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ARTICLE INFO ABSTRACT

Keywords: The Michigan Department of Corrections operates the Vocational Villages, which are skilled trades training
Virtual reality programs set within prisons that include an immersive educational community using virtual reality, robotics, and
Employment

other technologies to develop employable trades. An enhancement to the Vocational Villages could be an
evidence-based job interview training component. Recently, we conducted a series of randomized controlled
trials funded by the National Institute of Mental Health to evaluate the efficacy of virtual reality job interview
training (VR-JIT). The results suggested that the use of VR-JIT was associated with improved job interview skills
and a greater likelihood of receiving job offers within 6 months. The primary goal of this study is to report on the
protocol we developed to evaluate the effectiveness of VR-JIT at improving interview skills, increasing job offers,
and reducing recidivism when delivered within two Vocational Villages via a randomized controlled trial and
process evaluation. Our aims are to: (1) evaluate whether services-as-usual in combination with VR-JIT,
compared to services-as-usual alone, enhances employment outcomes and reduces recidivism among returning
citizens enrolled in the Vocational Villages; (2) evaluate mechanisms of employment outcomes and explore
mechanisms of recidivism; and (3) conduct a multilevel, mixed-method process evaluation of VR-JIT imple-
mentation to assess the adoptability, acceptability, scalability, feasibility, and implementation costs of VR-JIT.

Recidivism
Returning citizens
Job interview

1. Introduction likely to recidivate than employed returning citizens [4]. Moreover,
gainful employment enables returning citizens to secure housing and

More than 600,000 state and federal returning citizens reenter the pay their bills [5,6], which reduces the incentive to commit crimes [7]
community annually [1] and 44% are rearrested during the first year and helps reduce recidivism [5]. Unfortunately, only 25% of returning
after their release [2]. Unemployment is often recognized as a critical citizens are employed within 12 months of re-entering their commu-
mechanism of recidivism [3] as unemployed returning citizens are more nities [8]. Therefore, there is an urgent need to enhance vocational
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rehabilitation services for returning citizens preparing to re-enter their
communities.

Approximately 50% of state prisons offer vocational services to
support employment opportunities after re-entering the community [9].
Although few vocational rehabilitation services delivered in prisons
translate into promising reductions in recidivism [10], even fewer have
been rigorously evaluated with a randomized controlled design [11].
Thus, there are promising vocational rehabilitation services that require
further evaluation. A recent job acquisition framework suggests active
job-search behavior (e.g., job interviewing) is a proximal factor to
employment [12]. Nearly all vocational rehabilitation services support
practicing job-interview skills because hiring managers ask questions to
assess a candidate’s work skills [13] and social effectiveness [14,15].
Additionally, how one discusses their prior conviction during the
interview can influence whether they receive a job offer. Vocational
rehabilitation services typically rely on instructors to train interview
skills through role-plays. However, instructors are not typically trained
to ask open-ended interview questions to facilitate thoughtful responses
during the role-plays, give feedback on clients’ levels of anxiety or
confidence about interviewing, act like hiring managers, or offer feed-
back on clients’ responses to improve their interview skills [16]. Thus, a
major gap in vocational rehabilitation services is the lack of
evidence-based practice used to facilitate job-interview training.

Our team developed Virtual Reality Job Interview Training (VR-JIT),
which enhanced interview skills and interview confidence, and
increased the likelihood of receiving job offers across five randomized
controlled efficacy trials in lab-based settings among several vulnerable
populations (e.g., individuals with substance abuse histories, schizo-
phrenia, mood disorders, autism, and veterans with PTSD) [17-21]. As
this program of research moves forward, we are intent on evaluating
whether the efficacy of VR-JIT translates into effectively enhancing
employment outcomes within real-world settings providing vocational
rehabilitation services. For example, we designed a protocol to evaluate
VR-JIT within the individual placement and support model of supported
employment services for adults with serious mental illness [22]. Given
the low levels of employment among returning citizens and lack of
evidence-based vocational rehabilitation services within prison settings
[8,11], the current study will investigate VR-JIT as an enhancement to
existing vocational services implemented in two prisons in the State of
Michigan called the Vocational Villages. The Vocational Villages pro-
vide an immersive educational community using virtual reality, ro-
botics, and other technologies to support returning citizens becoming
employable tradespeople [23].

