

er
s,

or
pi

ct
ur

es
E

-b
oo

k
B

oo
k

th
at

m
us

t
be

re
ad

us
in

g
a

co
m

pu
te

r
or

m
ob

ile
de

vi
ce

B
oo

k
ad

ap
te

d
fo

r
co

n
te

n
t

T
ex

t
h

as
be

en
m

od
ifi

ed
to

be
co

gn
it

iv
el

y
ac

ce
ss

ib
le

B
oo

k
ad

ap
te

d
fo

r
ac

ce
ss

St
ru

ct
ur

e
of

th
e

bo
ok

h
as

be
en

m
od

ifi
ed

to
be

ph
ys

ic
al

ly
ac

ce
ss

ib
le

L
is

ts
A

se
t

of
w

or
ds

or
pi

ct
ur

es
pr

es
en

te
d

in
a

se
ri

at
ed

fa
sh

io
n

;
n

ot
co

n
n

ec
te

d
te

xt
Se

n
te

n
ce

st
ri

ps
A

n
is

ol
at

ed
se

n
te

n
ce

w
it

h
ou

t
co

n
n

ec
ti

on
to

a
la

rg
er

te
xt

W
or

ks
h

ee
ts

A
n

it
em

us
ed

fo
r

a
st

ud
en

t
to

le
ar

n
or

pr
ac

ti
ce

a
sk

ill
.

T
ex

t
bo

ok
s

T
ex

t
th

at
co

n
ta

in
s

bo
th

w
or

ds
an

d
pi

ct
ur

es
Pi

ct
ur

e
bo

ok
/s

to
ry

bo
ok

A
bo

ok
th

at
co

n
ta

in
s

in
fo

rm
at

io
n

,
w

h
ic

h
m

ay
in

cl
ud

e
te

xt
an

d
pi

ct
ur

es
,

re
la

te
d

to
ac

ad
em

ic
co

n
te

n
t

Sp
ee

ch
ge

n
er

at
in

g
de

vi
ce

A
n

el
ec

tr
on

ic
de

vi
ce

th
at

re
pl

ac
es

sp
ee

ch
fo

r
ex

pr
es

si
ve

co
m

m
un

ic
at

io
n

In
te

ra
ct

iv
e

di
gi

ta
l

bo
ok

A
bo

ok
ac

ce
ss

ed
vi

a
te

ch
n

ol
og

y
th

at
re

qu
ir

es
th

e
re

ad
er

to
in

te
ra

ct
w

it
h

it
C

om
pu

te
r

L
ap

to
p,

de
sk

to
p,

or
im

ag
e

of
la

pt
op

or
de

sk
to

p
co

m
pu

te
r

pr
oj

ec
te

d
on

a
sc

re
en

M
an

ua
l

co
m

m
un

ic
at

io
n

bo
ar

d
Pi

ct
ur

es
,

w
or

ds
,

or
sy

m
bo

ls
ar

ra
n

ge
d

fo
r

ex
pr

es
si

ve
co

m
m

un
ic

at
io

n
pu

rp
os

es
Si

gn
s/

en
vi

ro
n

m
en

ta
l

pr
in

t
T

ex
t

th
at

ap
pe

ar
s

in
ev

er
yd

ay
co

n
te

xt
s

198 / Education and Training in Autism and Developmental Disabilities-June 2018



Observation settings. Observation periods
were chosen to reflect variation across times of
day and days of the week, in order to maxi-
mize the variety of contexts and activities in
which we might observe students. For each
student, we observed on a different day of the
week for each observation (or, in the case of
schools with rotating schedules such as “A”
and “B” days, we chose different “letter” days)
and at a different time of day. We chose to
observe continuously over a 2-hour period in
order to capture all the activities in which
students engaged during that period of time
(e.g., in academic and non-academic classes,
in the hallway, in the cafeteria); our obser-
vations were of any literacy activities and
were not limited to literacy instruction. For
example, a student using an iPad during
non-instructional leisure time was consid-
ered an activity. Within observations, partic-
ipants engaged in 0 –17 literacy activities.

Observation procedures. We used frequency
measures to record the context, content, and
materials used each literacy activity. At the
start of each 2-hour observation period, the
researcher located the student in the school
using the student’s schedule, and sat or stood
within 5–10 feet of the student to observe
engagement in literacy activities. This ensured
the researcher was as unobtrusive as possible
but also able to view the activity and hear the
conversation.

Literacy activities. In congruence with
Gee’s definition of literacy (2001), we defined
literacy as any form of written or spoken lan-
guage. We limited our observations to in-
stances of language-based activities that in-
volved text (i.e., written language, pictures,
symbols, photos, objects used for communica-
tion, and videos). Auditory information such
as spoken language, audiobooks, morning an-
nouncements, and sign language were re-
corded as a literacy form when observed in
conjunction with a text. For example, a
teacher describing the instructions for com-
pleting a worksheet while the student was us-
ing the worksheet was coded as both verbal
and text. A teacher describing an activity while
the student sat without materials, and without
any other corresponding text such as writing
on the whiteboard, was not recorded as a lit-
eracy event because no text was involved.

To define the parameters for observation of

a literacy activity, we defined each activity as
either adult led or student led. An adult-led
activity began when the teacher gave a task
direction and ended when the adult gave a
direction to end the activity or moved to a
different activity. A student-led activity began
when the student initiated the activity and
ended when the student concluded the activ-
ity (e.g., put materials away) or moved to a
different activity. These definitions of adult-
led and student-led activities were provided at
the top of the observation instrument. When a
literacy activity began, the observer noted the
time and marked the observation instrument
in each of the categories. When a literacy
activity ended, the observer marked the end-
ing time so that the duration of the activity
could be calculated.

Reliability. Reliability observations occurred
on 20% of observations. We calculated
95.1% point-by-point inter-observer agree-
ment (range: 89.6% � 98.2%). In total, we
conducted 48 hrs of observation (i.e., 2 hrs
per participant � 3 observations each � 8
participants), of which 33.78 hrs were coded
as literacy activities.

Analysis

Our analysis plan included cleaning and re-
coding data, collapsing categories, calculating
frequencies, and examining measures of asso-
ciation of literacy exposure with context, con-
tent, and materials for eight participants.
While our sample was small, we utilized a re-
peated measures design where data were
nested within participants (i.e., panel-data
models; see measures of association section
below) to examine differences in experiences
nested within subjects, which allows for hy-
pothesis testing and interpretation.

Instructor. First, we calculated frequencies
for each categorical variable by summing the
number of instances of each category. Several
categories were collapsed to assist in data anal-
yses and interpretation. Specifically, the cate-
gories of special education teacher, parapro-
fessional, and therapist were collapsed into
the category special education instructor because
these professionals received specialized train-
ing or support to teach students with disabili-
ties. Special education instructor then was com-
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pared with the original category of general
education teacher.

Setting. In relationship to setting, we be-
gan the analyses using the categories of: (a)
self-contained classroom; (b) other special ed-
ucation setting, and; (c) secluded/confined
instructional space collapsed into the category
special education setting. We also collapsed the
settings of (a) general education classrooms;
(b) other general education settings; and (c)
the community into the category non-special
education settings. After our analyses revealed
many instances where participants were in
non-special education settings when peers
without disabilities were not present, we fur-
ther refined the setting variable. A non-special
education setting was any setting that a peer
without a disability would normally access
(e.g., general education classrooms, hallways,
community). Special education settings were de-
fined as settings that peers without disabilities
would not normally access (e.g., special edu-
cation classrooms, therapy offices).

Content. Finally, in relationship to content,
we collapsed language arts, math, social stud-
ies/history/culture, and science into the
category academic content; we collapsed voca-
tional, life skills, social, technology, and self-
management (which included activities such
as checking schedules and assignment note-
books, receiving instructions, and self-moni-
toring fitness activities) into the category adap-
tive content.

Literacy activities. We calculated frequen-
cies and percentages of literacy activities in
which features of the context, content, and
materials were observed. We recorded three
context features: setting, others present, and
instructional configuration. For content, we
analyzed the (a) overall content area (aca-
demic or adaptive), (b) genre of the text
(i.e., narrative, procedural, informational,
dramatic), and (c) duration. The instrument
included an open-ended category to capture
the type of content addressed during each
activity, which we re-coded and, through con-
sensus, reached agreement. Materials were
any item used by the participant or teacher for
the purpose of literacy.

Measures of association. We examined the
association between factors related to the lit-
eracy context and participants’ access to liter-
acy content. Our independent variables were:

(a) the setting of instruction (i.e., special ed-
ucation vs. non-special education); and (b)
the presence or absence of peers without dis-
abilities. We chose settings for instruction and
presence of peers without disabilities as the
independent variables because these two fac-
tors are likely to predict general education
access and access to literacy (Carter et al.,
2008; Wehmeyer, Lattin, Lapp-Rincker, &
Agran, 2003).

We then analyzed patterns of association
using repeated measures panel-data logistic
model methods (xtlogit command, STATA
13). Panel-data models, which assume that the
observations within an individual are not in-
dependent, allow for the examination of struc-
tural data where data sets are small but each
participant has several observations or the
data is nested (Statacorp, 2014). In contrast
to traditional logistical regression, which as-
sumes each observation is independent, pan-
el-data logistic regression recognizes that the
repeated measures are likely correlated; there-
fore, the variance for each individual is mea-
sured in the aggregate (Woodridge, 2002).
Data were entered initially in wide form; each
entry was an observation for each participant.
Data then were transformed to long form
where each observation was an individual and
time (i, t) using the reshape long command.
We then set the panel ID variable to ID (xtset
command) and finally ran the xtlogit com-
mand based on the research questions.

We conducted chi-square tests of associa-
tion and pairwise correlation tests for categor-
ical and continuous variables, respectively.
Given the association between the presence of
peers without disabilities or the setting with
other factors related to literacy instruction, we
tested the extent to which the presence of
peers without disabilities and the type of set-
ting impacted access to literacy content and
materials. We ran panel-data logit models
(i.e., command xtlogit in STATA� with each
participant as the panel ID variable), using
stepwise selection methods to determine fit, to
test the probability of students experiencing
various conditions given, (a) their presence in
a non-special education (i.e., general educa-
tion classes, other general education settings,
or the community) or special education set-
tings, and (b) the presence or absence of
peers without disabilities.

200 / Education and Training in Autism and Developmental Disabilities-June 2018



Results

Features of Literacy Exposure

In order to answer research question one, we
examined literacy exposure across partici-
pants given various contexts, content, and ma-
terials. A total of 112 literacy activities were
observed. The features of instructional con-
texts, content, and materials frequencies, per-
centages, means, and standard deviations are
provided in Table 3.

Context. Features of the literacy context in-
cluded setting (general education or special
education), others present (peers without dis-
abilities present or not), configuration (one-
to-one, small group, whole group), and in-
structor (general education or specialized
instructor). Over 65% of the literacy activities
observed were in general education settings.
Peers without disabilities were present in 49%
of activities while 40% of activities were with
peers with disabilities only. Half of literacy

TABLE 3

Frequencies and Percentages of the Literacy Activity Features

Category
Features of

Literacy Activity n % Mean
SE

Overall
SE

Between
SE

Within

Time - - 18.09 4.62 3.89 14.35
Context

Setting 2.84 0.48 0.40 0.78
General education 73 65.18
Special education 39 34.82

Others present 1.56 0.50 0.31 0.41
Peers with disabilities 43 38.39
Peers without disabilities 55 49.11

Configuration 2.5 1.06 0.28 0.42
Whole group 32 28.57
Small group 8 7.14
One-to-one 56 50.00
Independent 16 14.29

Activity leader 2.84 0.87 0.40 0.78
General education/peer instructor 25 22.32
Specialized instructor 52 46.43
Independent 25 22.32
Unknown 8 8.04
Missing 1 0.89

Content
Type 1.43 0.50 0.28 0.42

Academic 48 42.86
Adaptive 64 57.14

Materials
Media 1.71 0.48 0.18 0.45

Multiple form 79 70.54
Single Form 30 26.79
None 1 0.89
Missing 2 1.79

Materials 2.63 1.32 0.71 1.12
Same as peers 50 44.64
Modified 4 3.57
Different from peers 24 21.43
Not applicablea 34 30.36

Note. aNo peers were present, or activity was individualized for all students present.
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activities involved one-to-one instruction, while
only 7% involved small group and 29% whole
group instruction. Students were taught by gen-
eral education instructors or peers (i.e., peer-
mediated instruction) in 22% of activities, but
the majority of literacy activities (42%) were led
by a disability-trained specialist (e.g., special ed-
ucation teacher, speech language pathologist,
paraprofessional).

Content. Literacy activity content included
analyzing whether the content was academic
or adaptive. Fifty-seven percent of literacy ac-
tivities observed involved adaptive content. Ac-
ademic content was taught in 43% of observed
literacy activities.

Materials. Literacy activity materials in-
cluded analyzing the number of media forms
(i.e., none, single form, and multiple form)
that were used and whether the materials used
were different, modified, or the same as peers’
materials when peers were present. A substan-
tial majority of literacy activities (72%) used
multiple forms of media. Single forms were
used in 27% of activities, and in only one
activity was no media form used. A majority of
literacy activities involved using the same ma-
terials as peers (45%) followed by no materials
used (30%) and different materials used
(22%). Modified materials were observed in
4% of activities.

Factors Associated with Literacy Exposure

In order to understand what factors predict
literacy exposure and the presence of differ-
ent features of literacy activities, we examined
the association between literacy activity expo-
sure and factors related to context, content,
and materials.

