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Abstract There is a growing body of research investigating
the effects of technology on remediating the employment
challenges experienced by individuals with autism spectrum
disorder (ASD). The current study provides a focused system-
atic review of 18 studies identified within the literature to
employ technology to teach employment skills to adults with
ASD. The review included 13 single-subject research and 5
group designs. Reichow’s (2011) criteria were employed to
assess the interventions as evidence-based practice (EBP).
Results showed that the use of technology-aided interventions
to be effective on increasing employment outcomes for adults
with ASD. Furthermore, the current study presented the
ranges of employment skills targeted, as well as the focus of
intervention towards those with higher functioning ASD. The
review also highlights avenues for further research.
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Individuals with autism spectrum disorder (ASD) are faced
with significant barriers when it comes to employment and
workplace participation (Chiang et al. 2013; Hurlbutt and
Chalmers 2004). Being employed involves integration and
social inclusion, contributing to society, and being less depen-
dent on publically funded programs (Hendricks and Wehman
2009). However, employment outcomes for individuals with
ASD are among the lowest when compared to individuals

with other developmental disabilities (Roux et al. 2013;
Wagner et al. 2005). Individuals with ASD are not considered
a homogenous group (Tager-Flusberg and Joseph 2003) and
the complex manifestations of the disorder present challenges
in identifying employment goals as well as designing individ-
ualized employment interventions. It is approximated that
70 % of individuals with ASD have at least one comorbid
disorder, with 41 % presenting with two or more disorders
including epilepsy, attention deficit hyperactivity disorder
(ADHD), gastrointestinal problems, anxiety, depression, and
sleep problems among others (Leyfer et al. 2006; Mannion
et al. 2013; Simonoff et al. 2008). In addition, studies have
shown that 40 to 60 % of individuals with ASD have an
intellectual disability (Baron-Cohen et al. 2009; Brugha
et al. 2012; Emerson and Baines 2010; Fombonne 2003).

The most recent evaluation of the lifetime cost of
supporting a person with ASD is estimated to be $1.4 million
in the USA and the UK. The cost increases and ranges from
$2.2 to $2.4 million when a person diagnosed with ASD also
presents with an intellectual disability (ID), with the highest
costs in adulthood associated with residential care/supportive
living and loss of individual productivity (Buescher et al.
2014). It is estimated that 90 % of adults with ASD are unem-
ployed or underemployed (Gerhardt and Lainer 2011). The
high rate of unemployment highlights the requirement for
clinical and empirical investigations to improve employment
opportunities for individuals on the spectrum.

At present, there is a growing body of research investigat-
ing the effects of technology for teaching employment skills to
individuals with ASD. Technology aided interventions have
been used to teach a range of employment behaviors such as
clerical skills (Bereznak et al.2012; Bennett et al. 2013a, b),
cleaning skills (Kellems and Morningstar 2012; Van
Laarhoven et al. 2012), shirt folding (Bennett et al. 2013c),
and entertaining customers (Allen et al. 2010, 2012; Burke
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et al. 2010). Other factors have been found to impede an
individuals’ ability to complete work-related tasks and include
poor time management, inappropriate commenting, poor hy-
giene, deviating from routine, and difficulties with reasoning
and decision-making. These issues have been positively im-
pacted within the literature, by the introduction of technolog-
ical interventions such as the use of the iPad (Hill et al. 2013;
Jones and Bucholz 2014).

A variety of technologies have been explored within
the employment literature. Examples of technology-aided
interventions within the literature include video based
modeling (VBM; Alexander et al. 2013; Allen et al.
2010, 2012; Kellems and Morningstar 2012; Hill et al.
2013), audio cueing (Allen et al. 2012; Burke et al.
2010; Bennett et al. 2013b), video prompting (Bereznak
et al. 2012; Bennett et al. 2013a), and the use of iPad
applications (e.g., calendar, notepad lite, shopping list
lite; Hill et al. 2013). Several software applications are
available on iPads and handheld computer tablets to pro-
mote self-management and independence by providing
structure and prompts to assist with organization, sched-
uling, time management, decision making, and task com-
pletion (Myles et al. 2007; Stock et al. 2006). The tech-
nology is arranged to facilitate the intervention, allowing
instructors to work simultaneously with other students or
focus on other work-related tasks (DiGennaro Reed et al.
2011). Furthermore, social validity data from individuals
with ASD, employers, and job coaches have shown that
using technology is an acceptable and an appropriate way
to deliver an intervention within employment settings
(Kellems and Morningstar 2012).