Consistent with the Smart Decarceration Initiative [24], the pro-
posed study will evaluate whether VR-JIT is effective at improving
employment and reducing recidivism for returning citizens preparing to
re-enter their communities. First, we will evaluate the impact of VR-JIT
on individual-level outcomes (e.g., interviewing ability, employment
and recidivism rate) and system-level outcomes (e.g., staff efficiency,
VR-JIT cost-effectiveness). Second, we will evaluate the initial imple-
mentation of VR-JIT with regard to adoptability, acceptability, scal-
ability, feasibility, and implementation costs. Lastly, we will adapt an
empirical framework on job acquisition via supported employment to
explore potential mechanisms of employment (i.e., interviewing anxi-
ety, confidence, and motivation) and employment as a mechanism for
reducing recidivism [12].

2. Methods
2.1. Study design

This study uses a two-arm randomized control trial (RCT) design
where participants ages 18-29 years old who are enrolled in the
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Vocational Villages and identified as moderate-to-high risk for re-
offense for violent crimes will be randomized to receive services-as-
usual (SAU) at the Vocational Villages (i.e., the control group) or to
receive SAU at the Vocational Village in combination with VR-JIT (SAU
+ VR-JIT) (i.e., the intervention group). All study procedures and ma-
terials were reviewed and approved by the National Institute of Justice,
the Institutional Review Board at the University of Michigan, and the
Michigan Department of Corrections Office of Offender Success
Administration. Overall, the study will use a Hybrid Type I (HTI)
effectiveness-implementation design to evaluate the confirmatory
effectiveness of VR-JIT while collecting data on the delivery of VR-JIT in
two prisons (one prison is security level I and one prison is security level
) [25].

Initially, the authors from the University of Michigan, Northwestern
University, and the Michigan Department of Corrections collaborated on
designing the initial protocol using the first author’s prior HTI design
evaluating VR-JIT in mental health settings [22] and from reviewing
prior studies emphasizing lessons learned when conducting RCTs in
prison settings [26]. From here, the protocol was reviewed and refined
by an expert panel of researchers and stakeholders with expertise in
criminal justice research and services who serve as the remaining co-
authors (see 3.3). Here are the objectives of the current study:

Objective 1. Evaluate whether SAU + VR-JIT, compared with SAU-
only, enhances employment outcomes and reduces recidivism among
returning citizens.

Objective 1 Hypotheses. At the individual level, we hypothesize (H)
that SAU + VR-JIT trainees, compared with SAU-only trainees, may
have higher employment rates (H1) and reduced recidivism (H2) by six-
month follow-up; and greater improvement in job-interview skills (H3)
between pre-test and post-test assessments. At the system level, we hy-
pothesize that SAU + VR-JIT may be more cost-effective than SAU only
(H4).

Sub-objective 1. Explore whether SAU + VR-JIT trainees as
compared to SAU only trainees have increased job interviewing confi-
dence and motivation, and reduced job interviewing anxiety between
pre- and post-test.

Sub-objective 2. Explore whether using VR-JIT increases time effi-
ciency for SAU staff to engage in non-interview-practice-related voca-
tional training (system level).

Objective 2. Evaluate interview skills as a mechanism of employ-
ment outcomes and explore the mechanisms of recidivism.

Objective 2 Hypotheses. Using a framework for job acquisition
[12], we hypothesize (H) that enhanced interview skills may mediate the
effect of interview training on employment outcomes (H5; Fig. 1). We
will explore whether employment outcomes mediate the relationship
between interview skills and recidivism at six-month follow-up (Fig. 2).
Also, we will explore whether job interviewing anxiety, confidence, and
motivation mediate the relationship between interviewing skills and
employment outcomes.

Objective 3. Conduct a multilevel mixed-method evaluation of VR-
JIT implementation to assess the adoptability, acceptability, scalability,
feasibility, and implementation costs of VR-JIT. We will use surveys and
semi-structured interviews (among returning citizens, staff, and
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Fig. 1. We will test whether interview skills mediate the association between
VR-JIT completion and employment.
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Fig. 2. We will test whether employment outcomes mediate the association
between skill and recidivism.

administrators) to identify facilitators and barriers to implementing VR-
JIT in a prison-based vocational service program and describe the pro-
cess of implementation in this context. We will conduct a budget impact
analysis to estimate the cost of implementing VR-JIT at the Vocational
Villages.