Table 3 summarizes the panel data means,
standard deviations, range, and number and
average observations for each variable exam-
ined. Table 3 data also represent the overall
variation, between participant variation, and
within participant variation. The number of
literacy activity observations for each person
averaged approximately 8 per session with
most of the variation occurring within the
individual. This supports our hypothesis that
much of the variation in literacy activity expo-
sure has to do with factors associated with the
activity (seen in the within variation data)

rather than with the person, which would have
been indicated with higher between variation.
The duration of literacy activities averaged
18.1 minutes with most of the variation occur-
ring within individuals rather than between
individuals. This, too, supports the hypothesis
that variation in literacy activity is due to fac-
tors associated with the literacy activity rather
than with the individual. Instructor type, pres-
ence of peers, content type, configuration,
multiple media forms, and materials all had
greater within variation. This provides evi-
dence to support our hypothesis that factors
associated with the literacy activity likely deter-
mined opportunities rather than factors asso-
ciated with the individual. Little difference in
between and within variation was detected for
inclusive environments indicating that neither
factors associated with the individual (i.e., be-
tween) or literacy activities (i.e., within) im-
pacted experiencing literacy activities within a
particular environment.

Context. We tested the relation between in-
structional context factors during observed lit-
eracy activities.

Setting and instructor. A chi-square test of
independence was performed to test the asso-
ciation between context and instructor type.
The test revealed a significant association be-
tween setting and instructor type, X2 (3, N �
112) � 19.88, p � 0.0.1. General education
instructors were more likely than special edu-
cation teachers to provide literacy instruction
in general education environments.

Setting and peers. We did not test the rela-
tionship between setting and presence of
peers, because peers without disabilities were
never present in special education settings. In
addition, participants were only observed be-
ing taught by a general education teacher
when peers without disabilities were present.
Therefore, the predictive nature of any model
testing the relation between presence of peers
without disabilities in a particular setting is
untenable. However, in our examination of
the presence of peers with disabilities in non-
special education settings (e.g., general edu-
cation classrooms, hallways, community) we
found significant results, X2(1, N � 98) �
63.64, p � 0.01. In non-special education set-
tings, exposure to literacy was associated with
the presence of peers without disabilities
rather than the presence of peers with disabil-
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ities. That is, when students with disabilities
were in a non-special education setting (e.g.,
cafeteria) but no students without disabilities
were present (e.g., during a pre-vocational ac-
tivity applying labels to lunch sacks) they were
significantly less likely to be exposed to liter-
acy.

Setting and configuration. A test of the rela-
tion between non-special education environ-
ments and instructional configurations re-
vealed no significant relation. A chi-square
test was performed to test the association be-
tween configuration and instruction.

Configuration and instructor type. A chi-
square test was performed to test the associa-
tion between configuration and instructor.
The association between the variables was sig-
nificant, X2(6, N � 91) � 19.08, p � 0.01.
Participants were more likely to receive whole
group instruction from a general education
teacher and more likely to receive one-to-one
instruction by a special education teacher.

Configuration and peers. We tested the rela-
tionship between type of literacy instruction
configuration and the presence of peers with-
out disabilities. A chi-square test of association
revealed no significant association. It is impor-
tant to note that the participants rarely re-
ceived small group instruction (n � 8) and
mostly engaged in literacy activities indepen-
dently (n � 56) or through whole group (n �
32) instruction.

Content. We tested the relation between
content and context factors during observed
literacy activities.

Content and presence of peers. We examined
the associations between content of literacy
activities and context and peers. Chi-square
tests of association between the content and
the presence of peers were significant, X2(1,
N � 98) � 11.56, p � 0.01. Participants were
more likely to receive academic content when
peers without disabilities were present than
when peers with disabilities were present.
They were also more likely to receive literacy
activities that were of adaptive content in na-
ture when only peers with disabilities were
present.

Content and instructor. We ran a chi-square
test of association to examine the relation be-
tween content and the type of instructor. Re-
sults were significant, X2(3, N � 106) � 13.99,
p � 0.01. Participants were more likely to

receive academic content during their literacy
activity with general education instructors or
peers and more likely to receive adaptive con-
tent when with disability-trained instructors.
Both tests of the relationship between content
and inclusive environments and content and
configuration were not significant.

Materials. We examined the relation be-
tween content and media, and content and
materials. These tests were not significant.
This indicates no significant relation between
academic or adaptive content and the amount
of media being used or the differences be-
tween the students’ and their peers’ materials.
However, the number of forms of media are
significantly associated with the type of envi-
ronment the literacy exposure activity occurs,
X2(2, N � 110) � 8.01, p � 0.05. Participants
were more likely to be exposed to multiple
forms of media in inclusive environments and
single forms of media in special education
only environments.

Predicting Literacy Exposure

Given the significant associations between lit-
eracy exposure and context, content, and ma-
terials, we tested the probability of exposure
to multiple forms of materials and engaging in
academic content when literacy activities oc-
curred (see Table 4). First, we tested the prob-
ability of exposure to multiple forms if the
participant was in a non-special education set-
ting. In non-special education settings, the
participants were 2.78 times more likely to be
exposed to multiple forms than if they were in
special education settings (OR � 2.78, p �
0.05). Next, we tested the probability of expo-
sure to academic content during literacy activ-
ities when peers were present. We found that
when peers without disabilities were present,
participants were 10 times more likely to be
exposed to literacy activities of an academic
nature (OR � 10.10, p � 0.01).

Discussion

We documented and examined exposure to
literacy activities for eight students eligible
for the AA-AAS and examined their re-
peated experiences relative to instructional
settings and presence of peers without dis-
abilities. Observations included approxi-
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mately equal amounts of time in general
and special education settings, and less time
in community settings. Students with disabil-
ities were most likely to be educated along-
side peers with disabilities, and were rarely
alongside community members, even when
instruction occurred in community settings.
A one-to-one instructional configuration was
most common, and small group instruction
occurred the least frequently. Special edu-
cation teachers and paraprofessionals di-
rected literacy activities with participants
more often than general educators. Co-
teaching instructional configurations oc-
curred less frequently. The presence of
peers without disabilities greatly increased
the odds of exposure to academic literacy
content, was associated with less exposure to
adaptive content, and was associated with
the presence of peers in non-special educa-
tion settings. Informational and procedural
genres were observed in a majority of in-
stances; narrative, dramatic, and persuasive
genres rarely were observed. Exposure to
literacy occurred most often via worksheets
and computers; books of any kind rarely
were seen in use. Text was the most common
literacy form used, and instruction in non-
special education environments (i.e., gen-
eral education classes, other general educa-
tion settings, the community) was associated
with exposure to multiple literacy forms.

Exposure to Literacy across Settings

We found that literacy activities in non-special
education settings exposed participants to a

wider array of literacy forms than activities in
special education settings. In special educa-
tion settings, participants were more likely to
be only exposed to text. In general education
settings, participants who were exposed to lit-
eracy activities rarely did so with modified ma-
terials. These findings contrast with high
school grade level alternate achievement stan-
dards, which require students to read a range
of text genres and apply vocabulary in a variety
of contexts (Hess, 2011). For example, alter-
nate achievement standards in literacy require
student development of dispositions, making
meaning, and reading informational text,
which require high school students to (a) use
“print/non-print texts” (Hess, 2011, p. 29),
(b) “read a range of text genres” (p. 30), and
(c) utilize a variety of sources (Hess, 2011).
However, it appears that the students in this
study were not exposed to a variety of sources
or non-print texts in special education settings
and, in general education settings, rarely re-
ceived modified materials.

The presence of peers without disabilities
resulted in a tenfold increase in the likelihood
that the participants were exposed to aca-
demic literacy content. Although this finding
does not provide conclusive evidence that
presence of peers is sufficient for literacy ac-
cess, it adds to the evidence that learning
alongside peers without disabilities is a neces-
sary component for access to the general cur-
riculum and standards-based instruction, es-
pecially in the area of literacy (Jackson et al.,
2008; Wehmeyer et al., 2003). Given the find-
ings of Kleinert et al. (2015) that students with
high needs for literacy support are more likely

TABLE 4

Panel Logistic Regression Tests of Impact of Setting and Presence of Peers without Disabilities on Literacy
Instruction

Model OR (95% CI) SE

Multiple literacy forms
Constant 1.44 (0.76–2.72) 0.468
Non-special education 2.78 (1.17–6.61) 1.23

Academic content
Constant 0.15 (0.03–0.83) 0.13
Presence of peers without disabilities 10.10 (2.30–44.41) 7.63

Note. OR � odds-ratio. CI � confidence interval. SE � standard error. a N � 108 observations. X2 (1, p �
0.05) � 5.36. b N � 98 observations. CI � confidence interval. X2(1, p � 0.05) � 5.36.
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to be taught in segregated settings, exposure
to academic literacy in the current study was
less likely to occur when students with signif-
icant intellectual disability were segregated
from their peers. With few exposures to liter-
acy alongside peers, it is unlikely that students
eligible for the AA-AAS will have access to the
general education content that is assessed on
the alternate assessment.

Our findings might suggest that partici-
pants spent more time exposed to life skills
activities when in special education settings
because academic literacy was sufficiently ad-
dressed in non-special education settings.
However, life skills and academic instruction
are not mutually exclusive curricular domains
(Hunt, McDonnell, & Crockett, 2012), al-
though research suggests that teachers might
believe this is the case, particularly in the area
of literacy (Ruppar et al., 2015; Timberlake,
2014). If a particular skill or content area is
important to address for any student, then
that skill or content should be addressed
across contexts and should be relevant to cur-
rent and future age-appropriate inclusive en-
vironments (Hunt et al., 2012). Thus, it would
be preferable for literacy content to be ad-
dressed across environments, which would
support the transfer of academic literacy into
other communicative contexts. Instead, we
saw that exposure to academic literacy was
underrepresented in special education set-
tings when compared with non-special educa-
tion settings. Moreover, in non-special educa-
tion settings, the presence of peers was
associated with exposure to academic literacy.
Together, these findings suggest that in non-
special education settings when peers are
present, students eligible for the AA-AAS are
exposed to the range of literacy necessary to
support access to the standards addressed on
the AA-AAS as well as content applicable to
everyday contexts. While the current study
provided preliminary evidence that the pres-
ence of peers without disabilities in non-spe-
cial education contexts is associated with ex-
posure to the greatest variety of content and
materials necessary for access to the general
curriculum, it remains unclear which instruc-
tional features and types of student engage-
ment are sufficient for access.

Implications for Research

The current study provides preliminary infor-
mation about the features of instructional
contexts that support exposure to various
types of literacy experiences for students with
significant disabilities, but more research is
needed to uncover the specific features of
instruction necessary to support students’ ac-
cess to general education content within gen-
eral education contexts. An important ques-
tion for future studies is the extent to which
various contextual features support students’
opportunities to engage in reading, writing,
listening, and speaking which, together, com-
prise literacy in everyday contexts. Specifically,
measuring a sample of students’ activities
throughout the day to examine which specific
activities provide exposure and engagement
in these specific literacy activities might help
improve interventions designed to support
students’ literacy development within general
education contexts. An investigation that
further explores the relationship between
content, setting, presence of peers, and en-
gagement in literacy would add important in-
formation to the literature about how to de-
sign ideal educational environments in which
students eligible for the AA-AAS might have
opportunities to learn literacy content. Repli-
cation of the study with a larger sample would
allow for further refinement of the observa-
tion instrument so that it might be useful to
researchers and practitioners.

In the majority of literacy activities across all
environments students were using the same
materials as their classmates, without modifi-
cations. This finding is surprising because the
students in our study were identified with sig-
nificant disabilities and were, ostensibly, ad-
dressing alternate standards. While we made
no attempt to measure the quality of the ac-
tivities in which the students were engaged,
this finding points to future research needs in
the area of evaluating the quality of literacy
activities in general education classes to which
students with significant disabilities are ex-
posed.

Implications for Practice

Our preliminary findings suggest that prob-
lems related to teaching in special education
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settings extend beyond limited access to peers
without disabilities; in special education set-
tings, students are less likely to be exposed to
academic literacy content and a variety of lit-
eracy forms than in non-special education set-
tings. Because the contexts for literacy deter-
mine the forms and functions of literacy (Gee,
2001), the features of the educational settings
in which literacy is taught should be examined
carefully. Educational teams should consider
the location of literacy instruction as well as
the extent to which peers are present, the
literacy materials available in the context, and
the purposes for using literacy within instruc-
tional contexts. The location of literacy in-
struction should be chosen to support oppor-
tunities to engage with a variety of language
genres, to develop literacy dispositions and
meaning-making skills, and to receive and
communicate information using a variety of
sources. Beyond informational and proce-
dural texts, instructional contexts for literacy
should include dramatic, narrative, and per-
suasive genres in order to provide opportuni-
ties to teach the widest variety of language
functions possible. Teachers and educational
teams should be aware of the specific affor-
dances of various literacy contexts to support
access to rich and meaningful literacy instruc-
tion.

Limitations

The current study presents descriptive data,
and while we report correlations among com-
ponents of students’ exposure to literacy, no
causal inferences can be drawn. Due to our
small sample, we did not have sufficient obser-
vations under all conditions to examine
associations with literacy exposure. In partic-
ular, the context other general education environ-
ments (e.g., hallways, lunchroom, related arts
classes) might offer numerous opportunities
for literacy instruction, especially in relation-
ship to social and self-management purposes.
Collapsing the speech language pathologists,
paraprofessionals, and special education
teachers into one category and comparing
them to general education limits our findings
because these instructors likely have varying
levels of training related to literacy and stu-
dents with disabilities. However, it also reflects
the dynamic nature of school environments

and provides information about how general
education teachers delivered literacy instruc-
tion to students with severe disabilities. Also
due to our small sample, the generalizability
of our findings is limited. Further, our study
only examined students’ exposure to literacy
content. We did not examine the opportuni-
ties to engage in various literacy behaviors,
such as reading, writing, listening, and speak-
ing, nor did we measure the students’ level of
engagement during literacy activities. Stu-
dents’ individualized supports, the use of evi-
dence-based practices, and learning outcomes
were not measured. Observations were not
video-recorded because video recording was
not permitted in one of the schools. This con-
tributed to lack of precision in observation
data. However, inter-rater reliability for in-vivo
observations was acceptable (95.1%). Finally,
we were surprised to learn that one of our
participants was eligible for the AA-AAS al-
though the primary exceptionality indicated
on the IEP was emotional-behavioral disorder.
This is illustrative of a broader problem of
inappropriate assignment of students to alter-
nate assessments (Cho & Kingston, 2015);
however, it also highlights the ways that stu-
dents are denied access to general education
content vis-à-vis the alternate assessment.

