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Evaluating the effectiveness of an autism-specific workplace tool for
employers: A randomised controlled trial
Abstract
A randomised controlled trial evaluated the effectiveness of the Integrated Employment Success
Tool (IESTTM) in improving employers’ self-efficacy in modifying the workplace for individuals
on the autism spectrum. Employers (N=84) were randomised to the IESTTM or support as usual
groups. Measurements of self-efficacy, knowledge and attitudes towards disability in the
workplace were obtained at baseline and post-test. Results revealed a significant improvement in
self-efficacy within the IESTTM group between baseline and post-test (p=0.016). At post-test,
there were no significant differences between groups in relation to self-efficacy in implementing
autism-specific workplace modifications and employer attitudes towards disability in the
workplace. Given the lack of significant outcomes, further research is needed to determine the
effectiveness of the IESTTM for employers.
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Introduction
Employment is a highly desirable social achievement for most individuals, including
those on the autism spectrum (Hendricks 2010). Work facilitates economic independence,
engendering a sense of purpose and accomplishment, providing opportunities for socialisation
and a mechanism through which to contribute to society (Roux et al. 2013; Krieger et al. 2012;
Chen et al. 2015). The importance of work in facilitating well-being for people with disabilities
is recognised by the United Nations, who have enshrined the rights of people with disabilities to
employment in the Convention on the Rights of Persons with Disabilities (CRPD). The CRPD
mandates the right of people with disabilities to employment on a free and equal basis to others,
to work in just and equally favourable conditions and to be protected against unemployment
(United Nations 2006). In Australia, the Disability Discrimination Act 1992 (Australian Human
Rights Commission 1992) advocates for the inclusion of individuals with disabilities in the
workplace, requiring employers to remove administrative, environmental and procedural barriers
to employment. Despite these legislative requirements, according to the Organisation for
Economic Co-operation and Development (OECD), Australia has one of the lowest rates of
employment of people with disabilities, with adults on the autism spectrum underrepresented in
employment, even in comparison to other disability groups (Organisation for Economic Cooperation and Development (OECD) 2010; Australian Bureau of Statistics 2010). In Australia
the unemployment rate for individuals on the autism spectrum of working age (15-64 years) is
32%, in comparison to 10% of all individuals with disabilities, and 6% for individuals without
disabilities (Australian Bureau of Statistics 2015). While legislation is vital in mandating against
discrimination and exclusion, it does not guarantee enactment by organisations and employers.
Maximising the inclusive practices of workplaces in supporting individuals on the autism

3

spectrum requires a comprehensive understanding of the needs and challenges experienced by
employers (Gilbride et al. 2003).
Employers are considered an environmental factor in the employment process, and play a
central role in hindering or facilitating work participation for individuals on the autism spectrum
(Unger 2002). Employer attitudes towards disability inclusion in the workplace are likely to
underpin their hiring decisions. Attitudes are multidimensional and conceptualised as
behavioural, cognitive and affective components that have been shaped by a variety of influences
(Augoustinos and Walker 1995; Berry and Meyer 1995). Negative employer attitudes towards
employees on the autism spectrum result from the perceived concerns relating to their workrelated skills, reduced profits from poorer productivity, and incurring additional costs associated
with workplace accommodations, supervision and training (Hartnett et al. 2011; Cimera and
Cowan 2009; Hernandez and McDonald 2010). Many of these negative attitudes are underpinned
by misperceptions and a lack of knowledge regarding autism (Unger and Kregel 2003;
Livermore and Goodman 2009). In contrast, positive employer attitudes are influenced by
previous experience with employees with a disability (Gilbride et al. 2000; Morgan and
Alexander 2005) and an awareness of the potential benefits of retaining qualified, dedicated and
meticulous employees on the autism spectrum (Ju et al. 2013; Scott et al. 2017). Employer
attitudes are also influenced by organisational factors such as, the size of an organisation and
type of industry. Larger organisations and public and social service industries are more likely to
hire individuals with disabilities compared to smaller organisations or other industries due to
increased resources, less concern in relation to potential costs, and greater awareness and
compliance with corporate social responsibility (Australian Centre for Corporate Social
Responsibility 2014; Morgan and Alexander 2005; Houtenville and Kalargyrou 2015). The
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presence of external supports from disability employment support providers is also associated
with positive employer attitudes (Hernandez et al. 2000). Disability employment service
providers assist employers with recruitment, job placement, workplace modifications, education
and training and ongoing support for employees on the autism spectrum (Smith et al. 2004;
Gilbride et al. 2000). Clearly, there is a need to further understand the role of attitudes towards
disability in influencing the employment of people with disabilities, including autism.
Employers’ capacity, such as their knowledge and confidence in their ability to manage
and support employees on the autism spectrum is another factor likely to influence employment
outcomes (Rashid et al. 2017). While employer confidence is considered a critical factor in
identifying and implementing appropriate and effective workplace modifications (Unger and
Kregel 2003), it is often hindered by a limited knowledge of autism (Gates et al. 1996).
Consequently, many employers feel uncertain and unprepared in identifying potential workplace
difficulties and approaching their employees on the autism spectrum in relation to their specific
support needs (Hagner and Cooney 2003). Given the critical role that employers play in job
attainment and retention for individuals on the autism spectrum (Mawhood and Howlin 1999),
strategies to enhance employer capacity, particularly their confidence, are essential. One such
approach may include targeting employers’ self-efficacy through education. Self-efficacy refers
to an individual’s confidence and belief in their ability to perform a task or manage a situation
(Bandura 1997). According to Bandura, self-efficacy is a principle determinant of human
behaviour (Bandura 1982, 1997), influencing self-knowledge and beliefs of self-determination
(Bandura 1977, 2014), with the achievement of success and avoidance of failure contributing to
perceptions of control (Bandura 1995). Perceived self-efficacy is considered to be a powerful
motivator, mediating the relationship between knowledge and action (Bandura 1997).
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Interventions that successfully have targeted self-efficacy, have been proven effective in
promoting behaviour change (Sheeran et al. 2016).
Higher levels of perceived self-efficacy are associated with higher performance
attainments (Bandura 2014). It is argued that employers with higher self-efficacy are more likely
to engage in management practices that promote success (Blackman and Chiveralls 2011). Such
practices require an understanding of the potentially mutually beneficial relationship between
employers and employees on the autism spectrum (Jacob et al. 2015). In developing this
relationship, effective employer management practices include a willingness to provide
workplace accommodations, flexibility in modifying work tasks, providing regular supervision
and fostering an organisational climate and culture of inclusivity and diversity (Erickson et al.
2014; Hendricks 2010; Scott et al. 2015). Such management practices are contingent on
employers understanding the unique needs of their employee/s on the autism spectrum, those
supports and interventions most appropriate in meeting their specific needs and when these
should be applied and withdrawn (Hagner and Cooney 2005). Effective employers have
confidence in recognising potentially challenging situations that may interfere with job
performance such as, a planned fire drill or office party celebrations, intervening prior to the
events and accommodating their employee’s needs accordingly (Gates 1993).
If employers are to fulfill their responsibilities of creating inclusive work environments
by enhancing employment opportunities and effectively providing support for individuals on the
autism spectrum, then employer education is critical in developing the pre-requisite attitudes and
self-efficacy beliefs (Kaye et al. 2011; Unger and Kregel 2003; Sheeran et al. 2016). Employers
are currently an under supported and overlooked resource in the work environment (Erickson et
al. 2014), with a paucity of studies exploring employers’ capacity to support individuals on the
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autism spectrum (Unger 2007; Hagner and Cooney 2003; Rashid et al. 2017; Wehman et al.
2016). In response to the need to address limitations in current approaches to disability
employment support for autism and enhance employers’ skills in hiring and supporting
individuals on the autism spectrum, the Integrated Employment Success Tool (IEST TM) was
developed. The IESTTM is a practical, autism -specific workplace manual developed for
employers to assist them in hiring, supporting and retaining employees on the autism spectrum.
The purpose of the IESTTM is to increase employers’ awareness and understanding of autism,
including highlighting the strengths of employees on the autism spectrum, to assist employers in
identifying potential environmental workplace challenges and to provide strategies,
recommendations and modifications required to assist and resolve the environmental workplace
challenges encountered by employees on the autism spectrum.