2.2. Eligibility criteria

We will recruit participants from individuals enrolled in two Voca-
tional Villages. The study inclusion criteria for returning citizens include
being: 1) 18-29 years old; 2) identified as at moderate-to-high risk for
reoffending violent crimes via an internal Michigan Department of
Corrections (MDOC) assessment using the Correctional Offender Man-
agement Profiling for Alternative Sanctions (COMPAS) [27]; 3) within
three months of their earliest release date. In addition, returning citizens
are required to have a high school diploma or equivalency. The study
exclusion criteria for returning citizens include having: 1) uncorrected
hearing or visual problems that prevents one from using VR-JIT; and 2) a
medical illness that compromises cognition (e.g., moderate-to-severe
traumatic brain injury, per medical records).

2.3. Recruitment and screening

The target sample of 150 participants will be enrolled during a 36-
month recruitment window from the two Vocational Villages. Recruit-
ment and screening will involve 4 steps. In step 1, the Vocational Village
staff will identify a cohort of 12 returning citizens with the earliest
release dates, provide them with a general description of the study, and
invite them to a recruitment meeting. In step 2, the research team will
lead the recruitment meeting onsite at the prison to give a detailed
overview of the study. In step 3, the potential participants will approach
the research team to volunteer for the study. In step 4, the research team
will review the consent form with a potential participant and then obtain
informed consent.

Regarding the potential sampling frame, there will be approximately
110 eligible participants ages 18 to 29 who attend the Vocational Vil-
lages each year. Thus, we anticipate 150 participants can be feasibly
recruited during the 36 month recruitment window (out of 330 eligible
participants). If we experience a recruitment shortfall then we will
extend the upper age limit of our eligibility criteria to age 35, which will
increase the sampling frame to 768 participants during the recruitment
window. In addition, very few students (approximately 3%) are
removed from the Vocational Villages (or transferred from the prison)
for behavior or lack of progress, and as such, will have a minimal impact
on the sample size.

2.4. Randomization and blinding

The study statistician will conduct the randomization using a Web-
based system that will generate randomization blocks of 9 participants
per site [28]. Participants will be randomly assigned to the SAU +
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VR-JIT or SAU-only groups in a 2:1 ratio. Participants and Vocational
Village educational staff (known as employment readiness instructors)
will be notified of participants assigned to the intervention group, but
research team assessors will be blinded to treatment assignment as will
research team members conducting statistical analyses.

2.5. Participation in the Vocational Villages

Notably, VR-JIT will supplement active engagement in mock job
interview practice for participants randomized to SAU + VR-JIT.
Employment readiness instructors and participants may continue to
complete mock interviews, discuss interview skills, and the participants’
use of the VR-JIT tool. This approach will support a more integrated use
of VR-JIT compared to removing all job interview training services. All
other services will be provided as usual.

When conducting research in a prison setting, there are regularly
implemented prison protocols that may affect the research. Specifically,
the prisons conduct mobilizations to lockdown the facility once per
month as a test or practice. The mobilizations last approximately 3-4 h.
The “scheduled” mobilizations occur randomly, and they minimally
affect the Vocational Village trade programs as the programs are located
in buildings on the prison campus that are independent from other
prison facilities. When the mobilization occurs, MDOC staff lock down
the buildings and a count is taken of the returning citizens located in the
Vocational Village building. During the “scheduled” mobilization,
research for the day will end immediately and will be rescheduled for a
later time, and research staff will be moved to the secure staffing rooms
within the Vocation Village. If a mobilization occurs due to a real-life
issue, the Vocational Village students are returned to their housing
units. Lastly, each facility may conduct a mobilization 1 to 2 times per
year due to a real-life scenario (e.g., a significant amount of contraband;
health care issue where an ambulance would need to be brought inside
the facility).

2.6. Study intervention

2.6.1. Delivery of services-as-usual

The MDOC Vocational Villages are residential programs within
prison settings where returning citizens live, share meals, and commute
to and from the Villages together. The Vocational Villages offer 13
vocational trades and returning citizens choose 1 core trade that they
enroll in to complete. In addition to their core trade, returning citizens
can earn “stackable” credentials through coursework led by trades in-
structors. For example, the credentials could include Fork Lift Certifi-
cation, the Occupational Safety and Health Administration 30 h
certification training course for construction and general industry, and
the Commercial Driver’s License Certification [23].