Conclusion

The contexts in which we engage in literacy
determine the purposes for which we use it.
This principle is woven throughout the Eng-
lish language arts alternate achievement stan-
dards (Hess, 2011). Providing as many oppor-
tunities as possible to teach within natural
contexts is a hallmark of good instructional
practice for students with intellectual disabil-
ity, as it supports more rapid acquisition and
generalization, and more durable skill main-
tenance. To ensure that students eligible for
the AA-AAS are involved and make progress in
the general curriculum, and learn under the
most natural conditions possible, careful ex-
amination and reflection must be given to the
multiple, overlapping features of the contexts
in which we teach literacy.
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Applying Secondary-Tier Group-Based Video Modeling to
Teach Children with Developmental Disabilities to

Communicate Using iPad�

Chia-Jui Chang and Hui-Ting Wang
National Taiwan Normal University

Abstract: This study aimed to contribute to the secondary-tier evidence of the three-tier video modeling
intervention model (3TVM), using a group-based generic video, and to explore a new form of augmentative and
alternative communication (AAC) intervention using a Chinese-language interface for teaching children with
developmental disabilities. A multiple baseline across participants design was used in this study to assess the
success of the intervention among three individuals ages 9–12 with developmental disabilities. The results
indicate that the group-based VM intervention using an iPad� successfully increased the participants’ ability
to communicate during snack time. As the participants’ communication improved, anecdotal records showed
that their inappropriate behaviors decreased. A discussion of future research is provided.

Individuals with developmental disabilities, es-
pecially autism spectrum disorders (ASD), are
often characterized by social-communication
skill deficits and restricted repetitive behaviors
(American Psychiatric Association, 2013),
which may have significant impacts and chal-
lenges to their lives. For individuals with de-
velopmental disabilities who have limited
verbal skills, augmentative and alternative
communication (AAC) is the most common
method of (1) improving their quality of life,
(2) improving their personal relationships by
increasing interaction with others, (3) increas-
ing their independence, and (4) satisfying
their basic needs (Henderson & Doyle, 2002).
Using speech generated devices (SGDs), as a
form of AAC, is one of the ASD evidence-
based practices (EBPs) (National Autism Cen-
ter, 2015; National Professional Development

Center on Autism Spectrum Disorder, 2014).
Existing literature shows that the application
of portable SGDs increases the communica-
tion outcomes of learners with developmental
disabilities. On the other hand, many studies
have also demonstrated that learners have
mastered various different target skills using
video modeling (VM), which is also an ASD
EBP. Nevertheless, evidence of both practices
is limited among Mandarin Chinese learners,
and of the newly established three-tier VM
intervention model (3TVM; Wang & Koyama,
2014), studies addressing secondary-tier group-
based intervention is lacking. This study there-
fore aims to implement secondary-tier group-
based VM using a portable SGD to enhance
the communication of learners with develop-
mental disabilities.

Speech Generated Devices for AAC

The definition of an AAC system is “an inte-
grated group of components, including sym-
bols, aids, strategies and techniques used
by individuals to enhance communication”
(Henderson & Doyle, 2002, p. 127). Various
types of AAC modes, such as manual signs,
picture-exchange, and electronic-generating
devices, are available to teach systematic com-
munication to individuals with developmental
disabilities (Lancioni et al., 2007; Mirenda,
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2003). Rispoli, Franco, van der Meer, Lang,
and Camargo (2010) and van der Meer and
Rispoli (2010) specifically reviewed the litera-
ture on utilizing SGDs, sometimes referred to
as voice output communication aids (VOCAs),
with learners with developmental disabilities
and with ASD and found that most studies
provided conclusive positive evidence. In ad-
dition, interest has increased in employing
portable media players and smartphones as
SGDs and using them as media in communica-
tion interventions (Sennott & Bowker, 2009)
because, first, these new mobile technologies
are typically smaller and less expensive than tra-
ditional AAC devices and they make extensive
mainstream smartphone applications accessible
(Naughton & Light, 2013), and second, the
peer and social acceptance of mobile technolo-
gies mitigates the stigma in the mainstream
(Kagohara et al., 2013). Given these reported
advantages, and having them configured with a
software application such as Proloquo2GO™,
these portable SGDs are educationally oriented
and have become a new trend in the educa-
tional and rehabilitation fields involving individ-
uals with disabilities.

In recent years, many researchers have em-
ployed devices such as the iPod� and iPad� to
deliver instructional videos or to teach individ-
uals to access stimuli with a single-subject de-
sign. Kagohara et al. (2010) taught an adult
with ASD to be more successful in activating
the speech output of his iPod Touch�
through a behavioral intervention. The study
of Kagohara et al. (2010) involved two base-
lines, two interventions, and a follow-up
phase. In the initial baseline phase, despite
the failure of activation, the participant was
given access to snacks when he selected the
correct icon. During the first intervention, if
the participant failed to activate the speech
output, the trainer immediately guided the
participant’s hand to prompt a correct perfor-
mance. Then a 5-s delay prompts resulted in an
immediate increase of expected behavior, and
with a 10-s delay, the participant reached 100%
accuracy. During the second baseline phase, the
participant’s performance decreased, but an im-
provement was observed when the 10-s delay
procedure was reintroduced. During the fol-
low-up sessions, the expected behavior re-
mained. van der Meer et al. (2011) used the
iPod Touch� with Proloquo2Go™ software to

teach three individuals with developmental dis-
abilities to use functional language. The study
used a multiple-baseline across participants de-
sign, which included baseline, acquisition train-
ing, post-training, and follow-up phases. During
the acquisition training, the researcher used
physical prompting to guide the participants’
hands to touch the correct icon and activate the
speech output. A 0-s delay was implemented in
the first three trials and a 10-s delay was imple-
mented in the remaining trials. Two participants
proceeded to the post-training phase after
achieving the acquisition criterion; however, the
third participant failed to reach the acquisition
criterion within 40 training sessions. In the post-
training phase, no prompting was provided and
access to preferred stimuli was contingent on
correct responses. With physical prompting and
differential reinforcement procedures, two of
the three participants learned how to apply the
iPad-based SGD to make requests. Achmadi et
al. (2012) evaluated a program of teaching two
adults with ASD to operate in advance on an
iPod-based SGD and request preferred stimuli.
The program was evaluated using a multiple-
baseline across participants design. The inter-
vention procedures involved least-to-most
prompting, differential reinforcement, and
backward chaining. Via these teaching proce-
dures, both participants successfully learned
to operate the iPod-based SGD more indepen-
dently to request their preferred stimuli. Re-
garding behavioral interventions, the findings
of the above-mentioned studies all suggested
positive outcomes. However, most empirical
studies implemented their SGDs using in vivo
behavioral interventions that require heavy
personnel investment, such as prompting, dif-
ferential reinforcement, time delay, and mod-
eling, which requires time commitment,
trained personnel, and expertise. Moreover,
insufficient application and evidence was ac-
cumulated for culturally linguistically diverse
learners and for those from non-Western
countries whose predominant language is not
English.

Video Modeling

As an EBP for people with ASD, VM can be
used to provide instruction on many skills for
individuals with different diagnoses (Baker,
Lang, & O’Reilly, 2009; Wang & Koyama,
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2014). VM has some potential advantages over
other strategies; for example, VM requires less
expertise, simplifies instruction standardiza-
tion, minimizes effort to implement, maxi-
mizes the consistency and replication within a
study, and is cost-effective (Gena, Couloura, &
Kymissis, 2005; Rayner, Denholm, & Sigafoos,
2009; Sigafoos, O’Relly, & De La Cruz, 2007).
In addition, the rationale of using VM sup-
ports the characteristics of learners with ASD
to practice observational learning as a less
intrusive strategy, and the results are more
sustainable than physical prompting (Bieder-
man, Pairhall, Raven, & Davey, 1998; Corbett
& Abdullah, 2005). VM is mostly delivered
one-on-one and has been less applied as a
SGD intervention. Two recent SGD VM stud-
ies used an iPod� or iPad� to deliver instruc-
tions (Cihak, Fahrenkrog, Ayres & Smith,
2010; Kagohara, Sigafoos, Achmadi, O’Reilly,
& Lancioni, 2012). Cihak et al. (2010) used an
A-B-A-B withdrawal design to evaluate the ef-
ficacy of iPod-based VM for assisting four stu-
dents (ages 6 to 8) with ASD in transitioning
at school. During the baseline phase, assis-
tance was provided if participants performed
inappropriate behaviors and were unable to
transition independently. During the VM in-
tervention phase, least-to-most prompting was
implemented when the participants failed to
respond correctly, even after watching videos
several times. The study returned to the base-
line once the participants achieved accurate
responses (100%) at three consecutive ses-
sions. When the participants’ performance
decreased, the VM phase was reinstated. The
participants reached the criterion in two VM
intervention phases within 9 to 15 sessions and
4 to 10 sessions, respectively. The high level of
performance was maintained at the follow-up
probes occurring 9 weeks after the second
intervention. Even though the findings sug-
gest that VM delivered on an iPod� with
prompting was effective for promoting suc-
cessful transitioning at school, the effective-
ness of independent transitions using solely
VM procedures without prompts cannot be
concluded. In other research, Kagohara et al.
(2012) employed an iPad� to show a video to
teach two children with Asperger’s syndrome
and hyperactivity disorders how to check the
spellings of words in their classrooms using a
delayed multiple-baseline-across-participants

design. During the baseline phase, with only
verbal praise, neither participant correctly
typed the words or checked the spellings.
However, during the VM intervention, the
participants demonstrated an increase in cor-
rect responses and gradually reached 100%
success. Even though VM was not provided,
their performance was retained in the fol-
low-up sessions. The results illustrated the ef-
fectiveness of iPad-based VM in teaching stu-
dents to type and check the spellings of words.
While these studies aimed to evaluate the ef-
fectiveness of VM in improving academic or
transitioning skills, SGD VM has been less uti-
lized in the domain of communication.

Three-tier VM Intervention Model

Recently, the three-tier VM intervention
model (3TVM), which is an application of the
response-to-intervention framework, has been
conceptualized to address the corresponding
level of resources, support, and intervention
delivery type an individual requires to yield
the best learning outcomes and to promote
the dissemination of VM (Wang & Koyama,
2014). In this sense, the educational decision
of utilizing 3TVM is made based the learner’s
responses to the intervention rather than on
the disability type, placement setting, or other
man-made categories. Specifically, for learn-
ers with ASD and other developmental disabil-
ities of their individual heterogeneity and
different needs of the ecological factors, a
one-fits-all service is inadequate. 3TVM con-
sists of three tiers, which provide an alterna-
tive choice menu when the primary selected
intervention type fails to sufficiently meet the
learner’s needs. Moreover, despite the inter-
vention fidelity issue and the learner’s re-
sponse to the intervention, there are often
times ecological validity, such as the resources
and support of practitioners and families who
are responsible for the effectiveness of the
intervention. According to Wang and Koyama
(2014), resources and support include the cost,
time, equipment, and the skills of the personnel
to produce VM videos, administer the interven-
tion, and provide additional evidence-based in-
structions and assessment when necessary. It
also includes duration, travel time and schedul-
ing conflict for both practitioners and families
to a designated time and place for intervention.
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For example, it might be difficult for (1) rural
residents to travel to a group intervention held
at a community center, (2) double-income fam-
ilies to schedule sessions on worktimes, and (3)
low social and economic status families to prior-
itize their time and expenses to attend interven-
tion sessions (Lundahl, Risser, & Lovejoy, 2006).
The tiers of 3TVM represent a different delivery
type that corresponds to the different levels of
resources and support involved. Therefore,
3TVM not only provides an alternate interven-
tion choice, but also considers the resources and
support needs of practitioners and families.

The three tiers of the 3TVM are classified by
the levels of resources and support, primarily
determined using generic or individualized
VM. Some studies indicated the need to pro-
duce the individualized VM videos or not may
differentiate the practitioners’ acceptability
and usability of VM (Rosenberg, Schwartz, &
Davis, 2010; Wang, 2016b). Table 1 provides a
reference framework for determining the spe-
cific tier based on Wang and Koyama (2014).
Primary tier intervention comprises the lowest
level of resources and support, which uses
already available generic VM for all learners.
Learners can receive instruction via video any-
where and at any time with any implementer,
including the learner, as long as the video can
be played and viewed. The tertiary tier inter-
vention uses the most intensive resources and
support by producing and utilizing individu-
alized VM videos and all other necessary prac-
tices on a one-on-one basis at a designated
time and place by a qualified well-trained pro-
fessional personnel and team until the learn-
ers respond individually to the intervention.
The resources and support involved in the
secondary-tier intervention fall between the
primary and tertiary tier interventions. There-
fore, for those who do not respond to the
Primary tier intervention, the secondary-tier
intervention provides a group setting in which
trained personnel can implement generic or
individualized VM if necessary.