Within the literature, a broad array of employment skills
have been targeted for individuals with ASD and can be cat-
egorized as specific on-the-job skills (e.g., folding,
photocopying, sweeping) and generic employment-related
skills (e.g., time management, interview skills, social skills).
In a recent review of the literature, Odom et al. (2015) inves-
tigated the effects of technology-aided interventions on a va-
riety of different behaviors for high school students with ASD.
In their review, the authors identified six studies that had suc-
cessfully employed technology to increase specific on-the-job
skills (Allen et al. 2010, 2012; Bennett et al. 2013c; Kellems
and Morningstar 2012; Mechling and Ayres 2012; Van
Laarhoven et al. 2012) and one study that had increased ge-
neric employment-related skills (Strickland et al. 2013) for
adolescents with ASD. While their review documented the
benefits of utilizing technology in interventions and instruc-
tion for adolescents with ASD, it emphasized the importance
of establishing methodological standards for research in the
field (Odom et al. 2015). Furthermore, Nicholas et al. (2015)
carried out an analysis specifically on the existing literature for
employment support approaches for individuals with ASD
across the lifespan. The authors identified two articles that

cited the use of technology on increasing employment skills
for individuals with ASD. This review was a synthesis-based
analysis and the authors identified that a systematic review
would yield stronger results (Nicholas et al. 2015).

Systematic reviews can be enhanced when methods for
determining evidence-based practice (EBP) are used to eval-
uate the effectiveness of interventions. For example, Bennett
et al. (2013c) questioned whether the existing literature in the
area of technology-aided interventions meets the current stan-
dards of EBP proposed for the field.What constitutes EBP can
vary contingent on different research areas. For interventions
within the ASD population, Reichow (2011) established an
evaluative method for identifying interventions that could be
considered EBP. Reichow’s (2011) evaluative method pro-
vides a three-step approach where research rigor and strength
are rated, and criteria for EBP are applied. Previous research
has shown the efficacy of using this approach to evaluate both
single-subject research designs (SSRD) and group designs
(McCoy et al. 2016; Lydon et al. 2013).

Together with the recent advances in technology, the
rapid increase in emerging literature highlights the need
for a systematic review that evaluates the applications of
evidence base of research that applies technology to teach
employment-related skills to adults with ASD. In addition,
the review seeks to evaluate methodological rigor and the
evidence base of technology-aided interventions in the ar-
ea. The review also seeks to identify and differentiate the
skills targeted across applications of technology and the
varying presentation of ASD.

Method

Literature Search Procedures

Systematic searches were conducted in five electronic data-
bases: Psych INFO, Education Resources Information Centre
(ERIC), Scopus, Psychology and Behavioral Sciences
Collection (EBSCO), and Medline. Across all databases, the
following combination of keyword descriptors were used:
Bemployment^, or Bvocational*^, or Bwork^, or Bsocial*^,
plus Bautis*^, plus Btechnology*^, or Bvirtual*^, or Bvideo*^,
or Bcomputer*^, or Btablet^, or BiPad^, or BiPod^, or
BiPhone^, or Bsoftware^, or Binternet^, or Belectronic*^, or
Bmultimedia^, or Bpager^, or Bhardware^, or Baudio recorder^
(i.e., employment AND autis* AND technology*). Following
this, the title and abstract of returned studies were reviewed for
inclusion using the criteria outlined below. Reference sections
of studies meeting the inclusion criteria, along with reference
sections from relevant reviews, were then reviewed to identify
additional articles for inclusion. The searches were conducted
from March to April 2015, and all articles from 1980 to 2015

Rev J Autism Dev Disord (2017) 4:12–25 13



were searched. The searches were limited to peer-reviewed
studies written in the English language.

Inclusion Criteria

Studies were required to meet the following inclusion criteria:
(a) the study must have included at least one participant diag-
nosed with ASD; (b) participants, with a diagnosis of ASD,
must have been 18 years of age or older; (c) the study must
have examined a technology-based intervention or package of
interventions designed to increase vocational skills and/or so-
cial skills relevant to employment; (d) the examination of the
technology-based intervention must have been conducted
using an experimental design (i.e. a SSRD—or a group com-
parison design); and (e) the study must have been published or
accepted for publication with online availability in English
within a peer-reviewed journal. Technology was defined as
Bthe use of an electronic or mechanical apparatus which can
be programmed by the practitioner to automatically deliver
visual, auditory or proprioceptive cues, discriminative stimuli,
or to display the modelling of desired behaviors^ (DiGennaro
Reed et al. 2011). Studies that evaluated interventions imple-
mented for skills other than work-related or vocational skills
were excluded.