Aims
The primary aim of this study was to evaluate the effectiveness of an autism-specific
workplace tool, the IESTTM, in improving employers’ self-efficacy and knowledge in modifying
the work environment to meet the specific needs of their employees on the autism spectrum. The
primary research hypothesis was that employers using the IESTTM would demonstrate increased
self-efficacy in modifying the work environment for employees on the autism spectrum. A
secondary hypothesis was that employers using the IESTTM would demonstrate more favourable
attitudes towards disability in the workplace. Lastly, the study explored whether the post-test
scores relating to self-efficacy, knowledge and attitudes towards disability were associated with
demographic characteristics, autism experience, size of the organisation and the provision of
external disability support in the workplace.
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Methods
Design
In accordance with the CONSORT 2010 Statement (Schulz et al. 2010) (Appendix A), a
two-armed randomised controlled trial (RCT) was employed to evaluate the effectiveness of the
IESTTM intervention, in comparison to usual workplace supports for employers of adults on the
autism spectrum.

Participants
Employers were eligible to participate if they were living in Australia; had adequate
English to read and comprehend the IESTTM manual; and currently employed at least one adult
on the autism spectrum who self-identified as having Asperger’s syndrome (AS), high
functioning autism (HFA) or autism, reportedly meeting the DSM-IV criteria for autism
spectrum disorder (ASD) (American Psychiatric Association 2000). Employees on the autism
spectrum were required to be over the age of 18 and working in open or supported paid
employment in full-time, part-time or casual positions. While it is acknowledged that AS/HFA
are now considered under the broader diagnosis of ASD, as outlined by the DSM-5 (American
Psychiatric Association 2013), employees on the autism spectrum in this study were adults
diagnosed under the DSM-IV criteria.

Recruitment
Between November 2015 and March 2017, employers were recruited through autism and
not-for-profit organsiations, disability employment service (DES) providers, online
advertisements using social media and community organisation websites, autism community
forums and national conferences. In Australia, DES providers are government funded and assist
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individuals on the autism spectrum with job searches and application, job placement, workplace
accommodations and ongoing support. They also provide support to employers in relation to
financial subsidies and disability awareness training. Initially, recruitment largely occurred
through autism organisations and DES providers contacting employers registered in their
databases as employing individuals on the autism spectrum. Eligible employers were invited to
participate via their DES provider employment coordinator. The names of those agreeing to
participate were provided to the first author, who contacted participants to discuss the study
further. However, many DES providers were reluctant to share their employers’ details, due to
the sensitive nature of their relationship and concern for overloading the requirements of their
client, resulting in a poor response rate. In response to the low response rate, secondary
recruitment targeted employers via online advertisements, community forums and conferences,
requesting employers to contact the first author directly to register their interest. This recruitment
process relied on employees disclosing to their employers that they had AS/HFA.

Randomisation
Upon registration, using a simple randomisation technique of a computer-generated coin
toss, participants were randomly allocated into the IESTTM intervention group or control group.
Participants were blinded to their group allocation and the trial hypotheses but were informed of
the broader purpose of the trial to improve employment outcomes for individuals on the autism
spectrum. While this study used individual randomisation to minimize the potential of
contamination between groups, if new participants that registered in the trial were from the same
organisation or business as a previously registered participant, but worked in a different state, or
branch location, they were automatically allocated to the same study group. Randomising at both
the individual and organisational level assisted in mitigating the risk of cross-contamination

9

between study groups, ensuring that the control group did not inadvertently receive the
intervention, nor were they exposed to it (Portney and Watkins 2009).