Each tier of the implementation could be
applied separately or on a continuum. Rosen-
berg et al. (2010) used a generic commercial-
ized video for teaching three children with
ASD to wash their hands; for a better out-
come, the authors developed three individu-
alized VM videos, which accomplished an ef-
fect with high social validity. To date, this has

been the only clear study that utilized the
3TVM on a continuum. However, the generic
VM video used in their study was not devel-
oped using evidence-based rationale. For sep-
arate use of each tier, most VM studies in the
literature either support the tertiary tier or
lack information to identify the tier of the
3TVM (Wang & Koyama, 2014). Nevertheless,
evidence exists of utilizing primary-tier ge-
neric VM to teach children with ASD how to
wash their hands (Rosenberg et al., 2010;
Wang, 2016a) and take turns with the in-
volvement of their parents (Wang, 2017).
Evidence of the secondary-tier group-based
VM, both individualized and generic VM, is
unidentified or lacking. Therefore, the pur-
pose of this study is to (1) apply secondary-
tier generic SGD VM to non-English speak-
ing children, i.e., learners in Taiwan, with
AAC needs and (b) teach children with
ASD/ developmental disabilities in common
group settings, their school classrooms, to
independently express needs for snacks using
an iPad� without further prompting.

Method

Participants

This study recruited three primary partici-
pants ages 9 to 12 years old with diagnoses of
ASD or a developmental disability from three
different self-contained classes at a public ele-
mentary school. The diagnoses were made
independently by the primary participants’
pediatricians based on the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition
(DSM-IV; American Psychiatric Association,
1994) per the procedure in Taiwan. Each class
consisted of four or five peer classmates who
were also recruited for the group interven-
tion. The inclusive criteria of the primary par-
ticipants were (a) no prior training or experi-
ence with SGDs; (b) an expressive language age
equivalence score from the Vineland Adaptive
Behavior Scales, Second Edition (Vineland-II;
Sparrow, Cicchetti, & Balla, 2005), less than 2.5
years; (c) an ability to attend to any video for at
least 66 seconds, which was the identical length
of the intervention video and recognize graphic
symbols; and (d) prerequisite skills of matching
and imitation (Wang & Koyama, 2014). Stu-
dents were excluded if their physical impair-
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ment significantly prevented the operation of an
iPad�. In accordance with these criteria, the
teachers nominated the three participants. After
all the parents and students gave their consent
to participate in this study, the researcher con-
firmed the primary participants’ ability to attend
to videos and their prerequisite skills.

Each participant was qualified for special
education services according to the law of spe-
cial education and verification of the Commit-
tee Responsible for Identification and Place-
ment of Gifted and Disabled Students in
Taiwan. The participants were placed in the
self-contained classes based on their intellec-
tual and cognitive impairment; however, in
this study, no formal IQ testing occurred to
confirm the primary participants’ severity of
intellectual and cognitive impairment. Each
class received instruction from two qualified
special education teachers. The teachers de-
veloped their instructional content based on
the Grade 1–9 Curriculum Guidelines for in-
dividualized instruction. The three primary
participants all had very limited verbal skills,
and two of them qualified for low-income fam-
ily status.

Larry and his five classmates. Larry was an
11-year-old male with ASD whose expressive
communication skills placed on the subscales
of the Vineland-II (Sparrow et al., 2005) age
equivalencies of 2 years and 2 months. Larry
came from a low-income family and qualified
for complimentary lunch at school. According
to his individual education plan (IEP), he
could imitate a single word or an easy phrase,
and his oral vocabulary was less than four
words. He rarely spoke, and sometimes he
would touch others’ arms to express his needs.
When his intention was not noticed, he exhib-
ited challenging behaviors, such as crying and
screaming. When he saw food that he wanted,
he usually just grabbed it without making a
request. Among Larry’s classmates, one had
moderate Down syndrome, two had moderate
intellectual disability, and two had severe
physical disability in addition to intellectual
disability. Peer interaction was frequent and
active in this class. The two special education
teachers often provided communication in-
structions during snack time, such as verbal
imitation and receptive communication con-
firmation.

Shane and his five classmates. Shane was a
12-year-old male with ASD and other comor-
bidities. His age equivalencies were 2 years
and 4 months for expressive communication,
according to Vineland-II (Sparrow et al.,
2005). Among the three primary participants,
Shane had fewer challenging behaviors and bet-
ter self-control when his preferred food was
present. Shane’s teacher reported that he had
good performance in cognition (e.g., following
instructions and daily routines) and a stronger
intention to communicate and make verbal re-
quests than did other students, though these
were mostly unintelligible. Shane had two class-
mates with moderate to severe Down syndrome,
one with moderate intellectual disability, and
two with moderate to severe multiple disabilities
(physical disability in addition to intellectual dis-
ability). Among the three classes, this class gen-
erally had lower functioning skills and lower
peer interaction. The communication instruc-
tions at snack time were only provided to the
higher functioning students. The other two stu-
dents with multiple disabilities were spoon-fed
by a classroom aide.

Sam and his four classmates. Sam was a 9-year-
old with moderate intellectual disability whose
spoken vocabulary was less than 10 words. Sam
received age equivalencies of 2 years on the
expressive domain of the Vineland-II. He usu-
ally communicated with people by pointing or
using two- to three-word phrases prompted by
the teachers. Without prompts, he would
merely respond with a nod or shake of the
head. His strength in learning was that he was
a good imitator when visual supports were
provided. At snack time, he would point at the
snack and touch his mouth to express his
request for snacks. He also qualified for com-
plimentary lunch at school due to a low-
income family status. Sam had three class-
mates with moderate to severe ASD and one
with intellectual disability. Among the three
classes, the students in this class exhibited
the most challenging behaviors such as
screaming, crying, aggression, impulsion and
self-injury. The teachers spent more time re-
sponding to these challenging behaviors than
implementing communication demands dur-
ing snack time.

Except for their limited communication,
the three primary participants all had very
different performances in social interaction
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and development. Larry was characterized by
social interaction difficulties, communication
challenges, a tendency to engage in repetitive
behaviors, and some challenging behaviors
(i.e., screaming, crying). Compared with
Larry, the other participant with ASD, Shane,
had better social skills for interacting with
people and had a stronger intention to com-
municate, though his words mostly were unin-
telligible. However, Shane’s social interaction
was still less active than that of Sam. Addition-
ally, while Shane had very few challenging
behaviors, better cognition, and was more in-
dependent in daily routines, Sam was the most
active at interacting with people, but he
lacked the ability to communicate. In terms of
cognition, Sam could comply with teachers’
instructions but could hardly deal with the
daily routines without prompts.

Settings

Snack time was scheduled during the last class
session of each day in their homeroom class-
rooms as a natural setting for requesting
snacks, and it was usually paired with com-
munication instructions. The students were
seated in a U-shaped arrangement, and one of
the teachers sat in front of them. This study
was conducted in the classrooms, and the VM
video was displayed on the projector screen,
which was located at the front of each class-
room. The projector was connected to a com-
puter leaning against the wall. After the video
was played, the iPad� configured with Voic-
eSymbol software was placed in an upright
orientation on the table within reach of the
participant. The iPad� was always turned on
and opened to the correct screen page.

Materials

Snacks. The researcher interviewed the
teachers and asked them to list the partici-
pants’ preferred snacks. Based on the teach-
ers’ reports, the researcher prepared three of
the participants’ preferred snack items (e.g.,
crackers, cookies, potato chips) and presented
them during the study. During each session,
the researcher presented a different snack
and avoided picking the same snack item from
the previous session.

iPad� with VoiceSymbol. The primary partic-
ipants were instructed to request snack items
using an iPad� with VoiceSymbol software
(Unlimiter, 2014). Existing literature has fre-
quently used the application Proloquo2GO™
to create symbols that facilitate the commu-
nication of English-speaking children with
developmental disabilities. VoiceSymbol is
another software which is similar to
Proloquo2GO™, and the devices configured
with Voicesymbol also function as SGDs. How-
ever, VoiceSymbol is designed for Mandarin
Chinese users who have difficulties communi-
cating and have symbol-supported needs.
VoiceSymbol works on a computer and on the
iPad�.

The interface in this study was configured
to present a single page with graphic symbols
of “I want,” “snacks,” and a blank row for con-
struction (see Figure 1). The graphic symbols
were from the VoiceSymbol package. The syn-
thetic speech output was activated when the
symbols were selected.

Group-based generic VM video production. A
group-based generic VM video developed by
the researcher presented a model of a request
for snack items using an iPad� with Voice-
Symbol software. The video, which lasted 66
seconds, included the following frequently
used video components from existing litera-
ture (Wang & Koyama, 2014): (a) a prerequi-
site of matching and imitation skills; (b) rein-
forcers of verbal praise and the requested
snack item provided to the student models on
the video and the learners after demonstrat-
ing the target skill; (c) two exemplars of a
group of three students, and one of them
requesting a snack item from a teacher; (d)
subtitles of the steps; (e) scripted content; (f)
and a task analysis of the three steps: “I want,”
“snack,” and “(enter for sentence configuration and
voice output).”

The video was produced as a secondary-tier
group-based combination of peer and point-
of-view VM and was made prior to the study to
ensure generic VM. All of the video models---
two female teachers, five male students, and
one female student---were recruited from the
general education classes; thus, they were not
familiar to or recognized by the participants.
The participants were also not familiar with
the video setting. The scene started with a shot
of a class snack time involving one teacher and
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three students from a third-person perspec-
tive, i.e., the peer VM. The teacher asks, “What
do you want?” when the snack item is pre-
sented. One of the students serving as the
video model performs a three-step-request.
The video zooms in for a closer view of the
touching symbols, as if being manipulated by
the person watching the video on the iPad,
i.e., point-of-view modeling.

Experimental Design and Procedure

Design and measurement. A multiple-base-
line-across-participants-probe design was em-
ployed in this study, and it included baseline,
intervention, and follow-up phases (Kennedy,
2005). The experimental control was demon-
strated with repeated observation probes in a
staggered manner so that the intervention
phases of each tier entered only when the
baseline of the previous tier showed a stable
trend of performance.

The independent variable was the VM inter-
vention, and the dependent variable was the
number of correct steps and sequence order
for requesting snacks on the iPad� during
each session. Specifically, a correct response
involved the participant touching the symbols
“I want” and “snacks,” followed by the blank
row to activate the synthetic speech output
within five seconds after stimuli were pre-
sented. Only the primary participants’ data
were recorded and used for decision-making
in changing phases.

Procedure

Baseline. In each baseline session, the re-
searcher presented the stimuli---the snack
items---on the table and asked, “What do you
want?” If the participant answered appropri-
ately within five seconds, using either verbal
words or the correct three-step request on the
iPad�, the researcher gave the participant the
snack item. If no response occurred within
five seconds, the researcher repeated the
same question and presented the stimuli
again. The participants did not receive the
snack item if they failed to respond or for
giving an incorrect response. When the par-
ticipants tried to grab the snacks without mak-
ing any response, they were blocked. Each
session probe ended when the participants
gave a correct response, an incorrect re-
sponse, or no response. Every participant re-
ceived the same opportunity to respond. The
baseline ended when participants responded
with a consistent pattern.

Intervention. During the intervention phase,
the VM instruction was presented on the pro-
jector screen for each class. Before the video
clip was played, the researcher would remind
the participants to focus on the video clip.
After watching the video clip, the researcher
again presented the stimuli on the table and
asked, “What do you want?” and the procedure
continued in the same manner as the base-
line. During the intervention, there was no
prompt to promote or correct the partici-

Figure 1. Graphic symbol of “I want” “snack” and blank row for construction.
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pants’ performances. The intervention phase
was terminated when the participant per-
formed the three steps in the correct se-
quence order in three successive sessions.

Follow-up. Each class received two fol-
low-up sessions at 1 and 2 weeks after the
intervention phase. In this phase, the proce-
dures were identical to the baseline. The so-
cial validity questionnaires were distributed af-
ter this phase.

Data Analysis

The data were analyzed by visual inspection,
which included trend, variability, and level,
both within and across participants (Gast &
Ledford, 2014).

Inter-Observer Agreement

To assess the reliability of the data collection,
i.e., the inter-observer agreement (IOA), the
primary data collector (i.e., the researcher)
and an independent observer collected at
least 30% of the sessions of each phase for
each primary participant. The independent
observer was the researcher’s colleague who
had a master’s degree in special education.
The IOA was calculated using the formula:
agreements of all responses / (agreements �
disagreements of all responses) * 100%. IOA
for Larry ranged from 84%–100%, with a
mean of 90%. The IOA for Shane was 97%–
100%, with a mean of 99%, and the IOA for
Sam was 86%–100%, with a mean of 95%.

Fidelity of Implementation

The researcher and the other independent
observer assessed whether the procedures of
the interventions were correctly implemented
to ensure treatment fidelity. The procedures
were assessed in at least 30% of the sessions
respectively in the baseline, intervention, and
follow-up phases using a procedure checklist,
which comprised 12 statements such as, “The
participant and peers are seated in a U-shaped
arrangement, and the researcher sits in front
of them,” “An iPad� is placed in an upright
orientation on the desk,” and “An iPad� is
always turned on and opened to the correct
screen page.” The statements provided the
steps of the procedure for the researcher to

follow while conducting the research. The re-
searcher completely followed the protocol
with 100% accuracy. The other independent
observer marked it 97% correct for Larry, and
100% correct for Shane and Sam.