Data Extraction

Each study selected for inclusion was summarized in terms of
(a) participant characteristics (i.e., age, co-occurring diagno-
sis, and cognitive functioning), (b) experimental design, (c)
dependent variable, (d) technology aided-intervention, (e)
maintenance and generalization, and (f) research strength.
The type of technology used to deliver the intervention was
also summarized in terms of (a) tablets or personal digital
assistants (PDA), (b) virtual reality environment, (c)
iPod/iPhone, (d) laptop computer (not a virtual reality envi-
ronment), (e) video/DVD, (f) radio and headset, and (g) mul-
tiple technologies identified within a study. In addition, treat-
ment integrity and social validity were further coded accord-
ing to the type of procedures used.

Treatment integrity Each study was analyzed in terms of the
methods used to evaluate and monitor treatment integrity.
Each study was coded for the continuous assessment of treat-
ment fidelity across participants, conditions, and
implementers.

Social validity Each study was analyzed in terms of the meth-
od used to evaluate social validity. The different methods used
to monitor social validity included (1) participant, parents, or
teacher completed surveys or questionnaires; (2) social valid-
ity interviews; and (3) standardized assessments developed to
evaluate social validity of an intervention.

Determining Treatment Efficacy

Evidence-Based Practice (EBP; Reichow 2011) Reichow’s
(2011) evaluative method for determining if an intervention
constituted EBP was applied to all studies included. This
method was selected because it was designed to evaluate re-
search involving either single-subject or group comparison
designs (Reichow 2011). The evaluative method involved a
comprehensive protocol implemented across three stages. In
the first stage, two rubrics, one for research conducted using
group comparison designs and another for research conducted
using SSRDs, were used to rate research report rigor. Within
each rubric, methodological elements were categorized ac-
cording to primary and secondary quality indicators. Primary
quality indicators for both SSRD and group comparison de-
signs include (1) information on participant characteristics and
(2) operationally defined independent and dependent vari-
ables. Primary quality indicators for group comparison de-
signs also include the inclusion of comparison/control condi-
tions, the demonstration of the link between the research ques-
tion and the data analysis, and the use of appropriate statistical
analysis. In addition, primary quality indicators for SSRDs
also include the demonstration of a stable baseline condition
and the demonstration of experimental control. Across both
rubrics, primary indicators were rated as Bhigh quality^ (H),
Bacceptable quality^ (A), or Bunacceptable quality^ (U).
Secondary quality indicators for both SSRD and group com-
parison designs include the use of interobserver agreement
and blind raters, the measurement of treatment fidelity, reports
of generalization and maintenance outcomes, and the demon-
stration of social validity. For group research method designs,
a study also had to report if participants were randomly
assigned, the details of participant attrition, and the reporting
of treatment effect sizes. Across both rubrics, secondary qual-
ity indicators were rated on a dichotomous scale, where indi-
cators were either present or absent.

In the second stage, ratings of primary and secondary qual-
ity indicators were then synthesized and a research report
strength rating was assigned (i.e., Bstrong,^ Badequate,^ or
Bweak^). Similar to the primary and secondary quality indica-
tors, the method for scoring the strength ratings differed ac-
cording to the research design. For example, studies
employing group comparison design required high-quality
grades on all primary quality indicators and to show evidence
of four or more secondary quality indicators to receive a
Bstrong^ strength rating, whereas studies employing SSRDs
required high-quality grades on all primary quality indicators
and to show evidence of three or more secondary quality
indicators.