Intervention group
Development of the IESTTM
The IESTTM is a practical, autism -specific workplace manual that assists employers in
hiring, supporting and retaining employees on the autism spectrum. The development of the
IESTTM was in response to findings of a multifaceted needs assessment highlighting the
importance of the environment in supporting employment outcomes for individuals on the autism
spectrum. Overall, the needs assessment pointed to the potential utility of an intervention
targeting employers that supported them in modifying the work environment and that could be
applied across the employment continuum, from preparing for work to securing and maintaining
a job. Subsequently, the needs assessment informed the five objectives of the IESTTM including:
1) creating an awareness of autism; 2) assisting employers to identify potential environmental
workplace difficulties; 3) recommending the modifications or strategies to be implemented to
resolves workplace difficulties; 4) facilitating a mutually beneficial relationship between
employers and employees on the autism spectrum; and, 5) improving employment outcomes in
relation to productivity and job retention. In addition, based on the needs assessment the
development of the IESTTM was underpinned by a conceptual framework drawing upon three
perspectives including: self-efficacy theory (Bandura 1977), the International Classification of
Functioning, Health and Disability (ICF) framework (World Health Organization 2001), and a
strengths-based approach (Russo 1999). Self-efficacy is a central tenet in Bandura’s socialcognitive theory and was selected as it is considered an important determinant in human
behaviour (Bandura 1997, 1982). Interventions targeting a change in self-efficacy have
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demonstrated a medium-size effect on behaviour change, promoting the development of
interventions targeting efficacy beliefs (Sheeran et al. 2016). While social-cognitive theory
facilitates an understanding of employers’ behaviours based on their autism-related confidence,
the ICF framework has a particular utility in understanding the impact of environmental factors
on the participation of individuals on the autism spectrum in the workplace, recognising the
potential barriers and facilitators within the physical, social or attitudinal environment
(Schneidert et al. 2003). Recent ICF Core Sets for ASD have identified a number of relevant
environment factors (Bölte et al. 2017). Lastly, a strengths-based approach identifies and fosters
the skills and abilities of individuals on the autism spectrum, rather than counteracting their
weaknesses (Russo 1999; Lorenz and Heinitz 2014). Fundamentally, the IESTTM intervention
aims to encourage employers to recognise the strengths and difficulties of employees on the
autism spectrum, and implement effective workplace modifications to support them accordingly.
Content of the IESTTM
The IESTTM is a practical manual consisting of eight modules each containing autismspecific information, checklists and goal setting activities, workplace modification strategies and
additional work-related resources (Table 1). The first three modules provide employers with
instructions regarding the implementation of the IEST in their workplace and information about
autism and navigating the employment process. The latter five modules specifically address each
phase of the employment process including: Phase 1: Advertising the job; Phase 2: The
interview; Phase 3: Job commencement and placement; Phase 4: Workplace modifications; and,
Phase 5: Ongoing support. Each phase contains three checklists prompting employers to
consider: i) the different factors impacting each phase of the employment process; ii) the
potential workplace difficulties that may arise; and, iii) a summary checklist ensuring the
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appropriate modifications have been implemented and accounted for. In addition, three online
video tutorials are provided as a means of guiding participants through the manual. The tutorials
inform employers about the purpose of the IESTTM, how to navigate the manual, and choose
their stage in the employment process. The tutorials were designed to be succinct and
informative and are no longer than four minutes.
<Insert Table 1 about here>
Implementation of the IESTTM
The IESTTM intervention was implemented in employers’ work environment over a 12week period. Participants chose to receive a paper-based or interactive PDF version of the
intervention manual. A prescribed ‘dosage’ of the IESTTM for employers was not feasible given
the unique and varying needs of employees on the autism spectrum and the organisational
differences likely to exist between work environments. Instead, employers were instructed to use
those aspects of the IESTTM most relevant to the needs of their employee on the autism spectrum
and their work environment. In modifying the work environment to meet the needs of employees
on the autism spectrum, employers were instructed to identify which stage in the employment
process they were presently at, then subsequently evaluate the work environment; implement
appropriate modification strategies; and re-evaluate the modified work environment. Throughout
the 12-week trial period, participants were encouraged to contact the research team with regard
to any support needs, questions and/or concerns relating to the use and implementation of the
IESTTM intervention. The research team responded to participant support needs via emails, phone
calls or onsite visits accordingly.
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Control group
Control group participants continued with their ‘usual care of employment support’
externally provided by community DES providers, without receiving any other additional
interventions. ‘Usual care of employment support’ may have included on-the-job training,
assistance accessing financial subsidies and the provisions of non-autism specific workplace
accommodations. External support from DES providers was delivered approximately every four
to six weeks, varying according to the employer’s support needs. Control participants who were
not associated with a DES provider did not receive any employment support, nor did the current
study provide any support, strategies and recommendations or information.

Procedure
Data were collected online via the Qualtrics platform (Qualtrics 2005). Following
randomisation, participants were sent an electronic questionnaire via email. These measures were
administered at baseline and post-test, 12-weeks later. On completion of baseline measures,
participants allocated to the intervention group were sent a copy of the IEST TM in their preferred
format (either paper-based or interactive PDF version) to begin using in their workplace. The 12week timeline began from intervention implementation. The control group’s timeline began on
completion of baseline measures and continued with their workplace support as usual. At posttest, participants were given 2-3 weeks to complete the repeat questionnaires, receiving phone
call and email reminders as required.