Social Validity

The intervention effectiveness is only valid
when people of significance to the partici-
pants consider it effective and acceptable
(Horner et al., 2005). Therefore, in this study,
two types of social validity data were gathered.
The first type of social validity data was col-
lected by interviewing the participants’ speech
language pathologists before the study. From
the experiences of working with the partici-
pants, the speech language pathologists con-
sidered that using an iPad� as an SGD would
have the potential to facilitate their commu-
nication. According to the definition of qual-
ity social validity (Reichow, Volumar, & Cic-
chetti, 2008), SGD is a socially important
dependent variable. The second type of social
validity data was collected from the teachers
using an anonymous questionnaire based on
the social validity definition posited by
Reichow, Volumar, and Cicchetti (2008). The
questionnaire included seven items, to which
the teachers had to respond on a 4-item Likert
scale (1�false, 2�somewhat false, 3�some-
what true, and 4�true), and an open-ended
question associated with their experiences
with results of the iPad�-based SGD VM. To
ensure anonymity, the questionnaires were
sealed and collected by a colleague who was
not involved in this study. The results of the
questionnaire demonstrated that all the
teachers answered 4 (true) to each question,
thus indicating that the teachers considered
the intervention appropriate and important
for the participants, easy to implement, and
something they would like to use in the
future.

Results

Figure 2 shows the frequency at which Larry,
Shane, and Sam touched the symbols during
the baseline, intervention, and follow-up
phases. Based on a visual inspection, exper-
imental control was demonstrated and the
functional relationship between the second-
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ary-tier group-based VM and communicative
behavior was firmly formed. None of the
participants performed the responses in the
correct order during the baseline phase;
the trend and level of data were clear, and
the variability was stable. After the interven-
tion, a certain delay effect was evident,
which, according to existing VM literature,
is normal. After three consecutive sessions

stably reached criteria, which was three steps
in the correct order, the intervention phase
ended and all participants maintained their
performance for at least 2 weeks. The results
were obtained with high social validity.

In the baseline session, Larry kept touching
the symbols randomly, with a frequency rang-
ing from 6 to 13, and his level of correct
responses was zero and stable. He tried to grab

Figure 2. Frequency of touching symbols performed by Larry, Shane, and Sam during baseline, intervention,
and follow-up phases. The squares represent the frequency of touching symbols in random order;
the triangles represent the target behavior, which is the frequency of touching symbols in correct
order; and the horizontal dotted lines represent mastery criteria for the triangles.
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the snacks the moment he saw them. How-
ever, after watching the video, Larry began to
perform the correct response; he reached the
criteria at three successive sessions and main-
tained the correct responses at the follow-up.

Shane did not touch the iPad� at all during
the baseline session, and during the first ses-
sion of the intervention, his attempt was not
successful. However, he quickly performed
the target behavior successfully and met the
criteria, and his incorrect responses dimin-
ished simultaneously. The trend, variability,
and level of the data on graph confirm the
effect of the intervention. At the follow-up,
Shane maintained the correct responses.

Similar to Larry, Sam touched the symbols
incorrectly and randomly in the baseline ses-
sion, with a frequency ranging from 4 to 6.
Sam grabbed the snack during the baseline
session and failed to perform the target behav-
ior in the correct order, yielding a stable trend
and level. As the video intervention was intro-
duced, he started to respond correctly in ses-
sion 15, and he soon followed a stable trend
and level of success. The behavior of grabbing
snacks was not observed when he learned to
request them with the iPad�.

Discussion

The secondary-tier VM intervention success-
fully increased the non-English-speaking par-
ticipants’ communication during snack time,
and their performances remained correct at
follow-up in a group setting. This outcome
suggests that VM leads to greater indepen-
dence in learning and success in using an
iPad� as an SGD to communicate. The find-
ings of this study are consistent with the re-
sults of previous research, which used an
iPad� as an SGD and found that this method
enabled individuals with developmental dis-
abilities to successfully request stimuli (Ach-
madi et al., 2012; Kagohara et al., 2010; King
et al., 2014; van der Meer et al., 2011). This
study was conducted using VM, which is less
intrusive and laborious than the instructions
of in vivo behavior strategies, such as prompt-
ing, used in previous studies (e.g., Paterson &
Arco, 2007). This study suggests that VM is a
feasible strategy for teaching individuals with
developmental disabilities to use an iPad� for
requesting stimuli, and it also supports the

general finding that VM is an effective tool for
instructional purposes (Baker et al., 2009;
Cihak et al., 2010; Kagohara et al., 2012; Wang
& Koyama, 2014).

Besides the successful learning of using an
iPad� as an SGD to make requests, the out-
come also showed that, as the participants’
communication improved, the incorrect ran-
dom selection of symbols decreased without
further prompting or error correction proce-
dure. Anecdotal evidence showed that the in-
tervention also reduced the inappropriate
communication behavior, such as grabbing
snacks, of two participants. Through the inter-
vention, the participants learned to use the
iPad� to replace grabbing to obtain snacks
eventually. This positive outcome echoes the
findings of Anderson et al.’s (2007) study,
which showed improved communication and
positive changes in behavior. Anecdotal re-
ports in this study also suggest that the pri-
mary participants’ peers exhibited improved
communication. During the baseline sessions,
the peers were inactive to request snacks ver-
bally. However, while the participants devel-
oped the expected behavior, their peers also
spontaneously performed behaviors such as
imitating synthetic speech output. Thus, this
study seems to increase peer verbal requests
along with using the device. However, specific
behaviors were not measured and the effects
of the intervention on peers are unclear.

Group-based instruction can encourage kin-
ship, alternate or adjust the environment to
provide more opportunities to interact and
respond, and facilitate contingent group in-
tervention (Wang & Koyama, 2014). This
study addressed the secondary tier of the
three-tier VM intervention model, which is
limited in existing literature, where fewer re-
sources and less support are invested than in
the third-tier individualized VM. This study
was a secondary-tier intervention of 3TVM be-
cause the authors used a generic VM (ideally
in the future, an already available video) on
an iPad to teach learners in a designated place
and time in a group with additional instruc-
tions if necessary. While containing the effec-
tiveness of individualized VM, it may be a
more feasible instructional strategy for teach-
ers to utilize in class. However, there are cer-
tainly many students with disabilities who re-
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quire individualized VM that would still need
to proceed to a third-tier VM intervention.

Future research is encouraged to replicate
the study with other children who have cultur-
ally and linguistically diverse backgrounds and
whose predominant language is not English,
since most SGDs are designed for an English-
speaking population. Another future direc-
tion to consider is to extend the target behav-
ior or explore other settings. For example,
requesting a snack can be made more specific,
such as “I want a cookie” or “I want a pretzel.”
Third, future studies might wish to measure
the intervention effect on peer behaviors and
group contingency. Fourth, it is obvious of
needs to conduct more secondary-tier inter-
ventions and to explore the variety among
secondary-tier interventions, such as using in-
dividualized videos in group settings; homog-
enous or different levels of heterogeneous
grouping; and implementation with addi-
tional group instructions.

In closing, the results of this study support
the effectiveness of using VM and the iPad� to
teach children with developmental disabilities
and ASD to request snacks. These findings are
important because they not only increase the
communication and social interactions in
cost-effective instruction to teach students
with developmental disabilities, but they also
contribute to the AAC, VM, and EBP litera-
ture. Moreover, this study enhanced the
3TVM model by accumulating evidence of the
secondary-tier intervention for a better dis-
semination of EBPs.
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Abstract: The purpose of this study was to evaluate the effects of different speech-generating device displays and
vocabulary organizations on the acquisition of multi-step requesting responses in children with autism spectrum
disorder (ASD). Four young children with ASD were taught to use an iPad® application to make requests using
both a taxonomically-organized grid display and a schematically organized visual scene display or hybrid. The
conditions were compared using a multielement design. Time delay and least-to-most prompting were used to
teach responses in both conditions. Three participants met mastery criterion for acquiring requests with the
schematic display but did not meet criterion requesting with the taxonomic display. A fourth participant learned
to make requests with both displays but showed generalization only with the schematic display. Error analyses
indicated there were different types of errors made across conditions, which may suggest the need to tailor
intervention methods to specific displays. Implications for the design of AAC displays, assessment, and
interventions are discussed.

Children with autism spectrum disorder
(ASD) who have limited to no vocal speech
(estimated to be around 20% of this popula-
tion; Armstrong & Jokel, 2012) are often
considered candidates for augmentative and
alternative communication (AAC). Research
suggests that although individuals with ASD
may acquire a variety of AAC systems includ-
ing manual sign, non-electronic picture-
based systems, and speech generating devices
(SGDs), SGD acquisition is often efficient and
frequently a preferred method of communi-
cation (Gevarter et al., 2013). Until recently,
the use of SGDs for young children with ASD
may have been limited, but easily accessible,
inexpensive, portable SGD systems are now

available via AAC applications on multimedia
devices such as the Apple iPad® and iPhone®

(Shane et al., 2012).
Traditional SGDs have often utilized grid-

based displays, where vocabulary items are
presented as graphic symbol buttons (pro-
grammed with voice output) in rows and col-
umns (Drager et al., 2004; Drager, Light,
Speltz, Fallon, & Jeffries, 2003). Dynamic grids
allow for navigation through multiple pages
and are often organized taxonomically with
category folders (e.g., FOOD) that link to ad-
ditional grids with related vocabulary (Drager
et al., 2004). In contrast, visual scene displays
(VSDs) utilize embedded voice output hot-
spots within a visual representation (e.g., pho-
tographical image) of a scene, context, or lo-
cation (Drager et al., 2004; Light et al., 2004).
VSDs can be organized schematically, with
smaller images of scenes on a main page that
link to larger images of individual scenes with
embedded hotspots. A hybrid display incorpo-
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rates grid and VSD elements (e.g., row of sym-
bols within a VSD).

Research suggests that developmental and
cognitive factors may predict success with
these different SGD formats. For instance, 2-to
3-year-old typically developing children were
found to be more accurate at locating vocab-
ulary with schematic VSDs than with sche-
matic or taxonomic grids (Drager et al., 2003;
Drager et al., 2004). Advantages were not
replicated with 4 and 5 year olds (Light
et al., 2004). Robillard, Mayer-Crittenden,
Roy-Charland, Minor-Corriveau, and Bélanger
(2013) found that for 4-to 6-year-old typically
developing children, age and cognitive abili-
ties predicted successful navigation with a tax-
onomic grid. Given that taxonomic grid use
may require more advanced skills, researchers
have suggested that VSDs may be appropriate
for young children with ASD who may benefit
from the contextual supports (Drager et al.,
2004; Drager et al., 2003). As ASD is often
associated with developmental delay (Arm-
strong & Jokel, 2012), VSDs may also be ben-
eficial for older children with ASD as well.

Although a variety of VSD and grid-based
AAC applications are available, in a recent
review of AAC application studies for individ-
uals with ASD, all 17 included studies exam-
ined grid-based applications (Lorah, Parnell,
Whitby, & Hantula 2015). Most studies have
involved single step requesting sequences
(e.g., selecting preferred items from one page
of symbols), and only a few have examined
requesting that requires navigation (e.g., Ach-
madi et al., 2012; Strasberger & Ferreri, 2014;
Waddington et al., 2014). Studies support the
efficacy of systematic behaviorally-based in-
structional packages (e.g., time delay with
least to most prompting or graduated guid-
ance) but are limited in their exploration of
category folder selection from an array of
choices and the use of correspondence checks
(Frost & Bondy, 2002) which assess whether
an AAC response is associated with an actual
desire for an item or activity.

There is considerably less research explor-
ing the use of VSDs or hybrids for individuals
with ASD. Drager et al. (2005) reported on
four case studies of young children with ASD
who increased social interactions and vocabu-
lary use after the implementation of a multi-
modal AAC intervention that included VSDs.

Unfortunately, the lack of experimental con-
trol limits conclusions. Ganz et al. (2015)
found that one of two participants with ASD
made more communicative responses using a
VSD-based SGD than with a non-electronic
symbol-based exchange system. In a study in-
volving young typically developing children
and those with complex communication
needs or CNN (including one child with
ASD), Wood Jackson, Wahlquist, and Marquis
(2011) compared differences between static
grid and VSD SGDs during storybook reading.
Results were mixed but suggested that individ-
uals with CNN may respond differently than
typical peers for certain outcomes (e.g., chil-
dren with CNN were significantly more likely
to use the grid to answer open-ended ques-
tions, but showed a slight accuracy advantage
[not significant] with a VSD for close-ended
questions). Gevarter et al. (2014a) taught par-
ticipants to make requests for single items
using different SGD display formats. These
formats included a voice output hotspot em-
bedded in a photographic image of a single
item (e.g., pressing a photo-image of a slinky
on a table led to an output of “slinky”), a
single symbol button voice output area (e.g.,
pressing a graphic symbol of slinky led to an
output of “slinky”), and a single symbol button
voice output area presented within a photo-
graph (e.g., pressing the graphic symbol for
slinky placed below a photograph of a slinky
on a table led to output of “slinky”). Two
participants had the most success when the
voice output hotspot was embedded within a
photo-image. These displays could be seen as
pre-cursors to VSDs, grids and hybrids, but did
not entail the variety of elements necessary for
advanced communication. In a follow-up set
of studies, involving six participants, Gevarter
et al. (2017, 2014b) found that different dis-
plays influenced the acquisition of requests
made amongst a choice of four preferred
items. Displays compared included: (a) a grid
display with symbols, (b) a photo-image with
embedded voice-output hotspots, (c) a hybrid
photo-image with embedded voice-outputs
and symbol hotspots, and (c) a hybrid pop-up
grid (photo image of items with a hotspot that
opened a pop-up grid of symbols). Although
the photo-image with embedded hotspots had
elements similar to a VSD, preferred items
were not depicted in a larger scene-based con-
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text. Navigation through pages was not re-
quired. Four of the six participants mastered
requests in fields of four preferred items, with
the photo-image with embedded hotspots be-
ing the most advantageous for three and the
hybrid pop-up grid being most beneficial for
the fourth (see Gevarter et al., 2017, for ex-
amples of displays). Error analysis (e.g., cod-
ing and monitoring types of errors made) was
employed. Error analysis has been used in
academic interventions for individuals with
disabilities (Gable & Hendrickson, 1990) and,
in some cases, in AAC research (see Fallon,
Light, McNaughton, Drager, & Hammer,
2004). In the Gevarter et al. (2017) study,
error analysis suggested that some errors were
more or less common with specific displays.

