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Introduction

Extensive unemployment among autistic adults increases poverty and decreases independent
living skills (Burgess & Cimera, 2014; Taylor et al., 2014); thereby reducing their overall
quality of life. Over the next 10 years, approximately 800,000 autistic youth will exit high
school and transition into adult roles (e.g., labor force) (Maenner et al., 2020; United States
Census Bureau, 2019). Given the profound disparities in employment experienced by
autistic transition-age youth (TAY) compared to their non-autistic peers and peers with other
disabilities (Roux et al., 2015; Bureau of Labor Statistics, 2020), the field seeks to optimally
position autistic TAY to live with higher levels of social and economic autonomy by
ameliorating the challenges they face when securing employment (Baker-Ericzen et al.,
2018).

Currently, transition services federally mandated by the Individuals with Disabilities
Education Act (IDEA) facilitate access to employment after high school for autistic TAY
(IDEA, 2004). However, high schools have limited evidence-based practices to facilitate pre-
employment transition services (Pre-ETS). For example, one such practice is Project
SEARCH where autistic TAY learn independent living and job skills in classrooms and
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practice these skills during community-based internships collectively organized and
managed by the public education system, state vocational rehabilitation services, and
employers (Persch et al., 2015; Wehman et al., 2019). Although Project SEARCH and others
(e.g., supported employment; Wehman et al., 2014) help shape Pre-ETS for autistic TAY, a
critical gap in Pre-ETS is support to facilitate job interview skill development. Specifically,
job interview skills are a critical barrier to employment among autistic TAY and adults
(Lorenz et al., 2016; Sarrett, 2017), are identified by the United States Department of
Education Office of Special Education and Rehabilitative Services as a critical Pre-ETS
activity (United States Department of Education, 2017), and that a vast majority of
employed autistic TAY receiving Pre-ETS supported by state vocational rehabilitation
services completed job interviews prior to employment (Smith et al., in press).

Thus, several groups piloted the evaluation of various job interview training programs for
autistic TAY and adults (Walker et al., 2019). Virtual Reality Job Interview Training (VR-
JIT, a computerized job interview simulator) emerged with the strongest track record of
efficacy across five randomized controlled trials (e.g., Smith, Fleming, Wright, Jordan, et al.,
2015; Smith, Fleming, Wright, Roberts, et al., 2015; Smith, Bell, et al., 2016) and was found
to help autistic young adults improve their job interview skills and interview self-efficacy in
a laboratory setting (Smith, Ginger Wright, Wright, Taylor, et al., 2014), which was
replicated in school settings (Arter et al., 2018; Ward & Esposito, 2018).

Given that VR-JIT was designed to meet the needs of adults with serious mental illness

( Smith, Ginger, Wright, Wright, Humm, et al., 2014) and had marginal translation to
competitive employment among autistic young adults (Smith, Fleming, Wright, Losh, et al.,
2015), VR-JIT was adapted, using community-engaged methods, to meet the needs of
autistic TAY; and resulted in a new tool: Virtual Interview Training for Transition Age Youth
(VIT-TAY) (Smith et al., 2020).

The current study used an intent-to-treat randomized controlled trial design to evaluate the
initial feasibility and effectiveness of VIT-TAY among autistic TAY when implemented by
teachers in high school settings. We hypothesized that teachers could feasibly deliver VIT-
TAY; and that autistic TAY would have high treatment adherence and perceive VIT-TAY as
highly acceptable. Based on prior VR-JIT research, we hypothesized that autistic VIT-TAY
trainees receiving Pre-ETS, as compared to autistic TAY receiving Pre-ETS only, would
demonstrate increased job interview skill, self-efficacy, and employment. Given that
simulations are an exposure therapy (Meyerbroker & Emmelkamp, 2010) and that job
interview anxiety disrupts job interview performance outcomes (McCarthy & Goffin, 2004),
we hypothesized that VIT-TAY would reduce job interview anxiety. Lastly, we explored the
correlates of VIT-TAY feasibility and effectiveness outcomes to inform a future validation
trial.

Participants (ages 16 to 26), included 71 autistic TAY enrolled in high school Pre-ETS. Five
school partners (three public, one private, one charter) were recruited through community
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outreach and conference presentations; and were located in urban, suburban, and rural
communities. The research team led informational study presentations for families at the
schools or school partners sent information about the study to families via internal listservs
with directions to contact the research team. To meet the criteria of an autism diagnosis,
participants needed a score of 60T or higher via parent or teacher report using the Social
Responsiveness Scale (2nd Edition, SRS-2; Constantino & Gruber, 2012) or an autism
eligibility via their educational record. SRS-2 internal consistency was strong (a=0.97).

Additional inclusion criteria included: 1) at least a 3rd grade reading level; and 2)
willingness to be video recorded. Participants were excluded if they had the following: 1)
uncorrected hearing or visual limitations that prevented them from using VIT-TAY; and 2) a
documented medical illness compromising their cognition (e.g., traumatic brain injury). The
University of Michigan’s Institutional Review Board approved the study protocol, and all
participants provided informed consent (or assent with parental permission for minors).
Participants were block randomized at a 2:1 ratio to a Pre-ETS with VIT-TAY group (Pre-
ETS+VIT-TAY, n=48) or Pre-ETS only group (Pre-ETS only, n=23). The uneven
randomization scheme enabled us to learn more about the intervention and implementation
processes. See CONSORT flow diagram (Figure 1).

