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Systematic Review of Bullying and Cyberbullying in Young
People with Intellectual Disability
Clara Martínez-Cao, Laura E. Gómez, M Ángeles Alcedo, and
Asunción Monsalve
University of Oviedo
Abstract : Bullying and cyberbullying are problems of scientiﬁc and social interest, but research in people with
intellectual disability (ID) is very scarce. The aim of this study seeks to answer: (a) What variables have been
identiﬁed as risk and protective factors? (b) What are the psychological and physical consequences? and (c)
what is the response of the victims and the people around them? A comprehensive search of relevant databases
included studies in Spanish or English; published between 2007 and April 2019; and with up to 18 years old
participants with ID. The search yielded 527 hits. Following the application of explicit inclusion criteria and
PRISMA checklist, 37 papers were deemed suitable for the review. The need for further research together with
prevention and intervention strategies are highlighted.
The term bullying, which today has come
to mean harassment, ﬁnds its origins in the
Dutch word boel. The ﬁrst time it was used in
the sense of school bullying was in a study
into repeated acts of aggression toward a fellow student unable to easily defend him or
herself (Olweus, 1973). Research addressing
the issue has increased since then, resulting
in multiple deﬁnitions (Vaillancourt et al.,
2008). One of the most common deﬁnes it as
intentional, repeated, aggressive behavior
involving an imbalance of power (an essential
criterion to differentiate an act of bullying
from a simple act of aggression), which causes
harm, distress, or discomfort to another individual (Olweus, 2013). The bullying can
take two forms: (a) indirect or relational,
involving social exclusion or isolation (e.g.,
lying, spreading rumors, manipulating relationships); or (b) direct, including physical
and verbal harassment (e.g., hitting, pushing,
insults) (Juvonen & Graham, 2014; Olweus,
2013). There are three types of participants in
a bullying episode (Olweus, 2013): the bully,
the victim, and bystanders; although, it should
be noted, the categorization of individuals
Correspondence concerning this article should
be addressed to Laura E. Gómez, University of
Oviedo, Department of Psychology. Plaza Feijoo,
s/n. Oviedo, Asturias, 33003, SPAIN. E-mail:
gomezlaura@uniovi.es

involved in the bullying is not static but
dynamic (Espelage & Swearer, 2003).
Over the last few years, with the development of new technologies, we have witnessed
the emergence of a new type of harassment—
cyberbullying—, which involves using the
Internet (e.g., email, instant messaging, websites, blogs, online games) and mobile devices
to bully fellow students (Garaigordobil, 2011).
According to Smith (2006), cyberbullying can
be deﬁned as an intentional, repetitive and
constant act of aggression, in which a group or
an individual uses electronic media to harass a
victim who cannot defend him or herself. This
type of bullying has speciﬁc characteristics: acts
of electronic aggression can be disseminated
rapidly to a large audience; and the aggressor
can remain anonymous, using a pseudonym or
a false identity. These features make the aggression easier to commit and increase the likelihood that it will go unpunished, while at the
same time increasing the defenselessness of the
victim (Smith, 2006; Tokunaga, 2010).
The social relevance of the phenomena of
bullying and cyberbullying is increasingly important, due to their high prevalence and the
consequences for perpetrators and victims
(Gini & Pozzoli, 2009). In terms of prevalence, the latest studies estimate that between
37% and 70% of students have been affected
by this problem (Buelga et al., 2010; Garaigordobil, 2011; Jenaro et al., 2018; Microsoft,
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2012; Royal Society for Public Health, 2017).
As for the consequences, the experience of
being bullied is associated with psychosomatic
symptoms, social isolation, low self-esteem,
anxiety, depression, and suicidal ideation
(Gini & Pozzoli, 2009; Jenaro et al., 2017;
Lereya et al., 2015; Moore et al., 2017); and
worsening health for the victim when a
chronic illness is also present (Zinner et al.,
2012). Cyberbullying, in addition to the above
consequences, heightens feelings of vulnerability in victims, who can never feel completely safe because they could be the target
of online aggression at anytime and anywhere
on the Net (Kowalski & Limber, 2007). Meanwhile, the students who actually carry out the
bullying are also at risk of depression and anxiety (Ford et al., 2017), drug use (Lamb et al.,
2009), deviating from rules, abuse of power,
and pre-delinquent behaviors (Hernández &
Solanos, 2007).
This type of violent behavior among peers
also affects people with intellectual and developmental disabilities (IDD), who are more
vulnerable and at greater risk of victimization
(Hughes et al., 2012). If, in addition, there
are severe communication impairments, it
becomes all the more difﬁcult to report the
offense, thus increasing the risk that the perpetrator will act (Bryen et al., 2003). Jenaro et
al. (2018) showed that this population is also
at increased risk of cyberbullying; their recent
study found that 15% of adult participants
with ID had been a victim of cyberbullying
and that 9.7% were still being cyberbullied.
Despite the importance of this situation,
given the serious harm that bullying and cyberbullying can inﬂict on the physical and psychological health of the victim, research into the
characteristics and consequences of these phenomena in young people with IDD has been
limited (Alhaboby et al., 2019). Against this
backdrop, the aim of this paper is to present a
state of the art regarding the characteristics of
bullying and cyberbullying in young people
with IDD. More speciﬁcally, it seeks to answer
the following research questions: (a) What variables have been identiﬁed as risk and protective factors? (b) What are the psychological and
physical consequences? and (c) What is the
response of the victims and the people around
them in these situations?

Method
The present systematic review follows Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines (PRISMA; Moher
et al., 2009).
Search Strategy
For this review we conducted a systematic
search in the following databases: Scopus,
Pubmed, Eric, PsycINFO, Web of Science
(WOS), and Dialnet. In order to limit the
results to the most relevant, the following
search strategy was used: [(“intellectual disabilit*” OR “learning disabilit*”) AND (“bullying” OR “school abuse” OR “childhood
victimization” OR “cyberbullying” OR “cybervictimization” OR “cyber-victimization”) AND
(“assessment” OR “risk* factor*” OR “protect* factor*” OR “type*” OR “consequences”
OR “effect*”) AND (“child*” OR “youth*” OR
“junior” OR “teen*” OR “adolescent” OR “juvenile” OR “infant” OR “young” OR “junior”
OR “infantile”)]. The same search strategy
was used with the above descriptors in Spanish. We supplemented the database search by
reviewing reference lists of articles meeting
our inclusion criteria (backwards reference
search).
Study Selection
The articles located were examined in order
to select those that met the following inclusion criteria: (a) available in Spanish or English; (b) published between 2007 and 2019;
(c) participants with ID aged up to 18 years
old (also included retrospective studies with
participants over the age of 18 who were
reporting on their childhood and adolescence); and (d) original research studies
(reviews and theoretical articles were therefore excluded).
The combined database searches (completed March 24, 2019) yielded 527 citations,
following deduplication between databases
(see Figure 1 for complete ﬂowchart). From
the screening of the titles, 416 were excluded;
abstract screening resulted in the elimination
of a further 45. Then, after reading 66 fulltext articles, 29 were eliminated for the
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) ﬂow diagram.
IDD = intellectual and developmental disabilities.

following reasons: they did not specify the age
of participants; participants did not have an
ID or were over 18; or the study did not examine the relationship between ID and bullying
or cyberbullying. To sum up, of the 111
articles initially selected, 37 made up the ﬁnal
sample of articles upon which the conclusions
of this literature review are based.
Organization and Analysis
The analysis of the studies included in the
review and the subsequent presentation of
results were consolidated with the same objectives in mind. Following an exhaustive reading

of the different papers, we produced a synthesis
of the most relevant aspects relating to bullying
and cyberbullying in people with ID.

Results
Characteristics of the Selected Studies
The 37 articles we reviewed were published in
a total of 22 scientiﬁc journals. The journals
with the most publications were Journal of Intellectual Disabilities, Journal of Mental Health
Research in Intellectual Disabilities, and Research
in Developmental Disabilities. The authors with
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TABLE 1
Descriptive Studies
Author/s (year)

Informants

Participants

Assessment Moment

Reiter, & Lapidot-Leﬂer (2007) SR
Didden et al. (2009)
SR
Farmer, & Aman (2009)
RO(PA)

12–21
12–19
3–21

Cross-sectional
Cross-sectional
Cross-sectional

Emerson (2010)
Starke (2011)
Leutar et al. (2014)
Sullivan et al. (2014)

16–55
18–32
25–39
11–16 (M = 13)

Cross-sectional
Retrospective
Retrospective
Cross-sectional

13–18
13–18

Cross-sectional
Cross-sectional

13–17
3–18
12–37
6–18

Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional

16–24
4–18
13, & 15
11, & 13
7–27

Cross-sectional
Cross-sectional
Longitudinal
Longitudinal
Cross-sectional

18–63 (M = 43)

Retrospective

Chitiyo et al. (2014)
López et al. (2016)

Chiu et al. (2017)
Cook et al. (2017)
Fisher et al. (2017)
Banks et al. (2017)
Saldanha (2017)
Stewart et al. (2017)
Wright (2017)
Pitt et al. (2018)
Robinson (2018)

Grifﬁn et al. (2019)

IDD = 186
IDD = 114
SD = 58 parents
OND = 194 parents
SR
IDD = 2,898
SR
IDD = 11
SR
IDD = 10
SR+RO(PR)
OND = 63
IDD = 11
PR = 35
RO(PR)
PR = 58
SR+RO(PA & PR) IDD = 70
PA = 63
PR = 73
SR
IDD = 706
RO(PR)
PR = 124
SR
WS = 15
SR+RO(PA)
IDD = 43
PA = 43
SR
IDD = 16
SR
IDD = 330
SR
IDD = 131
SR
IDD = 10
SR+RO(PA & PR) IDD = 27
PA = 20
PR = 14
SR
IDD = 18

Age (M years)

Note. SR = self-report; RO = report of others; IDD = intellectual and developmental disabilities; OND = other
neurodevelopmental disorders (e.g. ADHD, ASD, behavior disorders, learning difﬁculties); DS = Down syndrome; WS = Williams syndrome; PR = Professionals (teachers, direct-care staff, mental health professionals);
PA = Parents.

the most contributions on the topic were
Emerson (n = 5), Baines, Hatton, and Robertson (n = 3). As regards timing, publication
output was highest between 2016 and 2018,
with a doubling—even tripling—of articles
from 2014 (26 of the 37 articles were published in the last ﬁve years).
In terms of research design, there were two
types of studies: 19 descriptive studies (Table
1) and 18 comparative studies comparing two
or more groups of participants depending on
the type of disability present (Table 2). It
should be noted that Zeedyk et al. (2014)
obtained their sample from the work carried
out by Christensen et al. (2012), but both
articles were included because the sample

size, characteristics, and assessment measures
were different. It was a similar situation with
the studies conducted by Emerson et al.
(2016a, 2016b), and by Flouri et al. (2018); all
obtained their samples from the Millennium
Cohort Study but differed in instruments
used and in research aims.
In the selected studies, questionnaires and
semi-structured interviews were the most common techniques used to assess bullying and
cyberbullying, although limited information
was given as regards the characteristics or
psychometric properties of the instruments.
In some cases, the people with ID provided
the information themselves; in others third
parties—generally mothers, fathers, teachers,
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TABLE 2
Comparative Studies
Author/s (year)
Reiter et al. (2007)

Informants
SR

Participants

IDD + OND = 50
TN = 50
Christensen et al. (2012) SR + RO(MO)
IDD = 46
TN = 91
MO = 83
Zeedyk et al. (2014)
SR + RO(MO)
OND = 44
IDD = 39
TN = 92
MO = 175
Berg et al. (2015)
SR
IDD = 247
TN = 428
Mayes et al. (2015)
RO(MO)
OND = 1,130
OMD = 161
IDD = 230
TN = 186
Vaz et al. (2015)
SR + RO
IDD = 395
Blake et al. (2016)
SR
IDD = 230
AD = 230
OD = 750
OND = 1,090
Alfaro et al. (2016)
SR
IDD = 700
TN = 7,023
Emerson et al. (2016a)
SR
TN = 12,640
IDD = 647
Emerson et al. (2016b)
SR + RO(PA)
IDD = 325
TN = 11,364
PA = 11689
Hatton et al. (2017)
SR
TN = 10,721
IDD = 314
Chan et al. (2018)
SR
TN = 2,431
OD = 309
IDD = 389
OND = 1,164
AD = 43
Flouri et al. (2018)
SR + RO(PA)
TN =13,977
IDD = 1,010
IDD + OMD = 1,853
PA = ?
Kavanagh et al. (2018)
SR + RO(PA & PR) OD = 399
IDD = 1,068
TN = 2,489
PA & PR=?
Tipton et al. (2018)
SR + RO(MO)
OND = 40
IDD = 34
TN = 82
MO = 152
Whitney et al. (2018)
SR
DI = 423
TN=35,099
Gjertsen (2019)
SR
IDD = 93

Age (M years)

Assessment Moment

12-21 (M = 16.58)
12-18 (M = 16.10)
8, 9 & 13

Cross-sectional
Longitudinal

13

Cross-sectional

11-17 (M = 13.5)

Cross-sectional

? (M = 8.9)
? (M = 12.5)
? (M = 8.6)
? (M = 8.7)
? (M = 11.9)
15-19

Cross-sectional

Cross-sectional
Cross-sectional

? (M = 14.2)
? (M = 13.2)
5, 7 & 11

Longitudinal

11

Cross-sectional

13 & 17

Longitudinal

6-18

Cross-sectional

3, 5, 7 & 11

Longitudinal

12-13

Cross-sectional

13 & 15

Longitudinal

6-17

Cross-sectional

16-76

Cross-sectional

Cross-sectional

(continued on next page)
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TABLE 2—(Continued)
Author/s (year)
Begara et al. (2019)

Informants
SR

Participants
IDD = 45
OND = 31
TN= 105

Age (M years)

Assessment Moment

10-25 (M = 16.35)

Cross-sectional

Note. SR = self-report; RO = report of others; IDD = intellectual and developmental disabilities; OND = other
neurodevelopmental disorders (e.g. ADHD, ASD, behavior disorders, learning difﬁculties, language disorders); OD = other disabilities (physical disability; not speciﬁed disability); OMD = other mental disorders (eating disorders, affective disorders, challenging behavior); PR = professionals (teacher, direct-care staff, mental
health professionals); PA = parents; MO = mothers; TN = typical neurodevelopment; ? = not speciﬁed.

and/or professionals—gave the responses.
Where tests were used (Table 3), these were
primarily developed ad hoc for research purposes, and were not used beyond the studies
for which they were created.
The studies mostly used instruments developed for the general population, the exceptions being those that were created speciﬁcally
(Begara et al., 2019; Farmer & Aman, 2009) or
adapted (Álvarez et al., 2017; Currie et al.,
2014; Mencap, 1999) to assess people with ID.
The only difference between the original
instruments and the adapted versions was that
the latter used simpler language to facilitate
understanding of the questions; the adapted
versions were not psychometrically validated.
Instruments that provided information on
reliability and validity generally gave the internal consistency coefﬁcient using Cronbach’s
Alpha. While values tended to exceed .70, it
was the ad hoc questionnaire developed for the
study by Kavanagh et al. (2018) that yielded the
best results in this area (>.95). In terms of
length, the questionnaires varied considerably.
For the instruments to assess bullying, the
shortest was the Teacher’s Report Form (Achenbach & Edelbrock, 1986), with only 10 items;
while the lengthiest was the Child Health and Illness Proﬁle-Adolescent Edition (CHIP-AE) (Starﬁeld
et al., 1995), with 183 items, although it measures health problems as well as violent acts.
Questionnaires designed to analyze cyberbullying were always short. In fact, the lengthiest
instrument—Cyber Victimization (Wright & Li,
2013)—consisted of only nine items. As for
response type, questionnaires with Likert scales
were primarily used, most often with ﬁve
response options.

Research Question 1: Risk and Protective Factors
There are several risk factors that make young
people with ID more vulnerable to bullying.
One of these is the educational setting:
attending an ordinary school puts these
young people at greater risk of being victims
of bullying (Chan et al., 2018). While special
education centers tend to represent a more
protective environment (Reiter et al., 2007),
they are not devoid of experiences of harassment and stigmatization (Leutar et al., 2014;
Saldanha, 2017). Among the personal variables that could act as risk factors, being Caucasian (Blake et al., 2016), being female, and
living in a family with low levels of educational
attainment are all associated with heightened
vulnerability (Kavanagh et al., 2018). Further
predictors of victimization are poor social
skills, isolation from peers, and conﬂict in
friendships (Blake et al., 2016; Christensen
et al., 2012; Zeedyk et al., 2014). By contrast,
the inﬂuence of the ID on the risk of becoming
a victim of bullying does not yield conclusive
results: while three studies suggest that the disability increases the risk (Berg et al., 2015;
Flouri et al., 2018; Grifﬁn et al., 2019), others
argue that there is no relationship, and point
to emotional and behavioral problems as the
main victimization risk factor (Blake et al.,
2016; Mayes et al., 2015; Tipton et al., 2018;
Zeedyk et al., 2014).
The risk factors with regard to cyberbullying have received less attention, with only
four studies devoted to the subject. As with
bullying, there was found to be a signiﬁcant
relationship between being a victim of
cyberbullying and attending an ordinary
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TABLE 3
Instruments Used to Assess Bullying and Cyberbullying in Youth With IDD.
Name
Teacher’s Report Form
(TRF)
Cyber-agression (CYBA) and
Cyber-victimization
(CYVIC) Questionnaires
for Adolescents
Ad-hoc questionnaire
Ad-hoc questionnaire
Ending the Silence
Juvenile Victimization
Questionnaire (JVQ)
Problem Behavior Survey
(Ad-hoc questionnaire)
Ad-hoc questionnaire

Ad-hoc questionnaire
Health Behavior of
School-Aged Children
(HBSC)
Ad-hoc questionnaire
Children’s Scale of Hostility
and Aggression: Reactive/
Proactive (C-SHARP)
Urban Adolescent School
and Peer Problem
Situation Scale
Ad-hoc questionnaire
Strengths and Difﬁculties
Questionnaire (SDQ)
The Middle School Classroom Environment Indicator (MSCEI)
Ad-hoc questionnaire
Pediatric Behavior Scale
(PBS)
Ad-hoc questionnaire

Author/s(year)

Respondents

Answer Format

Assessed Construct(s)

Achenbach &
Edelbrock
(1986)
Álvarez et al.
(2017)

Educative
staff

Likert

Aggressiveness

Students

Likert

Cyberbullying

Begara et al.
(2019)
Blake et al.
(2016)
Bryen et al.
(2003)
Chan et al.
(2011)
Chitiyo et al.
(2014)
Chiu et al.
(2017)

Students

Multiple
choice
Likert

Use of new technologies
and social networks
Bullying

Open

Physical, sexual and
emotional abuse
Bullying and
cyberbullying
Bullying

Students and
parents
Students
Students and
parents
Teachers

Dichotomic

Students

Likert

Cook et al.
(2017)
Currie et al.
(2014)

Professionals

Likert

Students

Likert

Social exclusion, verbal
harassment,
extortion and sexual
abuse
Bullying and
cyberbullying
Bullying

Didden et al.
(2009)
Farmer &
Aman
(2009)
Farrell et al.
(2006)

Students

Likert

Cyberbullying

Parents

Likert

Hostility and aggression

Students

Likert

School problem
situations

Students

Bullying

Parents

Likert and
open
Likert

Students

Likert

Students

Likert

Parents

Likert

Students,
parents,
and
teachers

Likert and
open

Gjertsen
(2019)
Goodman
(2001)
Hine (2001)

Kavanagh et al.
(2018)
Lindgren &
Koeppl
(1987)
López et al.
(2016)

Likert

Bullying
Psychosocial
characteristics of the
classroom
Bullying and
cyberbullying
Bullying

School climate

(continued on next page)
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TABLE 3—(Continued)
Name
National Survey of
Children’s Health
Questionnaires (NSCH)

Bullying Questionnaire (BQ)
Harassment/Bullying
Questionnaire
Bully Victimization Scale
(BVS)
Child Health and Illness
Proﬁle-Adolescent
Edition (CHIP-AE)
Child and Youth Mental
Health Developmental
Disability Assessment
Instrument
(InterRAIChYMH-DD)
Cybervictimization
Face-To-Face Victimization

Author/s(year)

Respondents

Answer Format

Assessed Construct(s)

Maternal and
Child
Health
Bureau
(2017)
Mencap
(1999)
Olweus (1991)

Parents

Likert,
dichotomic
and open

Bullying

Students

Bullying

Students

Multiple
choice
Likert

Reynolds
(2003)
Starﬁeld et al.
(1995)

Students

Likert

Bullying

Students

Likert

Victimization

Stewart et al.
(2015)

Students

Open

Bullying

Wright & Li
(2013)
Wright et al.
(2014)

Students

Likert

Cyberbullying

Students

Likert

Bullying

school (Chan et al., 2018); receiving low levels of support from parents, friends, and
teachers (Wright, 2017); and the presence
of depressive symptoms or low self-esteem
(Didden et al., 2009). Furthermore, Didden
et al. (2009) suggest that frequent computer use is a risk factor in becoming a victim of cyberbullying, while the presence of
ADHD and a high IQ increase the likelihood of being a cyberbully. Conversely,
Begara et al. (2019) found no signiﬁcant
differences between the young people with
IDD and their neurotypical peers with
regard to the probability of engaging in
cyberbullying.
Research to determine protective factors is
considerably less abundant; none of the studies looked at cyberbullying, and only two
explored protective factors with regard to
bullying. Having competent social skills
(Zeedyk et al., 2014), feeling safe in school,
and perceiving school as a safe environment
(Blake et al., 2016) are all considered to
reduce the likelihood of being bullied.

Bullying

Research Question 2: Psychological and Physical
Consequences
Most of the studies highlighted the serious
harm caused to physical and psychological
health. If we look ﬁrst at the psychological
consequences, being bullied increases the
likelihood of developing mental health problems (Gjertsen, 2019; Hatton et al., 2017).
These include depression (Berg et al., 2015.;
Whitney et al., 2018); self-destructive behaviors and suicide attempts (Starke, 2011); anxiety and stress (Chiu et al., 2017; Whitney
et al., 2018); and interpersonal difﬁculties
(Reiter & Lapidot-Leﬂer, 2007). Alfaro et al.
(2016) point also to a signiﬁcant association
between having been a victim or a bully and
the consumption of alcohol, although this
relationship was not signiﬁcant in other studies (Emerson et al., 2016b). Similarly, being
bullied increases a sense of insecurity in the
classroom, and decreases feelings of belonging (Vaz et al., 2015) and integration (Pitt
et al., 2018). As regards the psychological
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consequences of cyberbullying in young people with ID, only one study focuses on the subject, and notes that being a victim of
cyberbullying is associated with increased
depressive symptoms a year after the events.
These serious psychological consequences
should also be considered alongside the
effects observed in the physical health of adolescents (Emerson, 2010): exposure to bullying and acts of discrimination at school was
associated a year later with poorer health outcomes; this association was stronger for people with lower levels of material or social
resources. A relationship was also found
between being bullied and being overweight
or obese (Emerson et al., 2016a).
In addition, when comparing the effects of
bullying on young people with and without
ID, the studies observed greater emotional
and physical consequences in those with ID
(Reiter et al., 2007; Zeedyk et al., 2014). Speciﬁcally, research conducted by Berg et al.
(2015) found that the probability of clinical
depression was 10% for young people with
ID, compared with 3% for their peers without
ID. In fact, among the most frequent users of
mental health services are children aged 11
to 14 with ID or ASD, who are victims of bullying and live in a dysfunctional family setting
(Stewart et al., 2017). Finally, Tipton et al.
(2018) argue that the severity and chronicity
of bullying is higher among young people
with IDD.
Research Question 3: Responses to Bullying and
Cyberbullying
When questioned on how they responded to
bullying, students with ID reported that one
of the strategies they used most was to seek
help from parents, friends, and teachers
(Fisher et al., 2017; Leutar et al., 2014; López
et al., 2016; Sullivan et al., 2014). However,
they also said they used violence as a means of
defense against their tormentors (Starke,
2011; Sullivan et al., 2014), as well as avoidance strategies, such as ignoring the problem
or not seeking help (Leutar et al., 2014;
Starke, 2011; Sullivan et al., 2014). Very few
children made use of criminal law, civil law,
anti-discrimination law, or child protection
policy (Robinson, 2018).

Only two of the articles we reviewed analyzed teacher responses to these situations. In
the study by Cook et al. (2017), teachers said
they were more likely to use—and to perceive
as effective—active strategies of providing support and performing an action, as opposed to
passive strategies of minimizing or ignoring the
harm caused. For incidents of cyberbullying,
they reported that they used active education
strategies. In the second study, carried out in
southern Africa (Zimbabwe), the majority of
respondents considered the problem behaviors
of students with disabilities to be a disciplinary
problem; teachers used corporal punishment
and only in some cases employed educational
strategies to manage behavioral problems (Chitiyo et al., 2014).
Discussion
This systematic review has highlighted three
types of ﬁndings on the subject of bullying
and cyberbullying in young people with IDD.
First, it has allowed us to identify a number of
risk factors that make young people with IDD
more vulnerable to bullying, and these should
be taken into account when implementing
prevention interventions in this population.
As such, prevention programs should incorporate not only sociodemographic variables
(i.e., gender, ethnicity, education level, presence of disability) and psychological variables
(social skills, self-esteem, emotional and
behavioral difﬁculties), but also contextual
variables (social isolation, interpersonal difﬁculties, quality of natural supports, inclusive/
segregated educational setting). In relation to
the above, only two protective factors have so
far been identiﬁed as being important for
inclusion in prevention or intervention programs to address bullying: the ﬁrst concerns
developing the young people’s social skills
(Zeedyk et al., 2014); the second is to improve
the educational settings where these young
people learn, transforming them into safe
environments (Blake et al., 2016; Zeedyk
et al., 2014). In the case of cyberbullying, as
well as the points mentioned above, it is essential to include strategies directly related
to the use of new technologies and social
media, aimed at helping young people use
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technology safely (Begara et al., 2019; Didden
et al., 2009).
Second, the review emphasizes that being a
victim of bullying seriously affects the physical
and psychological health of young people with
IDD; in fact, it can do so to an extent that is
more serious and severe when compared with
their peers without disabilities (Berg et al., 2015;
Stewart et al., 2017; Tipton et al., 2018). This is
because young people with IDD are more vulnerable to sensory issues, psychological difﬁculties, and problems relating to their physical
health; and are more likely to experience stressful and negative situations throughout their lives
(Taggart et al., 2007). Psychological consequences include emotional difﬁculties, potentially
leading to suicidal ideation and behavior, as well
as actual suicide attempts (Starke, 2011). In addition, the literature has reported on the multiple
consequences of cyberbullying in adults with ID
(Jenaro et al., 2017; Kowalski & Limber, 2007),
but only one of the articles we reviewed studied the effects of cybervictimization at this
stage of youth, ﬁnding a signiﬁcant association
with the development of depressive symptoms
(Wright, 2017). Finally, there has been no
research into the consequences for people
with ID when they are the perpetrators of bullying and cyberbullying.
Third, in recent years there has been a
focus on analyzing the responses of young
people and those around them to these situations. Findings show that young people with
ID primarily employ active strategies, but also
use passive and aggressive strategies as a
means of defense against their tormentors; as
a result, it is possible that they will learn to
use violence as a strategy to resolve conﬂict.
As for teachers, by using corporal punishment
as a method for correcting problematic
behavior, they could in fact be contributing
to an increase in the very behaviors they are
trying to prevent (Lassen et al., 2006). This
situation points to a gap in teacher training,
which if rectiﬁed would allow teachers to
respond adequately to the needs of students
with IDD.

were systematically searched and some
relevant research may be missing. Second,
interrater reliability procedures were not
incorporated but the three researchers did
agree to the screening and results completed
for analysis of the qualitative data reported
herein. Third, the different methodologies
employed by the studies greatly hinder the
comparability of the data. The samples used
were extremely diverse in nature (i.e., age,
context, and level of ID), several studies
shared the same participants, and some of the
articles did not separate out the number of
students, parents, and teachers participating.
Furthermore, the majority of the studies were
cross-sectional, making it especially difﬁcult
to establish causal relationships between the
factors under examination. Last but not least,
there is a dearth of instruments to assess bullying, and more particularly cyberbullying, in
young people with IDD. Most existing instruments are not speciﬁcally designed or adapted
in order to be understood or completed by people with IDD. There are some exceptions: one
scale was designed speciﬁcally for the caregivers
of young people with neurodevelopmental disorders, to assess the severity and characteristics
of violent behaviors (C-SHARP; Farmer &
Aman, 2009); one ad hoc questionnaire to
assess bullying and cyberbullying demonstrated
satisfactory psychometric properties (Kavanagh
et al., 2018); and one questionnaire for the general population was adapted to assess cyberbullying in young people with IDD, but evidence
of validity and reliability for use with this population still needs to be established (Begara
et al., 2019). Moreover, the periods of exposure
assessed by the tools differ widely across the
studies; some focus on lifetime exposure to bullying, while others refer to the last year, the last
6 months, or even the last month. The lack of
consensus in the scientiﬁc community around
the deﬁnition and the measurement of this
type of aggression constitutes a signiﬁcant barrier that must be overcome to enable more
rigorous assessment in the future (McHugh &
Howard, 2017).