Although there is likely not one AAC system
that is appropriate for all individuals with
ASD, in the absence of definitive rules for
how to select a system, single subject designs
can provide individualized comparisons
(Gevarter et al., 2013). Direct comparisons
of SGD formats are essential for the further
development of research-based procedures
that enable individualized AAC assessment
and interventions for more advanced skills.
Therefore, the primary research aim of this
study was to determine whether the acquisi-
tion of navigation-based SGD requesting
skills, taught via a systematic instructional
package, amongst children with ASD is dif-
ferentially affected by the use of taxonomic
grid displays versus schematically organized
VSD or hybrids.

Method

Participants

Four children with ASD who had received
independent diagnoses from local disability
service agencies (primary source of recruit-
ment) participated. Addie was a 4-year-old Af-
rican American male with whom the study was
initially piloted as part of dissertation pro-
posal. Donna was a 4-year-old Caucasian fe-
male, Quinn an 8-year-old Caucasian male,
and Ricardo a 6-year-old Mexican American
male. Although Quinn was older than partic-
ipants in prior research involving VSDs, he
was included because his severe ASD symp-
toms and challenging behaviors had pre-

vented practitioners from introducing an
SGD. Table 1 reports participants’ communi-
cation scores, ASD severity ratings, and prior
use of AAC and play-based touchscreen de-
vices. Information was gathered via parent
and therapist interview and direct observa-
tion. Participants had to have mastered non-
navigational requests for preferred items in
fields of four using both a grid display and
either a photo-image with embedded voice-
output hotspots or a hybrid format (e.g.,
photo image with a pop-up grid) during one
of a prior set of studies (see Gevarter et al.
2017 for initial participation requirements
and prerequisite display descriptions).

Setting and Interventionists

Sessions occurred in two rooms and an out-
door space of participants’ homes, selected
based upon the differential availability of pre-
ferred toy items in each setting (e.g., kitchen
table-top toys versus bedroom floor toys). Lo-
cations included kitchens, living rooms, and
bedrooms (intervention), as well as backyards
and balconies (generalization). Intervention-
ists (including the lead author) were graduate
students in special education at the time of
the study. The lead author trained all inter-
ventionists via modeling, review, and role play
of procedural steps.

Experimental Design and Sessions

A multielement design (Sidman, 1960), which
does not require a baseline, was implemented
for each participant. The independent vari-
able was the difference in display formats and
organizational systems, and the dependent
variable was correct responding (i.e., making
an independent request using the SGD that
corresponded to an item desired (see Re-
sponse Definitions for more detail). Although
a baseline phase can help in monitoring carry-
over effects, given that all participants had
prior experience using SGDs for non-naviga-
tional requests, there was a concern that learn-
ing could occur through practice alone and
thus baseline was excluded to avoid con-
founds that would not allow for display com-
parisons with an intervention in place.

A session consisted of 10 trials to make re-
quests for three preferred items in one of two
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conditions (schematic, taxonomic). A grid dis-
play was used for all participants in the taxo-
nomic condition (all had mastered a non-
navigational grid in the prerequisite study).
For the schematic condition, three partici-
pants used a VSD, and one (Addie) used a
schematic hybrid (pop-up grid). Addie used
the hybrid because he had more success with
a non-navigational hybrid format than a photo
image with hotspots (i.e., VSD precursor) in
the prerequisite study (Gevarter, 2014b). Both
the VSD and hybrid could be easily organized
schematically (using the photo image of the
scene) and thus were both included in this
condition. Sessions of the two conditions
(schematic and taxonomic) were rotated
across two rooms. Two to four sessions (i.e.,
one to two sessions per condition) were con-
ducted during home visits occurring two to
four times a week. Room order remained
fixed, and condition order was randomized
for each set of sessions (e.g., the schematic
condition may be in the kitchen first for one
visit and in the living room second for an-
other). Changes were made if a condition was
selected for the same order/location for more
than two consecutive sessions. A 2 to 5 min
break (depending on continued interest in
requesting) occurred between sessions. The
intervention phase continued until: (a) the
child reached mastery criterion of 80% cor-
rect for four of five consecutive sessions (with
two sessions at or above 80% for each location
and no scores below 70%) or, (b) there were
20 total sessions. The criterion of four of five
consecutive sessions allowed for some latitude
for responding to occur across two settings.
After mastery, generalization in a third setting
was introduced. If a participant mastered
generalization, (three consecutive sessions at
80%), post-treatment maintenance (randomly
rotating locations) continued the study’s end.

Materials and Selection Procedures

Preferred items and Apple iPads® or Apple
iPad MinisTM with the AutisMate application
(SpecialNeedsware LLC, © 2012) were used.
AutisMate was an application that allowed for
the creation of VSDs, grids, and a variety of
unique hybrid formats. AutisMate was initially
selected as it was one of the earliest applica-
tions to include multiple display formats.

AutisMate, now called Oneder (SpecialNeed-
sWare LLC, © 2016), has transitioned to focus
on school-based differentiation, but still in-
cludes options for AAC displays.

Preferred items. Parents and therapists
made a list of a child’s preferred items across
foods, toys/play items, and drinks. For food
and drinks they recommended three items
per category, and for toys/play items they sug-
gested three items typically played with in one
location (e.g., living room toys) and three
items from another (e.g., bedroom toys). A
multiple stimulus without replacement proce-
dure (MSWR; Leon & Iwata, 1996) was used to
determine highly preferred items across cate-
gories. For each category, parents also recom-
mended a preferred item not available in the
home and a non-preferred item. To deter-
mine a generalization item, a MSWR was con-
ducted for three preferred outdoor items
(e.g., ball, bubbles, chalk).

Modifications. Because Quinn’s interest in
food appeared to be highly variable, his
mother suggested assessing his preference for
different electronics. An iPad® tablet with var-
ious game applications (different than one
used as the SGD) was consistently preferred,
so Quinn had an electronics category instead
of a foods category on his SGD. During inter-
vention, Donna and Ricardo showed de-
creased interest in selected food and play
items. Parents could not think of additional
preferred toys for each location, but suggested
that an iPad® with games and videos were
stable preferences across locations for both
participants. An iPad® was assessed along with
the previously suggested toy/play items. For
both participants, the iPad® was most pre-
ferred. Next, parents were asked if partici-
pants had at least two highly preferred food
items, not readily available in the home, that
could be restricted to increase motivation,
and programed to be available in specific
home locations. The new food items were as-
sessed along with previous items. The top two
ranked foods were randomly assigned to one
of the two locations.

Intervention displays. Figure 1 shows exam-
ples of SGD intervention displays (with partic-
ipant images blacked out). The taxonomic
condition (grid) had a main page displaying
symbol buttons for FOODS, DRINKS, and
TOYS. For Donna, a THINGS category symbol
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was used because her preferred play items
(e.g., empty kitchen condiment bottles) might
not have been appropriately represented via
TOYS. Quinn had an ELECTRONICS symbol
instead of FOOD. Pressing a category symbol
led to a second page that displayed three sym-
bols of items in that category. One symbol
represented the preferred available item from
that category (i.e., highest ranked item from
preference assessment), and two symbols were
distractors (i.e., one non-preferred and one

preferred item not physically present). This
was done to represent typical taxonomic dis-
plays which have category folders containing
symbols for items that may not consistently be
available across settings. The same symbols for
drink and food items (or electronics for
Quinn) were displayed regardless of session
location. Toy/things distractors were the same
in both locations, and the symbol for the avail-
able item varied based upon session location
(e.g., PUZZLE in bedroom, GEAR TOY in

Figure 1. Examples of display conditions ©ONEder 2017. Used with permission. ©SymbolStix, LLC. 2017.
All rights reserved. Used with permission.
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living room). Initially, the toy/things were
selected to differ across locations, as this was
considered to be fairly typical in the natural
environment (e.g., children had different
sets of bedroom toys and kitchen tabletop
toys). When Donna and Ricardo’s prefer-
ences changed, and additional items already
associated with the training locations were
not identified, the TOY/THING category
was replaced with ELECTRONICS. Two new
food items were identified and randomly
assigned to be contingently available in one
location (e.g., popcorn in living room,
candy in kitchen).

For the schematic condition, a main page
showed three photo images of locations. Two
images were photographs of the child inter-
acting with preferred items in each of the
intervention rooms, and the third was a loca-
tion without preferred items. Thus, there were
two distractors (one preferred currently un-
available location, one non-preferred loca-
tion). Selecting a location image opened a
second page enlarging that image. The format
for the second page was based on participants’
prior performance with non-navigational dis-
plays (Gevarter et al., 2017, 2014b). For
Donna, Quinn, and Ricardo, the second pages
were VSDs. Addie’s second page displays were
hybrid pop-up grids, with a bordered hotspot
around the entire scene, which activated a
pop-up page with symbols of the three pre-
ferred items also depicted in the image. Food
and drink items were the same across loca-
tions, and toy/play items were based on loca-
tion.

During generalization, a third location
(outdoor area) and a new item were intro-
duced. The previously used food (or elec-
tronic item for Quinn) and drink were avail-
able and represented in displays in both
conditions. In the taxonomic condition, the
third category was replaced with a new cate-
gory based on the child’s highest ranked item
or activity in the new location. Pressing the
new category led to a page with a symbol for
the novel preferred item along with two dis-
tractor items. In the VSD or pop-up grid, one
of the previous locations was replaced with an
image of the new location and an embedded
hotspot or symbol for the novel item was avail-
able.

Data Collection and Response Definitions

For each session, the trainer recorded re-
sponses for each step as correct or incorrect
and coded errors. The percentage of correct
SGD requests per session was then recorded.
Correct responses in the taxonomic condition
occurred when the child independently com-
pleted the following steps: (a) pressed a cate-
gory within 6 s of the iPad® being placed in
front of him, (b) activated the voice output for
the available item within 6 s of the secondary
page appearing, and (c) reached for the item
that matched the request/output activated.
Correct schematic condition responses were
identical except Step 1 involved selecting the
image matching the current session location,
and in the pop-up grid, the participant
needed to press the large scene hotspot prior
to selecting a symbol. Across conditions, it was
also necessary that participants: (a) pressed
symbol or image hotspots no more than twice,
(b) used no more than two fingers to press the
hotspot, (c) did not touch another part of the
screen prior to or less than 3 s after the re-
sponse, and (d) did not attempt to grab items
prior to completing the response chain. These
requirements were imposed to prevent the
reinforcement of inefficient or ineffective re-
sponse topographies/patterns and were deter-
mined prior to the start of the study (partici-
pants had successfully learned to physically
operate single page systems in the prior stud-
ies).

Errors during Step 1 (choosing category or
scene) and Step 2 (choosing representation of
preferred item) were coded. Errors that in-
volved reaching for an item that did not cor-
respond to the item requested was a Step 1
error for the taxonomic condition (i.e., did
not choose category folder containing desired
item), and a Step 2 error for schematic con-
dition (i.e., did not choose symbol or image
hotspot for desired item). Step 1 errors in-
cluded: tapping multiple times, touching an-
other part of iPad®, not responding, pressing
a navigational button (e.g., home button),
grabbing an item, making an incorrect mo-
tion (e.g., swiping, hitting), or selecting the
wrong location image (i.e., location not
matching current setting) or wrong category
symbol (i.e., ultimately reached for item from
different category after SGD response chain).
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Step 2 errors were identical except instead of
errors involving the selection of wrong loca-
tions or categories, participants could make
errors involving selecting the wrong symbol
(i.e., distractor symbols) in the taxonomic
condition, or activating an output for an avail-
able item that did not ultimately match the
reached for item in the schematic condition.
Percentages for error types were computed
and errors occurring in more than 10% of
responses were reported for each condition.

Inter-observer agreement (IOA). IOA was con-
ducted for 25% of sessions per condition/per
participant. Random checks were conducted
in vivo or from videotapes. Independent ob-
servers recorded correct or incorrect re-
sponses for all steps and coded errors.

Observers were graduate students who were
trained by reviewing the operational defini-
tions for correct and incorrect response and
error codes, as well as by observing sessions
not selected for IOA. IOA was calculated using
the formula: agreements/(agreements � dis-
agreements) � 100%. Mean IOA scores were:
98% (range � 90 to 100%) for Addie, 99%
(range � 90 to 100%) for Donna, 98%
(range � 90 to 100%) for Quinn, and 96% for
Ricardo (range � 80 to 100%). Mean IOA for
errors were: 94.3% (range � 86.7 to 100%)
for Addie, 98.7% (range � 93.3 to 100%) for
Donna, 99.3% (range � 96.7 to 100%) for
Quinn, and 98.7% for Ricardo (range � 96.7
to 100%).

Data analysis. The percentage of correct
responses in each condition was continuously
graphed to observe trends (e.g., decreased
responding in both conditions) that might
indicate the need for modifications. Condi-
tions were compared in terms of differences
in mastery and rate of mastery, as well as dif-
ferences in data paths (e.g., level, trend, and
variability). Error types were analyzed to de-
termine the need for modification, and types
occurring in more than 10% of responses for
individuals, and on average across partici-
pants, were reported for each condition.

