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Abstract

his systematic review of the literature investigated
the use of iPads in the classroom to facilitate
communication between teachers and students with
autism, including those who require augmentative
and alternative communication (AAC). The primary
intention of this review was to identify and inform
evidence-based practices in the use of iPad-based
instruction in one-on-one and group interventions in
schools. The review included 14 studies published
between 2011 and 2015, covering two domains:
communication and academic engagement skill
development. The 14 studies included a total of 40
participants, ranging from 3 to 17 years of age and
having a diagnosis of autism. Results of this review
were largely supportive, indicating the usefulness of
iPads as an effective communication and educational
tool for teaching requesting skills and enhancing
academic engagement in both literacy and math.
Implications and suggestions for future research
were addressed.

1. Introduction

Autism  Spectrum Disorder (ASD) is a
neurodevelopmental disorder of brain development
that is identifiable in early childhood, affecting
communication, social interactions, sensory systems,
and can include repetitive and restrictive behaviors,
interests, and activities [1]. Many students with
autism have little or no functional speech [19] and
hence  experience  significant communication
difficulties in interacting with others [20]. Students
with autism can also have difficulty learning literacy
and math skills due to corresponding language
impairments [15]. The potential for iPads to assist
teachers to expand the communication and social
skills of students with autism is promising [8]. In
addition, using iPads can promote language and
literacy development [16] and increase academic
engagement and participation [11], [13]. This
systematic review of the literature investigated the
use of iPads in schools as a potentially effective
educational tool to overcome communication
challenges between teachers and students with
autism in one-on-one and group interventions within
the classroom setting. A secondary aim was to
identify gaps in existing research as a basis to
encourage future research. Research questions
included: 1) How are teachers using iPads to
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promote communication competence? 2) How are
teachers using iPads to enhance academic
engagement? 3) What is the quality of research
designs that have been used to study communication
competence and academic engagement using iPads?

2. Method

First, a systematic search of the literature was
conducted to identify empirical studies that
examined the use of iPad interventions for students
with autism between the ages of three and seventeen
in the classroom context. ldentified studies focused
on promoting communication skills and enhancing
academic engagement. For the purposes of this
review, communication skills were defined as
observed  dependent  variables related to
communicative responses including a three-step
communication  sequence: initiating  requests,
responding to questions, and making social
comments. Academic engagement skills were
defined as observed dependent variables related to
increase independent task completion and correct
unprompted academic responding.

2.1. Search strategy

Google Scholar, 1.U. Search, ERIC, and EBSCO
electronic databases were used to search the terms
(iPad) and (Autism) and (Communication) and
(Academic learning). The research was limited to
English-language and peer-reviewed journals. A total
of 32 studies published between January 2011 and
March 2015 were identified from the initial search
strategy.

2.2. Inclusion criteria

Included studies focused on the use of iPads in a
classroom setting and to be included in this review,
the iPad-based intervention had to have been used
with students or a student with a diagnosed autism
spectrum disorder, between PK and 12 grades.
Studies were excluded if the target student had a
diagnosis other than ASD such as cerebral palsy,
challenging behaviors, or significant developmental
delays (SDD). Further, this review included only
single-subject experimental studies and only if they
met minimum requirements based on the

887



International Journal of Technology and Inclusive Education (IJTIE) , Volume 5, Issue 2, December 2016

methodological quality indicators for identifying
promising approaches for individuals with language
impairments [5]. These included: (a) description of
participants and settings, (b) dependent variable, (c)
independent variable, (d) baseline, (e) experimental
control/internal validity, (f) external validity, and (g)
social validity. Three studies that did not utilize
single-subject designs were excluded. Seven studies
that did not report empirical data about the effects of
the use of iPads such as review articles, meta-
analyses, and reports were also excluded. Five
studies that focused on comparisons between using
iPads and other low-tech devices likewise were
excluded. Independent variable was an iPad. Finally,
studies that did not contain communication or
academic learning were excluded

2.3. Data extraction

Of the 32 studies that were published between
2011 and 2015 and identified from the initial search
strategy, 14 studies met the inclusion criteria,
including seven studies that included AAC users.
These 14 studies were then summarized in terms of
(a) description of participants, (b) skills taught using
an iPad and application(s), (c) dependent variable(s),
(d) results (effectiveness of using iPads), and (e)
quality of evidence rating. Certainty of evidence was
assessed using the Council of Exceptional Children
methodological quality indicators for single subject
designs [5], which include (a) description of
participants and settings, (b) dependent variable, (c)
independent variable, (d) baseline, (e) experimental
control/internal validity, (f) external validity, and (g)
social validity. The methodological indicators in
terms of 22 items per study (see Table 1) were
summarized [12]. According to this rating scale, 66
points are possible. For this review, studies that
achieved 59 points or higher (greater than 90%) were
considered as providing conclusive evidence, while
studies less than 59 were considered inconclusive.
Studies were then coded as eleven conclusive studies
and four inconclusive studies, depending on these
ratings of methodological quality.