Limitations

Implications for Research and Practice

Methodological limitations are present in this
review. First, a limited number of databases

The present study makes important contributions to the body of research as it collects
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the latest knowledge about bullying in youth
with IDD. Based on the ﬁndings of the literature review, there is a clear need for targeted
interventions to develop the social-emotional skills of the people with IDD (Christensen et al., 2012; Cook et al., 2010; Tipton
et al., 2018). Equally importantly, there is a
need for interventions to effect signiﬁcant
changes in their environment and in the
people around them (Wright, 2017), with
the aim of reducing both isolation and victimization. To achieve this, it would be advisable to improve the quality of both natural
and professional support networks (e.g.,
family and friends; teachers); raise awareness of diversity in order to reduce prejudices and stigmatizing attitudes and behaviors
toward difference; and design protocols for
detection and courses of action as soon as
bullying is suspected, avoiding situations where
the potential victims are left feeling defenseless.
As stipulated in article 24 of the Convention of
the United Nations (2006) on the Rights of
Persons with Disabilities, inclusive education
should be a priority response for people with
IDD, and this inclusion must guarantee their
security and safety also in ordinary schools
(Amor et al., 2018; Verdugo et al., 2012).
As regards the implications for research
into bullying involving people with intellectual disabilities, future investigations should
incorporate larger samples, making it possible
to carry out not only descriptive analyses but
also longitudinal and causal studies, in order
to identify factors that will protect this population, and those that could increase their risk
of vulnerability. As such, it is essential to develop or adapt instruments that demonstrate
sufﬁcient levels of validity and reliability in
order to help detect occurrences of bullying
and cyberbullying in young people with IDD.
These instruments should gather the perspectives directly from the people with IDD (i.e.,
self-reports) or from a third party where there
are signiﬁcant communication difﬁculties
that may hinder or prevent detection (i.e., informant-reports).
Conclusion
While research into bullying and cyberbullying among children and young people with

IDD has received greater attention over
recent years, it remains limited and existing
studies have important limitations. More robust research on these issues is needed to ﬁnd
answers to questions that remain unanswered.
What is clear is that bullying has serious psychological, physical, and social implications
for young people with ID. Current research
highlights the need to concentrate efforts on
developing prevention and intervention strategies, by designing evidence-based protocols
that improve quality of life for children and
young people with ID, and by promoting safer
inclusive environments and enhanced support networks.
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Measuring the Support Needs of People with Intellectual
Disability and Autism Spectrum Disorder with the Supports
Intensity Scale – Adult Version
James R. Thompson, Mark H. Anderson, and Karrie A. Shogren
University of Kansas
Abstract : The Supports Intensity Scale -Adult Version (SIS-A) was designed to measure the intensity of support
needed by adults with intellectual disability (ID). The purpose of this study was to investigate the validity of
the SIS-A to measure the support needs of people with autism spectrum disorder (ASD). Using data from 19
jurisdictions in North America, ﬁndings from Welch’s T-test showed that SIS-A scores for people with an ID diagnosis (no secondary diagnosis) and people with an ASD diagnosis (no secondary diagnosis) did not meaningfully differ. Moreover, SIS-A scores for people with an ID diagnosis (with and without a secondary
diagnosis, except no cases with a secondary diagnosis of ASD) and people with an ASD diagnosis (with and
without a secondary diagnosis, except no cases with a secondary diagnosis of ID) did not meaningfully differ.
These ﬁndings suggest that the SIS-A is not operating differently when measuring the intensity of support
needed by people with ID and ASD, and therefore it can be used with conﬁdence with both populations. Implications of how information from standardized support needs assessments can be used to inform planning and
decision-making are discussed.
Thompson et al. (2009) deﬁned the construct of support needs as “the pattern and
intensity of supports necessary for a person
to participate in activities linked with normative human functioning” (p. 135). Just like
other psychological constructs (e.g., intelligence, motivation, anxiety, empathy), it was
assumed that people’s support needs could
be relatively high or low in terms of intensity/quantity, but could not be directly
observed nor measured by a single referent.
Therefore, multiple markers that were relevant to the support needs construct were
needed, and this is what Thompson et al.
(2002) set out to do when developing the
pilot edition of a support needs assessment
scale. The markers of support needs were a
pool of items to be used in a structured interview process. Upon applying test development processes associated with the social
sciences (e.g., see Devellis, 2017), the most
Correspondence concerning this article should
be addressed to James R. Thompson, Department of
Special Education, University of Kansas, 3124
Haworth Hall, 1200 Sunnyside Ave., Lawrence, KS
66045. E-mail: jrthomp@ku.edu

parsimonious and internally consistent items
were identiﬁed. These items comprised the
Supports Intensity Scale – Adult Version (SIS-A;
Thompson et al., 2004; Thompson et al.,
2015).
Supports Intensity Scale – Adult Versions (SIS-A)
The purpose of the SIS-A was to measure the
intensity of support needs of adults with intellectual disability (ID). This was in contrast
with previous standardized assessments in the
ﬁeld of ID, which have focused almost entirely
on measuring personal competence (e.g., IQ
tests measure intelligence, adaptive behavior
[AB] scales measure the achievement of
adaptive skills). According to Thompson et al.
(2018a), 17 studies were published in peerreviewed journals between 2002 and 2017
which involved correlating measures of personal competency (either IQ or AB scores) with
results from the SIS-A to investigate the convergent validity of the different measures. In
all cases the correlations were in the expected
direction (i.e., people with relatively higher
personal competency had a relatively lower
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intensity of support needs, and people with a
relatively higher intensity of support needs
had relatively lower personal competency
skills), and the magnitude of the correlations
suggested that personal competency and
support needs were related, but distinct, constructs. Therefore, collectively these ﬁndings
have conﬁrmed that the SIS-A is measuring
something different than what IQ tests or AB
scales measure.
Assumptions underlying a social-ecological
conceptualization of ID (Schalock et al.,
2010) guided the conceptual development of
the SIS-A. Perhaps the most important of
these assumptions was that people’s integration and participation in community life, as
well as their quality of life, was contingent on
the extent to which they had access to supports that are in alignment with their support
needs. The publication of the SIS-A was significant because it was the ﬁrst standardized
assessment scale that provided a quantitative
measure of the intensity of people’s support
needs.
Progress in developing ways to accurately
measure important constructs in a ﬁeld is often related to progress in a ﬁeld. The ability
to accurately measure people’s supports
needs was perceived to be critical to obtaining
a better understanding of how individuals
interact with their environments, and informing the most effective ways to support people
to experience a positive quality of life
(Thompson et al., 2009). Findings reported
in the SIS-A User’s Manual (Thompson et al.,
2015) along with 37 peer reviewed studies
(Thompson et al., 2018a) have provided
strong evidence for the SIS-A’s reliability (i.e.,
how consistently the scale measures the construct) and/or validity (i.e., the extent to
which the scale measures the construct it is
supposed to measure, and is not measuring
something else) for use with people with ID.
The SIS-A is administered through a structured interview where an assessor interviews at
least two respondents who must know the person well, and can include the person with the
disability. The non-standardized portion of
the SIS-A includes information on supports
needed to manage medical conditions, manage
behavioral problems, and engage in activities
related to self-advocacy and self-determination.
Although not directly inﬂuencing the subscale

or composite standard scores, the non-standardized section is important because it identiﬁes
factors that inﬂuence support needs across all
life areas. For example, evidence of self-injury
is documented in the non-standardized section
of the SIS-A, and it must be considered alongside all of a person’s other relative strengths
and limitations (e.g., extraordinary medical
needs, communication skills, evidence of repetitive/stereotypic behavior) when scoring each
item on the SIS-A. For instance, item #3 on the
Social Activities subscale is “making and keeping friends”, and the presence or absence of
self-injurious behaviors must be taken into consideration when the evaluating the intensity of
support needed for that item.
The standardized portion of the SIS-A is
comprised of 49 items distributed across six
subscales. Upon completion, two norm-referenced indices of support needs are generated:
the Support Needs Index (a composite score
that reﬂects a person’s overall intensity of support needs) and the Support Needs Proﬁle (a
graphic plot that shows a pattern of a person’s
intensity of support needs across six support
need domains; Thompson et al., 2015).
Support Needs as a Construct in ID and Autism
Spectrum Disorder (ASD)
The construct of support needs has been
prominent in the conceptualization of ID
for the past three decades. The 9th edition of
the American Association on Intellectual and
Developmental Disabilities (AAIDD) manual on terminology, deﬁnition, and classiﬁcation (Luckasson
et al., 1992) was particularly signiﬁcant in generating interest in a social-ecological conceptualization of ID, where the focus is on a
person’s interaction with the settings and
activities of daily life. Proponents of this contextual understanding of ID maintain that ID
is better understood as a person’s “state of
functioning” as opposed to a person’s “deﬁcit
traits.” The traditional focus on identifying
deﬁcits in a person’s abilities and skills corresponds with a medical conceptualization of
ID, whereas a focus on identifying support
needs is consistent with a social-ecological
conceptualization (Thompson et al., 2017).
The importance of support needs in understanding people with ASD has also been an
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area of interest. The most recent revision of
the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) published by the American
Psychiatric Association (APA, 2013) provided
a more explicit role for considering support
needs. In the DSM-5, the classiﬁcation of ASD
shifted away from ﬁve distinct developmental
disorders to three categories based on the
amount of support people required. Speciﬁcally, the DSM-5 indicated that the classiﬁcation of ASD should reﬂect the intensity of
support that a person needs in relationship to
core ASD symptoms (i.e., social communication and restricted, repetitive behavior). Level
3 designates the need for “very substantial
support,” Level 2 the need for “substantial
support,” and Level 1 the need for “support.”
But, the importance of understanding the
support needs of people with ASD is not limited to diagnostic manuals, classiﬁcation
approaches, or conceptual literature. A cursory examination of resources documenting
“best practices” or “evidenced-based practices” in ASD (e.g., Sam et al, 2019; Wilkinson,
2017) reveals there are numerous, well-established support strategies that are intended to
bridge the gap between people’s competencies and the demands of settings and activities (e.g., social stories, visual supports,
assistive technologies). Although the construct of support needs has been more at
forefront of the conceptualization of ID over
the past 30 years in comparison to ASD, it is
clear that resources and strategies to identify
and arrange supports to address the mismatch between personal competencies and
environmental demands have established a
prominent place in contemporary ASD
research and practice.
It was not until Shogren et al. (2016) and
Shogren et al. (2017) completed their investigations, however, that evidence became
available to support the use of standardized
measures to assess the support needs of people with ASD. Both of Shogren’s studies
focused on the validity of the Supports Intensity Scale – Children’s Version (SIS-C; Thompson et al., 2016) to assess the support needs
of children with ASD. In the ﬁrst study,
Shogren and colleagues (2016) investigated
the reliability, validity, and measurement
properties of the SIS-C in children (ages 516) with a dual diagnosis of ASD and ID in

comparison with children with a diagnosis of
ID only. Their ﬁndings showed that the SIS-C
was a valid and reliable tool for both populations. Consistent with what is known about
children with ASD, it was not surprising that
their data revealed that children in the “ASD
and ID” subgroup had higher intensities of
support needs in social activities across all
age cohorts in comparison to the “ID only”
subgroup. In the second study, Shogren et
al. (2017) conducted an exploratory analysis
to examine the degree to which latent clusters were present in data collected on children with a dual ID and ASD diagnosis. A
four latent class solution (based on intensity
of support needs) provided the best ﬁt to
their data, which provided an interesting
contrast to the non-empirically derived 3level classiﬁcation approach presented in the
DSM-5 (APA, 2013).
Although Shogren et al.’s (2016; 2017)
studies provided evidence that the SIS-C was a
psychometrically sound assessment tool to
assess the support needs of children with
ASD, there have been no investigations examining the validity and reliability of support
needs assessment scales for adults with ASD.
For example, when the standardization sample for the SIS-A was ﬁrst collected in the
early 2000s a large percentage of the sample
had secondary diagnoses in addition to ID,
but only six percent of the sample had a secondary diagnosis of ASD. Subsequent
research and practice using the SIS-A, however, have included a signiﬁcant number of
adults with ASD (Thompson et al., 2018a),
although speciﬁc examination of the construct validity of the SIS-A in adults with “ID
only” and “ASD only” diagnoses have not
been undertaken.
Therefore, the purpose of this study was to
address this gap in the knowledge base. Two
research questions drove the analyses:
1. Do scores on the SIS-A differ across individuals diagnosed with only ID and individuals diagnosed with only ASD?
2. Do scores on the SIS-A differ across individuals diagnosed with ID and any other
disability except ASD and individuals diagnosed with ASD and any other disability
except ID?

20 / Education and Training in Autism and Developmental Disabilities-March 2021

Method

TABLE 1
Demographic Counts and Percentages (N = 47,322)

Participants
We received deidentiﬁed data from SISOnline
(AAIDD, 2004), a data repository maintained
by the American Association on Intellectual
and Developmental Disabilities. People in this
data set were receiving services through their
state’s Home and Community Based Services
(HCBS) 1915(c) program. Widely known as
HCBS Waivers, these state-level programs
have been in existence for nearly 30 years
(Braddock et al., 2019). HCBS Waivers were
developed to enable adults and children with
developmental disabilities to live and participate in their home communities instead of
institutional settings such as nursing homes
or state operated institutions (Medicaid.gov,
n.d.). Speciﬁcally, we accessed SIS-A assessment data and deidentiﬁed demographic
data on 47,322 individuals from 19 U.S. states
that were using the SIS-A to inform resource
allocation decisions within a state HCBS program. Participants ranged in age from 16.0 to
79.90 years at the time of SIS-A completion
(M ¼ 39.80; SD ¼ 14.34). Table 1 summarizes
other demographic characteristics of the
participants.
Instrumentation
Data from standardized portion of the SIS-A
were used for this analysis. Six subscales that
include 49 items make up the standardized
portion of the scale. The subscales are: Home
Living Activities, Community Living Activities,
Lifelong Learning Activities, Employment
Activities, Health & Safety Activities, and
Social Activities. Each item is scored based on
intensity of support a person needs to fully
participate in the activities that the item
encapsulates. Speciﬁcally, each item is scored
in regard to three dimensions of support
needs: (i.e., type pf support needed, frequency of support needed, and the amount of
time required to provide support). Each
dimension of support is rated on a 5-point
scale, from lowest support needs (i.e., 0) to
highest support needs (i.e., 4). In this data
set, all of the assessments were administered
by AAIDD certiﬁed SIS-A assessors. To be

Demographic Characteristic
Gender
Male
Female
Missing
Race/Ethnicity
Black/African American
White
Hispanic/Latino
American Indian or Alaska
Native
Asian
Two or more races
Other
Missing
Disability
Intellectual Disability
Autism Spectrum Disorder
Mental Health Diagnosis
Speech/Language Impairment
Physical Disability
Low Vision/Blindness
Deaf/Hard of Hearing
Chronic Health Condition
Other

N

%

22,947
15,973
8,402

48.49
17.76
33.75

2,160
9,680
436
226

4.56
20.46
0.92
0.47

388
427
34,005
22,947

0.82
0.90
71.86
48.49

19,145
3,988
8,445
5,921
3,991
2,543
1,509
7,348
3,423

–
–
–
–
–
–
–
–
–

Note. Individuals could be identiﬁed as having
more than one disability diagnosis. Thus, reporting
percentages of the sample is not applicable because
the sum of disability diagnoses (52,890) is larger
than the sample size (47,322).

certiﬁed by AAIDD as a SIS-A assessor, a person must complete a series of trainings on
how to administer the SIS-A and must demonstrate speciﬁc competencies during multiple
observations (AAIDD, 2019).
Procedure
To answer research question #1, SIS-A assessment results from (a) participants with a diagnosis of ID with no secondary disabilities (n ¼
4,311) were compared to (b) participants
with a diagnosis of ASD with no secondary disabilities (n ¼ 298). To generate equal sample
sizes for the analysis, 298 cases were selected
at random from the “ID only” group. After
random selection, a brief examination of the
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randomly selected subsample was completed
to ensure the subsample did not signiﬁcantly
differ from the overall sample on demographic variables. A Welch’s T-test (Welch,
1947; Ruxton, 2006) was then run to compare the ID only and ASD only group on SISA raw scores. This approach was selected to
address any possible heterogeneity of variances around the sample means.
To answer research question #2, SIS-A
assessment results from (a) participants with
ID only (no secondary disability) plus participants with ID and another disability that was
not ASD (n ¼ 15,689) were compared to (b)
participants with ASD only (with no secondary disability) plus participants with ASD
and another disability that was not ID (n ¼
532). To get equal sample sizes, 532 people
out of the ﬁrst group were randomly
selected. As was done for Research Question
1, the randomly selected subsample was
examined to ensure the subsample did not
signiﬁcantly differ from the overall sample
on demographic variables. A Welch’s T-test
(Ruxton, 2006; Welch, 1947) was used to
compare the means of the two groups to
account for any heterogeneity of variances
between them.
Results
For both research question, if the scores
between the two groups differed (i.e., signiﬁcantly different means were identiﬁed) it
would indicate that SIS-A was operating differently for people with ID and people with
ASD. With regard to Research Question 1,
SIS-A raw scores did not signiﬁcantly differ
between the ID only and an ASD only groups,
t(589) ¼ 1.91. p ¼ 0.057. This suggests that
there are not signiﬁcant differences in SIS-A
scores for people with an ID diagnosis (no
secondary diagnosis) and people with an ASD
diagnosis (no secondary diagnosis), and that
the SIS-A is not operating differently when
measuring the intensity of support needed by
the two groups.
In regard to the second research question,
ﬁndings showed that raw scores on the SIS-A
again did not signiﬁcantly differ between the
two groups, t(1062) ¼ 0.10. p ¼ 0.917. This
suggests that the SIS-A also operates in a

similar way for those with ID (with and without a secondary diagnosis, except no cases
with a secondary diagnosis of ASD) and
those with ASD (with and without a secondary diagnosis, except no cases with a secondary diagnosis of ID).
Discussion
Limitations
An important limitation of the research ﬁndings is related to the population restrictiveness of the SISOnline data set. Although the
SISOnline provides a strong representative
sample of adults with ID and related developmental disabilities, it does not fully capture
the entire range of adults with ASD. Controversy persists regarding the changing criteria
that has been used to diagnose ASD over the
past several decades, with some people arguing for more restrictive criteria and others
arguing for more expansive criteria (Wakeﬁeld, 2016). Leaving this debate aside, it is
important to acknowledge that the population of adults with ASD with relatively higher
personal competency characteristics (e.g.,
relatively higher IQ and AB scores, relatively
strong verbal communication scores) are
not well represented in in the SISOnline data
set as this data set only includes people
receiving state-funded HCBS waiver services.
Also, because the SISOnline data set only provides minimal diagnostic information, there
is no means to conﬁrm how primary or secondary diagnoses were established. As such,
the ﬁndings and conclusion from this study
apply to adults with ASD as represented in
HCBS waiver programs, but conclusions cannot be drawn regarding the SIS-A’s validity
to measure the support needs of adults with
ASD who are not served through an HCBS
waiver.
Additionally, more conﬁdence in the ﬁndings and conclusions from this study would
be possible had more sophisticated, contemporary approaches to the data analysis been
available. In the present analysis our analytic
approaches were limited given (a) the
smaller subsample of individuals with ASD
but no secondary disabilities and (b) our
desire to reﬂect how the SIS-A is scored as it
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was developed and normed using classical
test theory. In the future, as new norms are
developed for the SIS-A, we can engage in
more robust analyses similar to what Shogren et al. (2016; 2017) were able to complete
with SIS-C data.
Implications for Practice: Assessing Support Needs
Throughout the Lifespan
The results of this investigation along with
Shogren et al.’s investigations (2016; 2017)
provide insight into how systematically
assessing support needs can help assure that
people with ASD are provided with the types
of supports they need to fully participate in
culturally valued settings and activities. The
importance of understanding people with
ASD by their support needs throughout the
lifespan is increasingly recognized as best
practice ASD literature, as well as in publicly
funded services and policies. Thus, it is
worthwhile to consider how psychometrically sound, standardized support needs
assessment results can inform the identiﬁcation and arrangement of personalized supports for children and adults.
Starting with children with ASD, it is critical
that professionals understand the importance
of carefully considering the concept of dosage
when planning and arranging supports. Oversupporting (providing more support than students want or need) can be as detrimental to
students as under-supporting them (providing students with insufﬁcient support) in
terms of promoting full participation and
engagement in classroom and school activities. Shogren et al.’s ﬁndings (2016; 2017)
showing the validity of the SIS-C to measure
the intensity of support needs of children provides a means for educators to assess the different intensity levels of support needs that a
heterogeneous population of students with
ASD will present. Valid assessment information on the intensity of children’s support
needs can be useful in planning for the most
impactful supports from a wide array of
options such as those suggested by the NEA
(2014), Sam et al. (2019), and Wilkinson
(2017).
Turning to the school-to-adult life transition years, the results from Gelber et al.’s

(2014) review of literature regarding the supports used by college students with ASD is informative when considering how standardized
support needs assessment information may be
helpful for the purpose of organizing supports. Gelber et al. located 12 articles investigating the application of academic support
strategies and nine articles investigating the
application of non-academic support strategies with young adults with ASD in college
settings. But, similar to the school years, the
key is not to under-support students with ASD
nor to overwhelm them with the universe of
supports that may be available, but rather to
identify speciﬁc strategies and intensities of
support that will beneﬁt each individual student. Our ﬁndings show that the SIS-A can be
used in similar ways across those with ID and
ASD to identify the intensity of support needs
in six life domains (i.e., Home Living Activities, Community Living Activities, Lifelong
Learning Activities, Employment Activities,
Health & Safety Activities, & Social Activities).
Thus, the results from a SIS-A assessment can
be informative to transitioning students and
their planning teams as they identify and
arrange supports to promote success in postsecondary settings. Recent books by Schalock
et al. (2018) and Thompson et al. (2017)
describe systematic processes to interpret SISA scores and ways to apply the results to team
planning efforts that are aimed at identifying
individualized supports that are speciﬁc to a
person.
Finally, in regard to adults with ASD, Hewitt
et al. (2017) documented the use of longterm supports (e.g., residential, employment,
community) by a sample of over 11,000 adults
with ASD. The disability populations of ID
and ASD, under the umbrella of the more
general (non-clinical) disability category of
developmental disabilities, are often targeted
by same publicly funded human services
(e.g., HCBS waivers). Because decisions
regarding the allocation of public funds are
based on assessment of needs (Thompson et
al., 2018b), funding entities need to be conﬁdent that the assessment used to measure
people’s support needs and make funding
determinations are just as valid for people
with a primary disability of ASD as they are
for people with an ID diagnosis. An equitable
system of funding is one where everyone is
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treated fairly, and is evidenced by all people
receiving funding that results in their needs
being met (or unmet) to the same extent. An
inequitable system is characterized by one
person having access to relatively greater
amounts of funding than another person
with similar support needs (Thompson et al.,
2018b). The ﬁndings from this study showing
that the SIS-A is not operating differently
when measuring the intensity of support
needed by people with ID and ASD makes it
particularly suited to efforts that are focused
on promoting the equitable distribution of
public funds and access to services.

for planning teams working with adults on
the autism spectrum because there are speciﬁc points in their planning process where
supports to address issues such as those raised
by Bradley and Bolton (2006), Matson et al.
(2008; 2009), and Witwer & Lecavalier (2008).
For example, Thompson et al.’s planning guide
includes sections that are speciﬁc to sensory
issues, gastrointestinal issues, repetitive behavior, and problem behaviors. Also, there are
references to commonly used supports in the
ASD population such as visual supports (e.g.,
visual schedules) and assistive technologies
(e.g., communication technologies).

Implications for Practice: Understanding the
Unique Support Needs of People with ASD

Conclusion

Although this study’s ﬁndings show that the
SIS-A accurately measures the relative intensity of support needed by adults with ID and
adults with ASD, the ﬁndings should not be
interpreted to suggest that the two populations mirror one another in terms of the nature of support that is likely to best address
their needs. Certainly, personalized supports
need to be planned and delivered on an individual basis. Moreover, there are undoubtedly
individuals from different disability groups
that would beneﬁt from very similar supports
just as there are people from the same disability population who require considerably different support strategies and resources. With
these caveats acknowledged, it is important to
identify forms of support that have shown
particular relevance to certain disability
populations.
In terms of adults with ASD, there are support needs that stem directly from areas of relative limitations. For instance, Bradley and
Bolton (2006) determined individuals diagnosed with ASD display more psychiatric
symptoms than those with ID, such as mood
disorders, anxiety disorders, sleep disorders,
ADHD, and schizophrenia. In addition,
individuals with ASD tend to display more
challenging behaviors such as self-injury
aggression, property destruction, and stereotypy (Matson et al., 2009; Matson et al., 2008;
Witwer & Lecavalier, 2008). The Thompson
et al. (2017) person-centered planning guide
mentioned earlier is particularly well-suited

The purpose of this study was to investigate
the validity of the SIS-A to measure the support needs of people with ASD. Differences in
SIS-A scores across people with ID and ASD
were investigated. Findings revealed that use
of the SIS-A leads to similar scores when measuring the intensity of support needed by people with ID and ASD. Therefore, the SIS-A
can be used with conﬁdence with both populations. There is no need to create separate
scales for the two disability populations.
Stronger knowledge claims regarding the
suitability of the SIS-A to measure the support
needs of the population of adults with ASD
are contingent on future researchers collecting data on a broader range of participants
than those who were present in the SISOnline
data set. Additionally, future investigators
need to employ more in-depth approaches to
data analyses (e.g., testing measurement
invariance overall and at the subscale level;
investigating how the unique items on the
SIS-A vary in regard to disability status) than
were available in the current investigation
due to limitations inherent to classical test
theory (on which the SIS-A was developed
and normed). Nevertheless, the ﬁndings from
this study provide an important contribution
to expanding the knowledge base regarding
people with ASD and their needs for support.
Traditionally, standardized assessments in the
ﬁeld of ASD have been focused on identifying
areas of deﬁcits. The SIS-A provides researchers, practitioners, and people with ASD and
their family members with a viable alternative.
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Using Schemas to Support Life Skills Mathematics for
Students with Developmental Disabilities
Emily C. Bouck, Holly Long, and Jiyoon Park
Michigan State University
Abstract: Mathematics is an important but also under-explored area of education for students with disabilities,
including middle school students with intellectual and other developmental disabilities. In this study, researchers
taught middle school students with intellectual and developmental disabilities (IDD) to solve word problems
grounded in life skills via a schematic diagram, fading support of explicit instruction, and the system of least
prompts (SLP). Across the four students, all acquired the skill of ﬁnding the total bill with tip and were also able to
generalize to ﬁnding the total cost with tax. When using the schema, students were independent in completing the
steps, and maintained their accuracy in solving both problem types after the intervention ended.
Schema instruction in mathematics is deﬁned as
problem solving interventions involving the use of
schemas. Schema instruction is a broad category
inclusive of schema-based instruction (i.e., identiﬁcation of problem type with diagram taught via
explicit instruction), schema-broadening instruction (i.e., use of equations in place of diagrams),
and schemas (i.e., diagrams or advanced organizers); as a broad category schema instruction is an
evidence-based practice for students with learning
disabilities (Jitendra et al., 2015; Peltier et al.,
2018). Schematic diagrams are a form of pictorial
representation, which are considered an evidencebased practice for students with learning disabilities (Jitendra et al., 2016). Schema-broadening
instruction involves identifying problem types and
using equations as the means to organize the
problem to solve; it also includes instruction that
supports transfer to new problems (Powell, 2011).
Schema-based instruction involves teaching students to identify additive or multiplicative problem
structures and use of a schema that supports each
problem type (Jitendra et al., 2010; Maccini et al.,
2007). Due to limited literature schema instruction is not yet classiﬁed as an evidencebased practice for students with other disabilities, such as students with intellectual
disability, autism, and other developmental
disabilities (IDD) (Peltier et al., 2018),
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however researchers are increasingly studying its subcomponents (e.g., schema-based
instruction) for this population.
In terms of the different approaches to
schema instruction, researchers found schematic diagrams can support mathematical problem solving for students with disabilities. van
Garderen (2007) taught three middle school
students with learning disabilities to generate
diagrams to solve word problems. Neef et al.
(2013) successfully used a diagram to support
two older students with moderate intellectual disability (i.e., late teens and early twenties) to solve
addition word problems. As for schema-broadening instruction, Fuchs and colleagues (e.g., 2003,
2004) determined elementary school students
with disabilities demonstrated greater gains in
solving problems when taught the schema-broadening intervention than when solving in the control condition (i.e., business as usual).
Cook et al. (2019) concluded that for
students with learning disabilities schemabased instruction was potentially an evidence-based practice; the decision of potentially evidence-based was determined based
on the few participants throughout the
examined studies. With schema-based
instruction, explicit instruction is used to
teach students the different problem structures and the application of the corresponding schemas (Browder et al., 2018). Other
researchers taught students a mnemonic to
remember the strategy: FOPS – “F - Find the

Schema Instruction

/ 27

problem type, O - Organize the information
in the problem using a diagram (i.e., visual
representation that provides the schematic
of the problem), P – Plan to solve the problem, S – Solve the problem” (Montague &
Jitendra, 2012, p. 493). Across multiple
studies, Jitendra and colleagues (e.g., Jitendra et al., 2009; Xin et al., 2005) found
schema-based instruction to be effective for
middle school students with disabilities or
at-risk for a disability, and more effective
than just a general problem-solving strategy.
Schema Instruction and Students with IDD
Recently, researchers explored modiﬁed
schema-based instruction (MSBI); MSBI
adapts schema-based instruction (e.g., Montague & Jitendra, 2012), with its problem
structure identiﬁcation, explicit instruction,
and diagram, to make it applicable to students with more signiﬁcant needs (Root et al.,
2017). Speciﬁcally, MSBI incorporates read
aloud, task analyses, and systematic instruction; additional supports can also be provided, such as created diagrams (Root et al.,
2017). Browder et al. (2017) used MSBI,
which included read alouds as well as chants
(i.e., small sayings paired with hand motions
to assist students in determining problem
structure) and task analyses for self-monitoring paired with traditional diagrams and
structure of schema-based instruction, to help
students aged 10 to 13 with developmental
disabilities solve word problems. Students
showed immediate improvement upon introduction of the MSBI and six of the seven students who completed the study mastered all
steps of the problem-solving process.
Researchers examined MSBI as part of an
intervention package. Root, Cox, and Gonzalez (2018) found a functional relation
between MSBI with technology supports (e.g.,
calculators) and the number of steps elementary-aged students with autism and intellectual disability solved correctly in multi-step
problem. Cox and Root (2018) introduced
MSBI including a task analysis and schematic
diagrams to two middle school students with
autism to aid them in solving proportional
word problems. Cox and Root (2018) found
when students had access to MSBI they

increased the number of strategies used to
solve the problems as well as answered the
problems with higher accuracy than when
they did not have access. Root, Henning, and
Boccumini (2018) examined the effects of
MSBI on algebraic word problem solving and
discrimination of problem type for three preteen students with autism and intellectual disability. Upon introduction of the MSBI,
researchers found all three students were able
to complete all steps for the algebraic word
problems including discriminating problem
type, choosing the appropriate operation,
and correctly solving the problem.
For secondary students and more applied
mathematics for independent living, Root,
Cox, Hammons et al. (2018) evaluated the
effect of MSBI on teaching multi-step and
multi-operation personal ﬁnance skills to
three middle and high-school students with
IDD. Researchers found an immediate effect
after implementation of the MSBI in all three
participants. Root and Browder (2019) examined the effects of MSBI on the number of
steps solved correctly and the number of total
algebraic word problems solved for three middle school students with IDD, and found a
functional relation.
Study Rationale and Questions
As noted, mathematics is an important but
also under-explored area of education for students with disabilities, inclusive of middle
school students with IDD. Research on
schema instruction exists for students with disabilities, although the majority is tied to the
very speciﬁc schema-based instruction or
MSBI. This study sought to explore teaching
middle school students with IDD how to solve
word problems grounded in life skills via a
schematic diagram, fading support of explicit
instruction, and the system of least prompts
(SLP). For this project, the researcher sought
to answer the following research questions:
(a) Does a functional relation exist between
the intervention package of a schema, fading
explicit instruction, and the SLP and student
accuracy in solving word problems of ﬁnding
the total bill inclusive of tip? (b) To what
extent are students independent in using the
schema to solve the problems and then
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maintain that independence when instruction
is faded? (c) To what extent are students able
generalize solving problems to when no
schema is available as well as to solving related
problems involving ﬁnding the total cost inclusive of tax and (d) What are student and
teacher perceptions of the use of the schemas
to solve applied mathematics problems?

language arts, mathematics, and life skills
instruction from the same certiﬁed special
education teacher in a self-contained setting.
Erica’s IEP indicated her eligibility under the
category of autism spectrum disorder, although
no IQ or other assessment data were provided.
Erica was able to independently solve basic multiplication and division problems without a
calculator.

Method
Adam
Participants
Four middle school students with developmental disabilities participated in this study.
All four students were provided services by
the same special education teacher case manager and three of the four were educated in
the same special education mathematics class.
Each of the students was recommended by
their teacher for participation in this research
project due to struggles with mathematics.
Participants were selected for participation if
they could independently use a calculator
and solve basic multiplication and division
problems, but could not solve problems
involving ﬁnding the total cost to pay when
including tip or tax.
Barry
Barry was a 14-year-old, seventh-grade, white,
male student. Barry received language arts,
mathematics, and life skills instruction in the
self-contained program by a certiﬁed special
education teacher. Per Barry’s IEP, he was
identiﬁed as a student with an intellectual disability; his recorded IQ was 63 per the Wechsler
Preschool and Primary Scale of Intelligence III
(WPPSI-III; Wechsler, 2002). Barry’s ﬁles also
indicated he was identiﬁed with Attention Deﬁcit/Hyperactivity Disorder (ADHD) and Oppositional Deﬁance Disorder (ODD). Barry was
able to solve basic multiplication and division
problems without a calculator.
Erica
Erica was a seventh-grade, white, female student who was also 14 years old at the time of
data collection. Like Barry, Erica received

Adam was a 14-year-old eighth-grade, white,
male student. Adam previously received his
language arts, mathematics, and life skills
instruction in the same special education class
as Barry and Erica. However, at the change of
semester, Adam was moved to all general education classes for his core content; the only
class he still took with the special education
teacher was life skills. Adam’s IEP indicated
an eligibility as learning disability, with an IQ
recorded as 71; his ﬁle also indicated a secondary disability of ADHD. Adam could independently solve basic multiplication and
division problems without a calculator.
Geoff
Geoff was a 14-year-old, seventh-grade, white,
male student. Geoff received the same language arts, mathematics, and life skills instruction in the same self-contained program from
the same certiﬁed special education teacher
as Barry and Erica. Geoff’s IEP indicated his
eligibility as intellectual disability. Per his ﬁle,
Geoff’s IQ was 60 on the WPPSI-III (Wechsler,
2002). Like the other participants, Geoff was
able to solve basic multiplication and division
problems without a calculator independently.
Setting
All four students were educated in a rural
town about a half-hour from a major research
university. The school district has a student
enrollment of 2,007 students; the middle
school, for students in grades 6-8, had an
enrollment of 453. The majority of the students were white (i.e., 94%); less than 5% of
students were Latinx, African-American,
Asian, or two or more races. Just under one-
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Figure 1. Schema used to solve tip problems and
applied to tax problems.

fourth were identiﬁed as receiving free and
reduced lunch.
All research sessions occurred outside of
the classroom. The researchers met with the
students at a time designated by the teacher,
typically the end of language arts and the life
skills half period (i.e., a half-hour period
rather than the traditional 61-minute class period; other students in the school used this
half-period as intervention or enrichment).
The students in the study all received daily
life skills from their special education teacher
during this half-hour period. Working oneon-one, researchers and students worked at a
table in the hallway outside of the special education classroom.
Materials
For this study, researchers used a schema, a
data collection form, learning sheets, probes,
and a calculator. The schema was created by
the researcher (see Figure 1); the schema
used shapes to correspond to particular elements of the problems. The schema was laminated and students wrote on it with an
erasable marker and were provided an eraser
to clean the sheet after each problem. The
data collection form was also created by the
researcher, and it allowed researchers to record students’ accuracy and independence
(i.e., use or lack thereof of SLP) in completing the nine steps of the task analysis for the
tip problems. Students were provided a standard four-function calculator during all phases
of the study to aid in solving problems.