Interventions

Pre-employment Transition Services.—Per their usual Pre-ETS, all five schools
implemented work-based learning experiences (e.g., volunteering, job shadowing, trial work
experiences) and workplace readiness training (e.g., communication skills, job seeking
skills, soft skills). Three schools implemented evidence-based practices drawn from the
National Technical Assistance Center on Transition (NTACT, 2020), the Workforce
Innovation Technical Assistance Center (WINTAC, 2020), the Life Centered Education
(Brolin, 1997), and the Practical Assessment Exploration System (Smith-Demers et al.,
2017). One school implemented Project SEARCH (Wehman et al., 2019) and one school did
not use a specific evidence-based practice. Students from three schools completed 1-3 mock
interviews (approximately 5 minutes each) prior to study enrollment, while two schools
completed no mock interviews between enrollment and post-test. See Supplemental
Methods for additional details describing Pre-ETS.

Virtual Interview Training for Transition-Age Youth (VIT-TAY).—Developed by
SIMmersion, LLC (www.simmersion.com), VIT-TAY provides trainees with an opportunity
to repeatedly practice interviewing for a job at fictional company “Wondersmart’. Prior to
interviewing, trainees review self-guided e-learning materials on how to find, prepare for,
succeed in, and follow-up on job interviews that includes the review of 10 job interview
skills (see below). Trainees also complete an online job application for one of 14 jobs (e.g.,
cashier, clerical, customer service, food services, inventory, janitorial, web developer) that
informs the virtual interview experience.

Then trainees enage in a computerized job interview simulator (delivered via the internet)
that uses virtual interviewers featuring actors portraying Ms. Rita Muniz (Figure 2, Panel A,
Full Screen Mode) and Mr. Travis Bishop (Panel B, Interface Mode). VIT-TAY adapted the

Autism. Author manuscript; available in PMC 2022 August 01.


http://www.simmersion.com/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Smith et al.

Page 4

overarching strategies of VR-JIT to target the learning needs of autistic TAY (Table 1).
Specifically, VIT-TAY uses the same virtual job interview platform as VR-JIT, which allows
trainees to watch video clips of the virtual interviewer and answer questions directly or
redirect the conversation based on their needs (e.g., disclosing a disability).

Based on prior research evaluating scaffolding in autism (Kerr, Neale, & Cobb, 2002), VIT-
TAY was designed to implement scaffolding across progressively more difficult interviews.
Specifically, VIT-TAY has three difficulty levels (easy, medium, hard) and the transition
between them is scaffolded. The ‘easy’ interviews target four job interview skills: 1)
confidence; 2) positivity; 3) professionalism; and 4) interest in the job. These skills help
answer the question “Are you someone they want to work with?” The medium interviews
include the 4 easy job interview skills and add three additional skills: 5) honesty; 6)
dependability; and 7) ability to work well with others. The new skills at medium answer the
question “Will you be a good worker?” The hard interviews include the 7 job interview skills
from ‘easy’ and ‘medium,” and add three additional skills: 8) sharing strengths and skills; 9)
sharing past experiences; and 10) sharing limitations. The new skills at hard answer the
question “Will you do a good job?” The 10 targeted job interview skills were identified
based on the job interview literature (Huffcutt, 2011), and the scaffolding decisions were
determined by a community-engaged intervention development framework with autism
stakeholders (Smith et al., 2020). See Supplemental Methods for examples of interview
questions, successful responses, and feedback.

VIT-TAY also has four levels of feedback. The first level is an on-screen virtual help coach,
Kendra (Figure 3), who provides real-time feedback throughout the interview via nonverbal
cues to alert trainees to successful responses and mistakes. The second level is a color-coded
transcript that provides feedback on why specific responses were successful or how they
could be improved. At the third level, the VIT-TAY algorithm generates a score out of 100
points reflecting one’s performance on each of the 10 job interview skills. See Supplemental
Methods for additional details describing VIT-TAY scoring. The fourth level is a
performance assessment via video and text that qualitatively reviews each of the 10 job
interview skills and the three questions reflecting easy, medium, and hard interviews. VIT-
TAY also includes supplemental training materials to support the practice experience: 1)
Kendra, a virtual job coach (Figure 3), is the center of a social story framework to guide the
experience and provide optional voiceovers for all written content; and 2) a token reward
system to boost the social storytelling framework (Smith et al., 2020). See Supplemental
Methods for additional details describing supplemental training materials.

Study Procedures

After participants provided consent (or assent with parental permission), teachers or parents
completed the SRS-2 and an educational record review to validate study inclusion. Both
groups of participants completed pre-test and post-test assessments at their schools in private
rooms. Pre-test assessments were completed during two visits (see Figure 1). During visit 1,
the team reviewed the signed consent (or assent) with participants, completed an
employment history interview, and a neuropsychological evaluation. During visit 2,
participants completed a mood survey, a mock job interview (i.e., role-play), and a series of
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self-report measures. Participants were notified of their random assignment after completing
visit 2. In parallel to visits 1 and 2, parents (or teachers if parents were non-responsive)
completed a behavioral assessment for each participant. Post-test assessments were
completed during a single visit where all participants completed a second mock job
interview and the same self-report measures from pre-test visits. Additionally, Pre-ETS
+VIT-TAY participants completed a self-report on VIT-TAY acceptability. A six-month
follow-up was conducted with participants to obtain their employment outcomes.
Participants were sent a reminder letter two weeks before their six-month follow-up date. If
non-responsive via phone and email after 4 weeks, we obtained employment outcomes from
parents (or teachers if parents were non-responsive). See Supplemental Methods for research
staff and teacher training procedures.