Instructional Procedures

The three items for a location (e.g., most pre-
ferred food, drink and toy) were placed in
front of the child, at a distance just beyond
reach. The SGD with the condition’s main

page (i.e., three categories or three scenes)
was put between the child and the items. For
Step 1, if the child made no response or an
incorrect response during a 6 s delay, the
trainer implemented a least-to-most prompt
hierarchy (partial physical, full physical).
Prompts for errors involving activation issues
(e.g., hitting a category or scene multiple
times) were provided. In the taxonomic con-
dition when there was no response the trainer
prompted selection of the last previously re-
quested category. In the schematic condition,
no response or the selection on an unavailable
location (distractor) led to prompting selec-
tion of the current location. For Step 2, if the
child did not respond or made an incorrect
response during a second 6 s delay, the trainer
also implemented a least-to-most prompt hier-
archy. In the taxonomic condition, if there
was no response, or the participant selected
an icon for an unavailable item (distractor),
the trainer prompted activating the symbol for
the available item. In the schematic condition,
if there was no response the trainer prompted
selection of the last chosen item. After Steps 1
and 2 were completed (prompted or indepen-
dent) a correspondence check (Frost &
Bondy, 2002) was implemented to determine
whether the SGD response emitted was
aligned to a participant’s desire for a particu-
lar item. The trainer removed the iPad®, said
“Take it” and waited for the child to take an
item from the field of three. If the child
reached for an item that differed from the
one requested, the response was blocked,
and correspondence training adapted from
PECS (Frost & Bondy, 2002) was initiated.
For the taxonomic condition, the trainer
prompted the child to select the appropri-
ate category symbol and then the appropri-
ate item symbol. For schematic conditions,
the trainer prompted the selection of appro-
priate item symbol or hotspots on the Step 2
page (any mistakes selecting the location
hotspot would have been corrected in Step
1).

For all participants except Addie (the pilot
participant), a generalization probe in each
condition was conducted prior to interven-
tion. Each condition was presented in the out-
door location with the generalization display
and items for that environment. Procedures
were similar to training, but no prompting
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occurred. After an incorrect response, the
SGD was removed for 5s and the trainer then
represented it and said “Try again”. After mas-
tering intervention in a condition, generaliza-
tion probes were reintroduced. If a partici-
pant mastered generalization, post-treatment
maintenance was introduced. Sessions were
conducted across all three settings (e.g., bed-
room, kitchen, outdoors) with each setting
used once for every set of three sessions (or-
der randomized). Procedures mirrored gener-
alization.

Modifications. A modification for Donna
was implemented based on the observation
that her SGD responses and correspondence
checks were inconsistent with alternative re-
sponses spontaneously emitted prior to her
SGD response (e.g., manual signs, pointing to
items). Due to a concern that she was request-
ing and taking items that she did not actually
want, an attempt was made to determine
whether it was possible to assess which item
she desired prior to her SGD response. Prior
to the SGD being placed in front of Donna,
the trainer said “Show me which one you want”.
The item Donna then reached, signed for, or
pointed to was considered the corresponding
item for the subsequent request. The other
items were pushed away so that the prese-
lected item was closest to Donna. If she made
a response that did not correspond with
the preselected item, she was immediately
prompted to make a corresponding response.
This procedure did not ultimately seem ap-
propriate to assess which item she desired as
she sometimes reacted negatively (e.g., whin-
ing, pushing away item) after a prompted re-
quest. After three sessions of the modification
Donna showed no interest in her preferred
items (walked away from training area). A
modification of preferred items was made
prior to returning to initial procedures. Simi-
larly, Ricardo’s preferred items were re-evalu-
ated following a decrease in performance
across conditions and an attempted session in
which he showed no interest in requesting.
For Quinn, a decision was made to change
one of the distractor symbols in the grid elec-
tronics category because his most common
error of pressing a COMPUTER distractor
instead of an IPAD icon may have been due
to the fact that the ELECTRONICS category
symbol was a different computer symbol. A

different distractor (VIDEO GAME) was in-
troduced.

Procedural integrity. Procedural integrity
was assessed in vivo or from videotape for 25%
of sessions per condition for each participant
using a checklist outlining procedural steps
for each phase. Integrity was calculated as:
Number of steps correctly implemented/
(Number of steps correctly implemented �
Number of steps incorrectly implemented) �
100%. Means were: 99% (range � 95
to 100%) for Addie, 98.3% (range � 92.5 to
100%) for Donna, 99.8% for Quinn (range �
97.5 to 100%), and 95.8% for Ricardo
(range � 90% to 100%).

Results

Table 2 summarizes which conditions were
mastered, how many sessions were required to
meet criterion, and the types of errors seen in
more than 10% of responses for each condi-
tion. Three participants (Addie, Quinn, Ri-
cardo) mastered navigational requesting with
a schematically organized VSD or pop-up grid
in nine to 11 sessions but did not meet mas-
tery criterion with a taxonomically organized
grid within 20 sessions. Donna mastered both
a schematic VSD and a taxonomic grid in 14
sessions. In the schematic condition, the only
commonly occurring error for all participants
was selecting a scene that did not match the
current setting (M � 14.8%; range � 9% to
19.5%). Participants showed a variety of com-
mon errors in the taxonomic grid, including
making multiple hits on the category page
(M � 13.3%, range � 11% to 18%), selecting
the wrong category (M � 12.3%, range � 1%
to 31.5%), and selecting the wrong item sym-
bol (M � 24. 9%, range � 8% to 45%). Three
participants (Addie, Donna, Quinn) mastered
generalization with schematic systems. Donna
was the only participant who reached a gener-
alization phase using the taxonomic grid,
which she did not master, but her perfor-
mance was on an upward trend. During post-
treatment in the schematic condition, Addie,
Donna, and Quinn all showed a brief drop in
performance followed by an increase back to
mastery level.

Addie’s data are presented in Figure 2
panel 1. There appeared to be an immediate
split in performance levels across conditions
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(beginning with 70% correct with the sche-
matic condition and 40% with the taxo-
nomic). Data for the schematic condition was
variable during the first 8 sessions but was
then relatively stable (except for brief drops
during the first session of generalization and
maintenance). He mastered the schematic
pop-up grid in 11 sessions and met generaliza-
tion criterion in four. In contrast, his perfor-
mance with the taxonomic grid was on a grad-
ual upward trend but never reached mastery
level. With the schematic pop-up grid, his
most frequent error was selecting the wrong
scene (13.5%). Common errors with the tax-
onomic grid included multiple hits of cate-
gory symbol (18%), wrong motion (swiping;
10.5%), attempting to grab the item after step

1 (17.5%), multiple hits of the item symbol
(15%), and selecting the wrong (i.e., unavail-
able) item symbol (11%). He requested across
all categories.

Donna’s data are displayed in Figure 2
panel 2. Initially, performance with the sche-
matic condition was highly variable (scores
ranging from 40 to 90%), and performance
with the taxonomic condition was less variable
but at a lower level (with a very slight upward
trend), After modifications related to the pre-
ferred items (see methods) she mastered both
conditions in the same number of sessions but
only successfully mastered generalization with
the schematic condition. Generalization data
for the taxonomic condition was on an up-
ward trend. Donna’s most common error with

TABLE 2

Participant Outcomes (Intervention and Generalization Mastery, Error Types) by Condition

Condition

Participant Outcomes Schematic Taxonomic

Addie Intervention mastery 11 sessions Not mastered
Generalization mastery 4 sessions N/A
Error types above 10% Wrong scene 13.5 % Multiple hits category 18%

Wrong motion 10.5%
Grabbed item 17.5%
Multiple hits item symbol 15%
Wrong item symbol 11%

Donna Intervention mastery 14 sessions 14 sessions
Generalization mastery 3 sessions Not mastered
Error types above 10% Wrong scene 19.5% Wrong category symbol 14%

Multiple hits category symbol 11%
Wrong motion 10%

Quinn Intervention mastery 9 sessions Not mastered
Generalization mastery 4 sessions N/A
Error types above 10% None above 10% Multiple hits category symbol 11%

Wrong item symbol 45%
Ricardo Intervention mastery 9 sessions Not mastered

Generalization mastery Not mastered N/A
Error types above 10% Wrong scene 17% Wrong category symbol 31.5%

Multiple hits category symbol 13%
Wrong item symbol 35.5%

All Intervention mastery 4 mastered 1 mastered
Generalization mastery 3 generalized 1 who reached phase did not generalize
Mean error types

above 10%
Wrong scene M � 14.8%

(range 9% to 19.5%)
Multiple hits category symbol M � 13.3%

(range 11% to 18%)
Wrong category symbol M � 12.3%

(range 1% to 31.5%)
Wrong item symbol M � 24. 9% (range

8% to 45%)
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Figure 2. Percentage of correct responses across conditions and phases for each participant.
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the schematic VSD was selecting the wrong
scene (19.5% of responses). With the taxo-
nomic grid common errors included selecting
the wrong category symbol (14%), multiple
hits of the category symbol (11%), and using
the wrong motion (swiping) on the category
page (10%). During early sessions with the
grid, the majority of Donna’s responses in-
volved selecting the FOOD category, despite
the fact that just prior to the SGD response
she would sometimes sign DRINK or point to
her preferred play items (Donna used only a
few signs functionally, including DRINK). In
contrast, in the schematic condition she re-
quested and took the food, drink, and play
items. Due to a concern that there may be
false positives in the taxonomic condition, a
modification in which she was asked what she
wanted prior to her SGD response was intro-
duced. Although this procedure led to re-
quests across a wider array of categories with
the grid, she had variable performance in
both conditions and began to show negative
reactions (e.g., pushing away items). Follow-
ing a return to the initial procedures and a
change in items, she showed an increase in
both conditions. A majority of requests with
the grid were still food requests, but there
were more correct requests for drink and
only one request for the electronic item.
She more frequently requested the elec-
tronic item with the VSD. During general-
ization, Donna’s multiple tap and wrong
motion errors with the grid increased, and
she never selected the new category ART
SUPPLIES that contained a symbol for the
new item (sidewalk chalk). In contrast, she
generalized the VSD, frequently requesting
chalk and food. After the study ended, a 10
trial probe with the generalization grid was
conducted when only the chalk was present.
She selected the art category on 0% of trials.
Teaching trials (time delay, and physical
prompt to select ART SUPPLIES) were in-
troduced with a criterion of 10 consecutive
trials selecting the correct category. It took
Donna only 13 trials to meet criterion.

Quinn’s data are displayed in Figure 2
panel 3. There appeared to be an immediate
split in performance levels across conditions
(higher level for schematic). He mastered the
schematic VSD in nine sessions and general-
ized it in four but did not master the taxo-

nomic grid. Performance with the schematic
VSD was relatively stable except for first ses-
sions of generalization and maintenance. Per-
formance with the grid was on an increasing
trend and had increased in level following a
modification. He did not show a specific error
type in more than 10% of responses for the
schematic condition. With the grid, he fre-
quently pressed category symbols multiple
times (11%) and selected the wrong item sym-
bol in 45% of responses. A modification was
introduced with the grid due to high rates of
pressing a distractor COMPUTER symbol that
was similar to the category level symbol. When
the COMPUTER symbol was changed to
VIDEO GAME, this error dissipated. Quinn
also showed differences in which items he
requested by condition. He requested the
iPad® and drink in both conditions but only
requested toys with the VSD (i.e., never
pressed TOYS in grid).

Ricardo’s data are displayed in Figure 2
panel 4. The initial level of performance with
the schematic VSD was higher than the taxo-
nomic grid, but there was a decreasing trend
in both conditions that appeared to corre-
spond with decreased interest in items. After a
change of items he mastered the schematic
VSD in nine sessions but did not master the
taxonomic grid (performance was on an up-
ward trend for final sessions). In the VSD,
Ricardo selected the wrong scene in 17% of
responses. He showed a wider variety of errors
with the taxonomic grid, selecting the wrong
category symbol in 31.5% of responses, using
multiple hits of the category symbol in 13%,
and selecting the wrong symbol item in
35.5%. During generalization with the sche-
matic VSD, Ricardo’s percentage correct var-
ied between 60–100%. He primarily was re-
questing only the novel item (i.e., water toy)
with errors during final trials. To increase in-
terest in selecting more than one item, the
initial food item was replaced with his play
iPad. This led to more requesting across items,
but he was still one session short of mastering
generalization.

Discussion

In line with research supporting potential ad-
vantages of schematic SGDs for young, typi-
cally developing children (Drager et al., 2004,
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2003), three of four participants mastered re-
questing with the schematic display but not
with the taxonomic. Although schematic dis-
plays may be advantageous due to previously
suggested hypotheses (e.g., cognitively or de-
velopmentally easier to acquire), error analy-
sis suggested additional contributing factors.

One possible reason for results favoring
schematic systems is that variability in re-
sponding with the schematic condition was
primarily associated with one specific error
type, rather than a variety of errors. This error
involved selecting a scene that did not match
the session’s location. Intervention was suc-
cessful in reducing this error, and during gen-
eralization and maintenance it also reduced
rapidly without continued intervention. De-
spite the successful results, participants may
have more easily discriminated between more
contextual/differentiated scenes (e.g., with
no common items repeated across scenes).
Carryover effects may also have occurred,
given that participants often had high rates of
selecting the wrong scene after previous ses-
sions in another location. Carryover effects
should be considered when designing inter-
ventions (Hains & Baer, 1989), given that in-
dividuals often need to rotate between VSDs
in natural environments (e.g., when changing
classroom learning centers). It is also possible
that selecting a scene represented a request
for the alternative location rather than an er-
ror.

Although different procedures may have re-
duced such errors, the VSD design choices
were made for socially significant reasons.
First, repeating common objects across scenes
was done because in natural environments
items across categories might be used to-
gether and available in multiple contexts. For
instance, Donna commonly used her play
iPad® in multiple rooms and often ate a snack
while playing with it. VSDs designed in this
manner may promote generalization of vocab-
ulary across settings and help learners under-
stand what items may be available or restricted
across locations. Additionally, the use of two
identical items across locations was intended
to reduce variability in responding due to dif-
ferences in preference. Although “location”
requests (i.e., requesting to go to the kitchen)
should be taught, it may also be important for
individuals to learn that sometimes the avail-

ability of choices is limited by the current
context. For instance, if a vocal child re-
quested a cookie in the playroom, a parent
may respond by saying “We can’t go the kitchen
for a cookie now, but you can choose a toy here”.