Learning sheets were used for the tip problems during each intervention session;
researchers created ﬁve learning sheets for
ﬁnding the total cost when factoring in tip
when eating out (see Figure 2 for sample
problems). The learning sheet consisted of
three parts, consistent with explicit instruction (Doabler & Fien, 2013): two tip problems
that were modeled by the researcher, two tip
problems the students solved but researchers
provided feedback and prompts as needed,
and ﬁve tip problems students solved independently with the provision of the SLP by
the researchers as needed. The learning
sheets were all unique problems; no problems
from the modeled and guided were in any
probes. In other words, for each intervention
session students were taught to solve the problems generally and not assessed on speciﬁc
problems.
Probes involving ﬁve problems were used
during baseline, generalization after intervention without the schema, and maintenance
for tip problems. The probes were identical in
structure to the independent portion of the
learning sheets. Probes for generalization to
another type of problem were done similarly
(i.e., ﬁve problems), but focused on tax problems. Each problem on each learning sheet or
probe was unique with regards to the numbers for the money, similar percentages for
tax and tip were used across all learning
sheets and probes. Note, only for the generalization probes to another problem type
assessed before each baseline, intervention,
and maintenance session involved tax problems; all other problems focused on tip.
Independent and Dependent Variables
The intervention package was use of a schematic diagram, taught via explicit instruction
with fading, and the SLP. The dependent variable was student accuracy in life skills problems
involving basic operations (e.g., multiplication,
addition, division). Speciﬁcally, researchers
examined students’ accuracy in solving problems involving leaving a tip; for generalization
researchers examined students’ accuracy in
solving problems involving tax. The SLP
focused on student independence in using the
schema to solve problems. The SLP during
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Figure 2. Sample tip and tax problems.

intervention consisted of the following levels:
gesture (e.g., point to a section of the schema),
indirect verbal (e.g., “what do you do next?”,
direct verbal (e.g., “write down the tip percent
in the triangle”), and modeling (e.g., solving a
portion or completing a step such as writing tip
in each rhombus). Researchers administered
each prompt after a 10-second wait time
between prompt delivery. The 10 seconds provided an opportunity for students to respond,
consistent with SLP administration (Shepley et
al., 2019)
Experimental Design
For this study, researchers employed a multiple probe across participants design (Gast &
Ledford, 2014). Each student began baseline
simultaneously and each completed a minimum of three baseline sessions (Cook et al.,
2015). When the ﬁrst student’s baseline was
stable (i.e., 80% fell within 25% of median)
and with a decelerating or zero-celerating
trend (Gast & Spriggs, 2014), he or she began
intervention. The second student completed
another baseline probe when the ﬁrst student
entered intervention. When the ﬁrst student
achieved 100% accuracy for two consecutive
sessions, all subsequent students completed
another baseline session, and the second student began intervention, contingent upon
Student 2’s baseline also being stable and
zero-celerating or decelerating. Student 3
entered intervention similar to Student 2–
when the previous student’s accuracy was
100% for two consecutive sessions and their

baseline was stable and had a decelerating or
zero-celerating trend. All students completed
a minimum of ﬁve intervention sessions
involving a focus on tips. Each student also
completed a minimum of ﬁve generalization
sessions for tip problems in which neither
explicit instruction nor the schema was provided; these sessions occurred prior to each
intervention session (i.e., one generalization
and then one intervention per day). All participants also completed a minimum of 10
generalization sessions in which the problems
were of a similar structure but involved tax.
Five occurred during intervention, two during
maintenance, and three to six during baseline. Generalization to tax sessions occurred
immediately after tip baseline, intervention,
or maintenance probes. Finally, each student
completed two tip maintenance sessions, two
weeks after their last generalization sessions
for tips without use of a schema.
Procedure
Two researchers worked one-on-one with all
four participants. One was a faculty member
whose research and teaching focus on mathematical interventions for students with disabilities and the second an advanced doctoral
student whose research also focused on mathematical interventions for students with disabilities. As noted, each student completed a
minimum of three baseline sessions (range
three-to-six), ﬁve intervention sessions, a minimum of 12 generalization sessions (range 1215, inclusive of generalization probes to tax
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problems and generalization of tip problems
without a schema), and two maintenance sessions. Each intervention session lasted about
20 minutes; generalization and maintenance
sessions occurred slightly faster and baseline
sessions considerably faster.
Baseline
For each baseline session, each student solved
ﬁve problems involving tip (see Figure 2). Students were provided a calculator and the
schema but no instruction was provided.
Researchers provided no prompting or feedback during baseline sessions.
Intervention
During intervention, students were provided
with the schema, taught via explicit instruction with fading, and the SLP to solve problems asking them to determine the total cost
inclusive of a tip. During all intervention sessions, students had access to the schema and
a calculator to solve the problems. During the
ﬁrst three intervention sessions, researchers
employed explicit instruction, meaning the
researcher modeled two problems, and then
prompted and provided feedback as students
solved two problems, and ﬁnally the student
solved ﬁve problems independently. During the
ﬁve problems of the independent portion of
explicit instruction, researchers employed the
SLP, but provided nothing else. The answers
were not marked incorrect if the SLP were
employed, but researchers did not employ the
SLP on the last steps, such as writing down the
correct answer. During the last two intervention
sessions, if the student had achieved 80–100%
accuracy on the ﬁrst three intervention sessions,
the researcher faded the explicit instruction to
just one cued (i.e., prompting and feedback)
problem prior to the student solving ﬁve problems independently. When the student completed ﬁve intervention sessions with 80–100%
accuracy, intervention ended.
To solve the tip problems, researchers
taught students how to use the schema (refer
to Figure 1). First, the researcher introduced
the term schema and referenced it. The
researcher discussed how each symbol represented a part of the problem and the symbols

were consistent, such that if one shape represented the cost of food that shape would
always represent the cost of food, no matter
where it was in the schema. In accordance
with the task analysis, the researcher taught
the students to ﬁrst read the problem and
then to put the parts of the problem in their
proper place within the schema. For example,
with the problem, “Your food bill at a restaurant was $60.80. You want to leave a 15% tip.
What is the total amount you will pay?,” the
researcher ﬁrst put the food bill in both
circles of the schema (e.g., $60.80). Next, the
researcher identiﬁed the tip amount wanting
to be left (e.g., 15%). The researcher wrote
15 in the triangle and discussed how to calculate the percentage tip one wanted to leave—
15%—one can divide 15 by 100, as shown in
the diagram. The researcher then modeled
using a calculator to compute the percentage
(0.15 in this case) and multiplying it by the
food bill ($60.80) to get the tip ($9.12). The
researcher wrote $9.12 in both rhombuses.
Next, the researcher modeled using the calculator to add the tip (e.g., $9.12) to the
original food bill (e.g., $60.80) to get
the total amount of money (e.g., $69.92);
the researcher wrote this in the square.
Generalization
Generalization probes occurred during baseline, intervention, and maintenance sessions.
Two types of generalization occurred: (a) generalization of the same problem type (i.e., tip)
but without use of the schema and (b) generalization to a similar but different problem type
(i.e., tax) with access to the schema but no
instruction (refer to Figure 2). Generalization
probes during all phases occurred after the
baseline or maintenance probes or intervention
learning sheets. Each generalization probe consisted of ﬁve problems. Researchers provided
no prompting or instruction relative to the generalization probes; students were given access to
the calculator.
Maintenance
Maintenance probes occurred 2 weeks after
the second generalization session without use
of the schema for tip problems, which
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occurred one-to-two sessions after each participant’s last intervention session. Participants
completed two maintenance probes focused
on determining the total cost inclusive of a
tip. During maintenance sessions, students
were given access to the schema and the calculator but no instruction proceeded students
independently solving the ﬁve problems.
Researchers provided no feedback or prompting during either maintenance session.
Inter-Observer Agreement and Procedural Fidelity
Researchers calculated interobserver agreement (IOA) for the accuracy of students’
answers. Researchers determined accuracy IOA
for one baseline session, two intervention sessions, one generalization without a schema, and
one maintenance session; IOA for generalization probes for accuracy occurred at the same
frequency for each phase. A second researcher
scored the probes and compared their scoring
to the original researcher’s scoring. IOA was
100% for accuracy.
Researchers evaluated for procedural ﬁdelity for intervention via a checklist. The checklist involved the elements of the intervention,
such as whether researchers provided explicit
instruction (or faded explicit instruction, as
appropriate for the last two intervention sessions), provided students the schema along with
a marker and eraser, implemented the SLP in
accordance to the protocol (i.e., gesture, indirect verbal, direct verbal, and modeling after a
10-second time delay), provided students with a
calculator, and collected both independence
and accuracy data during the session. Researchers determined procedural ﬁdelity was 100%.
Social Validity
Following the intervention, researchers conducted social validity interviews with the students and their teacher. Researchers spoke to
the students one-on-one and asked the following questions: (a) Did you think the schema
(the shapes on the laminated paper) helped
you solve the problems? Why or why not? (b)
Do you think you will need to know how to
solve tip and tax problems in your real life?
(c) Would you like to learn to solve other
math with the schema? and (d) Anything else

you want to say? The teacher was questioned
regarding the use of such an intervention,
particularly the schema, for her students with
regards to mathematics.
Data Analysis
Researchers graphed each student’s data. To
analyze, researchers performed visual analysis.
Researchers also evaluated for the trend and
level of each phase, the immediacy of effect
between baseline and intervention, and effect
size of the intervention. To calculate level,
researchers determined the median for each
phase. Next, they calculated if 80% of the
data from that phase fell within 25% of
the median (Gast & Spriggs, 2014). To calculate trend, researchers selected the split-middle approach. This approach involved ﬁnding
the middle point, mid-rate, and mid-date for
each phase. Researchers drew a line between
the mid-rate and mid-date and determined if
the line (i.e., trend) was accelerating, decelerating, or zero-celerating (White & Haring,
1980). Researchers compared the last baseline data point to the ﬁrst intervention data
point to evaluate for immediacy of effect.
Finally, researchers used an online calculator
to compute the Tau-U effect size between
baseline and intervention (Vannest et al.,
2016). Consistent with the ﬁeld, a Tau-U
effect sizes greater than 0.80 was considered
very large, between 0.60 and 0.80 large, and
between 0.20 and 0.60 moderate.
Results
A functional relation was found between the
intervention (i.e., use of a schema, taught via
explicit instruction with fading, and the SLP)
and the dependent variable of solving problems to determine the total cost of a bill inclusive of a tip (see Figure 3). All four students
were able to maintain the ability to determine
the tip after instruction ended as well as generalize use of the schema to solving problems
involving tax without instruction.
Barry
During his three baseline sessions, Barry
answered zero problems involving ﬁnding the
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Figure 3. Student accuracy solving tip and tax problems.
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total cost of the bill inclusive of tip correctly.
He also answered zero problems correctly on
the three generalization probes during baseline focused on the total cost inclusive of tax.
His baseline data were zero-celerating and
stable.
Barry experienced an immediate effect
when he entered intervention. He solved the
total bill inclusive of tip problems with 100% accuracy on the ﬁrst intervention session and
maintained 100% accuracy for the other four
intervention sessions. Barry also maintained his
high-level of accuracy 2 weeks after intervention
ended, when the schema was provided but
instruction was not. Barry’s intervention data
were stable and zero-celerating. The Tau-U
between Barry’s baseline for determining the
total bill inclusive of tip and that of his intervention sessions was 1.0, indicative of a strong effect.
Barry was highly independent in completing the
task analysis steps during intervention sessions,
with a range of 93.3% to 100%. When he
needed prompting, it was most commonly with
the ﬁrst step or two and early in intervention. A
difference was not detected in independence after the fading of explicit instruction.
In terms of generalization during intervention, Barry’s ﬁrst probe for determining the
total cost inclusive of tax was 0%. However, he
was 100% accurate on the next four probes during intervention as well as maintained his 100%
accuracy on these generalization probes during
the maintenance phase two weeks after intervention ended. Barry’s generalization data were
stable and zero-celerating. The Tau-U between
Barry’s baseline for determining the total bill inclusive of tip and that of his intervention sessions was .80. Barry’s generalization to solving
the total bill inclusive of tip without the schema
was more limited. Immediately after intervention ended, his accuracy was 60% without access
to the schema for both probes.
Erica
Erica accurately answered zero questions during baseline for both the total bill inclusive of
tip as well as the generalization probes relative to total cost inclusive of tax. Her baseline
data were zero-celerating and stable.
Erica also experienced an immediate effect
after the ﬁrst intervention; her accuracy was

100% for all intervention probes relative to
ﬁnding the total bill inclusive of tip. Her data
were stable and zero-celerating; the Tau-U
between baseline and intervention was 1.0.
Erica also maintained her 100% accuracy on
solving problems involving the tip 2 weeks after the intervention ended with no instruction
proceeding. Erica was 100% independent
during her ﬁrst four intervention sessions,
needing only one gesture prompt on her last
intervention session. A difference was not
detected in independence after the fading of
explicit instruction.
Erica generalized from solving problems
ﬁnding the total bill inclusive of tip to solving
problems ﬁnding the total cost inclusive of
tax with ease. For each of the ﬁve probes during intervention, her accuracy was 100%; TauU was 1.0. She maintained her accuracy at
rates of 80% and 100%. Erica was also successful in generalizing ﬁnding the total bill inclusive of tip when a schema was not provided;
her accuracy was 100% for both probes during maintenance.
Adam
Adam incorrectly answered all ﬁve baseline
questions on the total bill inclusive of tip as
well as the generalization questions involving
ﬁnding the total bill inclusive of tax. His baseline data were zero-celerating and stable.
Adam experienced immediate effect for
the total bill inclusive of tip and answered
with 100% accuracy for four out of ﬁve sessions, achieving 80% accuracy on the fourth
intervention probe. His data were stable and
zero-celerating. The Tau-U between baseline
and intervention was 1.0. After the third baseline session, Adam stopped using the schema;
he indicated he knew how to solve the problems. Prior to him stopping use of the
schema, Adam was independent in correctly
completing the steps, needing prompting at
only one step across the three sessions. A difference was not detected in independence after the fading of explicit instruction. Adam
maintained the skill 2 weeks after intervention
with no instruction provided prior to solving
the problems ﬁnding the total bill inclusive of
tip at 100% accuracy for both sessions. Adam
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also did not use the schema during
maintenance.
Adam generalized from solving the amount
of the total bill inclusive of tip to the total bill
inclusive of tax. Although not an immediate
effect, as his accuracy was 0% on the ﬁrst generalization probe, he answered with 100% accuracy for three out of four remaining
sessions with Session Three being 80% accuracy. The Tau-U between baseline and intervention was 0.80; his data were stable and
accelerating. Adam maintained the generalization of total bill inclusive of tax 2 weeks after intervention had ended with 100%
accuracy on both probes. As with the intervention probes, Adam stopped using the schema,
at his own discretion, for the generalization
probes during sessions four and ﬁve as well as
during maintenance. Adam was also successful in generalizing ﬁnding the total bill inclusive of tip when a schema was not provided.
He completed both probes at 100% accuracy.

the same shape in the schema (see Figure 3).
A difference was not detected in independence after the fading of explicit instruction.
In terms of generalization to solving for the
total bill inclusive of tax during the intervention phase, Geoff answered with 80%, 0%,
80%, 100%, and 80% accuracy. Geoff maintained an accuracy of 80% and 100% during
the maintenance probes two weeks after intervention ended when the schema was provided, although he opted not to use, but no
further instruction was provided. Geoff’s generalization data were stable and accelerating.
The Tau-U between baseline and intervention
for determining the total bill inclusive of tax
was 0.80. In terms of ofﬁcially probing for
generalization of solving ﬁnding the total bill
inclusive of tip without access to the schema,
which occurred after the intervention probes
concluded, Geoff’s accuracy was 100% and
80%, respectively.
Social Validity

Geoff
Geoff answered all six of his baseline probes
incorrectly when calculating the total bill inclusive of tip. Geoff also answered the generalization probes calculating the total bill
inclusive of tax incorrectly for all six baseline
sessions. His baseline data were zero-celerating and stable.
Geoff experienced an immediate effect after the ﬁrst intervention with 100% accuracy
for four out of ﬁve sessions and one session
(session two) at 80% accuracy. Geoff maintained 80% accuracy on his maintenance
probes 2 weeks after intervention ended,
when provided with the schema and no further instruction. Geoff’s intervention data
were stable and zero-celerating. The Tau-U
between baseline and intervention sessions
was 1.0, which indicates a strong effect. Like
Adam, Geoff self-selected to stop using the
schema to aid in problem solving during
the fourth intervention probe. He did not use
the schema on any further problems, including maintenance. As with the others, Geoff
demonstrated high levels of independence
when using the schema (95.6-100%). When
researchers provided prompts, it was regarding transferring numbers from one shape to

All four students agreed they would need to
solve tip or tax problems in the future. The
students expressed that the schema was helpful, although Adam and Geoff said they did
not need it (i.e., both stopped using it during
the invention phase). Barry and Erica indicated they would continue to use it on other
problems, but not Adam and Geoff. The
teacher was intrigued with the schema and
wanted to learn more about how to use schemas to support her students. She particularly
expressed positivity regarding students maintenance and engagement in solving the mathematics problems.
Discussion
This study examined the use of an intervention package consisting of a schema, faded
explicit instruction, and the SLP to teach students to solve problems ﬁnding the total bill
with tip. In addition to determining if students acquired the skills of ﬁnding the total
bill with tip, researchers also examined for
generalization to solve problems ﬁnding the
total cost with tax, generalization to ﬁnding
the total with tip without a schema, and maintenance of both types of problems. Across the
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four students, all acquired the skill of ﬁnding
the total bill with tip and were also able to
generalize to ﬁnding the total cost with tax.
When using the schema, students were independent in completing the steps. Students
also maintained solving both problem types
after intervention ended.
The results of this study (i.e., the efﬁcacy of
the intervention package) are consistent with
those of researchers who also examined
schema instruction to teach functional life
skills math to students with developmental
disabilities. Root et al. (2017), using explicit
instruction, successfully taught students with
intellectual disability to solve tip and percentage off (i.e., using a coupon) word problems
via a schema (i.e., MSBI) and a calculator.
The students with IDD in the study by Root,
Cox, Hammon, et al. (2018) learned to determine if they had sufﬁcient money to make a
purchase after using a coupon when provided
with MSBI and a calculator. Researchers provided the students with explicit instruction to
use the schema. Hua et al. (2015) used
schema-broadening instruction along with a
mnemonic to teach students with intellectual
disability, via explicit instruction, to solve for
tip and total bill. Collectively, these studies
support the value of schema instruction for
students with IDD relative to more independent living or functional life mathematics.
Beyond successfully solving the problems
during intervention, with explicit instruction
and the schema, students were also independent in following the steps of the task analysis
to use the schema and solve problems. The students maintained their high levels of accuracy
when the explicit instruction was faded and for
a period of a few weeks after intervention
ended. Finally, students were able to successfully generalize to solve problems of a similar
structure but with no instruction (i.e., total cost
inclusive of tax rather than total bill inclusive of
tip). The results suggest not only acquisition,
but also maintenance and generalization
occurred during this study. Researchers assert
learning occurs across four phases for students
with IDD: acquisition, ﬂuency, maintenance,
and generalization (Alberto & Troutman, 2009;
Collins, 2012; Haring & Eaton, 1978; Shurr et
al., 2019). Yet, limited research in mathematics
for students with IDD highlights maintenance,
despite the importance of students’ ability to

solve problems without prior instruction (Spooner et al., 2012).
This research adds to the literature on personal ﬁnance skills for students with IDD. Personal ﬁnance skills are important for all
students, as acquiring, maintaining, and generalizing such skills can lead to independence
(Barczak, 2019; Rowe & Test, 2012). Beyond
the work by Root, Cox, Hammon, et al.
(2018) and Root et al. (2017) involving MSBI
and personal ﬁnance skills and Hua et al.
(2015) involving adapted schema-broadening
and personal ﬁnance skills for this population, a current systematic review of research
on teaching mathematics to students with
moderate and severe developmental disabilities suggested perhaps a decreased emphasis
on purchasing skills (Spooner et al., 2019).
Given the necessity of purchasing skills for all
individuals, research that presents interventions to support the acquisition, maintenance,
and generalization of such skills is needed.
Implications for Practice
One implication for practice from this study
was the value of an intervention package, and
that elements of those packages should be evidence-based, or at the very least grounded in
high-quality research. While schema instruction is not yet considered an evidence-based
practice for students with IDD, it is for students with learning disabilities (Jitendra et al.,
2015; Peltier et al., 2018). Until the research
based on schema instruction for students with
IDD reaches a critical mass, educators can
take heart in it being evidence-based for other
disabilities as well as the increased research
on schema instruction for this population.
However, the research on schema instruction
for students with IDD generally involves an
intervention package (e.g., schema or MSBI
and explicit instruction; Root & Browder,
2019; Root et al., 2017). The use of intervention packages in mathematics for students
with IDD is consistent with research (Spooner
et al., 2019).
Another implication involves the value of a
calculator. Throughout this study as well as
research by others exploring MSBI and secondary students (e.g., Root & Browder, 2019;
Root et al., 2017), students used a calculator.
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A calculator can serve as a cognitive prothesis
for the students, allowing them access to
more advanced mathematics, such as multistep problems (Edyburn, 2005, 2006). Given
these studies addressed word problems, a calculator can support student ﬂuency, such as
with multiplication and addition, but cannot
do the problems for the student if she or he
does not know what to input into the calculator to solve (Bouck et al., 2015; Root et al.,
2017). Educators should seek to provide secondary students with disabilities access, and
instruction on how to use, calculators when
solving word problems.
The ﬁnal implication is the value of teaching independent living mathematics to secondary students with IDD. Personal ﬁnance
skills and purchasing are important and contribute to independence (Barczak, 2019; Root
et al., 2017). Secondary educators, including
middle school teachers, should seek to
include life skills mathematics into their
instruction for students with IDD as well as
consider it for students with other types of disabilities (e.g., learning disabilities). From the
National Longitudinal Transition Study 2012,
students with intellectual disability represent
the group least likely to obtain personal
ﬁnance experiences (Lipscomb et al., 2017).
Academic and functional mathematics do not
need to be at odds; educators can provide students with IDD with both (Bouck et al., 2015).
As in this study, while the topic was more independent living skills, the mathematics was
academic and multi-component. Instruction
and activities such as in this study help students to gain independence as well as continue to learn and apply more academic
mathematical skills.

Another limitation was that two students
stopped using the schema during the intervention, and researchers did not prompt
them to follow the task analysis involving the
use of the schema in those sessions. However,
the researchers argue this demonstrated the
students’ ability to independently solve such
problems. The lack of IQ for Erica and the
classiﬁcation of Adam as having a learning disability (i.e., IQ of 71) are limitations.
Although an IQ was not available for Erica,
she was educated in a mild intellectual disability self-contained classroom for reading and
mathematics and demonstrated adaptive
behavior challenges. As for Adam, an IQ of 71
is still an intellectual disability per the American Association of Intellectual and Developmental Disabilities (n.d.) and his IQ was
below the average range to truly justify a
learning disability categorization.
Maintenance was limited to two weeks after
intervention and generalization during intervention ended. In future studies, researchers
should also seek to examine maintenance at
periods that extend further Another future
direction involves researchers determining if
after intervention students can generalize to
real world settings, such as by probing in community-based settings (e.g., a store or a restaurant). When such community settings cannot
be accessed, researchers should at least seek
generalization in a simulated activity. Related,
researchers should have students solve such
problems with a calculator on a phone or tablet, devices students are more likely to have in
the community. The ability to generalize to a
mobile device based calculator is important as
the functions are different across calculators.
Conclusion

Limitations and Future Directions
Despite the positive results, this study presented limitations. One limitation was that all
sessions were conducted outside of the classroom and in one-on-one situations. Future
research should determine the feasibility of
teaching the intervention in the context of
typical instruction, inclusive of setting and
group size. The location was not consistent
with the environment that the students typically received mathematics instruction.

In conclusion, this study adds to the literature
on personal ﬁnance and schema-based
instruction for students with IDD. In the
study, students acquired, maintained, and
generalized skills related to solving life-skillsbased mathematics problems during a relatively short amount of time with an intervention package involving explicit instruction,
the SLP, and a schema. The results from this
study and support from previous research suggest schema-based instruction as a strategy to
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teach personal ﬁnance problem solving to students with IDD.
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Abstract: Self-management has been found to be favorable for improving a wide variety of skills as well as decreasing problematic behaviors in individuals with a range of disabilities. We used a single case withdrawal design to
investigate the use of a self-management intervention on problem behaviors of a nine-year-old Native American
child with fetal alcohol spectrum disorder (FASD) during routines within the home setting. Speciﬁcally, we examined the effect of self-monitoring paired with contingent reinforcement on independent task completion of home routines. Introduction of the intervention resulted in an increase in the number of independently completed chores and
homework tasks; withdrawal of the intervention resulted in a return to baseline levels of performance. These ﬁndings extend the examination of self-management interventions within home-based routines to children with FASD.
Limitations and implications for research and practice are discussed.
Fetal alcohol spectrum disorder (FASD) is a
neurodevelopmental disability caused by prenatal exposure to alcohol. The degree of neurological damage varies depending on a
multitude of factors (e.g., level of exposure to
alcohol, mother’s access to prenatal care,
maternal age) and results in a spectrum of disorders, ranging from fetal alcohol syndrome
(FAS), partial fetal alcohol syndrome (pFAS),
alcohol-related neurodevelopmental disorder
(ARND), and alcohol-related birth defects
(ARBD; Carpenter et al., 2014). Recent studies have estimated the prevalence of FASD to
be as high as 2-5% in the school age population in the United States (May et al., 2018).
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Children with FASD are at risk for a host of
learning challenges including difﬁculty with
memory, attention, executive functioning, information processing, language, and motor
tasks (Kodituwakku & Kodituwakku, 2014).
They also frequently experience secondary
conditions that include serious problem
behavior and lower levels of adaptive behavior
resulting in increased dependence on others
(Kodituwakku & Kodituwakku, 2014; Popova
et al., 2016; Tsang et al., 2016). For example,
children with FASD exhibit higher rates of
challenging behaviors (e.g., disruptive and
uncooperative behavior) when compared to
children with typical development (Jirikowic
et al., 2008). Parents of children with FASD,
like parents of children with other disabilities
(Fox et al., 2002), report increased stress due
to their children’s problem behaviors that
negatively affect family functioning (e.g.,
Coons et al., 2016).
Similar to children with other developmental disabilities (Dunlap et al., 2006), children
with FASD whose serious or chronic problem
behaviors are not effectively addressed early
in life experience negative adult outcomes
such as disrupted social relationships, poor
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academic performance, and mental health
challenges. Streissguth et al. (2004), for example, found that maladaptive behaviors resulting in adverse life outcomes (e.g., suspension
or expulsion from school, arrests and imprisonment) are prevalent in adults with FAS or
fetal alcohol exposure (FAE), and that mental
health problems (e.g., suicide attempts,
depression, and substance abuse) persist
throughout adulthood among these populations (O’Connor & Paley, 2009).
Interventions derived from applied behavior analysis (ABA) have a well-documented
research base supporting their use in decreasing problem behaviors and teaching adaptive
behaviors in children and adults with developmental disabilities (Cooper et al., 2007).
Researchers have successfully reduced a variety of problem behaviors using interventions
based on the principles of ABA, such as selfmonitoring and self-recording (e.g., Harris
et al., 2005), noncontingent reinforcement
(e.g., Phillips et al., 2017), and functional
communication training (e.g., Carr & Carlson, 1993). Despite the strong evidence supporting their use, only a very few studies
examining ABA-derived interventions have
included individuals identiﬁed as having
FASD (e.g., Connolly et al., 2016).
Self-management strategies, such as selfmonitoring, goal setting, and self-evaluation
(Cooper et al., 2007) are ABA interventions
with a substantial research base documenting
their effectiveness with children with developmental disabilities. Children with disabilities
have been taught to successfully use self-management strategies to improve academic performance (e.g., Rock & Thead, 2007), social
skills (e.g., Reynolds et al., 2014), and on-task
behavior (e.g., Slattery et al., 2016). Self-management strategies have also been successful
in decreasing a range of problem behaviors
such as disruptive behavior (e.g., Hoff &
DuPaul, 1998) and stereotypy (e.g., Koegel &
Koegel, 1990; Shabani et al., 2001). An additional beneﬁt of self-management interventions is that they promote generalization of
behavior change and build self-determination
skills (Bruhn et al., 2015).
Like other ABA interventions, use of selfmanagement interventions has not been well
documented with children with FASD (Grifﬁn
& Copeland, 2018). These interventions may,

however, be particularly important for children with FASD because of their potential to
decrease disruptive behaviors and decrease
dependence on others, which is often a problem for individuals with FASD (e.g., Kodituwakku & Kodituwakku, 2014). Of the three
studies that examined the effects of self-management strategies with children with FASD
(Blood et al., 2011; Grifﬁn & Copeland, 2018;
Lovett & Haring, 1989), only one documented a functional relationship (Grifﬁn &
Copeland, 2018). The researchers in this
study utilized a self-monitoring strategy combined with contingent reinforcement to teach
an elementary school student with FASD to
increase completion of homework and cleaning tasks and reduce argumentative statements (Grifﬁn & Copeland, 2018). The
intervention was associated with high, stable
levels of task completion and reductions in
arguing. The other two studies (i.e., Blood et
al., 2011; Lovett & Haring, 1989) did not establish a functional relation between the
interventions and the dependent variables,
although participants did increase positive
behaviors after intervention.
Embedding ABA interventions within typical family routines has also been found to
reduce stress and improve family functioning
(e.g., Clarke et al., 1999; Fettig et al., 2015;
Slattery et al., 2016), particularly when
researchers collaborate with families to develop interventions for home settings that
consider each family’s unique routines (e.g.,
McLaughlin et al., 2012). Slattery and colleagues (2016), for example, taught three
boys diagnosed with attention deﬁcit hyperactivity disorder (ADHD) to use self-monitoring
to increase on-task behavior during daily
home routines their parents had identiﬁed as
highly problematic. Two of the participants
increased and maintained on-task behavior at
much higher levels after intervention with no
additional reinforcement, whereas one of the
participants required additional reinforcement for increasing levels of on-task behavior.
Parents of all three participants reported that
their children used the self-management skills
acquired during the intervention in novel family routines without additional intervention
(e.g., room cleaning), which further decreased
problematic behaviors and increased their independence in these other routines. Similarly,

42 / Education and Training in Autism and Developmental Disabilities-March 2021

Fettig and colleagues (2015) coached parents
of three preschool children with disabilities to
successfully implement ABA-derived interventions to increase completion of daily routines
and to decrease challenging behavior.
Although parents of children with FASD
have noted that establishing consistent routines at home can be helpful in reducing their
children’s problem behaviors and can contribute to less stress as a family (Coons et al.,
2016), no published studies were found that
examined use of ABA interventions to address
challenges within the family routines of children with FASD. This ﬁnding, in conjunction
with the limited research examining the use of
ABA interventions with individuals with FASD
in any context, establishes the need for the current study. Our goal was to extend the research
base in these areas by examining the effects of a
self-monitoring intervention on task completion
behaviors of an elementary-school-aged child
with FASD in a home setting during typical family routines. The research question guiding our
study was: Does self-monitoring paired with contingent reinforcement increase independent
task completion within home routines (i.e.,
room cleaning and homework completion)?
Method
Participants and Setting
Inclusion criteria for this study were that the
child: (a) was 8-13 years old, (b) was diagnosed with FASD but did not have additional
diagnoses of intellectual disability, (c) demonstrated challenges with behavior or learning
per parent/guardian report, (d) spoke English, and (e) lived in the metro area or surrounding communities to the university. Jake,
a 9-year old Native American child, nominated by the university’s fetal alcohol spectrum disorder clinic based on family report of
noncompliance and disruptive behavior, met
the inclusion criteria and participated in the
study. Informed consent for Jake’s participation in the study was obtained from Jake’s
guardian and assent was obtained from Jake.
Jake, a third-grade student, was diagnosed
with ARND through the FASD clinic, which is
one of the diagnoses under the umbrella of
FASD. An only child, Jake lived with his adoptive

parents and his biological father in a rural area
adjacent to a large city in the Southwest. He
received special education services in a self-contained class in the public school (under the educational diagnosis of other health impairment)
and took prescribed medication for ADHD. No
standardized assessment measures were available
(e.g., IQ scores). Jake’s communication skills
were reported by his mother to be an area of
strength. School progress monitoring reports
indicated that math skills, although below grade
level, were a relative strength for Jake. He
enjoyed reading but was performing below grade
level according to his mother and the school
progress monitoring report. His mother
reported that completing assigned homework
was a consistent problem for Jake. He received
occupational therapy services for ﬁne motor
skills (e.g., to improve handwriting). Although
both Jake and his mother reported that he
enjoyed playing with other children at school or
when they visited their home, his mother stated
that he often preferred playing by himself.
Jake’s adoptive mother, Nancy, also participated in the study. Nancy provided almost all
of Jake’s care because his adoptive father was often away from home due to work and his biological father did not assume caregiving duties
for Jake. She described feeling stressed and
overwhelmed at times with the responsibility of
caring for Jake, working fulltime outside the
home, and providing care to elderly relatives.
She reported that Jake had behavioral problems
at home related to not completing home routines (i.e., completing household chores or
homework) without extensive prompting. She
stated that although Jake followed directions
given by his adoptive father, Jake frequently
whined, became angry and cried, or refused to
follow her instructions to complete these routines. These behaviors, which most often
occurred in the afternoon after school while
she was trying to prepare supper or do other
household tasks, created additional stress for
her and were disruptive to the household. She
described previously trying several strategies in
an attempt to have Jake complete these home
routines that included limiting his time playing
video games or removing highly preferred activities, such as watching TV. She did not feel
these strategies had been effective and reported
that she was not consistent in using them.
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Setting
The study took place in Jake’s home after he
returned from school because Nancy identiﬁed
this as the time period during which the problem behaviors were most likely to occur. The
primary sites within the home were in Jake’s
bedroom (for room cleaning tasks) and at the
dining table (for completing homework tasks).
Typically, only Nancy and Jake were present
during study sessions; occasionally Jake’s biological father and adoptive father were present,
but they did not participate in the study.
Preliminary Assessment
We began the study by conducting a functional behavior assessment (FBA). A member
of the research team interviewed Nancy and
Jake separately using a modiﬁed version of
the Functional Assessment Interview (O’Neill
et al., 2015). Nancy reported that the most signiﬁcant problem disrupting their family routines was Jake’s noncompliance in completing
home routines or requiring extensive prompting to complete these tasks. She reported that
this often escalated to Jake becoming angry and
crying. Members of the research team then conducted direct observation of Jake to collect antecedent-behavior-consequence (ABC) data
across four afternoon sessions and veriﬁed a
high frequency of noncompliance. Nancy also
completed the Motivation Assessment Scale
(MAS; Durand & Crimmons, 1988) and the
Eyberg Child Behavior Inventory (ECBI; Burns &
Patterson, 1990). Results of the data collected
suggested that Jake’s problem behavior was
maintained by attention and access to highly
preferred activities (e.g., video games). This hypothesis was corroborated by the results of the
MAS; the results of the ECBI conﬁrmed the
level of severity of Jake’s noncompliant
behavior.
Dependent Variables and Measurement
Through the FBA we identiﬁed the dependent variable as independent task completion.
Independent task completion was deﬁned as completing a room cleaning or homework task
without prompting (i.e., verbal, model, or
physical) from an adult after an initial

directive to begin a task. We used event recording to measure the behavior. We scored a
task as either independent (a + if he completed the task without prompting) or not independent (a – if he required prompts to
complete it) and reported this as a percentage of independent task completion based on
a 14-step list of tasks. We created the task list
by interviewing Nancy to determine which
tasks she wanted Jake to do without assistance.
We then conducted observations in the home
prior to baseline to conﬁrm that these were
indeed the tasks she was asking Jake to do
(see prior section). From this information we
created a 14-step comprehensive list of tasks
(see Table 1). The order of tasks (room cleaning before homework tasks) was informed by
Nancy’s stated preference for the family’s
afternoon routine and corroborated by observations during the FBA process. There was no
limit placed on how long Jake could take to
complete a task for it to be scored as independent (e.g., some tasks such as straightening his shoes took longer than others such as
pulling up the bed spread).
Research team members collected data one
to three times per week, depending on the
family’s schedule. We used event recording to
measure independent task completion and
reported this as a percentage of total tasks or
demands in the session. A member of the
research team collected data on Jake’s use of
the self-monitoring board and also video
recorded sessions. In addition to the ﬁrst two
authors (faculty in special education and
BCBA-Ds), team members were three graduate students in special education who were
completing requirements for certiﬁcation as a
board-certiﬁed behavior analyst (BCBA). All
had extensive experience working with children with disabilities who engaged in problem behavior. The ﬁrst two authors trained all
team members on deﬁnitions of the target
behavior using video recordings until they
reached 80% or higher levels of agreement
before they began coding data.
Interobserver agreement (IOA). A member of
the research team other than the primary observer reviewed and independently scored
36% of video recordings of sessions across the
study, including at least 33% of session
recordings in each condition. Point-by-point
agreement for trial-based behaviors (e.g.,
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TABLE 1

Research Design and Procedures

List of Tasks in Sequenced Routine

A withdrawal design was used to examine the
effects of the self-management intervention
package on independent task completion. We
collected data on the dependent variable during baseline, training, intervention, return to
baseline, and reinstatement of the intervention. Session length varied depending on the
condition (e.g., intervention sessions required
more time because Jake was using his selfmonitoring system), but opportunities to
respond remained similar across conditions
because the speciﬁc tasks remained the same.
Mean session duration during baseline conditions was 30-min (range 7 ¼ 23–40); during
training mean session duration was 26-min
(range, 21–32); and mean session duration
during intervention was 38-min (range, 26–
53).
The research team made decisions about
when to change conditions based on an analysis of both level and trend; this decision was
also informed by critical social validity factors
(e.g., Nancy’s expressed concerns over how
long it would take to begin the intervention,
and her concern over how long the study
would last in its entirety). In an effort to make
the study as accessible as possible for Jake,
who is a member of several highly underrepresented groups within the ABA literature
(both as a child with FASD and as a Native
American child), we made decisions about
phase changes by considering the social validity of our procedures. For example, although
the baseline data were variable, the low average level of his responding sufﬁciently documented the problem behavior; rather than
prolonging the baseline, we introduced the
intervention to address Nancy’s expressed
concerns.