13

Outcome measures
In line with the theoretical underpinning of the IESTTM, the primary outcomes of this
study were self-efficacy and knowledge, with a secondary outcome exploring employer attitudes
towards disability in the workplace.
Demographic characteristics
A structured questionnaire covering demographic characteristics, vocational history,
organisational characteristics and experience supporting employees on the autism spectrum was
completed by all participants.
Primary outcome measure-Employer Self-Efficacy Scale
Selecting an appropriate outcome measure is critical in evaluating interventions and may
influence the value and usefulness of the results (Coster 2013). When no available measure with
established reliability and validity exists to address the operationalised constructs of an
intervention, the use of a purposefully developed measure is required (McBride 2016;
Bartholomew et al. 2011). A comprehensive review of the literature revealed that there were no
appropriate measures available to examine employer self-efficacy in relation to supporting
employees on the autism spectrum according to the specific constructs of identification,
provision and implementation of workplace modifications. This necessitated the development of
the Employer Self-Efficacy Scale (ESES). The ESES consists of 20 items, comprising five
dimensions representing the employment process including, recruitment, job interview, job
placement and commencement, workplace modifications and ongoing support. Each item is
scored using a 10-point Likert scale ranging from ‘not at all confident’ to ‘completely confident’.
A Cronbach alpha coefficient of 0.97 indicated excellent internal consistency of the scale.

14

Construct validity of the scale was established through expert review within the research team
and externally through a community reference group comprising of adults on the autism
spectrum, parents of individuals on the autism spectrum, teachers in transition planning,
employment co-ordinators, clinicians and researchers. Following expert opinion, the ESES was
piloted with a small group of participants (N=12) including adults on the autism spectrum (n=2),
employers (n=4), DES provider employment co-ordinators (n=2) and expert researchers in
autism (n=4), providing formative and process feedback on its feasibility and recommendations
for change. The tool supports the calculation of an overall score and a score for each of the five
dimensions, with a higher total score indicative of higher self-efficacy (Appendix B).
Secondary outcome-The Scale of Attitudes Toward Workers with Disabilities
In measuring employer attitudes towards employees on the autism spectrum, the absence
of a ‘gold-standard’ outcome measure necessitated the use of a tool designed to measure attitudes
towards disability in general within the broader population (McConachie et al. 2015). The Scale
of Attitudes Toward Workers with Disabilities (SATWD) is a standardised tool used to quantify
and measure employer attitudes towards employees with a disability in the workplace, consisting
of 25 items rated on a 7-point (-3 to +3) Likert-type scale (Kregel and Tomiyasu 1992, 1994).
Participants are required to rate their level of agreement with each item based on their feelings
towards and experiences with employees with disabilities. The scale was designed to minimize
the influence of individual responses, with items placed at relatively equal intervals. Ratings for
each item are computed to provide a total universal score. The absolute value of each rating was
used as the measure of intensity for each item, as several of the items were negatively worded,
indicating that an item could have a negative mean rating, yet suggest a positive attitude towards
disability in the workplace (Kregel and Tomiyasu 1994). Higher total scores indicate a more
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positive attitude towards disability in the workplace. Weighted Cohen’s Kappa scores ranging
between 0.70 to 0.87 demonstrated high inter-rater reliability for the SATWD (Kregel and
Tomiyasu 1992).
IESTTM feedback
A brief, structured questionnaire regarding fidelity and dose were obtained at post-test
from participants in the IESTTM group only.

Sample size
A power calculation estimated that in order to identify a moderate to large effect size (d=
0.5 - 0.8), with 80% power and α=0.05, a total sample size of 80 (n=40 in each group) would be
required. Given the fact that the IESTTM has not been tested as an intervention, this sample size
also allowed for the expected 20% attrition rate that may occur throughout the study trial.

Statistical analysis
Data were managed and analysed using SPSS version 24 software (IMB Corporation
2016). Intention-to-treat analysis was conducted using the last observation carried forward
(LOCF) method to account for missing data, and per-protocol analysis accounted for the
comparison of groups for participants who completed the trial. Continuous data were checked for
normality using the Kolmogorov-Smirnov test. Descriptive statistics such as, frequency and chisquare analyses were used to describe the demographic profile of employers. Paired and
independent sample t-tests, in addition to Wilcoxon Signed-Rank and Mann-Whitney U tests
were used to compare within and between-group differences in self-efficacy and employer
attitudes towards supporting employees on the autism spectrum at baseline and post-test,
respectively. In addition, a two-way between group analysis of variance analyses were conducted
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to examine the main and interaction effects of sex and group allocation on employers’ selfefficacy scores at baseline (baseline total ESES for group equivalence) and change due to the
intervention (change in total ESES score). Following convention, a p-value < 0.05 was taken to
indicate a statistically significant association in all tests.

Ethics
Registered participants were sent electronic information sheets outlining the purpose of
the study and informed consent was obtained from all individual participants included in the
study. Data collected from the study were de-identified and securely stored to maintain
confidentiality and privacy of participants. Ethical approval was obtained from the university’s
Human Research Ethics Committee. The trial was also registered with the Australia and New
Zealand Clinical Trial Registry. All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institutional committee and with
the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

Results
Participant characteristics
Of the 121 employers assessed for eligibility, 84 met the inclusion criteria. Participants
were randomised to the intervention (n=43) or control (n=41) group prior to completing baseline
measures. During the trial, two participants formally withdrew due to a change in employment,
three participants from the intervention group withdrew, citing time constraints as their reason
and nine participants were lost to follow-up. All participants were however, included in the
intent-to-treat analysis. Flow of participants through the trial is shown in Figure 1.
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<Insert Figure 1 about here>
Baseline comparison revealed that there were significant differences between the study
groups in regards to sex, as shown in Table 2. Despite random allocation, more than two thirds of
the intervention group consisted of men responding to the questionnaire, with the reverse being
true for the control group. No other group differences in demographic characteristics were found.
The industry distribution of participants was broad, with manufacturing (15.5%), health care and
social assistance (13.1%) and financial and insurance services (7.1%) being most prevalent, and
representative of the size and industry type of Australia generally (Department of Industry
Innovation and Science 2016).
<Insert Table 2 about here>