In the third stage, technology-aided interventions were ag-
gregated based on their strength rating across studies to deter-
mine if the intervention had cumulated enough empirical sup-
port to be classified as EBP (Reichow 2011). According to

14 Rev J Autism Dev Disord (2017) 4:12–25



Reichow (2011), an established EBP is an intervention that
has been shown to be effective across multiple methodologi-
cally sound studies carried out by a minimum of two indepen-
dent research teams across different geographical areas. EBP
was determined by examining the number of studies conduct-
ed in group comparison designs, and both the number of stud-
ies conducted and the number of participants for SSRD, that
received Bstrong^ and Badequate^ strength rating. The follow-
ing formula was then applied to determine EBP for each
technology-aided intervention (BGroups^ equals the total
number of group design studies with an overall Bstrong^ rat-
ing, BGroupA^ equals the total number of group design studies
with an overall Badequate^ rating, BSSEDS^ equals the total
number of single-subject studies with an Bstrong^ rating,
BSSEDA^ equals the total number of single-subject studies
with an Badequate^ rating, and Z equals the total number of
points for an intervention):

Groups*30ð Þ þ GroupA*15ð Þ þ SSEDs*4ð Þ þ SSEDA*2ð Þ ¼ Z

A total of 60 points indicated an intervention that met the
criteria for an Bestablished EBP^ and a score of 31 points
indicated an intervention that met the criteria for Bprobable
EBP.^

Reliability of Search Procedures and Inter-rater
Agreement

The first and third author of this review acted as raters. Both
authors carried out initial searches in the five databases and
screened the titles and abstracts of articles for inclusion and
exclusion. The first author conducted a search that was inde-
pendent of the third author who simultaneously searched all
databases according to the inclusion criteria. Interobserver
agreement for articles to be included was calculated for
100 % of the search procedures. Agreement was defined as
both raters identifying the same number of articles to be in-
cluded per database. Dividing the number of agreements by
the number of agreements plus disagreements and multiplying
it by 100 % calculated inter-rater scores. Initial agreement for
articles included was calculated at 76 %, the 24 % disagree-
ment related to the definitions of dependent variables, and
identification of employment related skills within the studies
initially identified by the title and abstract. When raters
disagreed on articles to be included, the authors examined
each study based on the inclusion criteria and reached agree-
ment. This process was repeated for all studies where dis-
agreement occurred until 100 % agreement was achieved.
For the data extraction, both the first author and the third
author independently extracted information from each study.
Following this, the third author then reviewed the accuracy the
data extracted and calculated the IOA. Initial inter-rater agree-
ment on data extraction was 85 %. When the data extracted

was considered inaccurate, the co-authors reached agreement
through discussion. This process was repeated until 100 %
agreement was achieved. Initial inter-rater agreement for
Reichow’s EBP for all included studies was 96 %. When
primary and quality indicators and strength ratings were con-
sidered inaccurate, the first and third authors reached agree-
ment through discussion of the indicators evaluated. This pro-
cess was repeated until 100 % agreement was achieved.

Results

A total of 18 articles met the inclusion criteria for this review.
Table 2 provides a summary of the participants, methodolog-
ical characteristics, employment skills targeted, intervention,
and the outcomes for each study.

Participants

There were a total of 159 participants included for analysis,
across the 18 studies. The mean age of the participants was
21.10 years (range 16–60 years). A total of 146 (91.82 %)
participants were diagnosed as having high-functioning au-
tism (HFA) or Asperger’s syndrome (AS). A total of six
(3.77 %) participants were diagnosed with ASD and a co-
occurring intellectual disability. Five (3.14 %) participants
were described as having a diagnosis of ASD. Two (1.26 %)
participants were reported as having two or more co-occurring
diagnoses, which included one participant presenting with
obsessive-compulsive disorder (OCD), attention deficit hy-
peractivity disorder (ADHD), and Tourette syndrome (Burke
et al. 2013) and one participant presenting with OCD and
Tourette syndrome (Burke et al. 2010).

Experimental Design

Table 1 provides a summary of the type of experimental de-
sign utilized by the studies reviewed. Thirteen studies
employed SSRD. Of these, five studies (38.46 %) employed
a multiple-baseline design across participants, four (30.76 %)

Table 1 Applications of technology used to increase vocational skills

Technology Number of studies (%) Number of
participants

Tablet, PDA 4 (22.22 %) 7

Virtual reality 3 (16.67 %) 48

iPod, iPhone 3 (16.67 %) 55

Video, DVD 3 (16.67 %) 31

Radio and headset 2 (11.11 %) 2

Laptop computer 1 (5.56 %) 10

Multiple 2 (11.11 %) 6
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employed a multiple probe design across behaviors, two
(15.38 %) used an alternating treatment design, and one
(7.70 %) employed a multiple baseline design across behav-
iors. The remaining study (7.70 %) used a multiple probe
design across participants and stimuli. Of the five studies that
employed group designs, four studies (80%) used randomized
controlled trials (RCT) and one study (20 %) used a pre-post
design without a comparison group or random allocation to an
experimental and/or control group.