Room Cleaning Routine Tasks
Hang coat in closet.
Put dirty clothes away.
Put shoes in closet neatly.
Put all toys/sports gear away.
Put cover on bed and pillows at top.
Homework Routine Tasks
Clear table of toys.
Bring backpack to table.
Sit at table.
Show agenda to adult.
Read homework directions out loud.
Do homework until ﬁnished.
Check homework with adult.
Read aloud from book for at least 5 minutes.
Write/dictate 2–3 sentences to summarize
reading/book.

number of agreements divided by number of
agreements + disagreements, multiplied by
100; Ledford et al., 2018) was used to calculate IOA; IOA was 100%.
Materials
The list of cleaning and homework tasks was
written on a large (15.6  11.8”) magnetized
dry erase board (Melissa & Doug® Magnetic
Responsibility Chart) that was customized for
Jake, and hung on the wall in a central location in the dining area. The board was in two
pieces, linked together with a strap that
allowed it to be folded in two. The top of the
board consisted of three columns. Each task
was written sequentially in one column. The
second column was left blank so that Jake
could use a marker to check off when that
task was completed. The third column was
used to provide reinforcement for successful
task completion; the adult placed a magnet
(printed with a smiley face and praise statement) next to each task Jake successfully completed (see description under Procedures).
The bottom section of the board was used to
write a reminder of what Jake could earn if he
successfully completed the tasks and to attach
a magnetized timer he used to time his break
(see Procedures).

Baseline. During baseline, Nancy and Jake
followed their typical after school routine
while a member of the research team
observed. This typically consisted of Jake
snacking, watching TV, and/or playing video
games while Nancy completed household
chores or prepared supper. She frequently
gave Jake directions (task demands) to follow
home routines such as to clean up his toys, do
chores, or complete homework. She used
threats to take away his electronics in an
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attempt to motivate him, but did not follow
through with the threats. Jake rarely complied
with the demands to complete tasks, and
instead either ignored Nancy’s requests or
occasionally became upset and cried.
Training. Members of the research team
taught Jake how to use the self-monitoring
board using systematic instructional procedures (i.e., present rationale, model task
steps, provide guided practice, verbally praise
correct performance and/or provide verbal
feedback on errors). We showed Nancy the
materials and task list and explained how
the procedures would work. She observed the
research team members providing the training to Jake and they described to her what
they were doing. Team members asked her to
participate during intervention sessions as she
was available.
Jake’s task list included two sections: cleaning tasks and homework tasks (see Table 1).
The researchers taught him to look at his
board to identify the task, complete each task,
check it off, and, when all tasks were done,
ask an adult (research team member or
Nancy) to verify that each task was done. If a
task was completed correctly, the adult provided verbal praise and placed a magnet on
the visual schedule for that task. If he successfully completed all the cleaning tasks, he
earned 5-min of free time to play with toys,
video games, or his phone. After the break,
the adult said, “Time to check your schedule,”
and he then began the homework tasks. He
earned free time to read a book, have a snack
and talk with his mother or other adults, or
play with toys if he completed the homework
tasks. These reinforcers were selected based
on the hypotheses generated by the FBA that
his behavior was maintained by attention and
access to highly desired activities or items.
Intervention. Once Jake’s independent task
completion showed a marked positive change
in level, the intervention condition was implemented. During intervention, the interventionist told Jake at the beginning of each session,
“check your schedule and mark off when you
have ﬁnished a chore.” Prompts were only provided if Jake requested help or if it was clearly
apparent that he did not know how to complete
a task (e.g., what a homework assignment was
asking him to do). The reinforcement

procedures continued as described in the training sessions.
Return to baseline. Once Jake’s performance
showed at least three days of high percentages
of independent task completion we removed
the self-monitoring board and asked Jake and
Nancy to follow the usual routine they used
prior to implementation of the intervention
(the same procedures as were in place during
the initial baseline, including Nancy delivering
task demands as she had done in baseline). A
member of the research team observed during
these sessions but did not offer prompts or
reminders to complete chores or homework.
Reintroduction of the intervention. During the
reintroduction of the intervention we reinstated
the self-monitoring board and used the same procedures as in the initial intervention condition.
Either a research team member or Nancy provided prompts and reinforcement during these
sessions just as had been done in the ﬁrst intervention condition.
Treatment Fidelity
The ﬁrst author and a second member of the
research team measured ﬁdelity of intervention implementation using an 8-step checklist
for 38% of training and intervention sessions
by watching video recordings of these sessions
and marking whether or not each planned
procedure was followed (see Table 2). We calculated ﬁdelity as the number of completed
steps divided by number of planned steps
times 100). Mean treatment ﬁdelity was 96%
(range, 88% – 100%).
Social Validity
We assessed Jake and Nancy’s perceptions of
the efﬁcacy and feasibility of the intervention
and its outcomes in two ways. First, Nancy
completed the Eyberg Child Behavior Inventory
(ECBI) before and after the study (Burns &
Patterson, 1990). The ECBI is a standardized
36-item parent-report measure of the number
of challenging behaviors exhibited by the
child, and the intensity (e.g., frequency) of
each challenging behavior (rated on a Likerttype scale, 1 ¼ the problem never occurs, 7 ¼
the problem always occurs). A member of the
research team also conducted individual
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TABLE 2
Treatment Fidelity Checklist
Steps
1. Tell Jake to check his schedule.
2. When Jake has completed cleaning tasks, check that he did them correctly and give verbal praise and smiley
face magnet.
3. If Jake is off-task during cleaning, count to 5 quietly and remind him to check his schedule.
4. After cleaning tasks are done, give a 5 min break from demands (with additional reinforcer, such as a
snack).
5. After the break, tell Jake to check his schedule.
6. When he has completed tasks, check that he did them correctly, and give verbal praise and smiley face
magnet.
7. If Jake is off-task during homework, count to 5 quietly and remind him to check his schedule.
8. After homework tasks are done, give Jake a break to play with toys (with no demands).

interviews with Jake and Nancy after the conclusion of the study that included eight questions about the acceptability of the intervention and its effectiveness, as well as
whether participants anticipated continuing
to use the strategies (see Table 3).
Results
Figure 1 displays Jake’s percentage of independent task completion during each condition.
We utilized visual analysis (i.e., examination of
variability, trend, level, overlap, consistency, and
immediacy of effect) and statistical analysis to
evaluate a functional relation between the intervention and the dependent variable. Visual analysis showed a demonstration of effect at three
different points in time for the dependent variable, documenting a functional relation between
the intervention and dependent variable. Initial
baseline data show variable performance with a
low mean percentage of independently completed tasks (M ¼ 39%; range, 14%–66%). Independent task completion did not show a change
in the ﬁrst training session, but in the second session showed a large positive change in level
(M ¼ 43%; range, 11%–74%). During the ﬁrst
intervention phase his performance showed an
immediate positive change in level with some
variability but no overlap with training data
(M ¼ 91%; range, 83%–100%). In the return to
baseline condition, there was an immediate
drop in level with little variability and no overlap
(M ¼ 36%; range, 30%–44%). When the

intervention was reinstated, his performance immediately showed a positive change in level with
no overlap with the second baseline condition
(M = 86%; range, 75%–100%).
We also calculated an effect size using TauU as a supplement to the visual analysis of the
graphed data. This is a nonparametric rank
order correlation statistic increasingly being
used to calculate an effect size as a supplement to visual analysis of single case research
data (Brossart et al., 2018). We employed the
online calculator developed by Parker and
colleagues (Vannest et al., 2011) to calculate
the Tau-U statistic without baseline correction
because no trend was detected (Brossart et
al., 2018). This process yielded a value of
0.79, considered to be an indication of a large
magnitude of change associated with implementation of the intervention. This is consistent with our visual analysis of the data.

Social Validity
In response to questions related to any perceived differences in Jake’s behavior after the
intervention, both Jake and Nancy reported
that the self-management intervention was
successful in helping Jake improve independent task completion. Jake stated, “I clean up
my shoes and I also clean up my room . . .
because I know all the things I need to do,
and after, I get playtime!” Nancy noted, “He
responds better. I hardly help him,” although
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TABLE 3
Social Validity Interview Questions
Parent

Child

After participating in this study, have you noticed
any difference in your child’s behavior? If so,
what have you noticed?
How helpful was the behavior plan in decreasing
your child’s challenging behaviors?
1 (Not at all) 2 (A little) 3 (Somewhat) 4 (Very)
How helpful was the behavior plan in increasing
your child’s appropriate behaviors?
1 (Not at all) 2 (A little) 3 (Somewhat) 4 (Very)
After participating in this study, have you noticed a
difference in the way that you respond to your
child’s behavior? If so, what have you noticed?
How helpful was it for you to learn strategies to
respond to your child’s behavior?
1 (Not at all) 2 (A little) 3 (Somewhat) 4 (Very)
Do you think that you will continue to use these
strategies in the future? Why or why not?

Do you think that you act differently now than before
the study? If yes, what differences do you notice?
Do you think that you are better or worse at controlling your actions now? Why do you think this?
Do you think that your parents act differently now
than before the study? If yes, what differences do
you notice?
Did you learn any new strategies that were helpful to
you? If so, what were they?
Do you think you will keep using these strategies?

What did you like about learning some new ways to
act/behave? What was easy about learning these
new things?

Was participation in this study reasonable for you
and your family in terms of time and/or effort?
Do you have any suggestions for the research
team about this?
Do you have any other comments about your participation in the study?

she also stated that he still “has to be
prompted” at times to stay focused on tasks.
Although not the target of our intervention, both participants noted changes in the

Figure 1. Percentage of independent task completion data and mean phase lines across
conditions.

manner in which Nancy responded to Jake.
When asked about whether there were differences in his mother’s behavior, Jake, for
example, commented, “Yes, that she’s proud,”
and also stated that now she gives him a
reward when he does his chores. Of her own
responses to Jake, Nancy reﬂected, “I am
working on being patient and not scolding so
much.” In a brief follow up conversation with
Nancy approximately one year later, she
reported that Jake continued to do better
with home routines than he had prior to the
intervention. She reported that sometimes
they ‘get busy’ and do not use the self-management system. However, when Jake begins
to fail to complete tasks without extensive
prompting, she reported that she reinstitutes
the self-management system and his performance improves.
The Eyberg Child Behavior Inventory scores
were mixed. Nancy’s rating of the intensity of
Jake’s problem behaviors fell from her prestudy rating of 118 to 94 after completion of
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the study, indicating her perception of
improvement in his challenging behaviors.
She rated no behaviors’ intensity higher than
a 4 after the intervention whereas she had
rated numerous behaviors a 6 in the pre-study
rating. However, she also reported a slight
increase in the number of problem behaviors
exhibited by Jake (from a pre-study rating of
14 to a post-study rating of 19). This is surprising, given the answers she provided during
the social validity interview, and her ratings of
the intensity of Jake’s behavior after intervention. Although we cannot fully account for
this inconsistency in her responses, we
hypothesize that because Jake had learned to
better regulate several behaviors through the
study, Nancy held higher expectations for
him after the study, and therefore identiﬁed
less serious behaviors as problematic.
Discussion
This study examined the effects of a self-management intervention on the behavior of a
child with FASD in typical home routines.
The intervention package combined teaching
the child to self-monitor cleaning his room
and completing his homework with receipt of
reinforcers contingent upon independent
task completion. The intervention resulted in
increased independent completion of chores
and homework tasks. These outcomes contribute to the literature in several ways. First,
this study extends the literature on teaching
families to use ABA interventions within the
context of daily home routines to children
with FASD. Like parents of other children
with developmental disabilities, parents of
children with FASD have reported increased
stress when their children’s problem behaviors disrupt family routines (e.g., Coons et al.,
2016). Parental stress has been shown to be
both a predictor of and an outcome of behavior problems exhibited by children with disabilities (Neece et al., 2012). Increasing the
child’s independence in family routines can
break the cycle of escalation in which a child’s
problem behavior contributes to parental
stress, and vice versa.
Second, the ﬁndings of this study add to a
small but growing body of research documenting that children with FASD can beneﬁt

from interventions derived from ABA, particularly from self-management interventions.
This ﬁnding is particularly important because
of the belief among some caregivers that children with FASD cannot learn from the typical
behavioral interventions used with children
with disabilities, such as strategies that require
them to learn from consequences (Peadon et
al., 2009). This study documented that a child
with a long history of noncompliance and dependence on adults to complete household
and academic tasks learned quickly to selfmonitor his own behavior when given direct
instruction and reinforcement for task
completion.
A substantial body of research documents
that children with FASD experience serious
secondary problems that have both short- and
long-term negative consequences (e.g., Tsang
et al., 2016). Far fewer studies have documented effective interventions that can
improve these children’s adaptive skills and,
potentially, their long-term outcomes (Peadon et al., 2009). The current study’s ﬁndings
contribute to the small but growing body of
research documenting the effectiveness of
ABA interventions with children with FASD.
These studies show that ABA can provide
parents and educators with immediate, effective solutions to behavioral problems exhibited by children with FASD. This growing
body of evidence can also be used to inform
policy makers about the promise of ABA and
the need to fund ABA services for this large
under-identiﬁed and underserved population
of individuals, much as services for children
with autism spectrum disorder (ASD) have
transformed over the past 30 years. Given the
relatively high prevalence of FASD (as high as
2-5% in the school age population in the
United States; May et al., 2015), providing
effective intervention services while children
are young has the potential to result in signiﬁcant saving of resources as these children age.
Limitations
A strength of this study was its good contextual ﬁt with the participant’s home environment and family priorities. We frequently
asked Nancy for her input in developing the
intervention (use of self-monitoring using the
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task board), when it would take place (what
routines), and what she felt comfortable using
for reinforcement. If the end goal of behavioral intervention is to teach children skills
that will be used throughout their daily lives
(what Wolf [1978] called socially valid outcomes), then it is essential that researchers
work closely with families to create ecologically valid interventions. One of the challenges of implementing intervention studies
in family homes, however, is that researchers
do not have the degree of control available in
a clinical setting. In the case of this study, the
research team had to remain ﬂexible in terms
of scheduling and designing sessions around
family needs. For example, sessions had to be
rescheduled when family plans changed, often at the last minute. Also, we had planned
for Nancy to take on sole responsibility for
intervention sessions after we modeled the
intervention and taught her how to deliver
each component. However, the stresses she
faced in caring for extended family, working
fulltime, and essentially acting as a single parent while her husband was gone for long time
periods meant that during some scheduled
intervention sessions, she asked a member of
the research team to implement the intervention while she completed household tasks.
Ideally, Nancy would have fully assumed the
role of interventionist prior to the study’s
completion in order to promote the likelihood of longer-term maintenance of the
behavior change.
Related to the issue of working within the
family’s context, a limitation of the study is
that we did not extend the study to include
additional replications of a basic effect
beyond the three effects demonstrated at
three different points in time (Horner &
Odom, 2014). We recognize that extending
the study and demonstrating additional replications would have strengthened it since we
had one participant. Due to Nancy’s request
that we complete the study within a relatively
short window of time, we ended the study after demonstrating three basic effects. It is important to note, however, that there is a
paucity of research examining the effects of
ABA strategies with children with FASD despite that fact that this group of individuals
is woefully underserved in many areas, including behavioral support and intervention.

There is a critical need for research that
examines behavioral interventions for these
children, especially within home settings,
where families may have limited skill or
knowledge of how to support their children’s
participation in family life. This study’s results
are not meant to stand alone but should be
considered alongside other research building
a case for the effectiveness of ABA strategies
to meet the underserved needs of this
population.
It is likely that the way in which task completion was deﬁned and measured constrained a more nuanced analysis of the effect
of the self-management intervention on Jake’s
task completion performance. Measuring the
level of prompts required or steps skipped,
for example, rather than using a binary deﬁnition (independent correct versus incorrect)
might have allowed a ﬁner discrimination of
Jake’s response to the intervention.
Another limitation of this study was the lack
of systematic follow-up data. We were unable
to collect such follow-up data because of the
feedback we received from Nancy that the
family schedule would not permit continued
sessions past a certain point in the year. We
were able to conduct one brief follow-up
approximately a year after the intervention
was completed. Despite this, we recognize
that continued coaching and adjustments
over time would likely have increased longterm beneﬁts to both the child and the parent. We agree with the recommendations of
Strain et al. (2012) who suggest continuing
services until families report feeling conﬁdent
in implementing the intervention instead of
basing this decision solely on the child’s behavioral performance. However, in the case of
this family, the mother’s strong preference to
complete the study by a certain date precluded us from collecting follow-up data or
providing longer-term support.
Implications for Practice and Research
Parents of children with FASD report considerable stress, even when compared to parents
of children with other disabilities such as
those with ASD (e.g., Watson et al., 2013).
Since FASD is not a diagnosis recognized by
the federal educational programs that
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administer supports and services to children
with developmental disabilities and their families
(e.g., IDEA), families have limited options for
assistance. Lack of available services coupled
with the very limited intervention literature
leaves parents with few resources. Interventions derived from ABA, particularly self-management interventions, have the potential to
improve family functioning and the long-term
outcomes for children with FASD. More
research is needed to document the effectiveness of these practices and to reﬁne their use
to target the speciﬁc learning challenges associated with FASD (e.g., executive functioning
deﬁcits). In particular, future research is need
to study how best to teach and support caregivers’ implementation of these practices with
their children with FASD who may have
unique behavioral challenges.
Another consideration for future research
relates to parenting practices. Although this
study’s intervention was relatively simple, some
of its components may challenge parents’
beliefs or practices related to their children’s
behavior. Speciﬁcally, some parents believe that
children should do chores and homework without speciﬁc instructions or external reinforcement. Interventions that require parents to
provide clear directions and provide reinforcement upon task completion (e.g., praise, access
to preferred activities) may require families to
change their behavior (i.e., parenting practices). Within the literature on ABA interventions implemented in homes, relatively little
attention has been paid to parents’ values and
beliefs about challenging behavior and about
parenting practices. Given the increasing diversity of the population, future studies should
incorporate systematic ways to address these
issues such that researchers develop culturally
responsive, socially valid, effective interventions
for these families.
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Visual Attention to Photographs and BoardMaker Images in
Social StoriesTM: A Comparison of Typically Developing
Children and Children with ASD
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Abstract : In the context of Social StoriesTM, we compared visual attention to social scenes using BoardMakerTM versus photographic stimuli among typically developing (TD) children and age-matched children
with ASD. For visual attention, the dependent measures were the number of ﬁxations and ﬁxation time to eye,
mouth, and ‘other’ (background) areas of interest. We found no differences between groups when viewing faces
alone but when viewing complex scenes (i.e., people and objects) an interaction was observed: the TD and ASD
groups were no different in the BoardMakerTM condition but were different in the photograph condition. Speciﬁcally, we found 1) a tendency toward more mouth-looking in the photograph condition among children
with ASD, which was negatively correlated with attention shifting and verbal IQ; and 2) a tendency toward
more ‘other’-looking (i.e., background regions), which was negatively correlated with attention shifting, age,
and central coherence. We argue that atypical scanning of complex scenes in ASD may reﬂect resource allocation strategies: as the complexity of image content increases, the simpler and more efﬁcient the scan strategy.
Although visual information processing differences have been documented in autism spectrum disorder (ASD), visual processing is often
viewed as a relative strength and this has led to
the wide use of visual supports across a variety
of social and instructional contexts. Despite the
oft-cited importance of visual supports to facilitate communication and more appropriate
behavior in ASD, few studies have examined
how persons with ASD respond to the different
kinds of visual supports most commonly used
in intervention. Gillespie-Smith, Riby, Hancock, and Doherty-Sneddon (2014) used eye
tracking to examine how children with ASD
and their typically developing (TD) counterparts attended to picture communication
symbols (also known as BoardMakerTM [BM]
images) used in the Picture Exchange Communication System. They found no differences in
the visual attention of TD children and children with ASD and concluded that both groups
have the same opportunity to encode the information available in BM images.
Correspondence concerning this article should
be addressed to Tiffany L. Hutchins, University of
Vermont, 489 Main Street, 407 Pomeroy Hall,
Burlington, VT 05405. E-mail: Tiffany.hutchins@
med.uvm.edu

Saitovitch and colleagues (2013) compared
the visual attention of TD and ASD groups to
static vs. dynamic (i.e., movie) images depicting
real people vs. cartoon stimuli (note: This study
examined cartoon as opposed to BM images
which, while often characterized as cartoonlike, are qualitatively different). They found
that more atypical scan patterns in the ASD
group were associated with increasing ecological validity of the stimuli: more attention away
from people’s eyes and faces and toward a nonsocial background was observed for dynamic
stimuli depicting live actors, but a similar effect
was also observed for static photographic
stimuli of human characters when compared
to cartoon stimuli. Saitovitch et al. (2013)
concluded that the atypical visual attention to
more ecologically valid stimuli may put children with ASD at increased risk for lower levels of social learning in the real world. At the
same time, cartoon-like representations may
represent a medium through which children
with ASD can more easily gain access to social
information that is available by viewing
human characters’ eyes and faces (by ‘social
information’, we mean any information useful for reading, perceiving, and understanding the mental states of others).
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The purpose of this study was to examine
the visual attention of TD children and children with ASD in response to two kinds of
static stimuli: BM images and photographs.
Although these two types of images differ in
myriad ways (consider their visual complexity,
social realism, visual contrast, iconicity, etc.),
the goal of this study was not to isolate or
assess responses to various physical or psychological aspects of the stimuli. Rather, these
two types of images were chosen because they
are the most common types of images used in
interventions with children with ASD.
The present study builds on the research of
Gillespie-Smith et al. (2014) and Staitovitch et
al. (2013) in two important ways. First, visual
attention to images is examined when they
are incorporated into Social StoriesTM (Gray,
2010/2015), which is one of the most widely
used interventions in ASD (Hess et al., 2007),
thus lending ecological validity of our ﬁndings to a treatment context. Second, atypical
scan strategies in ASD are related to a variety
of information-processing factors which may
point to potential underlying cognitive processes (e.g., processing style, executive resources; Dalton et al., 2015; Hutchins & Brien,
2016) and inform future research directions.
Social StoriesTM and Visual Supports
Carol Gray (Gray & Garand, 1993), an educational consultant and former teacher, developed what has become an extremely popular
intervention to support communicative, social,
and behavioral functioning in ASD (Hess et al.,
2008). Social StoriesTM are short, personalized
stories written from the perspective of the audience in order to give the individual “direct
access to social information” (Gray & Garand,
1993, p. 2). Social StoriesTM often follow a
storybook format and are composed of simple
sentences and a title, and each sentence is typically accompanied by one or more static visual
images. Social StoriesTM are intended to capitalize on the strengths of persons with ASD,
which can include precocious literacy skills and
a predilection to use visualization in the development of understanding. As Grandin (1995)
asserts, “the visual image of all written steps is
essential” (p. 37). Accordingly, one premise of
Social StoriesTM “is that materials and

instructional methods used to represent social
information should be consistent with the visual learning strengths” (Gray, 1998, p. 170)
present in ASD. In support of this recommendation, recent research has shown that inclusion of images is associated with more success
with Social StoriesTM (Kokina & Kern, 2010).
Although icons are sometimes used, review of
the literature reveals that, by far, the most
widely used visual supports in Social StoryTM
intervention are photographs and BoardMakerTM illustrations (AKA Mayer-Johnson
symbols, Picture Communication SymbolsTM;
Hutchins, 2019). This gains importance in light
of the face processing impairments in ASD and
raises the question: are some forms of visual
support that depict social scenes more effective
than others for facilitating social understanding
in ASD?
Eye Tracking Studies in ASD
The analysis of visual attention priorities is important because how we attend to the world
inﬂuences how we interact with our environment (Freeth et al., 2010). Although the precise links from gaze to social-cognition are
complex and uncertain, eye tracking studies
in ASD are important because 1) atypical scan
strategies are taken as evidence for cognitive
compensations (e.g., Klin et al., 2002), 2) they
allow us to “see and measure how individuals
with autism search for meaning” (Klin et al.,
2003, p. 345) and, 3) what children look at
(and what they do not look at) can have profound developmental consequences (Feng,
2011).
Eye tracking studies generally ﬁnd (meaning there are exceptions) that individuals with
ASD demonstrate atypical gaze patterns for
faces (e.g., Chawarska & Shic, 2009; Riby &
Hancock, 2008; Sasson et al., 2008; Spezio et
al., 2007; Trepagnier et al., 2002; for review,
see Papagiannopouluo et al., 2014). In a seminal study by Klin et al. (2002), two groups (an
ASD and typically developing group matched
on chronological age and verbal IQ) watched
video clips depicting complex social situations
from the ﬁlm, Who’s Afraid of Virginia Wolf?
Individuals with ASD ﬁxated less on the eyes
and more on the mouth, body, and object
regions of the scenes compared to controls.
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Similar results have been reported in other
eye tracking studies (e.g., Kliemann et al.,
2010; Norbury et al., 2009; Pelphrey et al.,
2002; Speer et al., 2007; Spezio et al., 2007) as
well as behavioral studies of face recognition
(Gross, 2004; Joseph & Tanaka, 2003, Langdell, 1978), thus demonstrating “unusual privileging of the mouth region in autistic face
processing” (Joseph & Tanaka, 2003, p. 538).
It should also be noted that the ‘mouth over
eyes’ preference in ASD has been challenged
and research in this area is mixed (Falkmer et
al., 2010; McPartland et al., 2011, van der
Geest et al., 2002). Speculations about the
source of the conﬂicting results have been
offered but, at present, they seem most likely
to reﬂect variation in the populations
sampled, the nature of the visual stimuli, and
the methods of presentation and analysis.
This is one more reason why an examination
of different kinds of stimuli used in the treatment of ASD is timely.
Potential Mechanisms to Account for Atypical
Visual Attention in ASD
A number of studies report that children ASD
look more at objects than they do people
(e.g., Klin et al., 2002; Norbury et al., 2009;
Riby & Hancock, 2008; Rice et al., 2012). Restricted interests are a common feature in
ASD (Sasson et al., 2008) and some researchers have proposed that children with ASD evidence longer ﬁxations to objects compared to
people because of a higher degree of interest
in objects (DiCriscio et al., 2016; Grelotti et
al., 2004; Sasson et al., 2008). It has also been
suggested that differences in the social attention of children with ASD may be due to a
more detail-oriented processing style that may
underlie the preference for objects in ASD
(e.g., Sasson et al., 2008). This interpretation
is consistent with the theory of weak central
coherence (WCC; Frith, 1989). WCC refers to
an information-processing style that relies on
detail- or piecemeal-oriented processing and
differs from the normative processing style
oriented toward holistic or gestalt-processing
(e.g., Happé et al., 2001).
The WCC theory has been invoked to explain
the face processing differences observed in
ASD, but the results have been mixed. Some

studies ﬁnd support for WCC as a causal and explanatory mechanism (e.g., Kätsyri et al., 2008;
Kimchi, 1994; Lopez et al., 2004). Others have
suggested that children with ASD employ a conﬁgural (i.e., holistic) processing strategy, arguing that central coherence is intact (Donnelly &
Davidoff, 1999; Joseph & Tanaka, 2003). The
current state of the evidence seems to suggest
that 1) not all children with ASD adopt a cognitive style of WCC; 2) when it does operate, WCC
is not the only factor that can lead to atypical visual attention; and 3) the heterogeneity of ASD
almost certainly leads to the contrasting results.
Building on the idea that WCC cannot
solely account for the atypical visual attention
demonstrated in ASD, executive functioning
(EF) abilities have also been investigated. EF
refers to the cognitive resources required to
carry out higher-order functions (e.g., working memory, attention, planning, attention
shifting). A recent study by Hutchins and
Brien (2016) examined how children with
ASD visually attend to a speaking-partner during conversation. Children with ASD participated in two conversations: one about “how
people feel” and one about “what people do.”
Children with ASD were found to look longer
at mouths and had fewer ﬁxations to the eyes
during the “how people feel” conversation
(Hutchins & Brien, 2016, p. 1). The authors
concluded that EF is especially strained when
children with ASD were asked to evaluate
social-emotional processes and that decreased
eye looking and increased mouth looking
could be explained by executive resource
allocation.
This EF compensatory account of mouth
preferences is also consistent with other studies examining how the quality of face scanning is related to the complexity of social
content. For example, Rutherford and
Towns (2008) found that individuals with
ASD and typically developing individuals
looked more at the eyes than the mouth
when viewing faces displaying ‘simple’ emotions (i.e., happy, sad, surprised, angry,
afraid, disgusted) as opposed to ‘complex’
emotions (e.g., admiring, quizzical, bored,
guilty). “Put simply, those with autism ‘preferred’ to examine the mouth region, as if
the more complex the target, the simpler the
source of information must be” (p. 1379).
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In sum, the scant research comparing stimulus types suggests that cartoon-like images
are just as good (if not preferable) compared
to photographic stimuli for use with persons
with ASD. Meanwhile, eye tracking studies
have generally revealed a mouth over eyes
preference, but there is debate as to why this
is observed (for review see Papagiannopouluo
et al., 2014). Further, visual supports are ubiquitous in interventions designed to remediate
the core deﬁcits of ASD and one of the most
popular interventions is Social StoriesTM
(Hess et al., 2008; Reynhout & Carter, 2009).
This underscores the importance of the selection of images that become essential content
of a Social StoryTM. It also highlights the need
to assess visual attention, not in isolation, but
during participation in the interventions that
children are actually receiving. If children
with ASD attend atypically to the visual stimuli
embedded in a Social StoryTM, this points to
the potential for cognitive mechanisms or
processes that may be involved in the disruption or compensation of visual attention. The
following questions were explored:
1. Is there a difference between TD children
and children with ASD in how they visually
attend to BM and photographic stimuli in
the context of a Social StoryTM?
2. Do group differences in visual attention to
BM/photographic stimuli (i.e., number of
ﬁxations and ﬁxation time) correlate with
indices of information processing factors
including EF and WCC but also age, autism
severity, and intellectual functioning?

Method
Participants
Participants were 19 TD children (15 males, 4
females) ages 6 years, 3 months to 12 years, 11
months (M ¼ 8 years, 8 months, SD ¼ 2.23)
and 18 children (15 males, 3 female) ages 6
years, 1 month to 11 years, 9 months (M ¼ 9
years, 3 months, SD ¼ 1.55) diagnosed with
ASD. All TD children were identiﬁed on the
basis of parental report. More speciﬁcally,
parents responded to a questionnaire designed
to screen for a variety of conditions. Parents

were asked to report whether their child had
ever received a diagnosis or were ever concerned about the presence of a developmental
delay (including ASD), learning impairment,
speech and language impairment, and uncorrected visual or hearing impairment.
All of the children in this study received
their diagnoses prior to the publication of
Diagnostic and Statistical Manual (DSM) of Mental Disorders-V (American Psychiatric Association, 2013). On the basis of parental report,
four children had a diagnosis of autism, six
had a diagnosis of Pervasive Developmental
Disorder – Not Otherwise Speciﬁed (PDDNOS), and eight had a diagnosis of Asperger
Syndrome (American Psychiatric Association, 2000). All children had been diagnosed
by a psychologist or developmental pediatrician. Six children in the ASD group also had
a concomitant diagnosis of Attention-Deﬁcit
Hyperactivity Disorder or Attention-Deﬁcit
Disorder. One child in the ASD group was
functionally nonverbal (characterized by parental report as having “limited speech”) but
was able to attend to stimuli making collection of the eye tracking data possible. All 17
remaining children were verbal and could
use language functionally and ﬂexibly.
Measures
Measures for autism severity, EF, and central
coherence were employed to examine whether
they predicted atypical visual attention (i.e.,
number of ﬁxations and ﬁxation time). Data
for general and subscale intelligence were also
collected. These data were included in the predictor analyses but also used to evaluate
whether our ASD and TD groups were distribution matched on general intelligence.
Behavior Rating Inventory of Executive Function. The Behavior Rating Inventory of Executive Function (BRIEF; Gioia et al., 2000) is a
parent and/or teacher informant measure
designed to assess executive function behaviors in individuals ages 5 through 18. The test
is composed of 86 items divided into eight categories: Inhibit, Shift, Emotional Control, Initiate, Working Memory, Plan/Organize,
Organization of Materials, and Monitor. Scores
are reported for each of the categories as well
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as an overall behavioral index, a metacognition
index, and a global executive composite.
The Gilliam Autism Rating Scale-2. The Gilliam
Autism Rating Scale, second edition (GARS-2; Gilliam, 2006) is a norm-referenced rating scale
based on the deﬁnitions of autism adopted by
the Autism Society of America and the DSMIV. The GARS-2 is typically used as a screening
tool with children between the ages of 3 and
22 who show signs indicative of ASD. There
are 42 items separated into three subscales:
communication, social interaction, and stereotyped behaviors. This scale assesses behaviors using objective frequency-based ratings
by individuals familiar with the individual and
takes approximately 5-10 minutes to complete. The combined scores on these subscales yield an autism index (AI) score (with a
mean of 100 and SD of 15), which provides a
total score assessing the probability of autism
and the degree of severity.
The Group Embedded Figures Task. The Group
Embedded Figures Task (GEFT; Oltman et al.,
2003) is perceptual functioning test designed
to measure detail-oriented (i.e., part) processing abilities by detecting embedding simple
ﬁgures in more complex ﬁgures. The GEFT
contains 24 items and is composed of three
sections (i.e., First Section, Second Section,
Third Section), with increasing difﬁculty for
each item that must be completed in a 3-minute time limit.
The Wechsler Abbreviated Scale of Intelligence -2.
The Wechsler Abbreviated Scale of Intelligence
(WASI-2; Wechsler, 2013) is a brief norm-referenced IQ test for individuals between the
ages of 6 and 89. The WASI-2 is composed of
four subtests: vocabulary, similarities, block
design and matrix reasoning, yielding a verbal
IQ score, a performance IQ score, and a full
IQ score.
Apparatus
Eye movements were recorded using the Mirametrix S2 Eye Tracker System to record X
and Y coordinates of eye position. The screencapture system promoted more natural

behavior since it did not place restraints on
participants such as a helmet, head-mounted
sensor, or glasses. The system utilized a sampling rate of 60 Hz yielding an accuracy of .51 degree of the visual angle. Eye blinks and
off screen gazes were identiﬁed by loss of corneal reﬂection and were excluded from the
data. Participants were seated at a desk in
front of a 22-inch computer monitor (1680 X
1050 pixels resolution) located approximately
two feet away. The eye tracker was positioned
just below the computer screen. Presentation
of the stimuli was captured using Viewer software in Mirametrix. Fixation calculation parameters for gaze were set at 20 pixels (for the
maximum distance in pixels that a point may
vary from the average ﬁxation point and still
be considered a ﬁxation) and two samples
(minimum number of samples to be considered a ﬁxation) with 3Ï13/4 of visual angle.
Stimuli
Each set of images types (BM and photographs) are presented in Figure 1 along with
the Social StoryTM in which they were embedded. Because we were interested in how children visually attended to these two types of
visual supports, the text of the Social StoryTM
did not appear on screen. Rather, as each
slide was presented, audio was played to give
the content of the Social StoryTM. The Social
StoryTM developed for this study was designed
to be as simple and short as possible while
including the major components of a Social
StoryTM, which include an introduction, a
body, and a conclusion. The Social StoryTM
was typical in that it described a challenging
situation that made reference to what people
do, what people feel, and why people feel the
way they do. It is also typical in the sense that
it offered strategies to support more effective
behaviors. The Social StoryTM was atypical in
that it was not written from the perspective of
the audience which was not possible in this
study. As such, the Social StoryTM was essentially a narrative about a 3rd person.
The Social StoryTM consisted of nine pages:
one depicted objects only (slide 2), one
depicted body parts performing an action
(i.e., a hand pinching; slide 5), one depicted
both a person (face and body) and objects
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Figure 1: Social StoryTM for “Getting Dressed in the Morning” with imagery for the BoardMakerTM and photograph conditions.