VIT-TAY Implementation Procedures

Following the completion of pre-test assessments, teachers were asked to facilitate 15
sessions (approximately 45 minutes each) for participants using VIT-TAY. During sessions 1
and 2, participants received their individual account and password and then teachers oriented
participants on how to login and use the e-learning curriculum within VIT-TAY. Next,
participants learned about the ten job interview skills targeted by the intervention and
reviewed parts of the curriculum that advised on other job interview processes (e.g., advice
for how to dress for an interview).

During session 3, teachers oriented participants on completing the VIT-TAY job application
and navigating the virtual interview interface (Figure 2, Panel B). During sessions 4 through
15, participants completed additional virtual interviews and re-engaged the e-learning
curriculum as-needed. Teachers were instructed to help participants review their virtual
interview transcript and the participant’s performance assessment. Based on prior research
with VR-JIT (Smith, Fleming, Wright, Jordan, et al., 2015), the completion of at least 15
virtual interviews was recommended.

To promote hierarchical learning, participants were asked to progress through VIT-TAY’s
three difficulty levels. First, if participants achieved a score of 90 or higher in the first three
‘easy’ interviews, they advanced to ‘medium’; if not, they had two more attempts to achieve
90 or higher. Students automatically advanced to “medium’ after five completed ‘easy’
interviews, regardless of score. Second, participants continued with three to five interviews
on ‘medium’ using the same advancement progression to determine when they were ready
for ‘hard.” Participants were asked to perform ‘hard’ interviews for the remainder of their
training.

Study Measures

Background Characteristics

Demographic and employment history.: Each participant completed a demographic and
employment history survey during their baseline visit. Participants answered questions about
their current and past employment and job interview history. This survey was adapted from
prior research (Smith, Ginger Wright, Wright, Taylor, et al., 2014).
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Depressive symptoms.: Participants self-reported state-level depressive symptoms at pre-
test using the brief version of the Mood and Feelings Questionnaire (b-MFQ; Angold et al.,
1995); which was validated among autistic youth (Rai et al., 2018). The b-MFQ included 13
items evaluating feelings and behavior over the past two weeks. Participants responded on a
scale of 0="not true,” 1="somewhat true,” and 2="true” with scores of 12 or greater
suggesting clinical depression. Internal consistency was strong (a.=0.81).

Cognitive ability.: We assessed crystallized and fluid cognition using the National Institutes
of Health (NIH) Toolbox Cognition Battery (Akshoomoff et al., 2013; Weintraub et al.,
2013). The battery included seven computerized tests requiring approximately 60 minutes to
complete. Internal consistency for crystallized cognition (a=0.71) and fluid cognition were
acceptable (a=0.70). Fully corrected T-scores reflected: 1) accumulation of knowledge and
skills (i.e., crystallized cognition); and 2) ability to think logically and solve problems (i.e.,
fluid cognition). Additional details are in the Supplemental Methods.

Behavioral challenges.: We assessed behaviors as proxies for trait-based mental health
challenges using parent/teacher-reports with the standardized child behavior checklist
(CBCL) or adult behavior checklist (ABCL) (Achenbach, 1997; Achenbach & Rescorla,
2001). The CBCL/ABCL rated 118 trait behaviors that reflect internalizing (i.e., anxious/
depressed, somatic complaints, and withdrawn (ABCL) or withdrawn/depressed (CBCL))
and externalizing behaviors (i.e., rule-breaking behavior, aggressive behavior, and intrusive
[assessed with ABCL only]). Internal consistency was acceptable across the three
internalizing behavior items (a=0.71). Internal consistency was acceptable across the three
externalizing behavior items among participants with ABCL data (n=46; a=0.78), and
internal consistency was strong across the two externalizing behavior items among
participants with CBCL data (n=23, a = 0.88). The behaviors are rated on a three-point scale
of 0="not true,” 1="somewhat true,” and 2="very true,” where higher total t-scores reflected
more behaviors.

Acceptability and Adherence Outcomes

To assess VIT-TAY acceptability, we adapted the Treatment Acceptability Rating Form
(Reimers & Wacker, 1988). The adapted form used a five-item self-report scale from 1= “not
at all true”’to 5="“very true”). Sample items included “Virtual interviewing was easy to do”
and “Virtual interviewing was enjoyable.” Internal consistency was acceptable (a=0.82). To
assess VIT-TAY adherence, we recorded the total number of completed virtual interviews,
the frequency of participants who progressed from easy-to-medium-to-hard interviews and
completed at least five hard interviews, and the total number of minutes engaged with virtual
interviewers.

Effectiveness Outcomes

Job Interview Skills.—We assessed job interview skills at pre- and post-test visits via a
single mock interview completed with a research team member using a version of the Mock
Interview Rating Scale (MIRS; Smith, Ginger, Wright, Wright, Humm, et al., 2014) adapted
for autism (i.e., A-MIRS). Prior to using the scale, coders were instructed to watch the video
one time and then rate the participant’s ‘likeliness to be hired’ as a global rating of overall
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job interview skill (scaled from 1="unlikely” to 5="very likely”). Then, coders were asked
to watch the video again and rate 11 job interview skill items (using a 7 point Likert-type
scale): 1) confidence; 2) being positive; 3) professionalism; 4) showing interest; 5) honesty;
6) being dependable/hardworking; 7) working well with others; 8) sharing strengths and
skills; 9) sharing past experiences; 10) sharing past limitations; and 11) overall rapport. A
total score was computed by summing the 11 job interview skills. All coders were trained
with four gold standard practice videos before independently coding study videos. Overall
reliability was strong (ICC=0.97). Additionally, we randomly double coded approximately
25% of the videos to prevent drift where the coding trainer met with the coders to review
and discuss coding inconsistencies (i.e., codes more than one point apart on a given domain)
and reach a consensus score. Additional A-MIRS details are in the Supplemental Methods.