Dependent Variables

The 18 studies were examined across a variety of dependent
variables. The different skills targeted to increase employment
outcomes for people with ASD were organized into the fol-
lowing two categories: specific on-the-job skills (e.g., folding,
photocopying, sweeping, etc.) and more generic skills teach-
ing (e.g., time management, organization, job interview skills,
social skills, etc.). Twelve of the studies (66.67 %) targeted
specific on-the-job skills. Specific on-the-job skills included
sorting mail (Alexander et al. 2013), entertaining customers
(Allen et al. 2010, 2012), using a washing machine (Bereznak
et al. 2012), cooking (Bereznak et al. 2012), 104-step shipping
task (Burke et al. 2013), fire safety training (Burke et al.
2010), clerical skills (Bereznak et al. 2012; Bennett et al.
2013a, b; Goh and Bambara 2013), T-shirt folding (Bennett
et al. 2013c), cleaning (Kellems and Morningstar 2012),
stocking and taking inventory (Kellems and Morningstar
2012), preparing silverware (Van Laarhoven et al. 2007),
and clocking in and out (Van Laarhoven et al. 2007).

Six studies (33.33%) targeted more generic skills teaching.
Generic skills targeted included work performance (Gentry
et al. 2014), reducing personal support needs on the job
(Gentry et al. 2014), social skills (Kandalaft et al. 2013;
Mason et al. 2012), and interview skills (Morgan et al. 2014;
Smith et al. 2014; Strickland et al. 2013).

Technologies

This review focuses on identifying the different applications
of technology used to teach employment skills to adults with
ASD. Table 1 shows the range of technological devices used
in employment skills interventions. Of the 18 studies, the most
frequently used technology was Tablets or PDA (n = 4;
22.22%). Of these, three studies used these devices with video
modeling, and one study to deliver video prompts, with and
without voice-over narration. Of the 18 studies, three studies
used Virtual Reality as the main intervention (n = 3; 16.67 %).
Three studies utilized iPods/iPhones (n = 3; 16.67 %). Of
these, two studies used an iPod/iPhone to deliver videomodel-
ing and one to deliver video prompts. The application of
video/DVD technology was employed for 16.67 % (n = 3)
of studies. All three of these studies used this technology to

model target skills. Two studies used the application of radio
and headset technology (n = 2; 11.11 %). Radio and headsets
were used to deliver covert audio coaching. One study
employed a laptop computer to deliver video modeling
(n = 1; 5.56 %) and the final two studies utilized multiple
technologies in conjunction with video modeling and audio
cueing (n = 2; 11.11 %).

Generalization and Maintenance

Of the 13 studies that employed SSRDs, four (30.76 %) in-
cluded measures of generalized outcomes. With regard to the
five group design studies, only two studies (40 %) included a
measure of generalized social outcomes. No group compari-
son studies measured the maintenance of the skills across
time; however, 10 of 13 SSRD studies (76.92 %) measured
maintenance outcomes.

Treatment Integrity

With regard to the evaluation and monitoring of procedure
fidelity, 9 of the 18 studies reviewed included continuous
measurement of treatment integrity across participants, condi-
tions, and implementers. Of these nine studies, technology-
aided interventions evaluating video modeling and video
prompting (n = 4; 44.44 %) included the majority of measures
of treatment integrity compared to audio coaching (n = 2;
22.22 %), video feedback (n = 1; 11.11 %), virtual reality
(n = 1; 11.11 %), and one study evaluating both video model-
ing and audio coaching (n = 1; 11.11 %).

Social Validity

Of the 18 studies reviewed, 8 studies (44.44 %) included a
measure of social validity. Six of the thirteen SSRD studies
(46.15 %) included a method to measure intervention satisfac-
tion. Three of the six SSRDs (50%) employed parent, teacher,
or participant completed surveys, two studies employed satis-
faction interviews (33.33 %), and one study (16.67 %) includ-
ed a standardized measure of social validity (i.e., Treatment
Evaluation Inventory-Short Form). Of the five studies that
employed group designs, two studies (40 %) included a mea-
sure of social validity. One study (20 %) interviewed partici-
pants using the Functional Assessment Tool for Cognitive
Assistive Technology and the remaining study (n = 1; 20 %)
employed a follow-up questionnaire and participant feedback.