Intention-to-treat analysis
For the ESES, there was a significant improvement within the intervention group
between baseline and post-test (p=0.016), indicating the participants in this group experienced an
increase in their confidence in supporting and implementing workplace modifications for
employees on the autism spectrum (Table 3). The ESES scores for the control group did increase
during the trial period, but this was not significant (p=0.41). While there was a noticeable
difference in ESES scores at baseline between the intervention group (M=127.91) and control
group (M=139.71), between-group analysis revealed no significant differences in confidence at
baseline (p=0.18) and post-test (p=0.42), respectively. For the SATWD, there were no significant
attitudinal improvements for within and between-group scores for participants. Both groups’
total SATWD scores (intervention group means: 103.51 vs 104.67; control group means: 104.59
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vs 104.41) consistently indicated generally positive attitudes towards employees on the autism
spectrum across baseline and post-test.
<Insert Table 3 about here>

Per-protocol analysis
Per-protocol analysis was conducted for the remaining intervention (n=29) and control
(n=39) group participants, who completed the 12-week trial, including both baseline and posttest measures. In general, the per-protocol analysis produced similar results to those of the
intention-to-treat approach. For the ESES, there was a significant improvement in participants’
confidence within the intervention group between baseline (M=127.24, SD=43.09) and post-test
(M=141.31, SD=30.70; p=0.015), but no significant improvements within the control group
between baseline (M=142.77, SD=33.82) and post-test (M=146.51, SD=27.10; p=0.41).
Similarly, between-group analysis for ESES scores (intervention group means: 127.24 vs 141.31;
control group means: 142.77 vs 146.51) indicated no significant differences in confidence both at
baseline (p=0.1) and post-test (p=0.46). Per-protocol analysis of the SATWD required the use of
non-parametric statistics. For the SATWD, a Wilcoxon Signed-Rank test indicated no significant
attitudinal improvements within groups (intervention group: Z=-0.83, p=0.41; control group: Z=0.40, p=0.69). Similarly, a Mann-Whitney U test indicated no significant attitudinal
improvements between group scores at post-test (intervention group Mdn=108, control group
Mdn=104, U=541, p=0.77). The per-protocol analysis also demonstrated generally positive
attitudes to employees on the autism spectrum in the workplace for both groups (intervention
group medians: 106 vs 108; control group medians: 106 vs 104) at baseline and post-test,
respectively.
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Subgroup per-protocol analysis for IESTTM users
IESTTM feedback results from intervention group (n=29) at post-test indicated 38% of the
intervention group had not used the IESTTM at all during the 12-week trial period. Of the 62%
who indicated that they used the intervention, only 24% had used it on a regular basis in their
workplace. To explore whether the intervention dosage affected self-efficacy and attitudinal
outcomes, further analyses were conducted comparing two subgroups to the control group.
Subgroup 1 (n=18) consisted of participants who used the IESTTM at any frequency, including
once, monthly, fortnightly and weekly use; and subgroup 2 (n=7) consisted of participants who
used the IESTTM on a regular weekly to fortnightly basis, only.
Subgroup 1 analysis
Results for the ESES were found to be similar to those of both the intention-to-treat
analyses and per-protocol analyses, with no significant differences between-groups at baseline
(p=0.22) and post-test (p=0.83). The only significant improvement occurred within the
intervention group’s confidence between baseline (M= 130.44, SD=37.54) and post-test (M=
148.11, SD=21.79; p=0.038), indicating that the intervention group’s confidence (M=148.11)
was higher than that of the control group’s (M=146.51) at post-test. The improvement in the
intervention group’s confidence a medium effect size (d=0.58), while improvement in control
group was a small effect size (d=0.12). This finding appeared to be related to participants’ use of
the IESTTM in their workplace regardless of dosage. For the SATWD, there were no significant
attitudinal improvements within groups (intervention group: Z=-1.72, p=0.09; control group: Z=0.40, p=0.69) and between-groups (intervention group: Mdn=107; control group: Mdn=104,
U=338.50, p=0.83 at post-test.
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Subgroup 2 analysis
Results for the ESES and SATWD were found to be similar to that of the subgroup 1
analysis and revealed no significant differences between groups at baseline and post-test,
respectively. Interestingly, within-group analysis for the intervention group at baseline and posttest indicated significant improvements in both participants’ confidence in supporting employees
on the autism spectrum (Z=-2.37, p=0.0018), and their attitudes towards disability in the
workplace (Z=-2.38, p=0.018). These findings suggest that when participants used the IESTTM on
a regular weekly to fortnightly basis, the tool was effective in improving employers’ self-efficacy
and knowledge and promoting favourable attitudinal change towards employees on the autism
spectrum. Given the small sample size, these results need to be interpreted with caution.