Job interview self-efficacy.—Participant’s self-reported their job interview self-efficacy
after completing a mock job interview. This measure consisted of 11 items using a five-point
Likert-type scale (1="not at all true” to 5="very true”’), and we used a total score in our
analyses. Sample items included: “I did a good job talking about my strengths” and “I did a
good job talking about working with others.” Internal consistency was strong at pre-test
(a=0.94) and post-test (a=0.93).

Job interview anxiety.—Each participant self-reported their anxiety about job
interviewing via a modified version of the brief Personal Report of Public Speaking
Apprehension (PRSPA; McCroskey, 1970). After reviewing the brief PRSPA, we selected
and reframed 10 items using a three-point Likert-type scale (0="not at all’, 1="sometimes”,
2="ofter’’), and we used a total score in our analyses. Sample items included: “During the
job interview role-play: My body felt tense” and *“I was breathing faster than usual.”
Participants completed the survey after their mock job interview so they could reflect on
their experience during the role-play. Internal consistency was strong at pre-test (a.=0.84)
and post-test (a=0.81).

Vocational Outcomes.—At six-month follow-up, participants completed a brief
vocational interview reflecting whether they obtained employment, an internship (paid or
unpaid), or a volunteer position (individually coded as 1="yes” and 0="n¢”). Participants
were asked to characterize employment as either 1) a competitive and integrated job in the
community that was not set aside or obtained after completing an internship or volunteer
position with that employer; 2) a job obtained after completing an internship or volunteer
position with that employer; or 3) informal employment (i.e., cash under the table).
Participants also self-reported whether they obtained a job (or completed a job interview) in
the past six months (1="yes” and 0= “n0”) and how many weeks they actively searched for
employment during the six-month follow-up.

Data Analysis

We evaluated the study variables for normality and found multiple variables were
moderately-to-highly positively skewed (skewness ranging from 0.62 to 1.07) and
moderately negatively skewed (skewness ranging from —0.53 to —0.95). The variables were
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transformed using a squared and square root approach (Box & Cox, 1964). In addition, pre-
test and post-test job interview self-efficacy were found to be kurtotic.

Acceptability and adherence.—We evaluated the acceptability (i.e., total score on
acceptability measure) and adherence (i.e., total completed virtual interviews, total number
of minutes engaged with virtual interviews, frequency of participants who completed the
progression from easy-to-medium-to-hard) to VIT-TAY with descriptive statistics.

Sample characterization.—We used T-tests and chi-square analyses to evaluate the
presence of between-group differences at pre-test related to background characteristics.

Effectiveness Outcomes.—We conducted repeated measures analysis of variance to
evaluate whether VIT-TAY was associated with changes (between pre-test and post-test) in
job interview skill, self-efficacy, and anxiety. Specifically, we examined whether there was a
significant group-by-time interaction effect. Additionally, we generated partial eta-squared
(np?) values to characterize the group-by-time effect sizes. Given that many autistic TAY
also have other emotional/behavioral disorders (e.g., anxiety, depression) that interfere with
their learning and behavioral development (Clinton, 2016; Georgiades et al., 2011), we
evaluated the presence of a co-occurring emotional disability as a covariate in our analyses.

For vocational outcomes, we first used chi-square analyses to evaluate whether VIT-TAY
training was associated with a higher rate of attending a job interview or obtaining
competitive and integrated employment by 6-month follow-up. Second, we conducted a
Firth logistic regression (Firth, 1993) to evaluate the aforementioned relationship while
covarying for baseline employment status. We also used chi-square analyses to evaluate
between-group differences with respect to obtaining non-competitive employment or any
vocational outcome (i.e., employment [any type], internship, or volunteering). We used a t-
test to evaluate whether the Pre-ETS only and Pre-ETS+VIT-TAY groups differed with
respect to the number of weeks they searched for a job. Given the established efficacy of the
original VR-JIT (e.g., Smith, Fleming, Wright, Jordan, et al., 2015; Smith, Fleming, Wright,
Roberts, et al., 2015; Smith, Bell, et al., 2016) and that job interview anxiety has been
treated via supportive technology (Rockawin et al., 2012), we conducted these analyses
using one-tailed tests.

Exploratory Correlations.—Using Spearman’s rho (p), we first explored whether the
VIT-TAY acceptability, adherence, and performance variables were correlated with the
effectiveness outcomes. Second, we explored whether VIT-TAY adherence and performance
variables were correlated with VIT-TAY acceptability. Third, we explored whether clinical,
cognitive, and behavioral variables were correlated with VIT-TAY acceptability, adherence,
and performance. Fourth, we explored whether the clinical, cognitive, and behavioral
variables were correlated with effectiveness outcomes. Lastly, we explored whether post-test
job interview skill, interview self-efficacy, and job interview anxiety were correlated with
the employment outcomes. All correlations used two-tailed tests.

Missing Data.—Consistent with the intent-to-treat randomized controlled trial design, we
used the expectation-maximization algorithm for data missing completely at random

Autism. Author manuscript; available in PMC 2022 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Smith et al.

Page 9

(Dempster et al., 1977) to conduct data imputation via the SPSS missing values analysis
package. This maximum likelihood estimation method generates unbiased estimates and
provides less biased parameter estimates as compared to regression or mean imputation
(Schafer & Graham, 2002). We evaluated our analyses with and without the imputed data.
The magnitude and direction of the effects did not differ. Thus, we proceeded with analyses
using the full sample with imputed data to optimize power. Additional details regarding
imputed variables can be found in Supplemental Methods.

Community Involvement

Results

Members of the autism community were not involved in the development of research
questions, outcome measures, study design, or implementation of this trial.