Research Strength

The research strength of all included studies was calculated in
accordance with Reichow’s (2011) criteria. Nine studies
(50 %) received an Badequate^ rating, eight studies
(44.44 %) received a Bweak^ rating, and one study (5.56 %)
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received a Bstrong^ rating. Table 2 provides a summary of the
strength ratings for each study included in this review. The
evidence base for technology-aided interventions was calcu-
lated. This yielded a Z score of 54, indicating that technology-
aided interventions could be categorized as probable in EBP
(Reichow 2011).

The most common interventions delivered through the mo-
dality of technology included video modeling/video
prompting (n = 10), audio cueing (n = 4), virtual reality
(n = 3), and video feedback (n = 1). The evidence base for
each of the interventions identified as part of the review was
calculated using Reichow’s criteria (2011). Video modeling
and video prompting, as an intervention to teach employment
skills, yielded a Z score of 18, which cannot at this time be
considered EBP. Similar to this audio cueing (Z = 8), video
feedback (Z = 15) and virtual reality (Z = 15) yielded Z scores
below the criteria to be considered EBP.

Discussion

This systematic review aimed to examine the research on
technology-aided interventions for teaching employment
skills to adults with ASD. In addition, this review applied
Reichow’s (2011) evaluative method for determining EBP
for teaching employment skills in ASD. Overall findings
indicate that technology-aided interventions have been
successful in teaching employment skills to adults with
ASD, increasing both specific and generic employment
skills and therefore improving performance in the work
environment. In addition to this, the current study found
that researchers employed a variety of different applica-
tions of technology with tablets, iPads, and PDAs emerg-
ing as the most frequent type of technology utilized in the
literature. Tablets, iPads, and PDAs were most commonly
used to deliver video modeling, with positive outcomes
reported in all but one study (Allen et al. 2012).

The development and use of technology in autism research
is expanding at a rapid rate (Shic and Goodwin 2015). The
employment literature has demonstrated an increase in
technology-aided interventions within the last 5 years, with
17 of the 18 studies included in this review published since
2010. This review examined the research rigor and the evi-
dence base of the existing literature on technology-aided in-
terventions for increasing employment skills for adults with
ASD. Overall, findings from the current review show that
technology-aided interventions that teach employment skills
to the adult population with ASD have the accumulated evi-
dence necessary to be classified as probable in EBP, according
to Reichow (2011). In addition to this, technology-aided in-
terventions identified as part of the review used to teach em-
ployment skills such as video modeling (Alexander et al.
2013; Allen et al. 2010; Burke et al. 2013; Gentry et al.

2014; Goh and Bambara 2013; Kellems and Morningstar
2012; Masonet al. 2012; Van Laarhoven et al. 2007), video
prompting (Bereznak et al. 2012; Bennett et al. 2013a), audio
cueing (Allen et al. 2012; Burke et al. 2010; Bennett et al.
2013b, c) video feedback (Morgan et al. 2014), and virtual
reality (Kandalaft et al. 2013; Smith et al. 2014; Strickland
et al. 2013) were also analyzed to determine EBP. Findings
indicate that video modeling, video prompting, video feed-
back, audio cueing, and virtual reality could not at this time
be considered EBP in teaching employment skills to adults
with ASD. These findings highlight that further research is
warranted to broaden the evidence base.

The current review extends upon previous reviews in the
area, as it is the first to evaluate research rigor and evidence-
based practice of technology-aided interventions for teaching
employment skills to adults with ASD. The analysis of the
primary and secondary quality indicators identified nine stud-
ies of adequate methodological rigor. Strong ratings were ob-
served for a video-modeling and audio-cueing intervention
that addressed job-specific skills (Allen et al. 2012).
However, eight of the studies included in the review received
a weak rating. This finding supports Odom et al. (2015),
which found that a proportion of studies failed to meet the
methodological and content criteria necessary for the review
and were omitted. Both these reviews highlight the impor-
tance of methodological standards across the research base
as findings indicate that the technology-aided employment
skills literature contains a number of studies of inadequate
rigor. Furthermore, the current and previous research points
towards the necessity to continue with empirical work within
this area.