(slide 7), and the remaining images depicted
people’s faces (slides 1, 3, 4, 6, 8, 9). The speciﬁc BM images were identiﬁed on the basis
that they appeared in the ﬁrst group of
images following a BM search (e.g., when
searching for images of “wake up”, a group of
images is retrieved from BM) and were therefore assumed to be relatively high frequency
choices among professionals. If more than
one image was returned by the search, the

image used in this study was then selected
from the larger set based on its ability to be
easily replicated via photograph. This procedure did carry an empirical disadvantage in
that while the photographic stimuli were consistent in their depictions of characters (i.e.,
Brynn and her mother are always presented
as the same two persons), the BM stimuli was
not (i.e., the graphic representations of persons is not consistent).
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Procedure
Participants with ASD were recruited via
informal contacts as well as notices to local
support agencies for families with children
with ASD. Additionally, six participants with
ASD were recruited through an ad placed in
the local newspaper. Participants with typical
development were recruited via ﬂiers and
informal contacts. Parents received $25.00
compensation for participation in the study.
Upon arrival to the laboratory, informed consent was obtained from a parent. The children were seated in front of the computer
screen for the Social StoryTM.
The instructions for the BM and photographic conditions were identical. The child
was asked to “get ready to watch so I can tell
you a story”. The stimulus order (BM or photographic images) was counterbalanced so
that each order was as equally represented as
possible. This study was part of a larger series
of eye tracking studies using different sets of
stimuli. Each set of stimuli was also presented
in a counterbalanced order so that each order
was as equally represented as possible. After
the gathering of the eye tracking data, the
GEFT and the WASI-2 were administered to
the child (in that order). During this time,
parents were asked to complete the BRIEF
and the GARS-2. The completion of all data
collection procedures took 2-3 hours.
Dependent Variables: Looking Data
For the seven slides that depicted people’s
faces, the areas of interest (AOIs) were chosen based on the upper and lower regions of
the face, as well as ‘other’ AOIs. Consistent
with much previous research on this topic
(Hessels et al., 2016), the upper region
included the eyes and brows and extended to
the temple area of the face. The lower region
included the mouth. The ‘other’ AOIs
included all other areas of the screen. Data
for slides that did not depict people’s faces
were not analyzed as the purpose of these
slides was merely to provide a coherent story.
For all test stimuli, data were collected for the
number of ﬁxations and the total ﬁxation
time for each AOI in each condition.

Results
Participant Characteristics
Data for matching variables were submitted
to a series of independent samples t-test. No
differences were found for the variables of the
child age or gender (p > .45 for each). Differences were observed for the WASI-2 verbal
section (p ¼ .003) and for the WASI-2 full
scale (p ¼ .02). It should be noted that these
differences appear to be due to over-performance by the TD group as they were generally 1
SD above the mean (WASI-2 verbal section
M ¼ 116.00; SD ¼ 16.42; WASI-2 full scale
M ¼ 112.84; SD ¼ 14.90). The average scores
for the ASD group were within the normal
range for the verbal section (M ¼ 94.89; SD ¼
23.75) and the WASI-2 full scale (M ¼ 98.44;
SD ¼ 20.66). Nevertheless, ASD and TD
groups were not matched on IQ but this is justiﬁable given that ASD and IQ are phenotypically linked (Harms et al., 2010, p. 292). All
participants with ASD completed the GARS-2
(M ¼ 87.11; SD ¼ 16.23) indicating that our
sample typically fell within the range of mild
autism severity.
Research Question 1
Research question 1 was: “Is there a difference between TD children and children with
ASD in how they attend to BM and photographic stimuli in the context of a Social
StoryTM?” Number of ﬁxations and ﬁxation
time for each AOI (e.g., mouth, eye, and
‘other’ regions outside of the mouth and eye
AOIs which was essentially other parts of the
face and body and all non-social background
areas) on all slide pairs were analyzed for
each dependent variable.
To investigate whether differences existed
for each AOI for each stimulus, data were submitted to a series of 2 (group: TD, ASD) x 2
(stimulus: BM, photographs) mixed model
ANOVAs with repeated measures on stimulus.
Evaluation of the present data sets (which
have been analyzed in previous studies for
other purposes) suggests that the current
sample size is sufﬁcient to detect effects,
although perhaps not small effects. For this
reason and given the exploratory nature of
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this study, an alpha of .10 was adopted for all
analyses: an approach that can be desirable
for avoiding undue risk for type II errors
(Bradley & Brand, 2013), which is particularly
important in the context of exploratory studies (Jaeger & Halliday, 1998). All inferential
tests of differences met the assumption of homogeneity of variance. Boneferroni tests to
correct for family-wise error were not conducted: given the large number of comparisons and exploratory nature of this research,
it was prudent to protect against the likelihood of multiple Type II errors (see O’Keefe,
2003a, 2003b). The results for only the signiﬁcant comparisons are reported in Table 1
along with their associated Eta squared effect
size estimates.
Research Question 2
To explore correlates of looking patterns, differences in looking data between the two conditions were calculated for any previous
ANOVA comparisons yielding a signiﬁcant
interaction effect. Speciﬁcally, differences
between conditions (i.e., change scores) were
calculated and correlated with variables of interest (i.e., executive function [EF], IQ, autism severity, weak central coherence, age) to
determine which variables predicted shifts in
visual attention across conditions.
Research question 2 was: Do group differences in visual attention to BM and/or photographic stimuli (i.e., number of ﬁxations and
ﬁxation time) correlate with age, autism severity, EF, intellectual functioning, or weak central coherence in children with ASD? Only
Slide 7 was found to have a signiﬁcant interaction and between-groups effect, such that the
ASD group looked less at the eye AOI in the
photograph Social StoryTM in comparison to
TD peers. Change scores were calculated for
the number of ﬁxations and ﬁxation time for
each AOI (e.g., mouth, eye, and ‘other’) by
subtracting photograph stimulus looking data
from the BM stimulus looking data. These six
change scores were then correlated with our
variables of interest. Five signiﬁcant correlations (p < .10) were observed.
Age was positively correlated with change
scores for the number of ﬁxations to the
“other” AOI (r ¼ .73, p < .001): as the

number of ﬁxations to the ‘other’ AOI
increased from the BM to the photograph
condition, age decreased. Age was also correlated with change scores for ﬁxation time
to the mouth AOI (r ¼ .43, p ¼ .07): as ﬁxation time to the mouth AOI increased from
the BM to the photograph condition, age
decreased. The Shifting Attention subscale of
the BRIEF was positively correlated with the
number of ﬁxations to the mouth AOI (r ¼
.41, p ¼ .09) and number of ﬁxations to the
‘other’ AOI (r ¼ .63, p < .05): as the number
of ﬁxations to the mouth and ‘other’ AOIs
increased from the BM condition to the photograph condition, scores for attention shifting decreased. The WASI-2 Verbal subscale
was negatively correlated with the change
score for number of ﬁxations to the mouth
AOI (r ¼ .39, p < .11): as the number of ﬁxations to the mouth AOI increased from the
BM to the photograph condition, verbal IQ
decreased. Finally, data for the Embedded
Figures Task was positively correlated with the
change score for number of ﬁxations to the
‘other’ AOI (r ¼ .41, p < .09). Therefore, as
the number of ﬁxations to the ‘other’ AOI
increased from the BM to the photograph
condition, central coherence decreased.
Discussion
Recall, studying visual attention in ASD is important because the presence of atypical scan
strategies suggests cognitive compensations
and it allows us to “see and measure how individuals with autism search for meaning” (Klin
et al., 2003, p. 345). The ﬁrst research question was: Is there a difference in how TD children and children with ASD visually attend to
BM and photographic stimuli (i.e., number of
ﬁxations and ﬁxation time to different AOIs)
in the context of a Social StoryTM? For all but
one slide, we found no group effects, suggesting that the visual attention of TD children
and children with ASD was not distinguishable. This ﬁnding is in alignment with Gillespie-Smith et al. (2014) who found that
children with ASD demonstrated visual attention to objects and faces similar to their TD
peers when viewing BM (i.e., PECS) images.
If our interpretation of the data is correct
and the similar patterns of visual attention to
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Slide 3: number ﬁxations
‘Other’ AOI

Slide 2: ﬁxation time
Mouth AOI

‘Other’ AOI

Slide 1: ﬁxation Time
Eye AOI

‘Other’ AOI

Slide 1: number ﬁxations
Eye AOI

AOI

4.79 (1.1)

.36 (.102)

3.4 (.233)

1.04 (.193)

7.37 (1.25)

6.47 (1.2)

BM M (SD)

TD

6.32 (1.3)

.22 (.05)

2.72 (.254)

1.83 (.225)

4.39 (1.12)

10.11 (1.71)

Photo M (SD)

5.94 (1.1)

.23 (.105)

3.76 (.239)

.82 (.199)

8.17 (1.28)

5.56 (1.23)

BM M (SD)

ASD

7.83 (1.33)

.07 (.051)

3.18 (.261)

1.36 (.231)

6.28 (1.16)

9.78 (1.75)

Photo M (SD)

Group:
Context:
G X C:

Group:
Context:
G X C:

Group:
Context:
G X C:
Group:
Context:
G X C:

Group:
Context:
G X C:
Group:
Context:
G X C:

.887
3.23
.036

3.04
3.09
.013

1.76
20.73
.757
1.72
16.12
.127

.135
9.63
.054
.849
8.02
.414

F

.025
.084
.001

.080
.081
<.001

.048
.372
.021
.047
.315
.004

.004
.216
.002
.024
.186
.012

h2

(continued on next page)

.353
.081*
.850

.040
.087*
.911

.194
<.001***
.390
.198
<.001***
.724

.716
.004***
.817
.363
.008***
.524

p

Mean, Standard Divisions, and Signiﬁcance Levels (p < .10) for the Number of Fixations and Fixation Time (Seconds) for all Aois By BM and Photograph Conditions

TABLE 1
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‘Other’ AOI

Slide 8: ﬁxation time
Mouth AOI

3.60 (.26)

.029 (.03)

.263 (.26)

9.74 (1.63)

Slide 8: number ﬁxations
Eye AOI

Mouth AOI

1.47 (.59)

3.68 (.72)

‘Other’ AOI

Slide 7: number Fixations
Eye AOI

1.47 (.56)

10.47 (1.9)

BM M (SD)

Mouth AOI

Slide 4: number ﬁxation
Eye AOI

AOI

TABLE 1—(Continued)
TD

3.20 (.28)

.210 (.19)

1.47 (.63)

8.05 (1.18)

2.00 (.61)

5.21 (.81)

2.26 (.64)

9.95 (1.54)

Photo M (SD)

3.42 (.27)

.12 (.03)

1.22 (.27)

9.67 (1.67)

2.33 (.61)

3.61 (.74)

1.72 (.55)

11.89 (2.05)

BM M (SD)

ASD

3.14 (.29)

.51 (.19)

1.67 (.65)

6.50 (1.21)

.67 (.63)

5.06 (.83)

3.22 (.69)

7.39 (1.58)

Photo M (SD)

Group:
Context:
G X C:
Group:
Context:
G X C:

Group:
Context:
G X C:
Group:
Context:
G X C:

Group:
Context:
G X C:

Group:
Context:
G X C:
Group:
Context:
G X C:
Group:
Context:
G X C:

1.89
4.10
.550
.116
4.20
.143

.193
8.11
.757
1.81
3.47
.743

.15
.89
3.29

.068
3.72
2.33
.708
6.53
.629
.021
3.72
.003

F

.051
.105
.015
.003
.107
.004

.005
.188
.021
.033
.090
.021

.004
.025
.086

.002
.096
.062
.020
.157
.018
.001
.096
<.001

h2

(continued on next page)

.178
.051*
.463
.736
.048**
.708

.633
.007***
3.90
.285
.071*
.395

.701
.352
.078*

.796
.062*
.136
.406
.015**
.433
.885
.062*
.958

p
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3.61 (.22)

‘Other’ AOI

TD

2.45 (.32)

.604 (.14)

1.95 (.28)

4.16 (.915)

3.26 (1.12)

7.16 (1.1)

Photo M (SD)

3.60 (.22)

.144 (.08)

1.26 (.20)

8.56 (1.42)

1.33 (.53)

7.39 (1.23)

BM M (SD)

ASD

2.72 (.32)

.466 (.15)

1.81 (.29)

4.83 (.94)

3.56 (1.15)

9.50 (1.12)

Photo M (SD)

Group:
Context:
G X C:
Group:
Context:
G X C:
Group:
Context:
G X C:

Group:
Context:
G X C:

Group:
Context:
G X C:
Group:
Context:
G X C:

*p < .10, ** p < .05, *** p < .01.
Note: AOI ¼ Area of Interest, TD ¼ Typically Developing, ASD ¼ Autism Spectrum Disorder, BM ¼ BoardMaker

.346 (.07)

1.04 (.197)

Slide 9: ﬁxation time
Eye AOI

Mouth AOI

8.79 (1.38)

2.37 (.52)

6.42 (1.2)

BM M (SD)

Slide 9: number ﬁxations
‘Other’ AOI

Mouth AOI

Slide 9: number ﬁxations
Eye AOI

AOI

TABLE 1—(Continued)

.018
17.19
1.01
1.67
8.52
.103
.146
30.41
.619

.027
17.58
.208

1.23
4.45
1.04
.126
5.06
.918

F

.895
<.001***
.321
.205
.006***
.750
.705
<.001***
.437

.871
<.001***
.651

.274
.042**
.316
.724
.031**
.345

p

.001
.329
.028
.046
.196
.003
.004
.465
.017

.001
.334
.006

.034
.113
.029
.004
.126
.026

h2

static faces reﬂect similar face processing
strategies in TD and ASD groups, it is worthwhile to examine the looking data in light of
the quality of our main effects of stimulus.
Notably, the main effects for stimulus were
not monolithic. That is, some slides showed
more eye-looking and others showed more
mouth-looking, but the effects were unique to
each slide and not more generally predicted
by stimulus type (BM vs. photographs). We
expect that visual attention to static face stimuli among both our ASD and TD groups was
driven by information-seeking vis-à-vis emotion recognition. That is, depending on the
speciﬁc features of a visual stimulus, the most
relevant emotion and social information will
be located in different AOIs (e.g., eyes,
mouth regions). For example, for slide 1,
both groups demonstrated more ﬁxations
and longer ﬁxation times to the eye AOI in
the photograph condition. Inspection of
these stimuli reveals that the eye AOI in the
BM condition is merely a pair of dots, whereas
the eye AOI in the photograph is a pair of
real eyes. Clearly, a photograph of real eyes
provides more emotion-information than do
a pair of dots. Similar arguments can be made
for the remaining slides showing main effects
of stimulus and suggest that stimulus type
(BM vs. photographs) is not a primary driver
of visual attention to various face AOIs (at
least with regard to the number of ﬁxations
and ﬁxation time). Rather, it appears that information search is strategic and dependent
on the particularities of each stimulus and
that brains are directing the eyes to ‘go where
the emotion information is’.
Interestingly, one signiﬁcant interaction
was observed. For slide 7, no differences were
observed for the BM condition, but in the
photograph condition, the ASD group looked
less at the eye AOI than did their TD peers. A
possible explanation for this ﬁnding involves
the visual and social complexity of the image
as it represented both a person (face and
body) as well as a variety of objects (i.e., toys).
It is possible that children with ASD demonstrated more ﬁxations to the non-social
‘other’ regions in the photograph condition
due to the presence of objects which may
have captivated attention (Grelotti et al.,
2004; Sasson et al., 2008; Sasson & Touchstone, 2014). Indeed, “visual perseveration

and detail orientation . . . may act as a mechanism for reduced visual exploration in autism
and suggests that salient items may disproportionally ‘capture’ or ‘trap’ attention in ASD”
(Sasson et al., 2008, p. 38).
The ﬁnding of more atypical visual scanning of a complex scene is also consistent
with ﬁndings of Saitovitch and colleagues
(2013) who reported that more atypical scan
patterns in their ASD group was associated
with increasing ecological validity of the stimuli:
more attention away from people’s eyes and
faces and toward a non-social background was
observed not only for their dynamic stimuli
depicting live actors but also for their static
photographic stimuli of human characters
when compared to BM stimuli. Although this
may put children with ASD at increased risk
for less good social learning in the real world,
it may point to practical beneﬁts for the use
of cartoon-like stimuli as a meaningful visual
support (Saitovitch et al., 2013).
Research Question 2 was: Do differences in
social attention to BM and/or photographic
stimuli correlate with indices of age, autism
severity, executive function, intellectual functioning, or weak central coherence? As noted
above, only slide 7 yielded a signiﬁcant interaction effect and so only data for this slide
were examined for these analyses. Recall, for
slide 7, children with ASD looked more (i.e.,
demonstrated an increased number of ﬁxations) at the mouth and ‘other’ AOIs than did
TD children in the photograph condition
(but there were no between-group differences
in the BM condition). This shift towards more
mouth-looking in the photograph condition
in the ASD group was negatively associated
with attention shifting and verbal IQ and the
shift toward more non-social background
(what we call ‘other’) looking in the ASD
group was negatively associated with attention
shifting, age, and central coherence. Each of
these is discussed in turn.
Considering verbal IQ, the ﬁrst ﬁnding
(i.e., more mouth-looking in the photograph
condition in the ASD group was negatively
associated with attention shifting and verbal
IQ) is consistent with several previous studies
(Elsabbagh et al., 2014; Hutchins & Brien,
2016; Speer et al., 2007) but conﬂicts with
others (Chawarska et al., 2013; Jones & Klin,
2008; Klin et al., 2002) reporting that
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children with ASD with higher verbal IQ
actually demonstrate increased mouth-looking while viewing social scenes (presumably
because they ﬁnd the mouth region of the
face to yield more useful social information;
Klin et al., 2002). Yet, this interpretation
seems counterintuitive and difﬁcult to square
with the notion that social competence is, to
some degree, contingent on the ability to use
information from the eye region of the face
(Adams et al., 2009). Indeed, eye-information
seems essential for emotion recognition, following eye-gaze, establishing joint attention,
and reading intentions, all of which are hallmark impairments of ASD.
An alternative interpretation for both
verbal IQ and attention shifting is that mouthlooking is a result of resource allocation as it
requires less executive resources (precisely
because it yields less social information;
Hutchins & Brien, 2016) than does eye-looking. As a result, “simpler, more efﬁcient strategies may be used by those with autism as the
complexity of information increases, while
[TD individuals] may be able to decode the
complexity and make use of the increasing information” (Rutherford & Towns, 2008, p.
1390). Note that our stimuli also required
cross-modal attention shifting (children
heard a story while viewing static images)
which is often impaired in ASD (Reed &
McCarthy, 2012) which may have also affected
our results. In either event, such interpretations suggest more effortful and/or less efﬁcient information processing due to the
higher cognitive load associated with the viewing of complex (but not simpler) scenes
(Buchan et al., 2008; Mills et al., 2011; Pollatsek et al., 1986).
With regard to the second ﬁnding (i.e., the
shift toward more non-social background
looking in the ASD group was negatively associated with attention shifting, age, and central
coherence), our interpretation for the shifting attention data is similar to that described
immediately above (i.e., it is likely a response
to increased executive demands) but the ﬁnding for age and central coherence require
further scrutiny. The result relating to age is
supported by previous literature documenting
that younger children with ASD demonstrate
decreased looking time and fewer ﬁxations to
the eye region of the face (Chawarska et al.,

2013; Hutchins & Brien, 2016). As Hutchins
and Brien (2016) argued, as children with
ASD get older, “they tended to not shift attention away from the eyes during the emotion
conversation to the degree that the younger
children do” and that the “tendency toward
more typical visual attention with age suggests
that the eyes provide useful social information
to persons with ASD during interaction”
(p. 8). With regard to central coherence, the
results are consistent with the WCC hypothesis (Frith, 1989), suggesting a detail-oriented
style of information processing in ASD. One
explanation to account for why this effect was
only observed for the slide 7, again, involves
the complexity of that scene. Compared to
the other images, there are more objects to
navigate in slide 7 which may, in turn, highlight or make more detectable a piecemealoriented processing style in ASD. Of course it
is important to note that the WCC hypothesis
is controversial owing primarily to the great
heterogeneity observed in information processing in persons with ASD. The controversy
might be resolved if one adopts a weaker
form of the WCC hypothesis and concludes
that WCC is merely a tendency among some
individuals with ASD, as opposed to a more
rigid cognitive style adopted by all.
Implications, Limitations, & Future Directions
We observed that complexity of image content moderated looking behavior in ASD.
When image content was simple (meaning
the scene depicted only faces), no differences
in looking behavior were observed between
groups. However, when image content was
more complex (meaning the scene depicted a
person and object), atypical visual scanning
(away from people and toward objects) was
observed in the ASD group for photographs
but not for BM images. Although additional
research is needed to conﬁrm this ﬁnding,
this is important because it points to the
potential that content (which relates to the
psychological properties of an image: its representational meaning) may interact with
stimulus type (which relates to the physical
properties of an image: its retinal features
and visual representation). With regard to
the psychological content, photographs are
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literally accurate, speciﬁc, and veridical representations of the world and will therefore
have high ‘social realism’ (Riby & Hancock,
2009). By contrast, BM images are generic,
symbolic, and require an inference of artist
intent and will lend themselves to high iconicity and prototypicality (Hartley & Allen,
2013). With regard to physical properties, a
whole host of features can vary within and
across stimulus type. These include (but are
not limited to) visual complexity and visual
contrast (e.g., the intricacy of the lines, patterns, and colors in an image) in both foreground and background (Moreno-Martinez
et al., 2012). In short, research is needed to
identify whether and which characteristics of
visual images facilitate meaning-making in
ASD.
If repeatable, the ﬁnding that photographs
of complex social scenes is associated with
cognitive compensations in ASD carries clinical implications and suggests that such stimuli
may not be optimal in the context of storybased interventions for supporting social
understanding. Of course, whatever stimulus
features are identiﬁed as facilitative or hindering, persons on the autism spectrum are heterogeneous and so a related aim is to identify
those participant characteristics (e.g., age,
ASD severity, verbal skills, experience with or
preferences for various kinds of visual supports) that predict better comprehension of
images. For the time being, Gray’s (2010/
2015) recommendations seem prudent: that
the goal of visual supports should be to highlight or summarize information, captivate interest, and improve comprehension.
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Experiences of Young Adults with Autism without
Co-occurring Intellectual Disability: A Review of the Literature
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Abstract : The purpose of this literature review was to analyze and synthesize the most current research about
the experiences of young adults with autism spectrum disorder (ASD) without co-occurring intellectual disability (ID). Based on the inclusion and exclusion criteria, 10 empirical research studies from 2009–2019 were
selected for review including quantitative, qualitative, and mixed methods studies. The research questions for
this review involved identifying themes regarding the academic, non-academic and gendered experiences of
young adults with ASD without ID. After analysis and synthesis, 12 subthemes emerged. The results indicate
that the transition from high school, mental health, and misdiagnosis are some of the factors that contribute to
this population’s ability for success, among others discussed in the review. The ﬁndings of this review indicate
that these individuals can often be overlooked as being someone in need of intervention because of their perceived academic success; however, they still require supports in other domains in order to ensure a higher quality of life.
Young adults with autism spectrum disorder (ASD) without intellectual disability (ID)
experience unique challenges that their neurotypical peers and peers with ASD and ID
may not experience (Wang & Berg, 2014).
Transitioning to young adulthood after high
school is a stressful time for many people, but
some studies indicate this transition may be
particularly challenging for individuals with
ASD without ID (Anderson & Butt, 2017; Cai
& Richdale, 2016; Wang & Berg, 2014). This
stress can be caused by changing routines,
lack of structure, and increased social difﬁculties that are associated with postsecondary
education, as compared to secondary education (Anderson & Butt, 2017). It is important
to address the needs of individuals with ASD
without ID to ensure they have an equal
chance for success in college and young
adulthood.
Individuals with ASD without ID
According to a study funded by the Center
for Disease Control and Prevention (CDC),
Correspondence concerning this article should be
directly addressed to Casey Hord at TDC 600G, 2600
Clifton Ave., University of Cincinnati, Cincinnati, OH
45221. E-mail: casey.hord@uc.edu

the prevalence of diagnosis of ASD is approximately one in 59 children (Baio et al., 2018).
Additionally, 69% of children with ASD do
not have a co-occurring ID (Baio et al., 2018).
This speciﬁc population of people with ASD
may require different types of support than
their peers with ASD and ID. Additionally, in
a study of young adults with ASD, 47.1% of
participants with ASD without ID attended
college or university compared to only 2.0%
of participants with ASD and ID (Taylor &
Seltzer, 2011).
There is a need to explore and understand
the unique experiences and needs of this population in order to best support them in transitioning from high school to college and
beyond (White et al., 2018). Although it is a
critical time period for this population, strategies for supporting them during this time
are currently understudied (Elias & White,
2018). In addition, it is suggested in the literature that this population is not being
adequately supported in both high school
and college (Wang & Berg, 2014).
Although this population may succeed academically, parents that have a child with
ASD at college indicated that their children
may still need academic accommodations to
address issues with organizational and timemanagement skills (Elias & White, 2018). In
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addition, parents indicated that their children
struggled with non-academic issues such as
having poor social skills and difﬁculties with
anxiety (Elias & White, 2018). Interestingly,
the Americans with Disabilities Act of 1990
(ADA) does not require any type of socialrelated supports at the university level (Elias
& White, 2018). Studies indicate that these
students with ASD in college may need academic and non-academic accommodations
that provide support for students’ mental
health and students gaining and maintaining
access to social groups (Bolourian et al., 2018;
Elias & White, 2018; Van Hees et al., 2015).
In addition to academic and non-academic
issues, the literature suggests that gender may
play a role in a person with ASD’s college experience (Anderson et al., 2018). In a study
of the perspectives of college students with
ASD, Anderson et al. (2018) stated, “. . . more
research is needed to examine whether
females with ASD struggle more at university
than males, and why this might be so” (p.
661). In general, a better understanding of
the effects of academic, non-academic, and
gendered experiences is especially pertinent
to disability support ofﬁces, college professors, high school teachers assisting with transition planning, and friends and family of
someone with ASD without ID.
Purpose of Study and Research Questions
To address the challenges facing these individuals, there is a need for a better understanding of what this population experiences
as it relates to their successes and struggles at
college and young adult life in general. The
literature suggests that there are academic
and non-academic, or social, factors that may
affect this population’s ability for success in
their young adult lives (e.g. Anderson et al.,
2018; Anderson & Butt, 2017). However,
there is a lack of research and understanding
on the speciﬁc effects those factors may have.
The purpose of this literature review is to a)
synthesize the current literature about common experiences of young adults (ages 18-35)
with ASD without co-occurring ID and to b)
identify emerging themes regarding the academic, non-academic, and gendered experiences of this population. The following

research questions are addressed in this literature review:
1. What are the academic experiences of
young adults with ASD without ID?
2. What are the non-academic experiences of
young adults with ASD without ID?
3. What are the gendered experiences of
young adults with ASD without ID?