Analysis to determine whether total ESES scores vary by sex and group allocation
Following the analysis of baseline participant demographics and employment-related
variables, significant differences between groups were found for sex (Table 1). Two-way
ANOVA models were conducted to explore whether total ESES scores varied by sex and group
allocation. The effect of group allocation and the interaction between sex and group allocation on
total ESES scores at baseline (p=0.77) and over time (change in total ESES scores, p=0.74) was
not significant. These findings suggest that while there were significantly more men in the
intervention group in comparison to the control group at baseline, sex did not significantly
impact on the change in total ESES scores over time. These findings assisted in understanding
the potential impact of selection bias and reduced any threat to internal validity resulting from
initial differences between the study groups with regard to biological sex.
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Discussion
The purpose of this RCT was to evaluate the effectiveness of the IESTTM in improving
employers’ self-efficacy, knowledge and attitudes towards modifying the work environment to
meet the specific needs of their employees on the autism spectrum. Overall, when compared to
employment supports as usual, the IESTTM did not significantly improve employers’ selfefficacy and attitudes towards autism in the workplace. While the implementation of the
intervention under real life conditions in natural workplace settings may have enhanced the
ecological validity of this study, it is possible that a number of factors have influenced the
findings of the present study (Marchand et al. 2011).
The greatest degree of change reported by the intervention group was in employers’ selfefficacy with regard to supporting individuals on the autism spectrum in the workplace, as
measured by the ESES tool. Given that the intervention was underpinned by Bandura’s socialcognitive theory, these findings are consistent with the concept that implementing an
intervention that increases knowledge, increases self-efficacy (Bandura 1993). The intervention
group’s significantly improved self-efficacy scores, over the 12-week trial period reflects their
perceived increase in ability to manage obstacles and challenges more efficiently, and remain in
control of the situation (Bandura 1986, 1977). Improved self-efficacy is an essential component
in developing effective and flexible management practices of employers, particularly regarding
the unique and varying difficulties experienced by individuals on the autism spectrum in the
work environment (Hagner and Cooney 2005). Employment success is not always dependent on
an employee’s ability to modify their behaviour, but is likely equally contingent on employers’
knowledge of the autism, and confidence and capacity in identifying and providing appropriate
and effective workplace supports (Hagner and Cooney 2005; Hillier et al. 2007; Unger and
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Kregel 2003). In contrast, when exploring between group differences for self-efficacy, the
control group’s baseline ESES scores were noticeably, but not significantly, higher than the
intervention group’s. Interestingly, at post-test, ESES scores for the intervention group were
similar to that of the control group’s. While it possible that the intervention group simply
regressed to the mean rather than indicating true improvement, the change in ESES scores for
employers using the IESTTM were characterised by a medium effect size (d=0.58) compared to
the control group’s small effect size (d=0.12). This finding suggests that the significant
improvement demonstrated within the intervention group was likely attributable to the use of the
IESTTM in their workplace, indicating its usefulness in improving employers’ self-efficacy.
The findings that the IESTTM did not significantly improve employers’ self-efficacy and
attitudes compared to the control group may be explained by the issue of compliance in the
study. More than two thirds of the intervention group only used the IESTTM once, monthly or not
at all, with the remaining participants using it on a regular to fortnightly basis. While the IEST TM
did not have a prescribed dosage due to the unique and varying support needs of employees on
the autism spectrum and the differences likely to exist between work environments, the issue of
compliance may be attributed to several factors. The IESTTM was provided to employers either
as a paper-based or interactive PDF version. The format may have been considered impractical
and time-consuming given the delivery of the IESTTM in the form of a comprehensive manual,
particularly for time-poor employers driven by productivity, deadlines and profit (Domzal et al.
2008). Employers benefit from resources that are informative and practical, but can also be
readily accessed and implemented (Unger and Kregel 2003). Many organisations access the
internet on a daily basis to complete work tasks. The delivery of the IESTTM as a web-based
application, available on a variety of electronic devices may have increased its usability
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(Wantland et al. 2004). Further, the IESTTM is a comprehensive manual addressing autism in the
workplace, designed to guide employers through a step-wise process of implementing specific
workplace strategies. It is possible that for many employers reading the manual thoroughly, once,
was sufficient in meeting their needs and concerns, rather than using it on a regular basis. Lastly,
the phrasing of the question in relation to employers’ use of the IESTTM was, ‘How often have
you used the IESTTM tool?’, with responses categories including ‘Not at all’, ‘Daily’, ‘Weekly’,
‘Fortnightly’, ‘Monthly’, and an open response of ‘Other-specify’, which was open to
interpretation. The question did not define the use of the IESTTM to include activities such as,
reading the manual, sharing it as resource with co-workers or using it to support staff training on
disability awareness. In addition, measuring for the use of the IESTTM was only assessed at posttest in the trial. A more accurate representation of the use of the IESTTM may have been achieved
with weekly or fortnightly phone calls requesting this information over the 12-week trial period.
Collectively, these issues may have impacted in varying degrees on both the acceptability of the
IESTTM and measuring the fidelity of the intervention group.
With the exception of a small group of participants within the intervention group, who
used the IESTTM regularly, either weekly or fortnightly, no significant attitudinal improvements
were found. Despite these results, participants generally held positive attitudes towards
employees on the autism spectrum. Favourable attitudes towards disability in the workplace are
associated with previous experiences, larger organisations and external support (Ju et al. 2013).
Previous experiences influence employers’ likelihood and willingness to hire individuals with
disabilities in the future (Gilbride et al. 2000; Morgan and Alexander 2005), a finding supported
in the present study, with almost 50% of all participants having previously worked with
individuals with a disability, and 42% employing more than one employee on the autism
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spectrum. Large organisations (250+ employees), of which more than a third of participants in
this study were associated with, are more likely to hire individuals on the autism spectrum
compared to medium or small organisations (Houtenville and Kalargyrou 2012). This may be
attributed to the fact that large organisations have more resources, less concern with the
perceived associated costs of supervision and workplace modifications, and a greater awareness
and compliance with corporate social responsibility (Kregel and Tomiyasu 1994; Morgan and
Alexander 2005; Australian Centre for Corporate Social Responsibility 2014). Another factor
influencing positive attitudes may be external support from DES providers. In the Australian
context, DES providers fulfill a necessary role in assisting employers with recruitment, job
placement, accommodations and ongoing support (Gilbride et al. 2000), with 50% of participants
in the present study receiving such support. It has been recognised that the collaborative
approach between employers and DES providers is important in promoting effective and positive
employment outcomes for employees with a disability (Greenwood and Johnson 1987; Luecking
2008; Smith et al. 2004). The IESTTM did not improve employer attitudes, but given that attitudes
predict behaviour (Glasman and Albarracın 2006), the consistently favourable employer attitudes
reported by participants in this study over the 12-week trial period suggests that employees on
the autism spectrum were likely to receive the support they needed.