Technology-aided interventions have been used to teach a
range of employment behaviors to adults with ASD. The skills
targeted to increase employment outcomes for people with
ASD described in the review can be categorized according
to specific on-the-job skills (e.g., folding, photocopying,
sweeping) and more generic skills teaching (e.g., social skills,
interview skills). It is also important to differentiate individ-
uals with and without intellectual disabilities when examining
the ASD literature, as it is possible to conclude that cognitive
impairments may impact the employment skills targeted and
the selection of interventions. For adults with ASD and an
intellectual disability, majority of the existing studies have
focused on improving specific Bon-the-job^ skills and have
reported positive results. For young adults leaving school,
learning specific work-related skills is important. However,
interventions should not focus solely on specific job-related
tasks but also on the social skills that will foster a positive
work experience (Fast 2004).

Of the 159 participants included in the review, a total of
146 participants were diagnosed as having HFA or Asperger
syndrome. This is consistent with previous research on em-
ployment that shows that of the individuals with ASD
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employed, the majority of individuals present with HFA or are
described as having Asperger’s syndrome with the lowest
rates of employment among individuals who have both ASD
and an intellectual disability (Howlin et al. 2004; Hofvander
et al. 2009; Lin et al. 2012). There is a significant gap in both
practice and research within the literature concerning individ-
uals with ASD and co-occurring intellectual disabilities; there-
fore, the need for research to investigate employment out-
comes for those with lower functioning profiles is imperative.

Generalized outcomes that can be applied to everyday
workplace interactions are important aims of employment
skills interventions. Studies included in the review reported
various degrees of generalization and/or maintenance out-
comes. Four studies reported both generalization and mainte-
nance of skills taught (Alexander et al. 2013; Allen et al. 2012;
Burke et al. 2010; Bennett et al. 2013c), ten studies reported
maintenance (Alexander et al. 2013; Allen et al. 2010, 2012;
Bereznak et al. 2012; Burke et al. 2010; Bennett et al. 2013b,
c; Goh and Bambara 2013; Kellems and Morningstar 2012;
Mason et al. 2012), and six studies reported generalization
(Alexander et al. 2013; Allen et al. 2012; Burke et al. 2010;
Bennett et al. 2013c; Kandalaft et al. 2013; Morgan et al.
2014). These findings highlight that generalized outcomes
were largely underreported in the current employment litera-
ture. Further research is, therefore, required to explore the
generalized outcomes of employment skills interventions
and methods under which generalization outcomes can be
achieved.

The review has limitations for consideration. One limita-
tion lies in the omission of hand searches of the literature. The
authors acknowledge the importance and relevance of includ-
ing hand searches for identifying articles not yet available in
the electronic databases. Applying this additional search strat-
egy may have identified additional articles that were not yet
available on databases; however, the authors felt that the da-
tabases utilized provided access to all and current relevant
studies. This strategy is recommended for future reviews of
the area. Further considerations to be taken should address the
issue of keywords used to identify studies for inclusion.While
every effort has been made to ensure the keywords selected in
the current review encompass the research objectives and re-
flect the empirical base, future researchers should continue to
pay careful attention to keyword selection to prevent the omis-
sion of studies.

Overall, the current review has indicated that technology-
aided interventions can be classified as probable in evidence-
based practice for teaching employment skills to adults with
ASD. Together with the high unemployment rates and the
high economic costs associated with the disorder, there is a
pressing need for further exploration of evidence-based inter-
ventions that teach the necessary skills for workplace inclu-
sion and productivity. There are many positive outcomes as-
sociated with employment for individuals with ASD, such asT
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increased cognitive functioning (García-Villamisar and
Hughes 2007), improved social interaction opportunities, de-
velopment of peer relationships, a general improvement in
quality of life (García-Villamisar and Sala 2002; Hiller et al.
2011), and reduced anxiety and depression (Hiller et al. 2011).
Technology has been shown to increase specific on-the-job
skills (Alexander et al. 2013; Allen et al. 2010, 2012;
Bereznak et al. 2012; Burke et al. 2010, 2013; Bennett et al.
2013a, b, c; Goh and Bambara 2013; Kellems and
Morningstar 2012; Van Laarhoven et al. 2007) and generic
employment-related skills (Gentry et al. 2014; Kandalaft
et al. 2013; Mason et al. 2012; Morgan et al. 2014; Smith
et al. 2014; Strickland et al. 2013) to adults with ASD.
Furthermore, technology has become incorporated into daily
life and devices can be discrete, offering interventions, which
have social acceptability. However, this review highlights the
additional need for high-quality research evidence to support
the use of technology on increasing employment outcomes for
adults with ASD.
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