Method
The overall approach of this review, as suggested by Galvan and Galvan (2017), was to
collect, analyze, synthesize, and organize literature pertaining to the experiences of young
adults with autism without co-occurring intellectual disability. In this section, we review
our inclusion and exclusion criteria, literature
search procedures, and information collection and analysis.
Inclusion/Exclusion Criteria
To be included in the review, the literature
must have been an empirical research study
or case-study published in a peer-reviewed
journal between 2009-2019. This time window
was selected in order to include the most
recent and relevant literature in this emerging ﬁeld of study. Anderson et al. (2019) conducted a review of literature pertaining to
college students with ASD, but the review was
focused on interventions, not experiences or
perceptions. Anderson et al. (2017) conducted a review of the experiences of college
students with ASD, but due to inclusion and
exclusion criteria not specifying students with
ASD without ID, the literature included in the
review was different than literature included
in our study. For this review, at least some participants in each study must have had a diagnosis of ASD and no intellectual disability or a
diagnosis of Asperger’s syndrome (which is a
previously used categorization of autism indicating higher than average intellectual ability
and problems with socializing and communication) or be attending a post-secondary institution. This was to ensure that the results
were disaggregated from studies including
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participants with ASD and ID or studies
including participants with other disabilities.
In addition, participants of each study must
be considered a young adult (ages 18-35).
Two exceptions were included in the review;
despite not knowing the ages of each participant, the mean age for each study was within
the young adult range and all participants
were college students at the time of each
study. The purpose of these criteria was to
limit other variables (such as age and severity
of diagnosis) that may have affected an individual’s experiences, also known as limiting
group heterogeneity (Bargiela et al., 2016).
For example, an individual with ASD and ID
may have different experiences than an individual with ASD without ID. In addition, an
individual who is 65 years old may have different experiences than an individual who is 18
years old.
Literature Search Procedures
To ﬁnd relevant literature, we searched the
Summon online research tool which included
all databases and journals to which the
researchers’ university subscribed. We searched
these databases to cover a variety of ﬁelds
because the literature pertaining to this topic
may fall under several different disciplines
including education, psychology, or sociology.
In the ﬁrst phase of searching for articles, we
searched Summon using the following keywords: (young adults) AND (Asperger's)
AND (college or university or postsecondary). This yielded 284 results, but only seven
studies met the criteria. Many studies were
excluded because information regarding the
participants was not clear enough to decide if
they met the participant criteria. In addition,
many studies included participants with various disabilities, including autism, and did not
make clear distinctions about the results for
students with autism, speciﬁcally.
In the second phase of searching for
articles, we then did another search on Summon with the following keywords: (college or
university or postsecondary or “higher education”) AND (“high-functioning autism” or
HFA). This yielded 56 results, and two additional studies met criteria. In the third phase
of searching for articles, we conducted an

ancestral search of these articles by searching
the references listed in all nine articles that
met inclusion criteria for this study and considered whether these studies ﬁt the literature review inclusion criteria. This process
revealed one additional article that met inclusion criteria. After three phases of searching,
the article list included 10 articles (see Table
1 for a summary of the article characteristics). It is worth taking notice of the internationality of these studies: four articles from
the United States, two from Australia, one
from the Netherlands, one from Taiwan, one
from the United Kingdom, and one from
Canada. This indicates that this topic has
international implications which will be discussed further in the discussion section. It is
important to note that although different
countries may have slightly varying criteria
for diagnosis of ASD or ID, each of these
studies were conducted in countries that
identify students with ASD or ID using very
similar descriptors to those used in the
United States.
Information Collection and Analysis
When conducting a literature review, Galvan
and Galvan (2017) suggest creating a spreadsheet to compile notes and gather pertinent information from each article, making the
process of analysis more organized. Using this
structure, we created an “analysis matrix”,
where each row represented a study in the
review and each column represented a different analysis category. Analysis categories
included basic categories such as methodology,
sample, quotes, etc., as well as more speciﬁc categories such as “academic experiences”, “nonacademic experiences”, and “gendered experiences”. These categories were chosen as they
align with the original research questions. After
the information from each article was gathered, we used the analysis matrix in order to
identify emerging themes regarding our
research questions. Each analysis category, or
column, was analyzed and subthemes emerged
and were color-coded. For example, we compared the information in each study for the columns regarding academic experiences, nonacademic experiences and gendered experiences to look for similarities, or subthemes,
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Young Adults on the Autism Spectrum at
College: Successes and Stumbling
Blocks

The Experiences of Late-Diagnosed
Women with Autism Spectrum
Condition: An Investigation of the
Female Autism Phenotype
Educational Experiences and Needs of
Higher Education Students with Autism
Spectrum Disorder

Anderson & Butt,
2017

Bargiela et al., 2016

Self-regulation and Quality of Life in HighFunctioning Young Adults with Autism

Participation in Daily Activities of Young
Adults with High Functioning Autism
Spectrum Disorder

Employment and Post-Secondary
Educational Activities for Young Adults
with Autism Spectrum Disorders During
the Transition to Adulthood

Dijkhuis et al., 2017

McCollum et al.,
2016

Taylor & Seltzer,
2011

Cai & Richdale,
2016

Perspectives of University Students with
Autism Spectrum Disorder

Title

Anderson et al.,
2018

Author(s), Year of
Publication

Characteristics of the Studies Reviewed

TABLE 1

United States

United States

Netherlands

Australia

United Kingdom

United States

Australia

Country of Study

66 young adults with ASD
from Wisconsin and
Massachusetts

76 participants with highfunctioning ASD and 30
control participants ages
18-28
24 young adults with ASD
without ID and their
caring adults

23 students with ASD and 15
of their family members

14 females with ASD without
ID ages 19-30

48 students with ASD from
eight different
universities
18 families with a son/
daughter with ASD from
the mid-Atlantic region

Sample

(continued on next page)

Students had academic and non-academic
difﬁculties but did not frequently utilize
supports
Themes emerged regarding transition
planning, choosing an appropriate
college, disability supports, and family
supports
Themes emerged regarding misdiagnosis,
masking and social mimicry, becoming
more assertive, and having identity as a
woman with ASD
Core ASD symptoms, co-morbid
conditions, disclosure, and services and
support were themes that emerged
from focus groups
Executive functioning, emotion
processing, and subjective quality of life
are lower in individuals with ASD
compared to peers with ASD
Young adults with ASD had decreased
social skills. Participants indicated
barriers to social participation including
feeling scared and having no one to
attend social gatherings with, among
others
A comparison between young adults with
ASD and their peers without ASD
indicated that young adults with ASD
are 3x more likely to have no regular
activities

Major Findings

Wang & Berg, 2014

Canada
Examining the Relationship Between SelfDetermination and Quality of Life in
Young Adults with Autism Spectrum
Disorder
White et al., 2018

Taiwan

The participants in this study showed
unique core symptoms of ASD,
problems with mental health, and
emotional dysregulation.
Young adults with ASD participated less
frequently in daily activities than young
adults without ASD
Self-determination is correlated with
quality of life in young adults with ASD
3 female college students
with ASD without ID
from a large university in
the Southeast
11 young adults with highfunctioning ASD and 11
neurotypical peers
30 young adults with ASD
without ID from the
Greater Montreal area
Trubanova et al.,
2014

Underidentiﬁcation of Autism Spectrum
Disorder in Females: A Case Series
Illustrating the Unique Presentation of
this Disorder in Young Women
Participation of Young Adults with HighFunctioning Autism in Taiwan

United States

Major Findings
Sample
Country of Study
Title
Author(s), Year of
Publication

TABLE 1—(Continued)

between the ﬁndings in the studies. This
resulted in 12 subthemes: four themes each for
academic experiences, non-academic experiences, and gendered experiences.
Results
We synthesized and analyzed the results
according to the three research questions. Subthemes emerged in each of the following
domains: academic experiences, non-academic
experiences, and gendered experiences. We
describe our ﬁndings for each of these categories in the following section.
Academic Experiences
Common subthemes emerged in the domain
of academic experiences including transitioning from high school, interactions with
disability support services, disclosure, and parental involvement. Different outcomes for
students within each of these subthemes can
positively or negatively impact a student with
ASD without ID’s ability to succeed in postsecondary education. The results of each academic subtheme are discussed below.
Transitioning from High School. Research has
suggested that the transition into young adulthood may be the most difﬁcult time period
for people with ASD without ID (Wang &
Berg, 2014). This transition can cause various
mental health problems as well as decreased
quality of life (Wang & Berg, 2014). According to Cai and Richdale (2016), transition
planning was not always clear and formal
which left many students and their parents
feeling unsupported and unsure. Families
shared mixed opinions on transitional support for their child with ASD in high school;
some felt extremely supported and educated
in the process while others felt that they were
not properly educated on the challenges that
their children may face in college (Anderson
& Butt, 2017).
Compared to secondary school, postsecondary school presented new challenges to
students with ASD regarding routines and
structures (Cai & Richdale, 2016). Unlike
high school, college allows for ﬂexible schedules, which can be difﬁcult to manage for
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students with ASD. The anticipated change
from high school to college was particularly
stressful for some students, as their routines
were inevitably going to be disrupted (Anderson & Butt, 2017). For some students, attending a smaller college or community college
closer to home instead of a larger or four-year
college far away helped minimize stress
related to transitioning from high school to
college (Anderson & Butt, 2017). Community
colleges could serve as a good transition
because students could take courses at their
own pace and not have to worry so much
about living arrangements or huge ﬁnancial
burdens due to living at home and commuting to college as well as lower tuition costs
(Anderson & Butt, 2017).
Interactions with Disability Support Services. According to Taylor and Seltzer (2011), students
with ASD without ID have unique needs that
are sometimes not being accommodated for
by university disability support services. There
were mixed opinions from parents about disability support services, speciﬁcally regarding
the responsibility and initiative needed by the
students to access what disability support services have to offer (Anderson & Butt, 2017).
Although it was noted that generally disability
support services offer many supports, the level
of self-advocacy required to utilize these supports was overwhelming for many students
(Anderson & Butt, 2017). Some college students with ASD from the Anderson et al.
(2018) study self-reported poor self-advocacy
skills, making it difﬁcult for them to ask for
help. As one student put it, “instead of telling
me to ‘just ask’ . . . something I have always
struggled to do, they should be checking [on]
me . . . Essentially they are just treating me the
same as regular students and so I feel that
they don’t understand” (Anderson et al.,
2018, p. 656). In addition to difﬁculties with
self-advocacy, a few students from the Cai &
Richdale (2016) study experienced other difﬁculties including “staff attitude, support
being slow coming, [and] unsuitable support
. . .” (p. 37).
In another study of college students with
ASD, researchers found that there were no
academic supports that were used frequently
by most students (Anderson et al., 2018).

However, academic supports used at least
occasionally by most students included liaison
with academics, recorded (video or audio) lectures, on-line discussion boards, and reduced
course load (Anderson et al., 2018). Although
these academic supports were sometimes
used, some students felt stressed out when
there was a long turn-over time between
requesting for accommodations and receiving
the accommodations (Anderson et al., 2018).
In addition, a graduate student, who was a participant in a series of case studies conducted
by Trubanova et al. (2014), said that she was
frustrated with academic services provided
because they seemed to be more focused on
undergraduate students.
Disclosure. At universities, students have the
choice to disclose their disability to their professors and disability support services. According to Anderson et al. (2018), students who
delay disclosing their disability may be more
likely to be dissatisﬁed with overall supports
and services and the university experience. In
this study, the most common reason students
chose to delay disclosure was “wanting to try
university on their own (n = 5; 55.6%)”
(Anderson et al., 2018, p. 658). However,
there were several other reasons for delaying
disclosure including late diagnosis (after
enrolling in college), having the belief that
disclosure was not necessary, and not knowing
how to disclose or that it was even an option.
In another study of college students with
ASD, many students indicated that they were
fearful of discrimination if they chose to disclose their disability (Cai & Richdale, 2016).
According to Cai and Richdale (2016), this
fear could be attributed to being discriminated against in the past for their disability,
perhaps in secondary school. These researchers found that students' ASD diagnosis was often disclosed to disability support services by
the parents, not the students themselves.
They stated that this could be due to the students’ poor self-advocacy skills as well as parental involvement in their children's college
lives.
Parental Involvement. Some parents personally provided a lot of support for their child,
especially at the beginning of their child’s
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college career (Anderson & Butt, 2017).
Many felt that they had an essential role in
helping their child succeed at college. However, many students rejected help from their
parents, or parents were not able to support
their child in every aspect of college life, for
example with social difﬁculties (Anderson &
Butt, 2017).
In a study by Cai and Richdale (2016),
parents stated that they supported students
to the best of their ability, but noted it was
more difﬁcult than in the past due to privacy
laws and their child being 18 or older.
Parents indicated that they supported their
child by helping with organization and ﬁnances, as well as providing their child emotional
support (Cai & Richdale, 2016). In another
study, some families also helped ﬁnancially
by paying for additional academic and nonacademic supports including tutors, peer
mentors, and assistance with apartment living
(Anderson & Butt, 2017).
Non-Academic Experiences
Common themes emerged in the domain of
non-academic experiences including concerns with mental health, a lack of non-academic support in college, difﬁculties with
daily activities and participation, and a lower
overall quality of life. Similar to the academic
experiences, each of these subthemes can
positively or negatively impact a person with
ASD without ID’s ability to succeed as a young
adult. The results of each non-academic subtheme are discussed below.
Mental Health. Mental health was discussed
in six of the 10 reviewed studies, making it the
most common subtheme across all studies. In
a study of college students with ASD, participants reported anxiety, depression, attention
deﬁcit hyperactivity disorder (ADHD), attention deﬁcit disorder, and epilepsy as co-morbid conditions (Anderson et al., 2018). The
majority (65.2%) of participants reported having anxiety, making it the most common comorbid condition among this population
(Anderson et al., 2018). In a study of late-diagnosed women with ASD, 13 of the 14 participants scored above the cutoff for clinical
diagnosis of anxiety, and three of the 15

participants scored above the cutoff for clinical diagnosis of depression on the hospital
anxiety and depression scale (Bargiela et al.,
2016). In addition, most of these young women
reported difﬁculties with mental health issues
in general (Bargiela et al., 2016).
Mental health disorders were also frequently reported by both students and parents
in an Australian study of higher education
experiences of students with ASD (Cai & Richdale, 2016). In a study of young adults with
ASD without ID, 37.5% of individuals indicated they had a comorbid condition, such as
general anxiety disorder or ADHD (McCollum et al., 2016). In another study, 33.3% of
participants attending college or university
had a comorbid psychiatric diagnosis, such as
anxiety disorder (Taylor & Seltzer, 2011). In
Trubanova and colleagues’ (2014) case studies
of three female college students with ASD
without ID, all three participants had co-occurring disorders ranging from social anxiety disorder, general anxiety disorder, dysthymia,
and major depressive disorder. In addition, all
three participants exhibited self-damaging
behavior and had problems with interpersonal
relationships, and one participant showed
extreme devaluation of others. This participant felt that other people in her life were the
cause of all her problems and stated that most
people are selﬁsh and lie frequently.
Lack of Non-Academic Support in College. College students with ASD without ID may need
support in areas that are not academic
related, and generally, participants from these
studies reported that there was a lack of
non-academic supports for them in college
(Anderson et al., 2018; Anderson & Butt,
2017; Cai & Richdale, 2016). In a study of college students with ASD, only 27.3% of students felt that their social needs were met,
even though the majority felt that their academic needs were met (Cai & Richdale,
2016). Similarly, Anderson and Butt (2017)
reported that often social and emotional developmental needs were ignored in the transition planning if the student was doing well
academically. This left many students unprepared for the non-academic experiences in
college (Anderson & Butt, 2017).
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In some cases, non-academic supports were
available; however, according to a survey of
college students with ASD, these students
reported they did not frequently use these
non-academic supports (Anderson et al., 2018).
However, these researchers also found that
these students, at least occasionally, used consultation with a disability support coordinator
or support during orientation week. Supporting
non-academic needs is crucial because, even
when academic success is valued and acknowledged, problems may still arise for students
when non-academic needs are not met (Anderson & Butt, 2017).
Daily Activities and Participation. According to
a study of young adults with ASD without ID,
23.5% of participants had no regular daily
activities (Taylor & Seltzer, 2011). In Wang
and Berg’s (2018) Taiwanese study comparing participants with ASD without ID and participants without ASD, the participants with
ASD participated signiﬁcantly less in the following activities: hanging out, dating, driving/riding a scooter (common mode of
transportation in Taiwan), entertaining
friends, being in a committed relationship,
leading a group, paying bills, managing time,
and going to karaoke (common form of
entertainment in Taiwan).
Similarly, McCollum et al. (2016) surveyed
young adults with ASD without ID and
reported that these individuals participated
least frequently in signing a lease, paying bills,
being in a long-term relationship, keeping
personal health records, and dating. Some
participants expressed interest in dating and
being in a long-term relationship, even
though they did not currently participate in
these activities (McCollum et al., 2016). Some
of the perceived barriers to participating in
these activities included “feeling scared, no
transportation, attitudes of others, no one to
do it with, never having the chance, and too
busy” (McCollum et al., 2016, p. 992).
Wang and Berg (2014) reiterate some of
these barriers by reporting that four of the
nine activities that participants with ASD
described as most wanting to do were in the
social domain, and they identiﬁed “having
sensation issues, having attention difﬁculties,
and lacking appropriate resources” (p. 46) as

the most common barriers to participating in
such activities. Taylor and Seltzer (2011)
emphasized that it is not solely the lack of
ability of these participants that is contributing to these barriers, but also a lack of available resources for the transition to adulthood
for this speciﬁc population (young adults with
ASD without ID).
Overall Quality of Life. According to a study
of young adults with ASD without ID, there is
a moderate, positive correlation between selfdetermination and quality of life for these
individuals (White et al., 2018). This highlights the possibility of improving these individuals’ quality of life by developing selfdetermination skills (White et al., 2018). In
addition, autonomy (the ability to govern
oneself), psychological empowerment (conﬁdence and meaning in one’s life), self-realization (fulﬁllment of one’s potential), and
capacity (potential to accomplish a task) were
found to be positively correlated with quality
of life (White et al., 2018).
In a study comparing young adults with
ASD without ID and young adults without
ASD, the group with ASD reported statistically
signiﬁcantly lower satisfaction with overall
quality of life compared to the group without
ASD (Dijkhuis et al., 2017). In addition,
young adults with ASD without ID reported
that they were less satisﬁed with each individual aspect of quality of life, except for living
arrangements. Interestingly, in a study by Dijkhuis and colleagues, all the participants with
ASD were recruited through a supported living program called Stumass, where students
with ASD lived with other students with ASD
and were provided with tutors. Satisfaction
with social relationships and future perspective (imagining the future) were found to be
the strongest statistical difference between
the two groups (p < 0.001). Speciﬁcally, it was
found that problems with self-evaluation (ability to asses oneself) and ﬂexibility (ability to
adjust to change and new situations) indicated a lower quality of life.
Gendered Experiences
In the literature, there were trends speciﬁcally related to females with ASD without ID
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including misdiagnosis and/or late diagnosis
of ASD, risk for unhealthy relationships and
sexual abuse, difﬁculties with friendships, and
experiences of bullying. All these issues may
contribute to why 38.9% of female students
with ASD were either very dissatisﬁed or dissatisﬁed overall with their university experience compared to only 18.2% of male
students with ASD in a study conducted by
Anderson et al. (2018).
Misdiagnosis/Late Diagnosis. Females with
ASD without ID may have an increased risk of
having a misdiagnosis of ASD or a late diagnosis of ASD. Some participants felt that their
symptoms of ASD were misdiagnosed as other
mental health disorders and other participants perceived that their symptoms were “often dismissed” (Bargiela et al., 2016, p. 3286).
In addition, most participants felt as though
doctors and teachers did not have adequate
knowledge of how ASD presents in females
(Bargiela et al., 2016). Because females are
more likely to have co-occurring internalizing
disorders, the symptoms of these disorders
may mask symptoms of ASD and thus result in
a delay of diagnosis (Trubanova et al., 2014).
The idea that females may experience more
difﬁculty with emotional regulation (the ability to control one’s emotions in a socially acceptable way) could also explain misdiagnosis
or delay in diagnosis as it mimics symptoms of
other disorders (Trubanova et al., 2014). In
addition, problems with cognitive and behavioral rigidity (difﬁculty with changing mindsets or thinking ﬂexibly) are not as noticeable
as repetitive behaviors seen more frequently
in males, which may explain part of the delay
in diagnosis in females (Trubanova et al.,
2014).
In a qualitative study of ASD in female participants, all three participants were diagnosed after the average age of diagnosis (4-6
years); participants were diagnosed in fourth
grade, 12th grade, and during graduate
school (Trubanova et al., 2014). Being diagnosed later in life was a devastating and
emotional experience for some participants
because they felt they missed out on having
better educational and situational experiences because they were not diagnosed early
enough to receive extra support and access to

resources (Bargiela et al., 2016). However,
the diagnosis itself was liberating for most participants as they felt a sense of belonging and
a sense of self. Participants indicated that
“before having a diagnosis they would have
‘just kept quiet’ but now they were able to ask
people for clariﬁcation or explanations when
they were unsure of a situation” (Bargiela et
al., 2016, p. 3288). In this way, the diagnosis
empowered these women to be conﬁdent in
themselves.
Risk of Unhealthy Relationships and Sexual
Abuse. In a study of late-diagnosed women
with ASD, many participants described
themselves as passive, but indicated they had
learned to be more assertive over time (Bargiela et al., 2016). The authors noted, “They
[the participants] described how their perceived passivity, which they linked to their
ASC [autism spectrum condition], had led
to unhealthy relationships and high-risk situations” (Bargiela et al., 2016, p. 3287). In
this same study, the majority (64%) of participants had at least one incident involving
sexual abuse.
According to Bargiela et al. (2016), women
with ASD could be at a higher risk of abuse
for several reasons including the role of social
mimicry, difﬁculty understanding social cues,
underdeveloped strategies for staying safe,
overwhelming desire to be accepted, and
ﬁnally, a lack of knowledge regarding social
rules. In a different study, the mother of a
young woman with ASD recounted that her
daughter entered a crisis phase, where she
was failing classes and getting into ﬁghts while
at college which was exacerbated by an intimate relationship with a male peer (Anderson
& Butt, 2017).
Difficulties with Friendships. In general, friendships presented some difﬁculties to the young
women in a study by Bargiela et al. (2016).
Some challenges these women faced included
understanding and navigating gossip, competing against other females, and wanting exclusivity in friendships (meaning only being
friends with each other and no one else) (Bargiela et al., 2016). Some participants had difﬁculty understanding if someone was a friend
or not, and there were mixed opinions on the
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importance of gender roles and societal
expectations (Bargiela et al., 2016). Some participants rejected gender roles altogether
while others felt they needed to ﬁll society’s
expectations of a woman by being caring and
nurturing. Online forums speciﬁcally for
women with Asperger's Syndrome was a positive way for several participants to form meaningful friendships. Friendships were built
easier this way for two reasons: 1) interacting
with others with ASD was relatable and helped
them realize they were not alone and 2) they
did not have the pressures of face-to-face conversation to deal with.
In a series of case studies of three college
females, one participant had an interest in
making friends and meeting new people but
faced many difﬁculties in the process of doing
so because she feared being misunderstood
(Trubanova et al., 2014). For example, she
stated that “she was afraid she would forget
what she was saying in the middle of a sentence and appear ‘stupid’” (Trubanova et al.,
2014, p. 69). She also did not enjoy approaching people and tended to only converse or
engage socially with others who approached
her ﬁrst. Another participant actively sought
out friendships, but her motivation in doing
so was primarily to have resources to rely on
when needed (Trubanova et al., 2014). She
also viewed herself as a leader and a good
friend.
Difﬁculties with friendship were related to
cognitive behavioral rigidity, as the participants indicated issues when friends did not
do what they expected them to do (Trubanova et al., 2014). Two of the participants
expressed that they had guidelines or rules
that they expected their friends to follow, and
one participant “tended to attribute actions to
personalities when people did not adhere to
her established convictions” (Trubanova et
al., 2014, p. 70). For example, if a friend
showed up late to hang out, she would immediately consider them selﬁsh. Because she had
these rigid rules of what constituted friendship, it was difﬁcult for her to maintain
friends. Interestingly, two of the three participants indicated that most of their friends
were older than them by at least 10 years
(Trubanova et al., 2014).

Bullying. In the study of late diagnosed
women, some participants discussed issues
with bullying, including being blamed for
being bullied based on their atypical behavior
(Bargiela et al., 2016). For example, one participant stated, “When I was being bullied, I
was told not to antagonize these girls and
actually I was only antagonizing them by
being myself” (Bargiela et al., 2016, p. 3286).
In other words, when the participant told
their teacher they were being bullied, the
teacher said it was because of the way she
acted, which could have been related to her
ASD. According to Anderson et al. (2018), a
higher percentage of female college students
with ASD versus male college students with
ASD felt that loneliness, bullying, anxiety, and
depression were at least a moderate concern,
if not a big concern. This indicates that
females with ASD may be at a higher risk of
being bullied as well as having a comorbid
mental disorder, like anxiety or depression.
Anderson et al. (2018) stated that females
with ASD without ID may have more needs
and issues that are not as clear or understood.
Discussion
The results indicate that there are several academic, non-academic, and gendered experiences that affect this population’s ability to
succeed in college and young adult life. Notably, ensuring that a student with ASD without
ID is prepared for postsecondary education
starts in the high school transitioning process
(Anderson & Butt, 2017; Cai & Richdale,
2016; Wang & Berg, 2014). Proper transition
planning is a key factor in establishing a pathway to college that will work for these
students. Speciﬁcally, educating high school
students on all options for pursuing a postsecondary education should be a part of the
transition process, as many students with ASD
without ID may do best starting at a community college and then transitioning to a fouryear institution (Anderson & Butt, 2017). In
addition, educating high school students on
what life may look like at college could help
minimize the stress related to new routines
(Anderson & Butt, 2017).
In the literature, there appears to be very
mixed opinions on the quality of disability
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support services (Anderson et al., 2018;
Anderson & Butt, 2017; Cai & Richdale, 2016;
Taylor & Seltzer, 2011; Trubanova et al.,
2014). Generally, disability support services
were helpful with most academic needs but
lacked appropriate non-academic, or social,
supports needed for students with ASD without ID. Relatedly, disclosing one’s disability to
disability support services may offer a more
positive college experience than choosing to
not disclose (Anderson et al., 2018). Empowering individuals with ASD without ID to be
self-advocates could lead to higher rates of
disclosure and in turn, increase their overall
satisfaction with college life.
Parents can play a key role in their child’s
college experience by supporting them in a
variety of ways including ﬁnancial and emotional support as well as providing further academic support like tutoring (Anderson &
Butt, 2017). In addition, parents, professors,
and disability support services must be aware
of the high incidence of mental health for
young adults with ASD without ID and how it
may affect them. Having a co-occurring mental health condition such as anxiety or depression may make certain aspects of college and
young adult life even more challenging than
they already are for this population.
In the literature, it is suggested that
although individuals with ASD without ID
may not participate in as many activities as
individuals without ASD, it sometimes may
not be due to only a lack of desire to participate, but also a lack of resources to support
the individual in participating in an activity
(McCollum et al., 2016; Taylor & Seltzer,
2011; Wang & Berg, 2014). Based on the ﬁndings of Anderson & Butt (2017), colleges and
disability support services should consider
having social groups for students with ASD
without ID where students can feel comfortable being themselves and practice social skills
that may otherwise be lacking. Providing this
space can potentially eliminate some of
the barriers perceived by this population
(McCollum et al., 2016). In addition, developing stronger social skills could lead to an
increased quality of life (Dijkhuis et al., 2017;
White et al., 2018).
Finally, the literature takes an interesting
look at the female experiences of ASD, suggesting that females with ASD without ID may

have different, and perhaps more challenging, experiences at college and in young adult
life than their male counterparts (Anderson
et al., 2018; Anderson & Butt, 2017; Bargiela
et al., 2016; Trubanova et al., 2014). In addition, there may be female-speciﬁc manifestations of ASD that are not understood and
warrant further research (Anderson et al.,
2018). For example, further research is
needed to understand on a deeper level why
females with ASD without ID may experience
more difﬁculties with friendships, bullying,
and unhealthy relationships, as well as why
females may be more likely to be misdiagnosed or have a later diagnosis of ASD.
Implications, Limitations, and Areas for Future
Research
The ﬁndings in this review suggest implications for disability support services, college
professors, and friends and families of people
with ASD without ID. For example, once a student discloses their disability, disability support services could try to maintain more
frequent contact with students with ASD without ID, instead of waiting for the students
themselves to come to them which may be
unlikely to happen due to many students with
ASD being reluctant to disclose their disability. More social supports and social groups
speciﬁc to this population should be supplied
by disability support services. In addition, disability support services could make the process of requesting and receiving modiﬁcations
and accommodations less stressful and time
consuming by speeding up the turnaround
time between requesting the accommodation
and receiving the accommodation.
College professors, friends, and families
could check in on the mental health of people
with ASD without ID more frequently and help
them ﬁnd counseling services or other resources as necessary. In addition, they could ask
about what daily activities an individual with
ASD without ID would like to do and then help
them ﬁnd the appropriate resources. They
should take into consideration each of the
unique experiences a person with ASD without
ID may have had either in their young adult
life, or at college, speciﬁcally.
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Although diagnostic criteria for ASD and
ID is similar between the countries of the
studies included in this review, these slight
variations are still a limitation. For example,
in the United Kingdom, the most used diagnostic manual is the International Classiﬁcation
of Diseases, whereas in the United States, the
Diagnostic and Statistical Manual of Mental Disorders is most used. In addition, another limitation is that many excellent studies with
potential to contribute to the ﬁndings in this
review were excluded because the data for
participants with ASD without ID was not disaggregated from the data of students with
other disabilities. When attempting to review
these articles, it was impossible to determine
how individuals with ASD without ID were
impacted by their experiences, speciﬁcally.
The limitations of this review indicate that
further research needs to be disaggregated
for students with ASD without ID. Further
research is needed on effective versus ineffective transitioning planning for high school
students with ASD without ID. More research
is needed on appropriate supports, speciﬁcally non-academic supports, that could be
offered by disability support services for college students with ASD without ID. Generally,
further research on the experiences and perspectives of young adults with ASD without ID
is needed with more diverse samples. Finally,
perhaps the most pressing need is for further
research on the experiences of females with
ASD without ID and why they may be at an
increased risk for poor overall college experiences and sexual abuse in addition to femalespeciﬁc manifestations of ASD in order to
avoid late or misdiagnoses in females with
ASD.
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Abstract: People with autism spectrum disorder (ASD) engage in less physical activity (PA) than peers without disabilities which may impact long-term health (Srinivasan et al., 2014). Previous research found people with ASD
identiﬁed freedom of choice (e.g., choice of PA) as an important factor that inﬂuences PA habits (Arnell et al.,
2018). The purpose of this study was to explore the effect of choice of PA on independently performing PA skills.
Following verbal identiﬁcation of a preferred exercise from a pair, participants were taught to perform new PA skills
using a previously identiﬁed behavioral intervention package (Bassette et al., 2018; Bassette et al., 2020). An
adapted alternating treatment (AATD) single case design was used to compare the effect of preference of exercises
(i.e., preferred vs. non-preferred conditions) on intervals of PA skills performed independently. Following mastery,
exercise preference was re-assessed a second time. The AATD then explored independence in PA when participants
were assigned non-preferred exercises compared to when they self-selected exercises. Generalization of independence
when performing new self-selected exercises was assessed during the ﬁnal phase. The implications of the differential
effect of the conditions are discussed along with areas for future research.
Sedentary lifestyles and a lack of physical activity (PA) are areas of concern for many people
with autism spectrum disorder (ASD). It is important for individuals with ASD, their families,
educators/services providers to understand
strategies to facilitate routine PA and promote
healthy lifestyles. This is of particular relevance
given adolescents with ASD are 27% more likely
to be overweight and 72% more likely to
become obese compared to peers without disabilities (McCoy et al., 2016). Furthermore, 4751% of adolescents with ASD do not routinely
exercise or engage in the suggested amount of
daily PA (Lang et al., 2010; Srinivasan et al.,
2014). In addition to the known health beneﬁts
of exercise (e.g., improve cardiovascular health,
decrease depression, decrease blood pressure)
(Kachur, et al., 2017), speciﬁc beneﬁts for people with ASD include: decreased frequency of
stereotypy, problem/off-task behavior, and
increased levels of academic engagement, social
Correspondence regarding this article should be
sent to Laura Bassette, Department of Special
Education, Teachers College, Room 705, Ball State
University, Muncie, IN 47306. E-mail: labassette@
bsu.edu

behavior, and independence (LaLonde et al.,
2014; Sarol & Cimen, 2015; Sorensen & Zarrett,
2014).
Adolescents and young adults who engage
in sedentary lifestyles are less likely to exercise
as adults (Stodden et al., 2008); it critical to
identify interventions that promote ﬁtness
across the lifespan. One barrier to PA for people with disabilities is access; interventions
that focus on teaching PA skills in natural,
community settings are needed (Luiselli,
2014; Richardson, et al., 2017). This is of particular importance since people with disabilities who exercise at community gyms may
increase their overall comfortability and connection to the communities resulting in
increased social opportunities and a broader
exposure to leisure activities (Block et al.,
2013). While clearly beneﬁcial, additional barriers (e.g., uncertainty about how to exercise)
may prohibit PA (Menear & Neumeier,
2015).
The use of technology in conjunction with
behavioral principles to teach PA skills to people with disabilities was previously explored in
inclusive settings (Bassette et al., 2018; Bassette et al., 2020; Uphold et al., 2016). First,
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Uphold et al. (2016) utilized constant time
delay procedures and an iPod to teach participants with developmental disabilities to create a workout using a picture schedule and
found participants were able to create the
schedule and perform exercises correctly
when assigned by the researcher. Additionally, results generalized when participants
picked exercises; however, workout length
(i.e., four to six exercises for one minute
each) was a limitation.
Application (app)-based technologies which
provide transportability and convenience, while
socially acceptable within community settings, may be another way to reduce barriers
(Ayres et al., 2016). Exercise Buddy Pro (EB)
is a free app-based technology designed help
people with ASD learn PA skills (Exercise
Connection Corporation, 2015). Previous
research identiﬁed that treatment packages
which utilized EB in conjunction with behavioral principles were effective in facilitating
PA acquisition in people with ASD (Bassette
et al., 2018; Bassette et al., 2020). First, Bassette et al. (2018) found EB in conjunction
with prompts, incremental in-crease of criteria, and reinforcement was effective in teaching people with ASD PA skills in contrived
settings and results generalized to community sites; a limitation was the number of
exercises. Bassette et al. (2020) used a similar behavioral treatment package (i.e., custom-made and commercially available videomodels delivered through EB, re-searcher
prompting, and reminders of incentives) to
compare the types of video-models (i.e., custom-made vs. commercial) on PA skill acquisition in participants with ASD within
community settings, however, a limitation
was the lack of mastery criteria levels for the
PA skills.
While the previous literature identiﬁed behavioral interventions in conjunction with
technology as effective, little research has
explored more nuanced behavioral components (e.g., motivating operations) (Arnell et
al., 2018; Haegele & Sutherland, 2015; Pan et
al., 2011), despite potential importance. The
effect of choice was identiﬁed as associated
with feelings of dignity for people with disabilities working out in inclusive PA settings
(Johnston et al., 2015). Arnell et al. explored
factors that inﬂuence PA in people with ASD

and identiﬁed “conditional participation” as a
model based on the responses. This model
included components such as: 1) how competent and conﬁdent participants felt about PA,
2) how motivated they were to engage in the
PA, 3) ability to choose to engage in the PA,
and 4) the predictability of the PA (Arnell et
al., 2018). Similarly, given that people with
ASD were previously found to be less motivated to engage in physical education (PE)
than peers (Pan et al., 2011), providing
choice in PA may be one way teachers can
make (PE) classes more positive for students
with disabilities (Haegele & Sutherland,
2015). Given the diverse opportunities to
engage in PA, it is important to explore how
motivation and self-determination factors
might impact PA skills in people with ASD.
Speciﬁcally, teaching people with ASD how
to make choices for themselves is a quality of
life domain for self-determination (Schalock
& Verdugo, 2002) and a critical life skill
(Howell et al., 2019); an exploration of these
factors’ inﬂuence on PA is warranted.
Based upon the previous research, there is
a need to of understand the associated motivational factors (e.g., choice) on PA in adolescents and young adults with ASD exercising in
community settings. The purpose of the current study was to explore the role of choicemaking on independence during initial acquisition (i.e., Phase 1), once exercises were mastered, and when new PA skills were presented
during generalization. Speciﬁcally, during
Phase 1, the ﬁrst research question explored:
When components of the previous behavioral
treatment package (i.e., EB components,
researcher prompting, incremental increase
of criteria, and reminders of incentives) are
held constant, to what extent does independence of PA skills differ when participants with
ASD complete preferred exercises compared
to when they completed non-preferred exercises? Following mastery in Phase 1, the subsequent research questions explored: 1. To
what extent does independence of performing the PA skills differ when participants selfselect exercises compared to when they are
assigned non-preferred exercises, and, 2. To
what extent are participants able to generalize
independence when performing new selfselected PA skills?
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Method
Participants
Following Institutional Review Board approval, convenience sampling was used to
recruit participants located close to the
researchers’ university within the small midwestern city (i.e., population approximately
70,000). Participants were recruited through
email advertisements sent out to the university and ﬂyers posted at the local Young Men’s
Christian Association (YMCA) ﬁtness center.
Inclusionary criteria required participants to:
a) be between the ages of 12 and 22, b) have
parental and/or participant assent/consent,
c) medical or educational diagnosis of ASD,
d) anecdotal self or parental report they
would beneﬁt from PA, and, d) ability to imitate video-models.
Lisa. Lisa was a 19-year-old, Caucasian
female who was diagnosed with ASD when she
was 7 years old. A psychological evaluation
from when she was 13 indicated her full-scale
IQ was 87 based on the Wechsler Intelligence
Scale for Children. Diagnoses identiﬁed in
the report included: pervasive developmental
disorder, not otherwise speciﬁed (NOS); anxiety; and cognitive disorder, NOS including
higher order deﬁcits. The report indicated
she was cooperative during testing and results
indicated mild anxiety, challenges with executive functioning, and rigidity in thinking. One
of the recommendations speciﬁed participation in PA. Lisa graduated from high school
and was enrolled full-time in her freshmen
year of college during the study. Throughout
the school year, she lived in college housing
and she lived at home and worked at a local
retail store over the summer. Lisa reported
she stayed active by walking but was motivated
to increase her activity level.
Seth. Seth was a 13-year-old male in 7th
grade and was diagnosed with ASD, attention
deﬁcit/hyperactivity disorder, anxiety, and
depression; he identiﬁed as Asian American
and Caucasian. A psychological evaluation
report from the time of the study identiﬁed
his full-scale IQ was 94 based on the Kauffman
Brief Intelligence Test, Second Edition (KBIT2) and speciﬁed challenges with social
interactions and increased depressed mood

during the preceding months. The report
indicated he was diagnosed with ASD in preschool and displays preference for routine
and order. Seth’s Individualized Education
Plan (IEP) described him as organized, punctual, and hard working. He participated in
general and special education classes and was
on the diploma track with plans to enter a
technology ﬁeld. His IEP reported he had difﬁculty maintaining attention when presented
with non-preferred tasks and required prompting. His IEP did not include any goals or accommodations related to PA or PE. Seth’s mom
reported he had an overall low activity level but
enjoyed swimming and bowling. He chose to
participate in the study to develop a PA routine.
He was typically compliant, however, at times
he refused to engage in the cone running
exercise.
Matt. Matt was a 20-year-old male diagnosed
with ASD who graduated from high school. A
psychological evaluation from when he was 10
years old reported his full-scale IQ on the
Wechsler Intelligence Scale for Children to
be 100. An educational assessment report
from when he was 11 years old indicated his
primary diagnosis was ASD and that he also
received special education services for written
language. He was not employed during the
study and lived at home with his biological
mother, her ﬁancé, and younger sister.
Throughout high school, Matt participated in
an emotional support program focused on
building advocacy and conversational skills.
His high school IEP indicated he utilized separate environments to “cool down” when
needed. He had accommodations for writing
assignments, including support throughout
the writing process to ensure he understood
instructions. His IEP did not include accommodations or goals related to PA or PE.
Setting
All sessions in all phases were conducted in
quiet areas of the respective community ﬁtness settings. Sessions for Seth took place at
the same YMCA while sessions for Matt took
place at two local YMCAs, dependent on his
schedule. Sessions for Lisa took place at the
university recreation center at the beginning and end of the study (pre-assessment,
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sessions 1–17, and sessions 42–45). Sessions
18–41 were conducted at a YMCA due to her
being home for summer. Equipment was either available at the ﬁtness sites or provided
by the researchers.
Materials
A primary data sheet was used to record intervals performed independently throughout
the study. EB was used to create and access the
visual workout schedule and the app included
video-models of adolescents with autism demonstrating exercises along with narration. There
are various categories, exercises, and workout
types within EB; the Start/Finish workout was
used for the study (Geslak, 2016). Additional
equipment included a timer for intervals, the
H7 Polar GoFit HR monitor (Polar Electro,
2019), and two Apple iPad Minis (i.e., the apps
would not run on one).
Targeted exercises. Functionally equivalent
pairs were determined by two doctoral level
researchers, in conjunction with consultation
from the EB developer over the course of
three rounds. During the ﬁrst round, the primary researcher who has expertise in developing behaviorally-based PA interventions,
identiﬁed possible targeted exercise pairs
available in EB. During the second round, the
researcher discussed and reﬁned the pairs in
consultation with the EB developer. During
the third round, pairs were further reﬁned in
consultation with the other doctoral level
researcher, who has expertise in adapted
physical education, until 100% agreement was
reached. Determination of pairs were based
on exercises being functional equivalent, independent, and of similar difﬁculty levels.
The evaluation of EB exercises yielded 24
exercises from eight categories (Table 1).
Task analyses for each exercise were created by members of the research team. First,
researchers independently reviewed the
video-models of the exercises and identiﬁed
task analyses steps based on the topography of
the exercises as indicated in the video narration and the steps physically displayed by the
video-model. These were reviewed, edited,
and discussed with the other members of the
research team until 100% agreement was
reached.