Limitations
Sampling bias
Limitations potentially associated with sampling bias included the relatively small sample
size and characteristics of participants. The process of identifying and recruiting employers with
no previous autism-related experience and those without the support of DES providers was
particularly difficult, due to the issues of disclosure and confidentiality in the workplace. It is
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likely an autism-specific workplace tool would have been most beneficial to this group of
employers. Given the complex nature of this research, particularly in relation to disability
disclosure in the workplace and the current fluctuating Australian job market, recruitment
necessitated a reliance on DES providers sharing employer contact details with the research
team, many of which were already employing individuals on the autism spectrum and were not
likely to demonstrate the most significant change in response to the IESTTM. In addition, the
small sample size may not have been representative of the broader population of Australian
employers hiring and supporting individuals on the autism spectrum. Those recruited may have
been employers with the most positive experiences of employees on the autism spectrum or had
personal connections with an individual on the autism spectrum, making them more likely to
have participated in this study. Participant characteristics may also impact the generalisability of
the results, with 50% of participants in this study supported by DES providers and due to the
nature of their supportive relationship and the financial assistance provided, may have felt
obliged to participate in the trial.
Methodological issues
Randomisation was conducted prior to participants completing baseline measures in an
attempt to prevent cross-contamination between groups. While randomisation reduces systematic
bias in regard to study groups, significant differences were found between groups in relation to
biological sex at baseline. This may have been the inadvertent result of randomisation occurring
at the level of the workplace and not at the individual (employer) level. However, this was
addressed through: i) the administration of baseline measures online, whereby participants
completed measures independently, with no involvement from the research team; and, ii) an
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analysis of the effect of sex demonstrated that it did not influence total self-efficacy scores
between groups.
The lack of autism-specific outcome measures in employment necessitated the
development of the ESES. This is not a standardised measure, and while internal consistency and
construct validity were established, the results should be interpreted with caution as further
validity, reliability and sensitivity and specificity of the self-efficacy constructs are yet to be
established. Although subgroup analyses assisted in supporting the usefulness of the IEST TM for
some employers, a lack of clarity remains as to whether the IESTTM intervention itself was
effective, rather than an increase in frequency of its utilisation in the workplace. This is a
limitation because ‘dosage’ of the IEST TM intervention for subgroups of IESTTM users is
compared to all of the control group participants’ dosage as per their ‘usual care of employment
support’. To better understand the usefulness of the IEST TM it would have been more beneficial
to compare subgroups of IESTTM users to subgroups of control participants based on each
groups' ‘dosing’ respectively. In addition, given that the IESTTM is considered an educational
intervention providing information to employers about autism in the workplace, it would have
been optimal to gather data from the control group about any information provided to them by
DES providers, co-workers or HR departments during the trial period. Autism-specific
information provided to the control group may have influenced their outcomes, so this study may
have overestimated the true impact of the IESTTM over ‘usual care of employment support’
which may include standard practices in providing information to employers.
Lastly, it is acknowledged that both demographic information in relation to age, sex
presence of intellectual disability, severity and education level; and employment outcomes
including job satisfaction, work performance and retention for individuals on the autism
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spectrum would have strengthened the methodological framework. This study did not collect this
information as it focused environmental factors in employment, focusing on employers and their
capacity to implement a workplace intervention, rather than concentrating on characteristics and
outcomes of individuals on the autism spectrum themselves. However, this study did necessitate
a reliance on employees declaring to their employer that they were on the autism spectrum
(AS/HFA).

Clinical implications and future directions
The present study has important implications for both employers and DES providers. A
needs assessment pointed towards a need for an autism-specific workplace tool for employers,
with this current study indicating the IESTTM as beneficial to employers, particularly those with
no previous autism-related experience and those without the support of a DES provider. While
many employers in the present study had previous experience with employees with a disability,
future studies further exploring the effectiveness of the IEST TM would benefit from an employer
population with little to no previous experience in this area. The IESTTM may also be a useful
tool for DES providers in supporting new and existing employers between workplace visits. In
Australia, very few autism-specific DES providers exist to support the unique needs of
individuals on the autism spectrum in the workplace. Given the importance of the relationship
between DES providers and employers, until such services are developed, the IEST TM may be a
helpful resource. Given one of the aims of the IESTTM is to provide employers with
recommendations and strategies to modify the work environment for their employees on the
autism spectrum, it would be helpful to know what specific modifications were implemented by
employers. Such information may be useful in refining and improving the IESTTM for future
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employers according to modifications found to be most effective, time-efficient and/or costeffective.