Acceptability and Adherence

Participants reported VIT-TAY as highly acceptable with m=20.36 (sd=4.21; range 7 to 25).
With respect to adherence, participants completed m=15.65 (sd=5.06; range 4 to 30) virtual
interviews and spent m=211.30 (sd=79.95; range 41 to 422) minutes engaging with the
virtual interviewers. Also, participants completed m=4.37 (sd=1.65; range 3 to 10) virtual
interviews on ‘easy,” m=4.87 (sd=1.69; range 1 to 9) virtual interviews on ‘medium,” and
m=6.41 (sd=5.01; range 0 to 20) virtual interviews on ‘hard.” Overall, their means score
across all virtual interviews was m=72.55 (sd=13.07).

We observed that 28 of 46 (60.8%) participants successfully progressed through the
recommended easy-to-medium-to-hard difficulty levels on the virtual interviews (including
the completion of five hard interviews). In addition, n=3 participants (6.5%) completed four
hard interviews and n=5 participants (10.9%) completed three hard interviews, while n=3
participants (6.5%) completed one or two hard interviews. Also, n=6 participants (13.6%)
completed no hard interviews but completed the progression through medium. Lastly, n=1
participant failed to complete the progression through medium. Of note, n=2 participants
mistakenly used each other’s ‘saved’ password on their computer. We were not able to
accurately determine how many trials or minutes of interviewing they completed.

Background Characteristics

Our between-group analyses revealed that the Pre-ETS+VIT-TAY and Pre-ETS only groups
did not statistically differ with respect to age, race, gender, and remaining demographic and
background characteristics (Table 2), with the exception that the Pre-ETS+VIT-TAY group
trended towards greater internalizing behavioral challenges than the Pre-ETS only group

(p=0.08).

Effectiveness Outcomes

Job Interview Skill Outcomes.—The effectiveness outcome results are displayed in
Table 3. Based on prior research (Clinton, 2016; Georgiades et al., 2011), we evaluated a co-
occurring emotional disability as a fixed effect covariate. However, the time-by-emotional
disability interaction was non-significant (¢>0.90), and we removed it from the models.
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Based on trend-level between-group differences with respect to internalizing behavior (Table
2), we included internalizing behavior as a covariate. The time-by-internalizing behavior
covariates explained a trend level of variation (p<0.10) in the outcomes and was included in
the final models.

A significant group-by-time interaction was found for the global rating of ‘likeliness to be
hired” (F1 gg=7.4, p<0.01) where Pre-ETS+VIT-TAY were rated as having a greater
likeliness of being hired between pre-test and post-test compared Pre-ETS only (effect size
np?=0.10 [Figure 4. Panel A]). We observed a significant group-by-time interaction when
evaluating the job interview skills total score (F1 gg=12.4, p<0.001), where Pre-ETS+VIT-
TAY were rated as having improved overall job interview skills between pre-test and post-
test as compared to Pre-ETS only (effect size np2=0.15. [Figure 4. Panel B]).

The A-MIRS provided ratings on 10 individual job skill targets embedded within the ‘easy’
(“Are you someone they want to work with?”); ‘medium’ (“Will you do a good job?™); and
‘hard” (“Are you a good worker?”) levels of difficulty. With respect to the ‘easy’ level of
difficulty (Table 3), we observed a significant group-by-time interaction where the Pre-ETS
+VIT-TAY group, compared to Pre-ETS only, significantly improved being rated as “Are
you someone they want to work with?” (Fq gg=16.2, p<0.001, np%=0.20). The ‘easy’ level
job interview skills (i.e., confidence, positivity, professionalism) had significant group-by-
time interactions (all p<0.05; all np%>0.09); while ‘interested in the position” did not have a
significant group-by-time interaction (p>0.10).

For ‘medium’ level of difficulty (Table 3), we observed a significant group-by-time
interaction where Pre-ETS+VIT-TAY, compared to Pre-ETS only, improved being rated as
“Will you do a good job?” (F1 gg=2.9, p<0.05; np%=0.04). The ‘medium’ level job interview
skills (i.e., honesty, dependability, working well with others) had non-significant group-by-
time interactions (all p>0.05).

For “hard” level of difficulty (Table 3), we observed a significant group-by-time interaction
where Pre-ETS+VIT-TAY, compared to Pre-ETS only, improved their rating “Will you be a
good worker?” (Fq gg=8.1, p<0.01, np%=0.11). The ‘hard’ level job interview skills (i.e.,
sharing strengths and skills, sharing limitations) had significant group-by-time interactions
(both p<0.05; np2>0.05). However, the ‘hard’ level skill ‘sharing past experiences’ had a
trend group-by-time interaction (p=0.071).