As part of their enrollment in the Vocational Villages, the returning
citizens also complete a pre-employment preparation workshop (lasting
approximately 15 h) that is designed to enhance employability skills
through lessons and activities in job search, completing an application,
cover letter, resume writing, and interviewing. The employment readi-
ness instructors provide each returning citizen with at least 1 mock
interview session. The overall number of mock interviews completed
will be dependent on the assessment of skill by the employment readi-
ness instructor. In addition, the employment readiness instructors will
conduct approximately 1-2 h of classroom instruction and discussion
about the importance of job interviews with each participant prior to the
participants’ attending real-life job interviews while enrolled at the
Vocational Villages. Employment readiness instructors will track and
record the total number of role-plays completed with each participant
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during the study, which will be used as a covariate. All eligible partic-
ipants will be informed during the consent process that there will be no
consequences for declining participation in the study and that they will
be able to continue to receive their services-as-usual.

2.6.2. Virtual reality job interview training

SIMmersion, LLC (www.simmersion.com), developed VR-JIT to
support job interview training for adults with disabilities and other
needs. Our efficacy evaluations of VR-JIT revealed that participants
found VR-JIT engaging and after completing 1-2 virtual interviews, they
could use the tool on their own [17-21,29]. The user experience of
VR-JIT involves an interactive simulation comprised of video, speech
recognition, and non-branching logic components that work in tandem
to challenge trainees to navigate complex social cues and respond
appropriately to realistic interpersonal exchanges. Throughout VR-JIT,
trainees enhance their knowledge on the basics of interviewing,
including how to discuss their conviction history, through electronic
learning (e-learning) content. Trainees are also exposed to a virtual
character that interacts with trainees’ responses in real-time as they
navigate VR-JIT. The virtual character takes on the role of a hiring
manager; the character was developed using footage from an actor such
that the facial expressions, intonation, and social cues of the character
are as realistic as possible. A microphone can be utilized by trainees to
allow them to “speak” directly with the virtual hiring manager, as
opposed to communicating through keystrokes; a feature that enhances
the overall interactive environment of VR-JIT and specifically provides
experience for trainees with navigating complex social cues. Trainees
are expected to build competency in and increase retention of inter-
viewing skills through repetition.

VR-JIT relies on behavioral learning principals (e.g., repetitive
practice) to provide an infrastructure for trainees to improve their
interview skills [30,31] as well as the principles for designing effective
simulations [32] (Table 1), which supports trainees to sustain behav-
ioral change [33,34]. The experience of having to disclose a prior
conviction during a job interview can be distressing for any returning
citizen. VR-JIT further supports the work Vocational Villages are doing
to prepare returning citizens around this topic by providing opportu-
nities to practice different strategies to disclose their conviction histories
in a judgement-free environment.

2.6.2.1. VR-JIT interface and Molly Porter. After reviewing the e-
learning content, trainees will begin simulating job interviews with a
virtual hiring manager named Molly Porter. She works for a fictional
company named “Wondersmart.” The interview takes place in Molly’s
office, where the trainee joins her for an interview. After asking each

Table 1
Virtual reality job interview training learning strategies.

—

Repeatedly practicing job interviews for the same job or different jobs until they are
prepared for a real interview.

Using speech recognition to directly answer questions to reinforce learned concepts.
Drawing on one’s own work history to answer specific questions about a job.
Using an on-screen coach for suggestions during practice sessions.

Practicing to recover from ineffective responses to interview questions.

Engaging with a virtual interviewer who has memory and emotion.

Trying different strategies to answer questions that get harder as their skill
increases.

Using electronic learning materials to prepare for interviews and the other steps in
finding a job (e.g., creating a resume, researching a position, asking appropriate
questions, selecting a job that meets their needs and deciding whether to disclose a
disability, etc.).

NO U wWwN

<]
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question during the interview, Molly pauses so participants can speak
their responses via microphone, facilitated through the interface dis-
played in Fig. 3.