Conclusion
To the authors’ knowledge, this study is the first to explore the effectiveness of an
employer-based intervention, under real workplace conditions, with the potential to improve
employment outcomes for the autism population. While the current study found no significant
differences between groups for employer self-efficacy preliminary evidence suggested that the
IESTTM was beneficial in improving employers’ confidence and knowledge in modifying the
work environment. The results of the present study highlighted the need to further evaluate the
effectiveness of the IESTTM in larger groups of employers with little to no previous experience.
It would be beneficial to also consider alternative formats and delivery of the IESTTM to the
employer population. The current study revealed some of the difficulties associated with
conducting an intervention study under real world conditions with employers. The difficulties
encountered in this current study reinforced the continued need for new research approaches
allowing a better understanding of employers’ needs and the key role they play in the
employment process (Ellenkamp et al. 2016).
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Table 1. IESTTM manual overview
Modules
Introduction

Description
Information explaining the purpose of
the IESTTM manual, the potential
benefits its use and instructions
detailing as to how it should be used in
work environments

Resources included
Video tutorial links,
IESTTM navigation key

Information on
autism

Information explaining autism across 5
domains: 1) understanding autism; 2)
strengths of individuals on the autism
spectrum; 3) autism in the workplace; 4)
understanding potential workplace
difficulties; and, 5) creating an inclusive
work environment

Information only module

The
employment
process

The employment process explained,
factors for successful employment,
identifying the stages in the
employment process and implementing
the IESTTM in the workplace

Employment process decision
tree
Tips for implementing the
IESTTM

Phase 1:
Advertising the
job

Guides the recruitment approach
including strategies for, the job
description, job advertising approach,
reasonable adjustments and financial
assistance

To-do list prior to recruitment
checklist
Identifying potential difficulties
checklist
Completed checklist
Links to useful and practical
websites

Phase 2: The
interview

Guides the interview process including
modification strategies according to
three stages, prior, during and follow-up
after the interview. The module explores
interview structure, questions,
disclosure and accommodations

To-do list prior to the interview
checklist
Identifying potential difficulties
checklist
Completed checklist
Links to useful and practical
websites
Additional resources on disability
disclosure
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Table 1. Continued
Modules
Phase 3: Job
commencement
and placement

Description
Guides the commencement and
placement of a new employee on the
autism spectrum in the workplace
including strategies for, orientation and
training, job expectations, productivity
requirements, connecting with a
supervisors/mentor, developing a
support plan and employer financial
assistance

Resources included
To-do list prior to job
commencement and placement
checklist
Identifying potential difficulties
checklist
Completed checklist
Links to useful and practical
websites
Additional resources on employer
financial assistance and
workplace training
Support plan template

Phase 4:
Workplace
modification

Guides the workplace modification
process according to the unique and
specific needs of the employee on the
autism spectrum. Work modification
occurs across 5 environments: 1)
sensory; 2) social; 3) communication; 4)
activity and task; and 5) physical

To-do list prior to workplace
modifications checklist
Identifying potential difficulties
checklist
Completed checklist per
environment modification area
Links to useful and practical
websites
Workplace modification
interactive decision chart
Hygiene checklist
Goal planner template
Priority task planner template

Phase 5:
Ongoing
support

Guides the process of providing
ongoing support, adjusting to the
employee’s specific needs and regularly
re-evaluating the effectiveness of the
current workplace modifications

To-do list for ongoing support
checklist
Identifying potential difficulties
checklist
Completed checklist
Links to useful and practical
websites
Stress/anxiety management
strategies
Re-evaluate support plan
template
Supervisor/mentor handover
template
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Table 2. Baseline demographic characteristics and employment-related variables by group
Intervention
group (n=43)
Biological sex
Male
Female
Age
21-34
35-44
45+
Organisation sizea
Small (1-49)
Medium (50-250)
Large (>250)
Job title 1
Manager
Supervisor
Colleague
Previous experience with
employees with a disability
Yes
No
Experience supporting employees
on the autism spectruma
Less than year
1-2 years
3-4 years
More than 4 years
Number of employees on the
autism spectrum currently being
supporteda
1
2-3
4+
Hours of support provided per week
0-9c
≥10
Receive Disability Employment
Service supporta
Yes
No

Control
group (n=41)

30 (69.8%)
13 (30.2%)

13 (31.7%)
28 (68.3%)

7 (16.3%)
17 (39.5%)
19 (44.2%)

5 (12.2%)
10 (24.4%)
26 (63.4%)

14 (32.6%)
12 (27.9%)
15 (34.9%)
21 (48.8%)
12 (27.9%)
9 (20.9%)

17 (39.5%)
26 (60.5%)

13 (30.2%)
11 (25.6%)
5 (11.6%)
12 (27.9%)

20 (46.5%)
7 (16.3%)
8 (18.6%)
34 (79.1%)
9 (20.9%)

18 (41.9%)
24 (55.8%)

df

X2

1

12.17 0.0005*

2

3.19

0.2

2

2.42

0.3

2

3.39

0.18

1

1.68

0.19

3

3.97

0.27

2

1.91

0.39

1

0.14

0.71

1

2.41

0.12

p-value

10 (24.4%)
9 (22.0%)
22 (53.7%)
16 (39.0%)
8 (19.5%)
16 (39.0%)

22 (53.7%)
19 (46.3%)

6 (14.6%)
9 (22.0%)
9 (22.0%)
14 (34.1%)

15 (36.6%)
7 (17.1%)
13 (31.7%)
31 (75.6%)
10 (24.4%)

24 (58.5%)
16 (39.0%)

Note. a Excludes missing cases; b Calculated using Fisher’s Exact test; c Support provided may approximately be
equivalent to 1 full day of work; *p<0.05
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Table 3. Intention-to-treat analysis for self-efficacy and workplace attitudes
Variables

Intervention group (n=43)
Baseline
Post-test
Mean

Total
ESES
scores
Total
SATWD
scores

SD

Mean

SD

Control group (n=41)
p-value Baseline
Post-test
(within)
Mean
SD
Mean SD

p-value
(within)

p-value
(between)

127.91 41.96 137.40 34.39 0.016*

139.71

36.80 143.27 31.43

0.41

0.42

103.51 12.98 104.67 10.97 0.43

104.59

12.34 104.41 12.24

0.91

0.92

Note: ESES: Employer Self-Efficacy Scale; SATWD: The Scale of Attitudes Toward Workers with Disabilities;
SD: Standard deviation; *p<0.05
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Figure Captions
Figure 1. Flow of participants through the trial