Job Interview Anxiety.—We observed a significant group-by-time interaction for job
interview anxiety where Pre-ETS+VIT-TAY had reduced job interview anxiety between pre-
test and post-test compared to Pre-ETS only group (F1 gg=3.7, p<0.05; np?=0.053) [Figure
4. Panel C]. We also observed a group-by-time-by-emaotional disability interaction
(F1,68=3.4, p<0.05; np?=0.049. The finding suggested Pre-ETS+VIT-TAY with co-occurring
emotional disabilities had a greater reduction in job interview anxiety than Pre-ETS+VIT-
TAY without co-occurring emotional disabilities. We did not observe a significant group-by-
time interaction when evaluating job interview self-efficacy (©>0.30).
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Employment Outcomes.—We observed that Pre-ETS+VIT-TAY had a higher proportion
of competitive and integrated employment when compared to Pre-ETS only (25.0% vs.
0.0%, XZ =6.9, p<0.01 [Figure 4. Panel D]). Moreover, the Firth logistic regression
(WaIdX2=8.6, £<0.05) confirmed the Pre-ETS+VIT-TAY group was more likely to obtain
employment than the Pre-ETS group (OR=16.0; p<0.05; 95% CI 1.35, 189.17) after
covarying for baseline employment (OR=12.4; p<0.01; 95% CI 2.39, 64.06). We also
observed that Pre-ETS+VIT-TAY had a higher proportion of any employment type when
compared to Pre-ETS only, but this difference did not attain statistical significance (41.7%
vs. 30.4%, X2:0.8, p=0.18; OR=1.53, CI=0.62, 3.75, p=0.22 [after covarying for baseline
employment]). In addition, the Pre-ETS+VIT-TAY and Pre-ETS only groups did not differ
(XZ:O.l, p=0.76) with respect to the proportion of students who attended job interviews
during the six-month follow-up (25.0% vs. 21.7%, respectively). Also, Pre-ETS+VIT-TAY
(M=1.7 weeks, SD=2.7) spent more time job searching after post-test compared to Pre-ETS
only (M=0.8 weeks, SD=1.3; T=2.01, p<0.05). See Supplemental Table 1 for vocational
outcomes related to internships, volunteer work, and Supplemental Results for findings on
job seeking status.

Exploratory correlations within Pre-ETS+VIT-TAY group

VIT-TAY acceptability, adherence, and performance variables were correlated with several
effectiveness outcomes (Supplemental Table 2). Of note, the mean virtual interview
performance score (across all trials) was correlated with the post-test role-play ratings:
“likeliness to be hired” (p=0.36, p<0.05), the job interview total score (p=0.39, p<0.01), and
several individual job interview skills. VIT-TAY acceptability, adherence, and performance
variables were correlated with several demographic, clinical, cognitive, and behavioral
variables (Supplemental Table 3). Of note, the mean virtual interview performance score was
correlated with fluid cognition (p=0.47, p=0.001) and crystallized cognition (p=0.66,
p<0.001). Demographic, clinical, cognitive, and behavioral sample characteristics were
correlated with several effectiveness outcomes (Supplemental Table 4). Of note, autistic
social challenges were negatively correlated with the job interview skill total score (p=
-0.43, p<0.01) and several individual job interview skills. Among the effectiveness
outcomes, we observed that the post-test ‘likeliness to be hired” and job interview total
scores were correlated with competitive employment (p=0.29, p=0.049; p=0.37, p=0.01;
respectively) and having interviewed for a job (p=0.38, p=0.009; p=0.30, p<0.05;
respectively) by six month follow-up. Post-test job interview anxiety was not correlated with
any job interview skill measures or employment outcomes (all /~>0.10).

Discussion

This is the first study to examine the initial feasibility and effectiveness of VIT-TAY, which
is a comprehensive simulator with a virtual interviewer adapted to meet the needs of autistic
TAY and delivered via the internet. Our results revealed that VIT-TAY may be feasibly
implemented as autistic TAY found VIT-TAY acceptable and successfully adhered to the
training curriculum when delivered across five high schools that included public, private,
and charter schools in rural, suburban, and urban communities. Moreover, the results suggest
VIT-TAY may be promising as it translated into significant improvements in job
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interviewing ability, reduced job interview anxiety, and higher competitive employment
rates.

This study also has several critical implications that will inform a fully powered validation
trial of VIT-TAY within school-based Pre-ETS. Despite 48.6% of the sample being
characterized as having moderate-to-severe autism and below average crystallized and fluid
cognition (43.7% and 78.9% of sample at least two SD below national mean, respectively),
participants were highly engaged using VIT-TAY, as evidenced by their completion of more
than 15 virtual interviews, 3.5 hours of interactions with the virtual hiring manager, and
approximately 78% of VIT-TAY trainees completing at least three hard interviews (after
progressing through easy and medium interviews). Overall, a strong mean acceptability
score of 20.36 (total possible score = 25) and the observed adherence to the VIT-TAY
training protocol (implemented by teachers) confirms the feasibility of implementing (and
evaluating) VIT-TAY in a school setting. Importantly, intervention acceptability is critical for
an intervention’s effectiveness (Elliott, 2017), and the observed correlations between VIT-
TAY acceptability and job interview skills at post-test support this prior work.

The effectiveness results have important implications for autistic TAY and the federally
mandated Pre-ETS they receive at their schools. We observed that the Pre-ETS+VIT-TAY
group had significant improvements in their overall job interview skills between pre-test and
post-test when compared to the Pre-ETS only group. Improvements were largely in
confidence, positively framing experiences, demonstrating professionalism, sharing
strengths and skills, and sharing limitations. Moreover, we observed the same pattern of
results in a global rating of the participant’s likeliness to be hired, which accounts for the
nuances of a job interview not captured by the rating scale. Thus, this study provides initial
evidence that the implementation of VIT-TAY within Pre-ETS could fill a critical gap in
evidence-based services needed to help prepare autistic TAY enter the job market.

We also observed that Pre-ETS+VIT-TAY self-reported reduced job interview anxiety
beyond Pre-ETS only. Given that the current study was not a fully-powered trial, this finding
speaks to VIT-TAY’s potential as an effective exposure therapy given job interviewing is
anxiety-provoking for many (McCarthy & Goffin, 2004), and especially for autistic TAY and
adults who are vulnerable to anxiety (Joyce et al., 2017; Sarrett, 2017). We did not observe a
significant group-by-time interaction with respect to job interview self-efficacy, which is not
consistent with prior studies of virtual interview training with autistic youth (Arter et al.,
2018; Ward & Esposito, 2018). This finding could reflect that with increasing job interview
practice, autistic youth may become more aware of weaknesses in their job interviewing
ability or the observed results could reflect a regression to the mean after a heightened initial
self-report. Additionally, our assessment of self-efficacy may be limited as we collected the
measure after the role-play was completed given few participants had previously completed
a job interview.