2.4. Inter-rater agreement

To examine the methodological quality indicators
for each of the 32 studies initially identified, each
study was coded (see Table 1). To ensure the
accuracy of study characteristics and methodological
indicators, included studies were next independently
checked by a second rater using the checklist in
Table 1. The 22 items per study that were coded
resulted in 308 total items on which there could be
disagreement. Initial agreement occurred for 253
items (82%) and final agreement, after discussion,
occurred on 100% of items. As shown in Table 2, the
majority of studies reported positive outcomes, with
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78.6 % meeting the quality standards to be rated as
conclusive evidence.

2.5. Skills taught using iPad and application(s)

This review focused on using iPads to teach two
targeted skills. First, for communication skills, four
studies included an iPad-based speech-generating
device to teach students with autism requesting
skills, such as requesting the continuation of toy play
[14], or teaching three-step communication
sequences [8], [17], [20]. Three studies used a
communication application called Proloquo2Go [8],
[14], [17] and one study used a SonoFlex application
[20]. Second, for teaching academic skills, three
studies focused on math skills, such as numeracy [6],
price comparison by using video modeling on an
iPad [18], or improving math performance and
increasing independent task completion through
different applications such as a basic math skill app
and Matching Game — My First Numbers app [13].

Eight studies focused on teaching literacy skills.
One study using video modeling via an iPad to check
the spelling of words [7]. Another literacy skill is to
promote language development and to teach early
literacy skills via shared stories by using an iPad2
with systematic instruction and GoTalk Now app
[15]. Two studies used an iPad with Proloquo2Go to
teach symbol discrimination [9] and picture and
word matching [16].

Finally, three studies focused on teaching
academic engagement skills in terms of increasing
academic responding by using an iPad with video-
self modeling [4], and increasing play dialogue (PD)
by using an iPad with Keynote application [10]. In
addition, [11] defined academic engagement as
“looking at the assignment, responding to questions
verbally or physically (by writing, typing, or
selecting on a computer) or engaging in demand-
related conversation” (p. 512). These authors used
iPads with the WritePad and Little Matchups
applications.

2.6. Dependent Variable(s)

Interventions  specifically  targeting iPad
dependent variables were purposefully sampled for
this review. The most common iPad data assessed
included enhanced communication skills, such as
teaching requesting skills, and engagement in
literacy and math for academic purposes. The most
common communication skills included requesting
skills, such as independent requests [8], [20],
independent vocal requests [8], general requests and
specific requests [17]. A second requesting skill was
responses such as reaching appropriately for a toy
[14], striking trainer in response to being offered a
toy [14], frequency of vocal responses [8], correct
responses [8], [14], [17], [20], and thank you
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responses [17]. The third requesting skill was
comments, specifically thank you [20].

Using iPads to engage literacy and math for
academic purposes was the next most common
dependent variable. In the category of math, the first
differentiation of dependent variables was to
identify, write, and comprehend the quantity of
numbers from 1 — 7 [6], and independent
comparisons of grocery item shopping [18],
independently completing math tasks on assessments
[13], the presence of noncompliant behaviors during
assessment [13], and, finally, the level of teacher
prompting during the assessment [13]. The second
category related to engagement in literacy and math
was literacy regarding checking spelling [7], the
number of play dialogue utterances [10], independent
correct responses on story analysis [15], unprompted
correct responses to listening and comprehension
questions [15]. Enhanced communication skills were
also examined by studies targeting AAC users [8,
[91, [16], [14], [15], [17], [20].

Other dependent variables examined included
general academic engagement such as the frequency
of correct unprompted academic responses [4], and
the percentage of intervals with appropriate

academic engagement while using traditional
materials during iPad sessions [11].
2.7. Results and Methodological Quality

Results from studies that included

communication skills were overall positive, with
only one study [8] reporting no effect for one
participant. This suggests that the use of an iPad as a
communication tool is an effective intervention for
preschool and elementary aged students with autism;
in total, 10 of 11 participants benefited from the
intervention. Concurrently, the results of the studies
focused on academic skills were overwhelmingly
positive with just two studies [9], [10] reporting no
effect for one participant in each of the two studies.
This suggests that the use of iPads as educational and
instructional tools for engagement in literacy and
math for academic purposes appears to provide
effective interventions for children and adolescents
with autism; in total, 27 of 29 participants benefited
from the intervention. In terms of design quality, 11
of the 14 studies met at least 90% of the
methodological quality indicators adapted from [5].
This suggests a relatively high methodological rigor
for this set of studies. The most common reason that
studies were rated as inconclusive was the lack of
evidence to directly measure fidelity or social
validity.

3. Discussion

Educators will encounter various challenges
during the teaching-learning process, including
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student-teaching communication, providing effective
academic skill instruction, and developing the skills
and resources to make use of the best available
technology. iPads appear to offer an important
technological platform for students with autism.