Experimental Design and Independent Variable
An adaptive alternating treatment design
(AATD) was used to compare the effects of
the conditions on the primary dependent
measure (Wolery et al., 2014). During intervention, the components of the behavioral
intervention package (i.e., incremental
increase of criteria, researcher prompting, EB
components, and reminder of monetary
incentives) were held constant across both
conditions within the phase. In Phase 1, the
AATD compared conditions based on preference of exercise (i.e., preferred or non-preferred). Once participants mastered exercises
in Phase 1 (i.e., performed 80% or more of
the intervals independently for 60 seconds),
they moved to Phase 2. During Phase 2, the
incremental increase of criteria component
was removed while the three remaining components (i.e., researcher prompting, EB, and
reminder of incentives) remained (i.e., viewing videos became optional). In Phase 2, the
AATD compared conditions based on selection of exercise (i.e., participants self-selected
exercises or non-preferred exercises were
assigned).
Dependent Measures and Data Collection
The percent of intervals performed independently was the primary dependent measure. Independence was deﬁned as the
participant demonstrating correct form/intensity as deﬁned by the task analyses. Each
session included six exercises which were
completed twice during all phases except generalization where they were only completed
once. Researchers directly observed participants and used whole interval recording to
determine independence. Each interval was
10 seconds (s); participants were observed for
8s and the data was recorded during the ﬁnal
2s. If the participant engaged in the exercise
correctly (i.e., with correct form/intensity
based on the task analyses steps) during the
entire 8s, independence was recorded for that
interval. The total intervals available during
workouts in Phase 1 ranged from 24-72 intervals (i.e., 4-12 minutes (min)). The shorter
increments were indicative of the initial increments used to incrementally increase criteria;
72 intervals were required for Phase 1 mastery
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TABLE 1
Preferred Exercises Across Phases
Pair Number and Exercise

EB Category

Lisa

Matt

Seth

1-Table
1-Elbows and Toes
2-Ladder March Forward
2-Cone Running
3-Gallop
3-Slide
4-Squat Boy (Frisk Squat)
4-Squat Girl
5-Mini Band Monster Walk
5-Mini Band Side to Side
6-High Knees
6-Crossover March
7-Lay on Back
7-Calm Body
8-Bridge
8-Hip Extension
9-Single Leg Balance
9-Tree
10-Log Claps
10-Log Chops
11-Dumbbell Bench Press
11-Dumbbell Press on Floor
12-Bird
12-Waterfall
Run Girl
Dumbbell Row on Knees
Floor Crunches
Ladder March Side to Side
Side Leg Raise
Inchworm
Butterﬂy
Lay on Log
Hip Extension with Leg Roller
Peacock
Foot to Hip
Superman
Least Steps
Loud Feet
Knee to Chest

Yoga
Abdominal Strength
Motor Coordination
Cardiovascular Fitness
Assessment Exercise
Assessment Exercise
Muscular Fitness
Muscular Fitness
Posture
Posture
Dynamic Flexibility
Motor Coordination
Posture
Yoga
Yoga
Abdominal Strength
Posture
Yoga
Posture
Posture
Muscular Fitness
Muscular Fitness
Yoga
Yoga
Cardiovascular Fitness
Muscular Fitness
Abdominal Strength
Motor Coordination
Posture
Dynamic Flexibility
Yoga
Posture
Abdominal Strength
Yoga
Dynamic Flexibility
Abdominal Strength
Cardiovascular Fitness
Cardiovascular Fitness
Dynamic Flexibility

X
*
*
X
#
#
#
#
X
*
#
#
#
#
#
#
X*

X*

X
*
X*

*
X
X*

X*
+
+
+
+
+
+

*
X
#
#
*
X
X
*
#
#
#
#
#
#
X
*
#
#
#
#

#
#
X
*
X
*
X*
#
#
X*
X
*
*
X
*
X

X*

X*

+
+

+

+
+
+
+
+
+
+
+
+

Note: # Mastered in Pre-Assessment; X Phase 1 Preferred; * Phase 2 Preferred; + Generalization.

(i.e., 12 exercises, 60s each, 6 intervals/min).
For example, Lisa’s initial increment was 30s
(i.e., 6 min) while Seth’s initial increment was
20s (i.e., 4 min). Generalization sessions
included six new exercises at 60s each.
Data on four additional measures 1) independence in creating workouts, 2) heart rate
(HR), 3) efﬁciency, and, 4) video time, were

collected; however, the last three are limited
due to technological glitches (e.g., not
being able to connect to WiFi). These measures were collected to pilot data collection
methodologies. Independence in creating
workouts was deﬁned as participants completing task analyses steps (i.e., 13 total
steps) without prompting and direct
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observation event recording was used. Efﬁciency data and video time data were captured by EB when the iPad was connected to
WiFi. Efﬁciency was calculated by dividing
the number of seconds participants engaged
in exercises independently (e.g., 720s for 12
exercises for 60s each) divided by the total
time (i.e., exercise time and off-task time).
Off-task time was tracked by EB when the
timer was paused (e.g., when researchers
provided prompting) and when switching
screens (e.g., going from the schedule to
the video-model). Video-time was time spent
viewing video-models (i.e., not exercise or
off-task time). Average HR data/session was
recorded using the Polar GoFit monitor in
beats per min (BPM).
The primary investigator, a faculty member in special education and doctoral level
Board Certiﬁed Behavior Analyst with 15
years of experience delivering behavioral
interventions to individuals with developmental disabilities oversaw data collection.
The primary investigator trained the research team members to implement the
intervention and collect data. Practice sessions were used for training and all
researchers were required to demonstrate
mastery.

mastered, and, b) participant’s verbal indication of preference towards one of the exercises in the pair. Participants were given the
iPad with the workout created (by the
researchers) with pairs of exercises arranged
so exercises would be completed successively
(e.g., gallop ﬁrst, slide second). Participants
watched video-models and were instructed to
complete each exercise for one minute (i.e.,
36 intervals) and the percentage of intervals
performed independently (i.e., only watching
the video-model, no other intervention components implemented) was recorded. After
completing both exercises once, participants
were verbally asked “Which of these two exercises do you like to do more?” and the exercise they stated was noted before they moved
to the next pair. After completing all exercises
in the workout, participants watched all videos and performed each exercise a second
time and were asked to indicate verbal preference again. If participants selected a different
exercise the second time, they were instructed
to make a ﬁnal decision. If participants performed 90% or more of the intervals independently of the pair (i.e., 22 or more of the
24 intervals), the pair of exercises was determined to be mastered and was excluded from
subsequent phases.

Procedure

Baseline

Warm-Up and Cooldown. At the start of each
session, participants put HR monitors on and
the Polar GoFit app was started. Prior to starting sessions, the researcher modeled warm-up
activities (e.g., walk, stretch arms overhead)
and verbally prompted participants if needed.
Following sessions, researchers also guided
participants through a cooldown (e.g., walk 1
min).

During baseline, participants were given the
iPad with the six exercise schedule (i.e., mix
of preferred and non-preferred exercises) already created in EB. They watched the videomodel for each exercise and were instructed to
do the exercise for 60s. Interval recording was
used to record the percent of intervals they performed exercises independently and they
received verbal praise for compliance. Participants completed the six exercises twice during
baseline sessions and workouts included two
breaks for one minute each (i.e., between the
two rounds and at the end of the second round
prior to the cooldown). Sessions were approximately 20 min long.

Pre-Assessment and First Indication of Exercise
Preference
During pre-assessment, participants were
asked to complete all twelve pairs of exercises
(i.e., 24 exercises) to assess: a) the percentage
of intervals performed independently (i.e.,
based on watching the video-model without
any additional intervention components) to
determine exercises that were already

Training to Create Workouts
Once participants demonstrated a stable or
decelerating baseline trend, they were taught
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to create their workouts in EB. Speciﬁcally,
participants were provided with a written list
of the six exercises selected for the workout and
watched a custom-made video model developed
by the research team showing how to create the
workouts through the iPad camera feature (i.e.,
not a video in EB). Video-prompting (i.e., step
by step video instruction) was used. Speciﬁcally,
participants watched the video demonstrating
the ﬁrst step (i.e., Open EB Pro), then the video
was paused, and participants completed the
step. This process continued until participants
completed all the steps. A system of least to
most prompts (i.e., verbal prompt, modeling
prompt, partial physical prompt, full physical
prompt) was used to correct errors. Criteria for
training to create the workouts was two consecutive sessions where participants completed 80%
or more of the steps independently. After participants demonstrated mastery independence
in creating the workouts once, they were given
the option of watching video-prompts during
subsequent sessions.
Phase 1 – Preferred vs. Non-Preferred Exercises
Phase 1 intervention sessions were conducted
with a minimum of three sessions of each condition (i.e., preferred and non-preferred).
The order was randomly assigned with no
more than two consecutive sessions of the
same condition implemented. The same behavioral treatment package components were
utilized in both conditions so the differential
effect of preference of exercise could be evaluated. As in baseline, the components of EB
(e.g., visual schedule, video-models, auditory
praise delivered by EB at the end of the workout “Good job”) were included. Additionally,
during Phase 1, researcher prompting, incremental increase of criteria, and reminders of
incentives were included in the treatment
package and all components were held constant across conditions. At the beginning of
each session, participants were given a sheet
that included the list of six exercises for their
workout (i.e., all preferred or all non-preferred) and the speciﬁc time increment for
exercises during the session (e.g., 40s) based
on that sessions’ criteria. The same prompting system used during training was used if
participants made errors.

Individualized incremental increase of criteria (i.e., 10s increments) was used during Phase
1 to reduce fatigue and soreness. Initial increments were determined based on individual
baseline performance and subsequent increments (e.g., increase to 30s vs. increase to 40s)
were determined based on performance during preceding increments. Mastery criteria was
achieved when participants performed 80% or
more of the intervals independently across two
consecutive sessions. Criterion increased (i.e.,
based on preceding increment) until participants performed 80% or more of the intervals
independently for two sessions at 60s/exercise.
Prior to starting the workout, participants
were told they needed to watch the videomodels for the exercises and then complete
two rounds. During each 10s interval, participants were directly observed. If they engaged
in the exercise independently (i.e., correctly
demonstrated the exercise as speciﬁed in the
task analysis) during the entire 8s, researchers
recorded independence. If participants made
an error (i.e., failed to demonstrate any of the
steps speciﬁed in the written task analysis) at
any point during the 8s, the researcher would
pause the timer during the last 2s of the interval. The timer would remain paused and the
researcher would implement the system of
least to most prompts (i.e., verbal prompt,
modeling prompt, partial physical prompt,
full physical prompt) progressing to more intrusive prompts if previous prompts were not
effective. Once the participant demonstrated
the exercise correctly, the most intrusive
prompt used was recorded and the timer was
un-paused to initiate the next interval. Fatigue
was recorded if participants performed the
exercise independently during preceding
intervals but failed to maintain form/intensity
despite apparent effort. Refusals were coded
if participants were un-responsive to physical
prompts delivered in preceding intervals.
Participants also received a cash incentive
for participation in the study. Participants were
told about the incentive when they initially consented/assented to participate. When they
started Phase 1, each was reminded about the
incentive and asked how they wanted to receive
it (e.g., administered in smaller amounts across
sessions or the full amount at the end); all participants indicated they wanted to receive the
full amount at the end. At the end of all
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intervention sessions, participants were
reminded about the $40. If they met criteria for
the sessions (i.e., performed 80% of the intervals independently) they were reminded they
had earned part of the amount towards the $40
during the session (e.g., $0.50). If they failed to
meet criteria, they were told they did not earn
the amount towards the $40 and were
reminded they would have an opportunity to
try again next time.
Second Indication of Exercise Preference
Preference of exercises in each pair was reassessed prior to Phase 2. Speciﬁcally, once
participants met mastery criteria in Phase 1,
they were shown the pairs of exercises and
asked to verbally indicate which one they preferred. Similar to the ﬁrst time, participants
were asked to indicate the preferred exercise
twice and if responses differed, they were
asked a third time and instructed to make a
ﬁnal decision (Table 1).
Phase 2 – Non-Preferred Assigned vs. Selected Exercises
After conﬁrming exercise preference, the second time, participants entered Phase 2. As in
Phase 1, participants created their workouts;
however, two changes were made to the behavioral intervention package. First, the incremental increase of criteria component was
removed since participants met mastery criteria
in Phase 1 and participants were now given the
option to watch the video-models. As in Phase
1, the remaining components of the behavioral
treatment package (i.e., components of the EB,
researcher prompting, and reminders of incentives) were held constant across both conditions. During Phase 2, the AATD was used to
compare how selection of exercise (i.e., exercises self-selected by the participant or non-preferred exercises assigned by the researcher)
impacted percentage of intervals performed independently. One condition consisted of ﬁve
sessions where the researcher assigned non-preferred exercises (i.e., based on exercises identiﬁed the second time); participants were given
the written list of exercises to create their workouts. The second condition consisted of ﬁve
sessions where participants selected their own
exercises; the list of exercises was not provided.

Final Treatment (FT)
The participant’s sessions during FT were
determined based on procedures outlined by
Wolery et al. (2014). Procedures during the
ﬁve FT sessions were the same as Phase 2,
however, sessions only included the FT condition (i.e., selected or assigned).
Generalization
After completing FT, participants were asked
to identify six new exercises they would like
from those available within EB. It was speciﬁed that exercises needed to include a videomodel and any required equipment needed
to be available at the ﬁtness site. Prior to the
ﬁrst generalization session, task analyses for
selected exercises were created by the
research team. During generalization, participants created their workout schedules and
performed the new exercises for one minute
each (i.e., one round, 6 min). Participants
utilized EB and were given the choice to
watch video-models; however, none of the
other behavioral intervention package components from Phase 1 or 2 (i.e., incremental
increase of criteria, researcher prompts,
reminders of incentives) were included. Participants received the $40 cash incentive at
the end of the last session.
Interobserver Agreement (IOA) Data
A second trained research team member
simultaneously recorded data by directly
observing participants and recording independence, fatigue, refusals, or prompts during a minimum of 40% of the sessions. Pointby-point IOA was determined by summing the
intervals in which both observers agreed and
dividing by the number agreements plus disagreements. Agreement for Lisa ranged from
94–100% (98% in baseline, 99% in Phase 1,
100% in Phase 2 and FT, and 97% in generalization). Seth’s ranged from 79–100% (89%
in baseline, 100% in Phases 1, 2, and FT, and
99% in generalization) and, Matt’s ranged
from 99–100% (99% in baseline, 100% in the
other phases).
A second research team member also
directly observed participants while they
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created their workouts and recorded if they
completed task analysis steps independently
or were prompted. The number of agreements of independence or the type of prompt
delivered for each step to create the workout
in EB was summed and divided by agreements
plus disagreements. IOA for Lisa ranged from
92-100% across phases (100% in Phase 1, FT,
and generalization, and 98% in Phase 2) and
agreement for Seth and Max was 100% across
all phases. IOA for HR data was conﬁrmed by
the observer also recording the average HR at
the end of sessions as recorded in the app;
agreement was 100% for all participants
across all phases. A second researcher also
reviewed data stored in EB to determine IOA
for efﬁciency and video times and it was 100%
for all participants across all phases.
Treatment Fidelity and Social Validity
Treatment ﬁdelity was also collected by a second member of the research team for a minimum of 33% of sessions during each phase
and recorded if ﬁdelity steps were implemented. Eight steps were included during
baseline (e.g., researcher provided the iPad
with the workout created). Nine steps were
included in the subsequent phases (e.g., in
Phase 1, the observer recorded if the
researcher instructed participants to watch
the video-models; in Phase 2 and FT, the observer recorded if the researcher told participants to pick their exercises during the
selected condition, and, in generalization the
observer recorded participants correctly were
told to use the six new exercises). Treatment
ﬁdelity averaged 99.6% for all participants
across all phases (i.e., two errors for the HR
measure occurred during one of Lisa’s baseline sessions when the monitor was not available as it had fallen out of researcher’s bag).
Additionally, open-ended social validity interviews were conducted to assess perceptions of
the behavioral package and incorporating
preference and choice of exercises. At the
start of the study, participants were asked ﬁve
questions and they were asked ten questions
at the end. Seth was the only minor, therefore, his mom completed the parental social
validity interview questions (i.e., ﬁve questions
at the start of the study and nine at the end).

Data Analysis
After Phase 2 and before FT, data from Phase
2 were analyzed to explore differences
between conditions and determine if one condition (i.e., preferred or selected) was consistently superior. The percentage of nonoverlapping data (PND) for intervals performed independently/session was used and
calculated to determine the number of sessions in which one intervention condition
(e.g., selected) were superior to corresponding data points of the other condition (e.g.,
assigned) and dividing by comparison sessions (ﬁve; Wolery et al., 2014).
The independence PA data (i.e., percent of
intervals performed independently) from all
phases were analyzed using visual analysis to
examine changes in level, trend, variability,
and fractionation (i.e., the vertical distance
between the respective data paths of conditions
in the AATD) between phases and intervention
conditions. Data for the intervals performed independently were considered stable if 80% of
the data fell within 20% of the median (Gast &
Spriggs, 2010). Tau-U is an effect size measure
which is used to demonstrate differences
between intervention and baseline (Parker et
al., 2011). Effect size during Phases 1 and 2
were compared to baseline for the percentage
of intervals performed independently were calculated using the web-based calculator (http://
www.singlecaseresearch.org/calculators/tauu; (Vannest et al., 2011). Tau-U scores less
than or equal to 65% indicate small effect,
66–92% medium effect, and 93% and above
a large effect (Parker et al., 2009). Range
and mean were also calculated for all measures (Table 2).
Results
During pre-assessment, Lisa demonstrated
mastery of ﬁve pairs of exercises and therefore seven pairs (i.e., 14 exercises) were used
during the study. Seth demonstrated initially
mastery of two pairs of exercises and therefore he focused on 10 pairs (i.e., 20 exercises). Lastly, Matt demonstrated initially
mastery of six of the 12 pairs of exercises during the pre-assessment therefore the remaining six pairs (i.e., 12 exercises) were used
(Table 1).
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Seth

Lisa

Participant

Efﬁciency

Heart Rate (resting 100)

Create Workout

Physical Activity

Video Time

Efﬁciency

Heart Rate (resting 72)

Create Workout

Physical Activity

Measure

BL/Train
54%
26–81%
15
96%
92–100%
2
110
101–125
11
81%
78–84%
4
335
300–358
4
45%
32–63%
5
96%
92–100%
2
117
100–132
5
no data
no data
0

Data

m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions

Descriptive Statistics Summary Across Participants, Measures, and Phases

TABLE 2

89%
79–97%
5
100%
all 100%
5
101
99–104
4
72%
only 72%
1
321
only 321
1
86%
79–96%
5
95%
92–100%
5
119
113–124
3
80%
66–86%
4

Pref

Non-Pref
90%
83–97%
4
87%
69–100%
4
96
92–100
2
88%
84–92%
2
378
376–380
2
90%
83–98%
3
98%
92–100%
3
122
116–129
3
82%
70–89%
2

Phase 1
Assigned
98%
96–100%
5
100%
all 100%
5
113
106–116
4
95%
88–100%
4
42
0–91
4
86%
75–92%
5
97%
92–100%
5
129
125–145
5
85%
89–95%
4

Phase 2

98%
93–100%
5
97%
85–100%
5
110
94–116
5
96%
93–98%
4
35
0–61
4
98%
96–99%
5
100%
n/a
5
117
112–127
4
95%
93–99%
5

Selected

Intervention

92%
86–97%
5
98%
92–100%
5
115
102–122
5
87%
72–98%
3
295
190–480
3
97%
83–100%
5
100%
n/a
5
120
115–123
3
99%
98-100%
3

Gen

(continued on next page)

99%
99–100%
5
98%
92–100%
5
115
109–121
5
95%
84–100%
5
0
all 0
5
98%
96–100%
5
98%
92–100%
5
120
114–127
4
96%
90-100%
5

FT
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Video Time

Efﬁciency

Heart Rate (resting 68)

Create Workout

Physical Activity

Video Time

Measure

BL/Train
no data
no data
0
61%
49–71%
5
90%
69–100%
3
115
102–128
3
92%
83–97%
3
364
336–386
3

Data

m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
m
Range
# of sessions
343
328–359
4
97%
94–100%
3
97%
92–100%
3
111
98–118
3
73%
only 73%
1
314
only 314
1

Pref

Non-Pref
336
240–480
2
95%
92–99%
3
97%
92–100%
3
107
102–112
3
100%
only 100%
1
361
only 361
1

Phase 1
Assigned
30.5
0–74
4
99%
99–100%
5
100%
all 100%
5
120
112–126
5
96%
92–98%
5
148
101–181
5

Phase 2

9.6
0–32
5
100%
99–100%
5
97%
85–100%
5
103
101–106
4
96%
94–100%
4
73
24–151
4

Selected

Intervention

*Note: BL ¼ Baseline; Train ¼ Training; Pref ¼ preferred; FT ¼ ﬁnal treatment; Gen ¼ Generalization.

Matt

Participant

TABLE 2 (Continued)

0
all 0
5
100%
all 100%
5
100%
all 100%
5
109
104–112
5
100%
all 100%
5
0
all 0
5

FT

34.4
0–-77
3
100%
all 100%
5
100%
all 100%
5
122
110–130
5
95%
91–97%
3
170
91–257
3

Gen

Figure 1 demonstrates the independence
of intervals of PA across participants and
phases of the study. During baseline, Lisa displayed high variability in the percent of intervals performed independently (range 26%–
81%, m ¼ 54%); a decreasing trend was
observed after 15 sessions. Seth showed a
decreasing baseline trend in the percent of
intervals performed independently after ﬁve
baseline sessions (range ¼ 32–63%, m ¼
45%). Lastly, Matt demonstrated a decreasing
baseline trend (range 49–71%, m ¼ 61%) after ﬁve sessions.
Initial time increments during Phase 1 were
based on independence during baseline. Lisa
required four increments to reach Phase 1
mastery criteria while Seth and Matt required
three. Lisa and Matt’s initial increments were
set at 30s since their baseline independence
averages were slightly more than 50% while
Seth’s initial increment was set at 20s since his
baseline independence average was lower
than 50% (Figure 1). Subsequent increments
were determined based on the average of the
two highest intervals during the preceding increment. If average independence of the
highest intervals were less then 90%, the increment increased by 10s (e.g., Lisa’s second
increment increased from 30s to 40s since the
average of the highest intervals in her ﬁrst increment was 88%, m ¼ 83%). If the average of
the highest increments was greater than 90%,
the increment increased by 20s (e.g., Seth’s
third increment increased from 40s to 60s
since the average of the intervals in the second increment were higher than 90%, m ¼
92%). An exception was made for Max who
displayed average independence higher than
90% during his initial 30s increment (m ¼
93%). To minimize risk of fatigue/soreness
his second increment was conservatively
increased by 10s to 40s.
During Phase 1, Lisa required nine sessions
to reach mastery criteria, Seth required eight,
and Matt required six. Phase 1 data for all participants demonstrate an immediate effect of
intervention, less variability compared to baseline, and similar levels of independence in conditions (i.e., preferred and non-preferred) (Table
2). When comparing baseline to Phase 1, Tau-U
values for all three participants indicated a high
effect size in both conditions (Lisa preferred ¼
97.3%, non-preferred ¼ 100%; Seth ¼ 100% for

both conditions; Matt ¼ 100% for both conditions). During the preferred condition Lisa’s independence ranged from 79-97%, m ¼ 89%
while in the non-preferred condition it ranged
from 83-98%, m ¼ 90%. Seth’s independence
during the preferred condition ranged from 7996%, m ¼ 86% and in the non-preferred condition, it ranged from 83-98%, m ¼ 90%. Lastly,
Matt’s independence in the preferred condition
ranged from 94-100%, m ¼ 97% while in the
non-preferred condition it ranged from 92-99%,
m ¼ 95%.
Following completion of Phase 1, preference of exercises was re-assessed. Lisa selected
three of the same exercises as she had during
the ﬁrst assessment as preferred and chose
the other exercises from the remaining four
pairs. Seth selected four of the same exercises
that he chose the ﬁrst time; six were different.
Matt only selected one of the same exercises,
all other exercises were different.
During Phase 2, the AATD explored differential effects on independence when participants self-selected exercises compared to
when they were assigned non-preferred exercises. All participants displayed high levels of
independence during both conditions in
Phase 2 compared to baseline levels. Tau-U
values for all three participants was 100% in
both conditions indicative of a high effect
size. Both Lisa (m ¼ 98% in both conditions)
and Matt (m ¼ 100% in selected, m ¼ 99% in
assigned) displayed high levels of independence and little variability (range ¼ 93–100% &
99-100%). Seth displayed greater independence
in the selected condition (m ¼ 98%, range 9699%) while independence during the assigned
condition was displayed to a lesser extent (m ¼
86%, range 75–92%). Lisa and Matt data displayed overlap while Seth’s data displayed fractionation between conditions.
Phase 2 data was used to determine FT conditions. Lisa’s percentage of non-overlapping
data (PND) for assigned to selected was 40%
(selected to assigned 20%); the assigned condition was her FT. Seth’s percentage of nonoverlapping data (PND) for selected to
assigned was 100% (assigned to selected 0%);
the selected condition was his FT. Matt’s data
was similar in both conditions, however, the
percentage of non-overlapping data (PND)
was slightly higher for selected to assigned
(60%). Speciﬁcally, independence was the

94 / Education and Training in Autism and Developmental Disabilities-March 2021

Figure 1. Percentage of intervals performed independently during baseline, Phase 1, Phase 2, Final Treatment, and Generalization phases. Brackets in Phase 1 indicate criteria in seconds.

same for the second (100%) and third
(98.6%) corresponding data points; however,
independence was 100% during ﬁrst, fourth,

and ﬁfth corresponding data points in the
selected condition while it was 98.6% in the
assigned condition. The selected condition

Preference in Exercise

/ 95

was his FT. All participants maintained high
levels of independence during FT (Lisa and
Seth m ¼ 99%, Matt m ¼ 100%) and displayed
little variability. When using new exercises
during generalization all participants displayed high levels of independence. Lisa’s
data (m ¼ 92%, range 86-97%) displayed an
increasing trend. Seth’s initial independence during generalization was 83% however independence was 100% during all
subsequent sessions (m ¼ 97%, range 83100%). Lastly, Matt performed all intervals
100% independently.
Additional Measures and Social Validity
Descriptive statistics were used to analyze the
other four measures (Table 2). When teaching participants to create their workouts, Lisa
and Seth required two training sessions to
meet criteria and Matt required three. The
results indicate that the video-prompting
intervention was effective in teaching participants to create their workouts independently
with participants displaying high levels of independence (m>80%) across all phases of the
study following training (see Table 2).
Data from the remaining three measures
should be interpreted conservatively given the
technological glitches and limited number of
sessions data was collected. Overall, the heart
rate (HR) data indicates all participants’ HR
increased during all phases of the study compared to their resting HR (see Table 2). Average HR during Phase 1 was similar between
conditions for participants (i.e., Lisa preferred m ¼ 101, non-preferred m ¼ 96; Seth
preferred m ¼ 119, non-preferred m ¼ 122;
Matt preferred m ¼ 111, non-preferred m ¼
107). During Phase 2, greater variability was
observed for Seth (preferred m ¼ 117, nonpreferred m ¼ 129) and Matt (preferred m ¼
103 non-preferred sessions m ¼120) while
Lisa’s remained similar (preferred m ¼ 110,
non-preferred m ¼ 101). During FT and generalization, HR for Seth (m ¼ 120) and Lisa
(m ¼ 115) were the same while Matt’s was
higher during generalization (m ¼ 122) compared to FT (m ¼ 109).
Comparisons and interpretations of the efﬁciency data during baseline for Seth and
Phase 1 for Lisa and Matt’s are prohibitive

due to limited sessions. Overall, the efﬁciency
and video-time results indicate the participants became more efﬁcient (i.e., spent more
time exercising and spent less time off-task
and watching video-models) as they progressed through the phases of the study. For
example, both Lisa and Matt displayed
greater efﬁcient during both conditions of
Phase 2 (Lisa selected m ¼ 96%, assigned m ¼
95%, Matt selected and assigned m ¼ 96%);
FT (Lisa m ¼ 95%, Matt m ¼ 100%), and generalization (Lisa m ¼ 87%, Matt m ¼ 95%) as
compared to baseline (Lisa m ¼ 87%, Matt
m ¼ 92%). When given the choice to watch
the video-models in Phase 2, FT, and generalization, participants tended to decline to
watch them; VT decreased for all participants
(see Table 2).
All participants and Seth’s mom were
asked social validity questions to ascertain
perceptions of the intervention. When asked
if PA was important before the study, Matt
mentioned it helped with attention, Lisa
indicated it can help burn calories, and Seth
indicated he was told it was important, but
he did not like it. When asked about what
they struggled with, Seth said exercising
made him feel hot and tired, Matt indicated
he struggled with running, and Lisa indicated she struggled with limping due to
weaker ankles. Additionally, all participants
indicated they would like to choose exercises. Seth’s mom indicated Seth would
appreciate the control associated in getting
to choose his exercises.
At the end of the study, all of the participants indicated they felt more capable. Lisa
and Seth identiﬁed the monetary incentives
as motivating and Matt identiﬁed that
prompting helped prevent him from doing
exercises incorrectly. When asked about
selecting exercises, both Seth and Matt indicated they like getting to choose. Matt indicated he could pick easier activities and Seth
indicated he enjoyed choosing so he did not
have to do exercises that made him uncomfortable. Lisa indicated she was uncertain and
had tried to select exercises from each category. Overall, all of the participants felt comfortable using EB - Lisa enjoyed watching the
videos, Seth indicated some videos were not
speciﬁc enough, and Matt noted the redundancy of watching videos multiple times.
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Seth’s mom indicated offering choices provided a sense of control and he was less resistant to PA at the end.
Discussion
The purpose of this study was to explore the
extent to which preference and selection of
exercises impacted participants with ASDs’
ability to independently perform PA skills in
community settings. The study further
explored if participants could generalize independence to new self-selected exercises. The
results indicated the behavioral treatment
package, which was held constant in both conditions, was effective in facilitating initial acquisition of PA skills even when exercises
were identiﬁed as non-preferred. There was
not a differential effect of treatment during
Phase 1. Once PA skills were acquired, a differential effect of treatment was observed in
Phase 2 in one participant (Seth) and minimal differences were observed in Lisa and
Matt. All participants generalized independence when self-selecting new skills.
The study was designed to isolate the effects
of preference and selection while utilizing
known antecedent (e.g., EB components)
and consequence (e.g., reminders of incentives) to facilitate the acquisition of the PA
skills. The results indicate the components of
the behavioral intervention in Phase 1 were
effective in teaching participants to acquire
all PA skills. This extends the previous literature by incorporating a consideration of the
effect of tasks within the context of the behavioral intervention (Bassette et al., 2018; Bassette et al., 2020; Uphold et al., 2016). The
results suggest the components of the behavioral treatment package were salient even
when participants were asked to do exercises
which may have been less preferred.
Implications for Practice
Given the importance of supporting PA in inclusive settings (Richardson et al., 2017) and
the need to provide PA training in real-world
settings (Luiselli, 2014), educators, services
providers, and/or families of people with
ASD may ﬁnd utilization of Phase 1 components (e.g., EB, prompts, incentives)