With respect to translating VIT-TAY into real-world outcomes, the Pre-ETS+VIT-TAY group
was significantly more likely to obtain a competitive and integrated job when compared to
Pre-ETS only (25.0% vs. 0.0% and OR=15.98). These findings are consistent with prior
research among individuals using virtual interviewing tools to enhance their job interview
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skills (Smith, Fleming, Wright, Jordan, et al., 2015). In addition, we found that 16.7% of the
Pre-ETS+VIT-TAY group transitioned from internships or volunteering into jobs at those
locations (i.e., non-competitive employment), which reflected that, overall, 41.7% of this
group obtained employment. In comparison, 30.4% of the Pre-ETS only group obtained
non-competitive employment. Although this between-group difference in total employment
(competitive and non-competitive) didn’t obtain significance (OR=1.53, p=0.22), we can use
this information to power future studies. Moreover, VIT-TAY performance was correlated
with post-test job interview skill, which was subsequently correlated with obtaining
competitive employment by six-month follow-up. Thus, our initial evidence suggests that
VIT-TAY implemented within Pre-ETS may be an effective intervention for enhancing
access to employment and the mechanism may be that VIT-TAY directly enhances job
interview skills, which helps facilitate access to employment—a mechanism consistent with
Smith et al., 2017. However, this model must be evaluated in future research.

We also learned from the supplmental results that job seeking autistic youth who practiced
with VIT-TAY had approximaely double the employment rate as non-job-seekers (33.3% vs.
16.7%; OR=2.5, CI=0.79, 7.88, p=0.09). Similarly, we observed that non-job-seeking
autistic TAY randomized to the Pre-ETS+VIT-TAY group had a higher rate of attaining
vocational outcomes of all types (jobs, internships, or volunteer positions) compared to non-
job-seeking autistic TAY randomized to Pre-ETS only (83.3% vs. 57.1%; OR=3.8, Cl=0.80,
17.60, p=0.08). Although these differences did not attain significance and were likely
underpowered, they suggest the benefits of VIT-TAY could be facilitating access to
vocational outcomes beyond employment to include internships and volunteer work. As
such, these findings need to be evaluated more deeply in a fully-powered trial given that
internships and volunteering are critical vocational outcomes among transition age autistic
youth (Test et al., 2009).

Limitations

Our results should be considered within the context of its limitations. First, this study was
not fully powered to determine the effectiveness of the intervention; however, the observed
initial effects can be used to design a fully-powered trial. Second, we intentionally recruited
participants from public, charter, and private schools set in rural, urban, and suburban
communities, which is a strength regarding studying feasibility. However, this approach
limits the variation captured by these settings as a larger trial with multiple school partners
in each of these communities is needed to enhance the generalizability of the findings. Third,
although we emphasized recruitment from underrepresented minority groups, the study
cannot generalize the outcomes to these groups individually. Fourth, the observed reduction
in job interview anxiety could reflect a statistical regression to the mean. Fifth, three of five
schools conducted mock interviews with students prior to, but not during, study enrollment.
Thus, these procedures may have influenced the pre-test mock job interview performance.
Meanwhile, the remaining two schools did not conduct mock interviews prior to or during
study enrollment. Thus, our study protocol, though flexible, did not capture the potential
impact of the usual “‘mock job interview training’ administered within services-as-usual.
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Future Directions

Although the current study provides an in-depth analysis of the potential effectiveness of
VIT-TAY, future studies are needed to evaluate the tool in several areas. First, a fully-
powered study is needed to evaluate the effectiveness of VIT-TAY and among
underrepresented minority groups. Second, the heterogeneity of autism is a critical
consideration for future research. We found initial evidence that greater social challenges
were related to poorer interview skills at post-test. However, we did not observe that social
challenges were related to VIT-TAY acceptability, adherence, or performance. Moreover, we
observed that greater crystallized cognition was related to stronger interview skills and VIT-
TAY performance (but not adherence). Thus, future research must consider whether the
effects of VIT-TAY are moderated by social challenges and crystallized cognition. Lastly,
further studies may evaluate the implementation of VIT-TAY within Pre-ETS; particularly,
focusing on organizational factors affecting implementation in schools (Damschroder et al.,
2009; Owens et al., 2014).

Conclusion

This initial feasibility and effectiveness study suggests autistic TAY found VIT-TAY
acceptable and adhered to the training. Moreover, the results revealed that autistic TAY who
engaged in VIT-TAY within special education Pre-ETS significantly enhanced their
interview skills, reduced interview anxiety, and had greater competitive employment within
six months compared to autistic TAY receiving special education Pre-ETS without VIT-TAY.
The observed job interview skill development and increased employment are critical as they
are both nationally recognized service targets by the United States Department of Education
Office of Special Education and Rehabilitation Services. An initial evaluation of VIT-TAY’s
implementation strategies is ongoing and will lend additional insight into developing
hypotheses for a large-scale validation trial of VIT-TAY within special education Pre-ETS.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Panel A.

% Talk [E Transcript & Notes

Slow

Type here to find what you want to say... Q& Options.

Connection?

Follow-on
o) Hi

o)) It's nice to meet you. I'm glad you asked me in for an
interview. I'm very excited about this opportunity.

o)) Hello. What's up?