This  systematic  review examined the
effectiveness of the use of iPads in the both special
and general education classrooms with a specific
focus on iPads as a communication and educational
tool to enhance engagement for students with autism,
including those who require augmentative and
alternative communication (AAC). In the 14 studies
reviewed in this paper, of the 40 study participants,
all who were students diagnosed with autism, 20
students also were using AAC devices. Moreover,
our findings were largely positive, suggesting that
iPad use appears to be evidence-based and therefore
effective  for enhancing communication and
engagement in literacy and math, at least for students
with autism. These results also suggest that students
with autism can be taught to use mobile technology
devices such as iPads for a variety of purposes and
specifically for enhancement of communication and
academic engagement skills. With regard to
communication skills, the use of an iPad-based
intervention also appears to be effective for many
students with autism and who require AAC. For
example, using an iPad-based speech-generating
device (SGD) was shown to help students effectively
request continuation of toy play [14]. Likewise,
using an iPad with Proloquo2Go app may offer an
effective intervention for requesting preferred items
[8] and performing request and  social
communication sequence [17]. Another effective
communication intervention appears to be the use of
iPads with the SonoFlex app to increase
communication skills in class activities [20].

In terms of engagement in literacy and math for
academic purposes, using an iPad with video self-
modeling appears to be effective. Across the studies
reviewed, participants made gains: increasing the
frequency of correct unprompted academic responses
[4], completing comparison tasks [18], and/or
checking the spelling of words [7]. In one study, two
students reached the 76-100% correct level on the
task analysis when the video modeling intervention
was delivered via an iPad. Using iPad-based video
modeling also may provide an effective intervention
to increase students’ abilities to identify and write
numbers from one to seven [6]. Using an iPad with
Proloquo2Go app as a speech-generating device
helped students to discriminate between picture
symbols [9] and increase correct matching [16]. iPad
interventions also appeared to effectively increased
levels of play dialogue when using an iPad play story
[10]. The use of an iPad with systematic instruction
and GoTalk Now app helped students to increase the
number of independent correct responses on a shared
story task analysis [15] and also to increase learning
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and independent levels [13]. Finally, using the iPad
with apps increased academic engagement and
reduced challenging behavior [11]. Taken together,
these studies suggest iPads can provide effective
communication and instructional tools in the
classroom, therefore, adding evidence to the
practices of using of iPad-based instruction in one-
on-one and group settings for students with autism.

4. Limitations and
Future Research

Implications for

Perhaps the primary limitation of this systematic
literature review is timing. We speculate that the
number of studies about iPad use will increase
dramatically in the coming years and as you read
this, it is very likely additional studies, not included
in our review, have already been published.
Similarly, like any review of the literature, these
findings are only as complete as were our search
techniques. We feel the steps used to gather data for
this study (i.e., published research articles) were
painstaking and comprehensive. Still it is always
possible that something important was missed.
Finally, all of the studies included in this review
indicated mostly positive outcomes, in terms of
enhancing communication skills and engagement in
literacy and math for academic purposes. However,
longer-term impact of the use of iPads for those
purposes has not been studied. This is not surprising
given that iPads have only been in existence since
2008. Still, we note that little is known about the
maintenance of the skill development reported in
these studies. These data encompasses only seven
years of use and as previously stated the most
informative research is likely still on the horizon.
Several additional limitations for this review also are
relevant. For example, the impact of iPads for
enhancing communication skills for students aged
three to ten with autism ignores the importance of
developing meaning between teachers and students.
The majority of academic articles are on literacy use
with Prolou2Go as a communication application.

In light of these limitations, this study adds
valuable information to the field and the classroom.
We end with several suggestions for next steps. First,
researchers and practitioners should consider the
value of using iPad applications across curricular
academic endeavors with students who have autism.
While still emerging, the evidence appears to suggest
these new technologies can substantially assist with
teaching and learning. Second, the field will need to
stay abreast of new technology. As an example from
our findings, we suggest that an alternative to
Prolougo2Go communicative application might be
Language Acquisition through Motor Planning
(LAMP) application. Additional applications for the
iPad might include the concept of using the iPad as a
reinforcement tool toward the end goal of positive
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motivation as a reward system in the academic
setting. However, translating research evidence to
classroom practice has remained a formidable
objective for the entire history of educational
research and the speed of technological advances in
the 21* century is likely to seriously increase the
research-to-practice gap. A final positive application
of using iPads in both special education and general
education classrooms would be that of motivation for
teachers to utilize AAC applications toward the goal
of inclusion. Indeed, we speculate that the
possibilities are vast. However, it was evident that
iPad interventions were only implemented to
requesting skills for students with autism and
therefore, we call on researchers to examine
approaches for teaching other communication skills.

5. Conclusion

This systematic review of the literature
investigated the use of iPads in classrooms to
facilitate communication between teachers and
students with autism. Results indicated that the small
but growing research base suggests iPads can
provide an effective communication and educational
tool for teaching requesting skills and enhancing
academic engagement.

The results of this review are help teachers
understand: a) how to conduct similar systematic
reviews to both understand how to synthesize
research literature and apply results to their own
settings; b) how iPads can be effectively used to
enhance communication and engagement in literacy
and math for students with autism; and c) ways in
which students with autism can be taught to use
mobile technology devices such as iPads for a
variety of purposes and specifically for enhancement
of communication and academic engagement skills.
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