beneﬁcial when teaching people with ASD to
workout in community settings particularly if
exercises are non-preferred. Additionally, the
differential results observed are indicative of
several important factors that should be considered by practitioners seeking to promote
PA skills in people with ASD while also considering individual preferences. Speciﬁcally, previous research found providing choices to
people with ASD and developmental disabilities is complex (Howell et al., 2019), multiple
factors may inﬂuence preference (Sellers et
al. 2013), preferences may change over time
(Cannella et al., 2005), and providing choices
may produce mixed results (Tiger et al.,
2006). In the current study, fractionation of
intervals completed independently was
observed in Seth during Phase 2. Matt and
Lisa displayed a high degree of overlap which
aligns with previous research indicating offering choices may produce mixed results (Tiger
et al., 2006). At times, Seth verbally indicated
an aversion to the cone running exercise and
refused during several sessions; incorporating
preferences and choices may not fully address
task resistance (Howell et al., 2019). Additionally, during the post social validity interview,
Seth and Matt acknowledged they enjoyed
selecting exercises; however, both Lisa and Seth
also explicitly mentioned appreciation of the
$40 incentive. This supports previous literature
suggesting the importance of incorporating
positive reinforcement in PA interventions for
people with ASD (Luiselli, 2014). It may be important for practitioners to consider additional
motivating factors beyond exercise type during
PA programs.
Practitioners should seek to identify exercises
participants are likely to engage in (Luiselli,
2014) while also acknowledging preferences will
change over time (Cannella et al., 2005). Notably, all of the participants in this study displayed
changes in preference between the ﬁrst and second time they were asked about their preference. Furthermore, preferences for all the
participants changed when given the opportunity to select exercises in Phase 2 (also FT for
Matt and Seth), however Lisa’s changes were
minimal. Speciﬁcally, during Phase 2, Lisa primarily selected preferred exercises except during
one session where she selected both preferred
and non-preferred exercises. On the other
hand, Matt and Seth both selected a mix of
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exercises during all Phase 2 and FT sessions indicating greater variability in preference. Practitioners should provide routine opportunities for
participants to identify PA skills as this may assist
in capturing preferences that are changing
(Howell et al., 2019).
Limitations and Future Research
There were several limitations to this study,
ﬁrst, was participants displayed varying
degrees of baseline PA levels. Matt used the
same six pairs of exercises and Lisa used
the same seven pairs of exercises during the
study. Future research exploring how to teach
PA skills to people with ASD should consider
incorporating additional exercises with varying degrees of difﬁculties and explore the
additional exercises beyond those in EB.
Additionally, the magnitude of preference for
one exercise over the other was not assessed
and the degree participants preferred one
exercise over another is unknown. Similarly,
the degree of motivation to engage in exercises in a given session was not assessed; it may
be that during some sessions, some of the
exercises identiﬁed as non-preferred were in
fact the exercises participants wanted to
engage in that day (Higbee et al., 2000).
Future research should continue to explore
factors associated with motivation during PA
(i.e., explore strategies that assist in teaching
people with ASD about the reinforcing value
of exercises which may reduce or minimize
the need for incentives). Another limitation
was although FT conditions were determined
based on Phase 2 data, differences were minimal. Future research could provide additional
opportunities focused on self-determination
by asking participants which condition they
preferred and explore additional ways to further enhance dignity during PA (Johnston et
al., 2015).
Other limitations included technological
glitches resulting in limited interpretations of
data for the additional measures. It was determined partway through, that connecting
iPads to the ﬁtness center’s WiFi mitigated
this. Future research should address this and
explore how the behavioral package, as well
as, preference and/or choice of exercises may
effect these additional measures. Additionally,

generalization included the same six exercises
which may have resulted in carry over effects
or participants may have been familiar with
the exercises prior to the study (i.e., probes
were not conducted). Lastly, a ﬁnal limitation
was the age gap between participants and the
potential that participant maturity impacted
performance (i.e., Seth was 13 years old). The
effect of providing choice of PA to younger
adolescents or those with similar characteristics to Seth is an area that should be explored
further to more fully understand associated
complexities of choice during PA.
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Transition Services for Young Adults on the Autism Spectrum
in Australia
Yosheen Pillay, Charlotte Brownlow, and Sonja March
University of Southern Queensland
Abstract : The aim of this study was to explore the barriers and facilitators during the transition to adulthood for young
adults on the autism spectrum, from the perspectives of service providers. Fourteen disability service providers participated
in two focus groups. Focus group data were analysed using thematic analysis resulting in two themes relative to transition
support: Autism Spectrum Disorder Speciﬁc Challenges and Organisational Inﬂuences. The ﬁndings showed that government and organisational pressure in meeting key performance indicators inﬂuenced the quality of service provider support.
The autism speciﬁc challenges theme highlighted school; community and employer focus on Autism Spectrum Disorder as
a deﬁcit with these individuals affecting the cost-beneﬁts ratio. Implications of the ﬁndings highlight the need for Autism
Spectrum Disorder skilled service providers to facilitate a targeted service delivery to support the heterogeneity in individual,
social, communication, and behavioural challenges in young adults on the autism spectrum.
Transition planning is recognised as a collaborative effort with contributions from the individual, school, family, and interagency service
providers (Carter et al., 2014; Davies & Beamish, 2009; Hendricks & Wehman, 2009; Trach,
2012; Wehman et al., 2014). Speciﬁcally, service
provider support is identiﬁed as a foundation in
contributing knowledge, resources, access to
community networks, and funding options to
enhance transition program development
(Trach, 2012). However, there is limited insight
in current transition practice of service providers in facilitating support for young adults
on the autism spectrum (Carter et al., 2014).
Individuals diagnosed with Autism Spectrum
Disorder (ASD) experience variability in social
functioning and communication ability with
each person demonstrating different strengths
and challenges (Autism Spectrum Australia
[ASPECT], 2013). Many continue to experience challenges in education, employment, independent living, friendships, and romantic
relationships throughout their adult lives (Billstedt et al., 2011; Farley et al., 2009; Howlin et
al., 2004; Marriage et al., 2009). According to
recent data, the unemployment rate for
Correspondence concerning this article should
be addressed to Yosheen Pillay, School of
Education, University of Southern Queensland,
Springﬁeld, Queensland, 4305, AUSTRALIA. Email: Yosheen.Pillay@usq.edu.au

Australian adults with ASD is more than three
times the rate for individuals with disability and
almost six times the rate of neurotypical adults
(Australian Bureau of Statistics [ABS], 2016). A
review by Synergies Economic Consulting
(2011) estimated the annual cost of ASD in Australia between $8.1 billion and $11.2 billion
with the most signiﬁcant impact in reduced
income due to low employment rates. In addition, the transition to adulthood is a period of
increased risk for these individuals as they face
a loss of school support structure, change in disability service entitlements, a shift in social role
position, and are susceptible to mental health
difﬁculties (Smith & Anderson, 2014; Taylor &
Mailick, 2014; Wehman et al., 2014). Given the
increase in individuals diagnosed with an ASD in
Australia and associated poor outcomes in adulthood, there is a need to explore support services
and interventions for this population during the
transition process (ABS, 2006; 2016).
Transition to Employment
Studies examining predictors of successful transitions into adult employment have identiﬁed
the beneﬁts of implementing job-placement services, mentoring programs, job coaches, behaviour interventions, and social skills programs
(Mahwood & Howlin, 1999; Nuehring & Sitlington, 2003; Pillay & Brownlow, 2017). In a

Transition Services

/

101

Statewide survey of 198 Queensland schools,
Beamish et al. (2012) found that partnerships
between schools and service providers were
problematic, which is likely to contribute to
lower interagency support for young adults on
the autism spectrum. It is therefore important to
understand service provider support in facilitating targeted interventions for young adults in an
attempt to improve outcomes in adulthood.
Disability Support Systems
In the US, the Individuals with Disabilities Education Improvement Act (2004) emphasises the
importance of transition services at the school
level to include transition goals to access employment, post-secondary education, and functional
independence in living (Baer et al., 2013). By
comparison, in Australia there are no mandated
Commonwealth laws that require educational
institutions to implement individualised
transition plans for students with disabilities (Commonwealth of Australia, 2014;
O’ Neill et al., 2016). Consequently, transition planning at the school level varies
between educational institutions (Dempsey, 2012; Strnadova & Cumming, 2014).
More recently in Australia, the newly implemented National Disability Insurance Scheme
(NDIS) is a government disability support system that provides individuals with disability
with a choice of service provider and the
option to self-manage funding (Reddihough
et al., 2016). Types of support available under
the NDIS include Disability Service Providers
(DSP) and Disability Employment Services
(DES). Disability Service Providers work with
individuals to access accommodation, community activities, respite, supported employment and volunteering activities (Queensland
Government, 2016). Disability Employment
Services offer specialist transition assistance
with résumé development, job applications,
and developing interview skills. Taken together, DSP and DES providers are two broad
categories of support for individuals with disability, funded by the Australian government.
Ecological Systems Theory and Transition
In exploring support services and interventions
for young adults on the autism spectrum,

Bronfenbrenner’s ecological model (Bronfenbrenner, 1994) provides a useful guide. Ecological Systems Theory (Bronfenbrenner, 1994)
conceptualises human development from an
interactionist perspective between individuals
and different contextual inﬂuences such as family, school and peers (the microsystem). External
factors also affect individuals on the autism spectrum including the disability support system (the
exosystem), and more broadly, laws that govern
disability service such as the NDIS (the macrosystem). During the transition to adulthood, the
developing young adult interacts across different settings, such as school, community, postsecondary education, and employment settings.
An ecological perspective acknowledges the
interplay between an individual and the environment and has been applied to research in
individuals with developmental disabilities and
Intellectual Disability (see for example Schalock
et al., 2010). As the transition to adulthood
occurs within and across several settings, Ecological Systems Theory provides a framework to
explore contextual inﬂuences in shaping how
young adults on the autism spectrum transition
to adulthood, within the context of the immediate environment of the young person, as well as
interactions with the different systems in which
the young adult interacts.
Research Question
This study aimed to understand barriers and
facilitators to workplace inclusion, independence, social and economic participation for
individuals with ASD. Qualitative methodology using focus groups allowed for a deeper
understanding of contextual interactions and
systemic inﬂuences between service providers,
individuals with ASD, employers and the community. The speciﬁc research question
addressed within this study was: What are the
factors that facilitate or inhibit a successful transition to adulthood for young adults on the autism
spectrum, from the perspectives of service providers?
Method
Two face-to-face homogenous focus groups
were used as a means of data collection. Focus
groups were chosen as a platform to observe
interactive group discussions amongst service
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TABLE 1
Disability employment services participant demographics
Pseudonym
Nick
Kelly
Mark
Ben
Margie
Eddie
Sally

Gender

Age

Role

Type of Support

M
F
M
M
F
M
F

30–40
30–40
50–60
30–40
50–60
40–50
30–40

Manager
Case worker
Manager
Case Worker
Case Worker
Case Worker
Case Worker

Access to employment
Access to employment
Access to employment
Access to employment
Access to employment
Access to employment
Access to employment

providers who shared similar and different
experiences in supporting young adults on
the autism spectrum and families through the
transition to adulthood. This purposive sample was chosen as it allowed access to participants who support individuals with disability
across Australia and are representative of a
range of types of support, for example, access
to community respite and leisure activities. All
service providers were registered with the
Government Department of Communities,
thereby ensuring services and supports met
the requirements of disability services policies. According to Marshall (1996) purposive
sampling provides a rich understanding of
the transition phenomena of interest. In addition, homogenous groups are preferred when
participants have specialised knowledge and
experiences to discuss in the group (Onwuegbuzie et al., 2009).
Recruitment
The study was approved by the University of
Southern Queensland Human Research
Ethics Committee (HI6REA141). A letter of
invitation including an information sheet
about the study was e-mailed to service providers who worked with autism spectrum
populations. A consent form was e mailed to
service providers who read about the study
via the information sheet and expressed
their interest to the primary researcher.
Each participant was sent a conﬁrmation
email with the suggested time and date of
the one hour-long focus group, as well as a
choice of venue.

ASD Training
N
N
N
N
N
N
Y

Experience
6 years
15 years
10 years
9 years
4 years
9 years
10 years

Participants
Two separate participant pools were drawn
upon for the current study. Each focus group
comprised of seven participants with four
males and three females in each group. As
presented in Table 1, the ﬁrst focus group
comprised of Disability Employment Services
(DES). Participants included program managers, case managers, and education specialists
who provide workplace experience during high
school and facilitate access to supported
employment after high school for adolescents
with disability.
As presented in Table 2, the second focus
group comprised Disability Service Providers
(DSP). Participants included support workers
who provide social-emotional support, community respite, access to independent accommodation, volunteer work experience placements,
and self-advocacy initiatives.
Both focus groups agreed upon a date,
time, and venue, and each focus group was
held on a separate day within a four-week period. The ﬁrst author facilitated the discussions throughout the course of the focus
group, and acted as a mediator between participants where appropriate. Focus group discussions were recorded for the purpose of
verbatim transcription and analysis.
Data Trustworthiness
In order to strengthen the data collection
process, analysis, and trustworthiness, there
were a number of methodological actions
implemented. These included researcher reﬂexivity, evaluation, comparison and regular
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TABLE 2
Disability service providers participant demographics
Pseudonym

Gender

Age

Role

Type of Support

F
F
F
F
M
M
M

30–40
30–40
30–40
30–40
40–50
40–50
50–60

Case Worker
Manager
Case Worker
Disability co-ordinator
Case Worker
Manager
Manager

Disability respite
Parent support
Post-school options
Education
Respite
Community activities
Carer advocacy

Ann
Jackie
Rachel
Tess
Pete
Lionel
Neal

discussion of coding amongst the research
team, and initial service provider member
checks (Lincoln & Guba, 1985). Two focus
group participants engaged in a second
round of member checking of focus group
transcripts. Both participants agreed on the
information in the transcripts with one participant adding more detail.
Data Analysis
Focus group data was analysed using Thematic Analysis and followed six steps, familiarisation with the data, generating initial codes,
searching for themes, reviewing themes,
deﬁning and naming themes, and producing
the report (Braun & Clarke, 2006). The ﬁrst
step was to become familiar with the data
through reading and re-reading participant
responses and noting initial ideas. Second,
initial codes were generated to assist with
organising the data into meaningful categories of information. During this second stage
of analysis, the second author independently
annotated initial codes on the focus group
transcripts in order to aid analytical rigour.
Regular discussion between the authors about
coding and any discrepancies informed the
development of an initial matrix of codes.
The third step involved collating the coded
data into themes and subthemes.
During the fourth step, subthemes were
reviewed and reﬁned against each main
theme to ensure a best ﬁt and form a coherent pattern (Braun & Clarke, 2006). Similarities and differences in themes within and
across focus groups were identiﬁed. At this
point two broad themes emerged relative to

ASD Training
Y
N
N
N
N
Y
N

Experience
10 years
12 years
5 years
8 years
10 years
12 years
20 years

transition support: (1) ASD speciﬁc challenges, and (2) Organisational inﬂuences.
During the ﬁfth step, themes were further
reﬁned and named to articulate the essence
of the overall transition story. Participant
quotes were used as evidence to highlight the
theme as recommended by Braun and Clarke
(2006). At this stage of the analysis, main
themes and subthemes were presented to one
service provider with the intent of transparency and member checking in the analysis
process (Yardley, 2008). Further detail was
added to aid with clarity in the interpretation
and this was incorporated in the ﬁnal write up
in step six.
Findings
Theme 1: ASD Specific Challenges
Of the 14 service providers, only two accessed
professional development and training in
ASD during the course of their employment
as service providers. Despite the lack of formal
training in understanding ASD, many service
providers acknowledged the pros and cons of
ASD speciﬁc behaviours with regard to
employment, managing difﬁcult behaviours,
and communicating ASD challenges with
potential employers. Additionally, some service providers alluded to underlying tensions
in employer expectations.
Service Provider Experience of ASD. All service
providers acknowledged the intricacies of supporting young adults on the autism spectrum.
For example, Jackie raised a concern when
interacting with young adults on the autism
spectrum that some service providers may not
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be educated in understanding ASD and therefore may be unaware of how to identify and
manage speciﬁc behaviours. Consequently,
these individuals were perceived as violent
and unstable:
That was one of the big problems that was
fed back to me from parents, was behaviours
were difﬁcult to manage, service providers
were reluctant to help with support, because
(a) they didn’t want to put their workers in
danger, and (b) the young person was simply too hard, even though that parent desperately needed that help that child was put
in the too hard basket (Jackie, DSP).
It seemed as though community perceptions of challenging behaviours associated
with ASD aligned with intentional violence
towards support workers. The impact of such
misinterpretation left parents fraught with
anxiety with a loss of formal support. Pete
expanded on Jackie’s concerns and highlighted the challenge of recruiting staff
trained to manage difﬁcult behaviours and
facilitate communication in work experience
placement:
We don’t have the staff or the support, in
other words if we have kids with high needs,
with behaviour issues we can’t really deal
with, we don’t have the staff (Pete, DES).
Here Pete’s comment reﬂected a continuous cyclical pattern of events. On the one
hand, there was a shortage of staff trained to
work with young adults on the autism spectrum. On the other hand, it might be the case
that there was insufﬁcient training provided
to current staff in supporting these young
adults. Service providers more broadly shared
a common concern of a lack of skilled support workers to manage these individuals.
Some service providers positioned individuals with ASD within an abilities perspective,
while for others, there appeared to be an
underlying tension in some of their reﬂections. For example, in Pete’s experience:
The difference is with some people with
that age on the spectrum, there’s noise,
their social skills, lots of things that are damaging to them, but they also carry some incredible traits, positive traits, like they will
apply themselves and they will continue
with something, it differs from person to
person, you can’t generalise (Pete, DES).

Here Pete acknowledged the difﬁculties
associated with ASD. However, he also alluded
to the positive attributes. Jackie echoed Pete’s
perspective and illuminated the positive
aspects of ASD through an ability lens:
He’s the kind of guy who will get ﬁxated on
something and will get the job done until
it’s done. Yes, he’s a little bit slower on the
computer than most of the other guys, but if
he’s got a task he can do, he does it exceptionally well (Jackie, DSP).
She continued to expand on this metaphor
from an ability perspective:
It’s about ﬁnding these people their niche
in the world, instead of making them feel
that, woe me I can’t do anything. It’s not
about what you can’t do, but what you can
do and how well you can do that job (Jackie,
DSP).
Here Jackie demonstrated an understanding in matching the needs of the young adult
with their abilities, as she crafted a positive
approach to supporting young adults on the
autism spectrum. She also alluded to harnessing individual ﬁxations and interests and
using them to engage individuals productively
in the workplace.
Employer Understanding of ASD. A key driving
factor of employer understanding of ASD, was
based on negative connotations of deﬁcits in
abilities and perceived limited work capacity
of individuals with ASD. As such, if support in
the workplace was required, this was perceived as an increased cost factor through the
employer’s lens. In addition, limited work
capacity and reduced productivity implied
less of a proﬁt margin to the employer. The
common thread here was underpinned by the
cost-beneﬁt factor to the employer.
According to Kelly:
We don’t do the ASD when we’re talking to
employers, large employers aren’t really
interested, its costs them more to administer it than it’s worth. They just say no we’re
not interested (Kelly, DES).
In Kelly’s experience, employers were
reluctant to accept individuals with ASD possibly because they required support, which was
perceived to equate to an added expense
factor. In a similar context, Rachel reported
trying to actively address this issue with
employers:
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It’s getting employers to understand, and
be open and accepting of ASD, because a
lot of it is, oh no I can place someone the
same way as you, and the job gets done,
because you don’t quite understand how it’s
done, the job doesn’t get done, or done
quite as quickly, and it’s costing the employers money. Either you get it or you don’t.
The employers are very cut-throat like that.
It’s all about the dollar and there’s no compassion for anyone (Rachel, DES).
The passion in Rachel’s voice was robust as
she advocated for the needs of the young
adults that she supported and for recognition
of their abilities. However, employers perceived young adults on the autism spectrum
as compromised with limited productivity in
the workplace. Based on this premise, young
adults appeared to be excluded from the
workforce.
Similarly, Neal echoed both Rachel and
Kelly’s narrative above as he articulated this
viewpoint:
They’ve all got policies in place, saying yes,
we will support. What happens is hugely
individuals are held to able-bodied criteria,
and so you set yourself for failure straight
up. They get blinkers on themselves, and
they are looking from a rational perspective
and they’re looking at that person as an irrational individual with narrow opportunities
and ﬂexibilities (Neal, DES).
Within a systemic level, Neal alluded to the
underlying employer appearance of being
supportive of young adults by following institutional workplace policy. However, the
behaviour of such employers in precluding
individuals on the autism spectrum from the
workplace demonstrated a naïve and discriminatory perception, reinforced through
phrases such as ‘able-bodied’ and ‘irrational’.
Ed builds on Neal’s narrative and expanded
on some skills required in the workplace:
A lot of employers nowadays want people to
multitask. That’s where it becomes a real
problem, trying to say to them, we’ve got
this person who can only do this and this,
and they’re saying well we want someone
who can do a lot of different things, and a
lot of employers are like that now (Ed,
DES).
In this reﬂection, Ed highlighted the ability
to multitask as a key requirement with many

employers. Within this context of multitasking, restrictive and repetitive patterns of
behaviour associated with ASD were perceived
to present a potential barrier to employment.
Nevertheless, Ed was emphatic on the importance of understanding individual skills set
and matching the type of employment to
their abilities:
These people have got barriers, they’ve got
challenges, they’ve got issues, so you’ve got
to ﬁrst of all understand the individual.
Then you’ve got to go out and ﬁnd what
things ﬂoat their boat, what industries
might match those skills, then you have to
go out and pound the pathways and build
relationships and that’s the only way it happens (Ed, DES).
Here Ed built a case that communication
and the relationship between the service provider and the employer was crucial to accessing employment opportunities for young
adults with ASD. Ed appeared persistent in his
tone with a sense of urgency about understanding individual needs, conveying these to
employers, and matching the young adult
with suitable employment. Margie shared
Ed’s thoughts as she raised the importance of
educating employers about the positive contributions of individuals with ASD. Here she
mentioned:
I think there’s certainly a need for more
training, for staff working in those areas and
with the employers, educating them for
what to expect, you don’t always see the
behaviour, they will be ﬁne for a while, and
when they’re not, then what pressures and
challenges they might be under, so I think
education is important (Margie, DES).
Here Margie acknowledged the importance
of educating both employers and co-workers
on the individual needs of young adults with
ASD. In the workplace, there may be work
related tasks, understanding instructions and
social interactions that present challenges for
these individuals. In Margie’s experience,
employers and staff would beneﬁt by gaining
an understanding of individual needs.
In summary, service providers struggled
between advocating for young adults to access
employment and address community perceptions of ASD. Service providers perceived ASD
within an ability lens, but acknowledged funding limitations in facilitating appropriate
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workplace support. Many service providers
demonstrated an understanding of matching
individual interests with employment type,
but acknowledged that limited understanding
of ASD may present a barrier to effective service provision. Shortage of trained staff
emerged as a key factor, impacting support in
managing ASD speciﬁc behaviours. Taken together, effective service provision appeared
limited by ASD speciﬁc support and organisational infrastructure.
Theme 2: Organisational Influences An underlying tension across themes alluded to systemic inﬂuences of government funding,
meeting performance outcomes, and impacts
on the quality of service provision. A large
part of focus group discussions centred on
coordinating the institutional complexities
that involved transitioning young adults from
the school system to the adult service system.
These determinants included interaction with
schools, discussions with employers, and the
service provider operational infrastructure.
Additionally, all service providers spoke about
the demands in meeting targeted performance indicators to secure future government
funding as well as ensuring both young adult
and employer satisfaction in the workplace.
Impact of Service Provider Systemic Infrastructure. The contributing factors underpinning
effective support largely pointed to policy
implementation, funding, meeting performance indicators, and institutional relations
between government and community service
providers. Some service providers grappled
with striking a balance between meeting
organisational expectations and supporting
individuals on the autism spectrum, usually
perceived as difﬁcult clients. Here Kelly outlines the process of how funding is allocated:
Our outcomes are basically driven from the
government expectations, so our clients
have to meet their benchmark hours. So, if
we get a client for 15 hours a week, we have
to ﬁnd work for that 15 hours a week. That’s
how we get staff, that’s how we pay our lease,
it’s from our funding, from our outcomes
(Kelly, DES).
Here Kelly articulated the link between
funding and successful work placement of
their young adults as measured in hours. Neal

builds on Kelly’s narrative from a management perspective:
We have expectations on us, because we
have to pay the bills, the lights have to come
on and that sort of stuff. So, we have our star
ratings, and, we all pride ourselves on how
well we do, and they’re all external pressures. In the middle of this we’re working
with people who really don’t ﬁt, we’re trying
to put a square peg into a round hole (Neal,
DES).
Here Neal presented a picture of the performance demands on service providers from
an organisational perspective. In his articulation, he demonstrated the difﬁculty of managing challenging young adults with ASD whose
successes or failures was reﬂected in organisational performance outcomes. Ed echoes
Neal’s perspective:
It comes back to that rational workplace scenario being placed on them. It seems to be
the ﬂavour of the month with all government organisations. They try and make one
size ﬁt all (Ed, DES).
A common thread here in both service providers narrative was the ignorance of government understandings of the complexities in
managing young adults with ASD. In their
iterations above, within a systems perspective,
organisational demands and performance
indicators were prioritised over the needs of
these individuals. Further, Ed highlights the
onerous process required to facilitate access
to employment:
What we work on is really about job creation
for these clients, which takes time. It really
does, coming back to expectations from the
family, outside support networks. It literally
means we have to create a job within a business for that person (Ed, DES).
As such, service providers appeared overwhelmed between meeting performance outcomes and providing support for young
adults, which in their perspectives, was
demanding and not always successful. This
idea was echoed emphatically across focus
group participants. As Mark mentioned
below:
The other side is that we are a working in a
reality where we put a number value for an
outcome. . .KPI’s all that sort of stuff, but it’s
very hard trying to get an individual to conform to that rationale when they have their
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own needs, their own wants, they see the
world in a totally different way. Where do
we build that bridge, that overall understanding, that empathy to allow us to give
that support that we need to give, without
having that pressure from management
(Mark, DES).
As Mark echoed both Neal and Ed’s experiences, an underlying tone of compassion and
empathy emerged in his narrative above.
However, in a moment of truth, Ed pointed
to reality:
Because we’re driven down the outcomes
based, performance based, as you get people come onto your case load, you’re going
to look for the easiest people to place.
You’re not going to want to work with the
people down the bottom. You’re going to
have to have to do a lot of work with them.
They just sit at the bottom, swimming
around (Ed, DES).
Given the expectation placed on performance indicators, since individuals with ASD
were difﬁcult to place in employment, they
were moved to the bottom of the service provider list, whilst other supposedly easier individuals with disability were supported to
access employment. In this way service providers met performance indicators required
by government.
Interaction with the School System. Service providers referred to unmet needs in service provision at the school level due to changes in
allocated timeframes to support students with
ASD. Previously, DES providers received funding to support students with disability over a
three-year period prior to completing high
school. At present, DES providers support students in a reduced time of the last six months
of their ﬁnal year at high school under a revised model of support. In their experience,
all DES providers acknowledged that six
months was too short a time frame to build
the necessary skills required to seek and gain
employment:
We used to be able to work with students
over three years. . .I found that when we
were able to do that we had a bit more time,
when they were a little bit younger, and it
would prepare them a little bit better for
when they were actually ready for work
(Kelly, DES).

Here Kelly referred to preparing students
with ASD for employment. She highlighted
the importance of developing work-related
skills over time to facilitate a move into
employment with some degree of ease:
I would work at the schools and I would take
them in a group how to hand out resumes,
and we would go and get interview clothes,
stuff like that, it was actually preparing them
for work and at the end of that I would ﬁnd
them work. You know if I started working
with them early most of them, had a part
time job or work experience for one day a
week, but that’s gone (Kelly, DES).
The short time frame of six months of support and the quick shift between school and
work experience placement within a week,
highlighted the impact on how students with
ASD coped with changing roles and requirements. Moreover, Nick mentioned the relational dimension of the partnership between
the student with ASD and the service
provider:
Introducing them to someone they haven’t
met before, a new person, and expecting
them to be job ready in a few weeks, a
month, or two months, it’s like a massive
change to their routine, and then keeping
them in work when you change their whole
school schedule and work schedule, it’s a
lot of change, it’s a real challenge (Nick,
DES).
Here Nick referred to difﬁculties that individuals with ASD experience in interacting
with unfamiliar people and coping with
change in routine. For example, having a
DES provider work with the student once a
week required a relationship built on effective
communication and understanding. It was
likely that the six-month allocated period was
too short a timeframe to build an effective
working relationship. Communication and
social interaction is an area of difﬁculty for
individuals with ASD, and could therefore
take a long time for these students to develop
a meaningful relationship with the service
provider. Additionally, a change in routine
from attending school for ﬁve days a week, to
attending school for four days a week to incorporate a one-day a week work placement
could escalate student anxiety levels.
Within a systems perspective, Mark mentioned this:
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From the government point of view, it’s
about ticking the boxes, and statistical data
for the public. . .but by rushing it all, into a
smaller time frame in moving them on, is
not going to help these children at all. That
level of contact required for all intents and
purposes, it needs to be very intense, you’ve
got to build those trust factors (Mark, DES).
Mark echoed both Kelly and Nick’s concerns in building relationships over time with
students on the autism spectrum; however, it
seemed that service providers were bound by
the constraints of policy and legislative
requirements. In Nick’s experience, many students at the school level required DES support, but were ineligible, as they did not have
a formal diagnosis of ASD:
I got asked to sign a bunch of kids up at a
school, and when I turn up for these 5 students, to register them, there’s about 22
kids in the class and I was there to do a couple of hours on how to get a job and they
wanted us to be there every week (Nick,
DES).
Here Nick alluded to the limitations in DES
provider funding allocated speciﬁcally to support students with an ASD diagnosis. Ed built
on Nick’s experience and contributed his
perception:
‘Cause we’re only paid if they’re actually
linked to us, if we go into a school, and do a
group program like you were asked to do,
you can do it from the kindness of your
heart, but at the end you just make a rod for
your own back (Ed, DSP).
Ed’s response here echoed Nick’s comments of a high need in schools to support an
increasing number of students with ASD.
However, there was also a tension in this narrative between demonstrating compassionate
support for ineligible students and funding
limitations.
Discussion
This study explored service provider perceptions of successes and challenges during the
transition to adulthood including school transitions, employment, and social participation
for young adults on the autism spectrum.
Focus groups were chosen as a platform to
observe interactive group discussions amongst

service providers who shared similar and different experiences in supporting these individuals. Thematic analysis was used to identify
themes relevant to the transition process.
Within the key theme of ’Organisational
Inﬂuences’, service provider infrastructure
inﬂuenced how services were implemented.
Collectively, within a systems perspective, the
pressure from the government on performance outcomes in meeting key performing
indicators and ﬁnancial implications was
interwoven in all service provider experiences. Often, these government expectations
were to the detriment of what was in the best
interest and effective intervention for the
young adult. Some service providers demonstrated empathy towards the complex needs
of young adults, whilst others articulated the
harsh reality of choosing to work with ‘easier
clients’ so as to meet performance indicators
to secure their future funding. Service providers emphasised the difﬁculty in attempting
to match the needs and interests of the young
adult on the autism spectrum with speciﬁc
types of employment. Mostly, such exhaustive
attempts involved developing a relationship
with a potential employer, crafting a tailormade job to suit speciﬁc interests, sensory
needs, and level of social interaction, without
a guarantee of success in the job. As such,
these efforts were highlighted as time consuming and costly, and corroborate with
recent ﬁndings that individuals on the autism
spectrum were costly and difﬁcult to place in
employment due to high needs, and high levels of support required (Cimera & Cowan,
2009). Service providers also acknowledged
limited understanding of ASD and a shortage
of trained support workers as a barrier to
effective service provision.
Service providers agreed that the perspectives of employers were crucial to employing
and supporting young adults to be successful
in their job. Whilst service providers were
empathetic to the needs of these individuals,
employers focused on deﬁcits and perceived
limitations as a barrier to workforce productivity that affected the cost-beneﬁts ratio. As
such, employers would beneﬁt with increased
knowledge and awareness of the beneﬁts of
employing an individual on the autism
spectrum.
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Implications of the Study Findings
Key goals of the NDIS are to improve levels of
participation in society, greater access to
employment, a range of accommodation
options to meet individual needs and circumstances, and a reduction in the ﬁnancial gap
between individuals with and without disabilities. Ultimately, these goals seek to reduce
social isolation and mental health concerns as
experienced by individuals with disability so
as to improve overall quality of life. However,
the speciﬁc needs of young adults on the autism spectrum are blurred within a generalist
NDIS model of eligibility and disability support. Given that service providers are a key
component to supporting young adults on
the autism spectrum within the NDIS, it is imperative to highlight the study ﬁndings.
Recommendations
First, the development of ASD speciﬁc services to meet the unique needs of these individuals during the transition to adulthood.
Second, that service providers are skilled in
understanding ASD differences and difﬁculties to provide a targeted service delivery to
support the heterogeneity and wide scope of
differences in individual, social, communication, and behavioural challenges in these individuals. Third, that schools, community, and
employer awareness embrace a shift from a
deﬁcit and impairment lens, to a strengths and
abilities perspective of the inclusion of young
adults on the autism spectrum in all aspects of
adult and community life.
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Edited by L. Lynn Stansberry Brusnahan, Robert A. Stodden, and Stanley H. Zucker. 2018. 149 pages.
ISBN 978-0-86586-535-3. #P6296.
The transition from high school to adulthood is challenging for many young people, and often particularly
difficult for those with disabilities. Transition To Adulthood: Work, Community, and Educational Success
provides a blueprint for supporting youth with disabilities in achieving their postsecondary goals in a
variety of adult settings – education and training, employment, and the community.
This publication of the Council for Exceptional Children’s Division on Autism and Developmental
Disabilities is the latest in its successful Prism series (Prism 11) and covers a wide range of topics, from
assessing students’ interests and abilities to fine-tuning their education plans and goals, ensuring that
students with disabilities are included in a variety of settings, and building community relationships to
ensure their continuing inclusion. It provides a valuable resource for transition personnel, special and
general educators, and special education administrators at the school and state level, as well as adult
service professionals.
With eight chapters written by 20 authors, Transition to Adulthood covers the breadth of research
delineating best practices and proven instructional strategies for ensuring that students with disabilities
reach their full potential and achieve their goals.
Visit the CEC online catalog at pubs.cec.sped.org to order this book. The direct link to the book listing
is http://pubs.cec.sped.org/p6296/
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