) Hello. I'm very excited about this job. I can't wait to start

working!
) It's nice to meet you. Thanks for inviting me for an
My name’s Travis Bishop. Il be conducting your interview Interview.
" mlloh;::l ‘:::l.y people to interview today, so let's get o)) Thanks for the chance to interview today.
L
To view more statement options, use the buttons to the
right to select a new topic.
Figure2.

Virtual interviewers Ms. Rita Muniz (Panel A) and Mr. Travis Bishop (Panel B).
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Figure 3.
Virtual job coach Kendra.

Autism. Author manuscript; available in PMC 2022 August 01.

Page 21



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Smith et al. Page 22

Panel A. Likeliness to be hired Panel B. Job interview skills total score
4 50 /
2 42

Pre-Test Post-Test Pre-Test Post-Test
Panel C. Job interview anxiety Panel D. Competitive, Integrated

Employment by 6 Months Follow-Up

3 30.0%
25.0%
\ 20.0%
2
10.0%
0.0%
1 0.0%
Pre-Test Post-Test
Pre-ETS only . Pre-ETS + VIT-TAY
Figure 4.

Selected Effectiveness Outcomes. This figure plots the significant group-by-time
interactions for Likeliness to be hired (Panel A), Job interview skills total score (Panel B),
and Job Interview Anxiety (Panel C); and displays the significant gap in employment
between groups at six-month follow-up (Panel D). Abbreviation: Pre-ETS; special education
pre-employment transition services.
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Table 1:

Virtual Interview Training for Transition Age Youth Features based on Virtual Reality Job Interview Training

VR-JIT Features

VIT-TAY Features

Repeated practice with one virtual interviewer (Molly Porter,
Caucasian female)

Repeated practice with two virtual interviewers (Rita Muniz, Latinx female;
Travis Bishop, African American male)

Real-time feedback via non-verbal cues

Real-time feedback via non-verbal cues

Review of color-coded transcript with feedback on responses
given to virtual interviewer targeted at an 8th grade reading
level

Review of color-coded transcript with feedback on responses given to virtual
interviewer targeted at a 41 grade reading level

An assessment of performance across key learning goals (10
items) at three levels of play (i.e., Easy, Medium, Hard)

Scaffolded assessment of performance across key learning goals at three
levels of play (i.e., Easy = 4 goals, Medium = 7 goals, Hard = 10 goals)

Practice completing job applications with eight available jobs

Practice completing job applications with 14 available jobs

Didactic training on job interview preparation targeted at an
8th grade reading level

Multi-media training on job interview preparation targeted at a 4" grade
reading level

Social storytelling with virtual co-worker, Kendra

Token reward system

Abbreviations. Virtual Reality Job Interview Training (VR-JIT); Virtual Interview Training for Transition-Age Youth (VIT-TAY).
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Table 2.
Background Characteristics of Study Sample
Pre-ETSonly (n=23) Pre-ETS+VIT-TAY Test Statistic (T or P-Value
(n=48) X?)

Age (M, SD) 19.4 (2.6) 19.8 (3.0) 0.6 0.53
Biological sex (% male) 87.0% 79.2% 0.4 0.43
Social Responsivity Scale (2" Edition; M, SD) 63.9 (14.1) 65.7 (13.2) 0.5 0.60
Race (%)
Caucasian 56.5%
Black/African American 34.8% 54.2% 22.9%
Latinx 0.0% 12.5% 5.7 0.34
More than one race 8.7% 4.2%
Asian American 0.0% 4.2%
Native American 0.0% 2.1%
Current grade (%) Sophomore 8.7% 6.3%
Junior 13.0% 12.5% 02 0.98
Senior 26.1% 29.1% ' )
Transitional year 52.2% 52.1%
Co-occurring IDEA categorizations (%)
Other health impairment 21.7% 20.8% <0.1 0.93
Specific learning disability 13.0% 10.4% 0.1 0.74
Cognitive impairment 8.7% 18.8% 12 0.27
Emotional disturbance 13.0% 10.4% 0.1 0.74
Cognitive ability (M, SD)
Fluid cognition 33.3(13.1) 29.6 (10.9) -1.3 0.20
Crystallized cognition 40.1 (11.5) 42.7 (12.4) 0.8 0.40
Highest parental education level (%)

High school graduate (or equivalent) or less 6.7% 3.8%
Some college 20.0% 26.9%
Associate degree (or equivalent) 6.7% 11.5% 0.8 0.94
Undergraduate degree 40.0% 30.8%
Graduate degree 26.7% 26.9%
Mental health (M, SD)
Depressive symptoms 4.7 (4.1) 5.7(4.1) 0.9 0.33
Internalizing behaviors 54.9 (10.1) 59.5 (10.3) 1.8+ 0.08
Externalizing behaviors 51.6 (11.0) 52.0 (10.3) 0.1 0.89
Vocational history (%)
Ever had a job interview 34.8% 29.2% 0.2 0.63
Ever employed at competitive, integrated job 21.7% 33.3% 1.0 0.32
Interviewed for this job 60.0% 20.0% 2.9 0.09
Currently employed at competitive, integrated job 4.3% 10.4% 0.7 0.39
Interviewed for this job 100% 20% 2.4 0.12
Job search projection
Currently or within 6 months 69.6% 50.0% 2.4 0.12
Beyond 6 months (or don’t know) 30.4% 50.0%
Currently in an internship (paid or unpaid) 17.4% 12.5% 0.3 0.58
Currently in a volunteer positition 30.4% 33.3% 0.1 0.81
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Abbreviations. Special eduation pre-employment transition services as usual (Pre-ETS); Virtual Interview Training for Transition-Age Youth (VIT-
TAY); Individuals with Disabilities Education Act (IDEA) M (mean); SD (standard deviation).
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