Although errors with selecting the correct
scene were common across participants, cate-
gory selection errors in the taxonomic condi-
tion were only above 10% for Donna and Ri-
cardo. This error type was on a decreasing
trend for Ricardo (who selected across cate-
gories), but progress was gradual. Both Donna
and Quinn did not readily select all three
categories. Initially, Donna was almost exclu-
sively selecting the FOOD category and even-
tually taking the food item (while often dis-
playing other error types), despite signing
DRINK or pointing to play items prior to SGD
responses and requesting these items with the
VSD. Similarly, during generalization, Donna
never activated an ART SUPPLIES category
despite reaching for the available item from
the category (i.e., sidewalk chalk) prior to a
grid SGD response and requesting the chalk
with the VSD. Post-study probes when only the
chalk was present demonstrated that although
Donna did not select the correct category
without intervention, she rapidly learned the
response. Similar to Donna, Quinn was never
observed to select the TOYS category in the
taxonomic condition despite requesting toys
with the VSD. Embedded images may provide
more recognizable visual stimuli (in compari-
son to unfamiliar category symbols) indicating
item availability. Results might have been dif-
ferent if responses were modeled, or if one
preselected item was present at a time so that
categories could be errorlessly prompted (see
Strasberger & Ferreri, 2014). Such modifica-
tions are not without limitations, as noted by
the fact that Donna lost interest when a pre-
selected item of her choosing was the only one
available.

In addition to category selection errors, se-
lecting a symbol for an unavailable (distrac-
tor) item was also common in the taxonomic
condition. This error may have occurred for
several reasons. Some participants may have
had difficulty discriminating between sym-
bols (Gevarter et al., 2017). For instance,
Quinn’s selection of a COMPUTER distractor
(drawing of desktop computer) appeared to
suggest confusion over which icon corre-
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sponded with his preferred available iPad,
which may have been impacted by the fact
that the ELECTRONICS category symbol was
also a computer icon (drawing of a laptop
computer). The fact that Quinn’s selection of
the wrong icon reduced when the item level
computer icon was replaced with a video game
icon may suggest that presenting similar icons
together, or using a category icon too similar
to an item icon, may cause confusion. In con-
trast, Ricardo’s item level non-correspon-
dence errors often coincided with initial selec-
tion of an incorrect category (e.g., if he
ultimately reached for drink but had initially
mistakenly selected the food category, he
seemed to just randomly pick any food icon).
Across participants, the presence of icons rep-
resenting unavailable items in the grid may
have also contributed to errors at this level.
For instance, although Addie used symbol-
based icons in both conditions, he had more
frequent errors selecting the wrong symbol
with the taxonomic grid. The taxonomic con-
dition was designed to represent how grids are
typically organized (e.g., a variety of available
and unavailable symbols in a category), in
comparison to VSDs, which include only vo-
cabulary relevant to the specific context or
location. Although there were no unavailable
distractors at the “item” level (i.e., on page
two) in the schematic condition, the use of
one preferred unavailable location, and one
non-preferred, unavailable location in the
schematic condition was equated to the use of
distractor items in the grid. Thus “errors” in
which participants selected an unavailable
item with the grid may have been similar to
errors selecting unavailable scenes. Again, al-
though it is important to be able to request
items not immediately available, it is equally
necessary to be able to choose from available
items.

It also appeared that physical activation er-
rors were more prominent with the grid. Tap-
ping symbols multiple times was common with
the taxonomic grid. It is unclear what display
elements contributed, but results are similar
to prior studies with a variety of applications
(Gevarter et al., 2017, 2014a, 2014b). This
error has social significance as such responses
lead to inefficient or atypical voice outputs
(e.g., delaying or repeating output). Another
interesting finding is that Addie and Donna

had high rates of an error involving “swiping”
across the grid category page (which led to
navigation to a blank page). Additionally, Ad-
die’s high percentage of attempting to grab
items after the first response with the taxo-
nomic grid, but not with the schematic pop-up
grid, appeared to suggest a difference in how
he perceived the response chain across condi-
tions. The fact that the DRINKS category sym-
bol (two cups) was similar to his item icon
(SIPPY CUP) may have prevented him from
realizing an additional response was required.

In addition to examining errors, it is impor-
tant to consider how prior experience (e.g.,
with AAC systems and touch screens) and
other learner characteristics may have im-
pacted results. Interestingly, prior experience
with AAC systems with similarities to a taxo-
nomic grid (e.g., PECS) did not predict
greater success with this system. Unlike Light
et al.’s (2004) findings with typically develop-
ing children, individuals ages 4 years and
above showed performance differences across
schematic and taxonomic conditions. It is pos-
sible that other factors (e.g., ASD severity, cog-
nitive skills) may be relevant. Additionally, al-
though participants in this study had mastered
the use of prerequisite displays for both con-
ditions, they all also had demonstrated faster
rates of acquisition and/or more consistency
in correct responding with the VSD and hy-
brid prerequisite displays (Gevarter et al.,
2016, 2014b). Individuals who showed more
rapid acquisition with grid displays than photo
images or hybrids at a prior learning stage, or
individuals without any prior skills, may have
demonstrated different results. Initial gener-
alization probes and first data points for some
participants may also indicate that slight dif-
ferences in level of responding may have been
apparent in baseline, but it is unclear if up-
ward trends would have occurred without in-
struction. Had a baseline showed differences
across conditions, it may have been evidence
of greater generalization from prior learning
phases in one display over another, or implicit
advantages of one system without explicit in-
struction. That information would be valuable
but would not allow for the demonstration of
differences between display formats with inter-
vention in place (the research question at
hand). Future research could therefore seek
to determine whether there are differences in
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responding across displays without interven-
tion in place for individuals with and without
prior experience.

Other aspects of this study may limit find-
ings. First, it may be unclear how results would
generalize to other applications or how partic-
ipants would perform in more naturalistic
contexts. The fact that at least two participants
lost interest in the preferred items selected for
training may suggest that a greater variety of
items and/or the ability to change items easily
may be important. The selection of two pre-
ferred toys used differentially by location may
have initially limited the use of the most
highly preferred items. As some individuals
might have only a few preferred items that
generally should be included across home
VSDs, it may have been more appropriate to
assess items used differentially across larger
settings (e.g., school versus home).

This study provides several implications for
assessment and intervention. The design dem-
onstrates a potential way in which practitio-
ners could compare different SGD displays
during intervention. The fact that differential
responding was seen during intervention
(without the need for a pre-assessment), sug-
gests that AAC assessment could be embedded
into instruction, thus limiting delays to adopt
AAC. Decisions regarding the most appropri-
ate formats and strategies to continue with
could be determined via data collection and
error analysis.

The use of correspondence checks during
assessment may be useful, as some participants
frequently made SGD responses that did not
correspond with the item they reached for
and therefore might have received less desir-
able responses to communication attempts if
correspondence checks were not conducted.
The error analysis procedures could be
adapted to identify specific problems individ-
uals are experiencing with systems, and results
could be used to modify and/or tailor inter-
ventions. Although a time-delay with error
correction appeared appropriate for teaching
schematic systems, alternative methods might
be needed to ensure correct use of multiple
categories in taxonomic grids. For instance,
although Donna had demonstrated strong dis-
crimination skills in her use of a PECS system
up to phase V prior to this study, she struggled
to discriminate between category based sym-

bols. Modeling could be used for new or in-
frequently pressed categories, or only items
from such categories could be made available
for a given training session (see Strasberger
& Ferreri, 2014). Alternatively, individuals
could practice matching stimuli to a category.
In addition, as taxonomic grids may be easier
to program (e.g., no need to reprogram vo-
cabulary with classroom changes), practitio-
ners may consider starting with schematic
models and gradually transitioning to taxo-
nomic. The use of a functional schematic sys-
tem while a taxonomic grid is being gradually
acquired might be particularly important for
individuals who use challenging behaviors in
replace of functional communication (Ge-
varter et al., 2017). Additionally, teaching
more than one format would allow AAC users
to have a choice to use the system most appro-
priate for a given context. For example, an
AAC user might use a taxonomic grid for re-
sponses that generalize across settings but use
a schematic VSD to have a social conversation
about a recent activity or event.

The findings and limitations of this study
suggest several avenues for future research.
First, the study should be replicated across
applications and across participants with dif-
ferent characteristics. More pre-intervention
assessments (e.g., matching and categoriza-
tion abilities) could elucidate characteristics
that might predict differential success. Alter-
native display and intervention methods could
also be explored (e.g., use more contextual-
ized scenes with items related to the same
activity; explicitly model category and scene
selection). Because differences in selecting
the correct scene or category were not the sole
factor contributing to differential success,
other elements associated with the organiza-
tional design of displays could be examined.
For instance, to avoid the problem of individ-
uals being distracted by unavailable items
within a FOODS category, sub-folders such as
HOME FOODS and SPECIAL TREATS could
be created. Alternatively, researchers could
examine schematic grids. Research also needs
to explore more naturalistic situations and
parent and/or practitioners’ ability to pro-
gram systems and make rapid adaptations
when preferences change. Abilities to request
locations or items out of sight should also be
considered. Preference changes seen in this
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study might also suggest the need to either (a)
add components to reduce the likelihood of
item satiation or (b) create protocols sensitive
to preference changes (e.g., incorporate re-
peated preference assessments).

Although this study extends SGD research
beyond simple one-step requesting, a multi-
tude of more advanced requesting skills (e.g.,
sentence building, requesting social engage-
ment) and/or alternative language skills (e.g.,
commenting, answering questions) need to be
explored with multiple display formats across
environments. It is possible that different dis-
plays might provide advantages for different
skills or that fluidity with taxonomic systems
will increase along with the introduction of
more advanced language. Furthermore, given
the commonly observed physical issues with
symbol buttons across studies (Gevarter et al.,
2017, 2014a, 2014b), future research should
examine this across applications. Finally, study
procedures could be modified to create a
practitioner-friendly assessment and interven-
tion protocol. Research would be needed to
assess the efficacy, validity, and reliability of
such a protocol.
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Prism series, Friendship 101 focuses on building social competence, friendship
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friendly guide address the needs of students in different developmental periods (from
pre-K through young adulthood), providing teachers, parents, faculty and teacher
educators with tools and strategies for enhancing the social skill development of these
children and youth. Presented through an ecological perspective, together these
chapters emphasize building social competence within and across school, home, and
community contexts.
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Education and Training in Autism and
Developmental Disabilities

Editorial Policy

Education and Training in Autism and Developmental Disabilities focuses on the
education and welfare of persons with autism and developmental disabilities.
ETADD invites research and expository manuscripts and critical review of the
literature. Major emphasis is on identification and assessment, educational pro-
gramming, characteristics, training of instructional personnel, habilitation, preven-
tion, community understanding and provisions, and legislation.

Each manuscript is evaluated anonymously by three reviewers. Criteria for ac-
ceptance include the following: relevance, reader interest, quality, applicability,
contribution to the field, and economy and smoothness of expression. The review
process requires two to four months.

Viewpoints expressed are those of the authors and do not necessarily conform to
positions of the editors or of the officers of the Division.

Submission of Manuscripts

1. Manuscript submission is a representation that the manuscript is the author’s
own work, has not been published, and is not currently under consideration for
publication elsewhere.

2. Manuscripts must be prepared according to the recommendations in the
Publication Manual of the American Psychological Association (Sixth Edition,
2009).

3. Each manuscript must have a cover sheet giving the names and affiliations of
all authors and the address of the principal author.

4. Research studies, including experimental (group and single-subject methodol-
ogies), quasi-experimental, surveys, and qualitative designs should be no more
than 20–30 typewritten, double-spaced pages, including references, tables,
figures, and an abstract.

5. Graphs and figures should be originals or sharp, high quality photographic
prints suitable, if necessary, for a 50% reduction in size.

6. Three copies of the manuscript along with a transmittal letter should be sent to
the Editor: Stanley H. Zucker, Mary Lou Fulton Teachers College, Box 871811,
Arizona State University, Tempe, AZ 85287-1811.

7. Upon receipt, each manuscript will be screened by the editor. Appropriate
manuscripts will then be sent to consulting editors. Principal authors will
receive notification of receipt of manuscript.

8. The Editor reserves the right to make minor editorial changes which do not
materially affect the meaning of the text.

9. Manuscripts are the property of ETADD for a minimum period of six months.
All articles accepted for publication are copyrighted in the name of the
Division on Autism and Developmental Disabilities.

10. Please describe subjects (or any other references to persons with disabilities)
with a people first orientation. Also, use the term �intellectual disability�
(singular) to replace any previous term used to describe the population of
students with significant limitations in intellectual functioning and adaptive
behavior as manifested in the developmental period.
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CEC’s Division on Autism and Developmental Disabilities (DADD), welcomes 

the submission of proposals for innovative and engaging presentations that link 
research to practice wwithin the following or related topical areas: 
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 SSexuality  SSelf-ddetermination 
 MMental Health 
 PPost-ssecondary Initiatives 
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 AAssessment 

 
Proposals may only be submitted online through Cvent’s abstract 

management system. To access the weblink and submit a proposal,  
please click here: 

 

 https://www.cvent.com/c/abstracts/da0dc786-fdb1-4f6b-a925-dcf63665b4b8  
 

Proposal Submission Deadline: June 1, 2018 
 

For further information, please contact: 
Cindy Perras, Conference Co-ordinator 

 cindy.perras@gmail.com 
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