Molly is designed to “respond” to trainee’s behavior according to
three distinct difficulty levels: easy (friendly), medium (direct), and hard
(stern). Throughout a single interview, Molly’s behavior and personality
are also attuned to a trainee’s prior responses; she changes her future
questions and social cues in response to, for example, inappropriate
responses from a trainee. VR-JIT dictates Molly’s conditional probabil-
ities for each possible reply as determined by three factors: 1) difficulty
level, 2) the conversation history, and 3) Molly’s interactive relationship
with the trainee. Molly has demonstrated high consistency in both re-
sponses and emotional states within each given difficulty level, despite
the fact that her questions change from interview to interview. Within
the VR-JIT interface, trainees can see options for responding to Molly’s
questions; they can also access a complete transcript of the interview
along with feedback on their statements. See Fig. 3 for a complete layout
of the VR-JIT interface, including button navigation.

2.6.2.2. Nonverbal coach. Trainees receive real-time feedback from an
on-screen coach (Fig. 4) who displays nonverbal cues about the trainee’s
responses. Also, trainees can click “help” buttons that clarify interview
questions or response options. For example, the coach shows the trainee
a “thumbs down” for a problematic response. If the trainee is unclear
why their response was a problem, the help button provides a detailed
explanation about why the statement was problematic (e.g., “This
statement focuses on a negative character trait; try focusing on your
strengths™).

2.6.2.3. Personalized customization. At the beginning of the VR-JIT
experience, trainees select one of eight available positions at Wonder-
smart (the aforementioned fictional company within the simulation) to
apply for. After selecting a position (e.g., stock clerk, customer service
representative), trainees complete a job application within VR-JIT,
including questions about work-related history and skills; this applica-
tion is consistent with those found online by national retail stores. This
component of the simulation provides valuable practice with completing
realistic internet-based applications used by many employers. The job
application data provided by trainees in VR-JIT is utilized by Molly to
generate relevant questions for the job interview. For example, the job
application within VR-JIT allows trainees to indicate that they have a
prior conviction and when they do so, VR-JIT generates a range of re-
sponses for trainees to choose from that assists them in disclosing this
conviction to Molly during the interview, when prompted.

2.6.2.4. VR-JIT transcripts and summary feedback. Both during and after
the job interview, trainees can review transcripts of the interaction by
replaying the entire conversation or individual exchanges with Molly,
including a replay of the trainee’s voice as captured by speech recog-
nition. Hearing as opposed to simply reading the transcript allows
trainees to reflect on tone and other variations in voice they may have
missed or misjudged. Trainees can also click on interactive sections in
the written transcript to receive specific feedback on how their re-
sponses impacted their interview and overall score, and how Molly
‘perceived’ their responses in the simulation; including how their re-
sponses shaped her choice of subsequent questions. For example, Molly
may ask about the nature of one’s conviction and a participant may
respond with “It was for assault, but it was just a misunderstanding.”
Then their feedback might read “This makes it sound like you do not
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Follow-on

@)  "Hello, my name's Molly. We spoke on the phone. I'm glad you

M could come in today.”
9 o
_ 0 First impressions matter, so be sure to return

N
Molly's greeting in a polite and friendly manner. %)

"Thanks for inviting me for an interview."

W This is a good way to respond to Molly's opening ‘l

statement. %)

) Have you been by the construction site recently? The new store s
on track to open in a month. Some of the new hires may start
training before that

o)) No, I haven't seen the new store.

o)) Yes, | have seen the construction.

o) Yes, I've seen it. I'm glad you're on schedule.

o)) 1haven't seen it, but I'm glad to hear you're on schedule.

o) Nope, haven't seen it

o)) [ pass the site pretty often. It's been interesting to watch the progress.

Ask for Thursdays off
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Type here to find what you want to say. Slow € Options

Connection?
Ask for Thursdays off

Other questions

Ask about pay

o) Can I get Thursdays off? I have an important appointment I can't miss.
«) I need Thursday afternoons off. Can you do that?

o) I have a standing obligation on Thursday afternoons. Could that be
accommodated into my schedule?

Fig. 3. VR-JIT interface.

Fig. 4. Nonverbal job coach.

think you should have been in trouble and like you have not learned
from your past. Molly will worry that you may make the same mistakes
again because you do not seem to be sorry.” Lastly, the feedback in the
transcript is color-coded where green segments of text reflect appro-
priate or useful responses, red text indicates inappropriate or uncon-
structive responses, and black coded text denotes neutral responses.

After completing each simulated interview with Molly, trainees
receive a score and summary feedback on how to improve in the eight
domains of interview skills (i.e., hard worker, sounding easy to work
with, sharing things in a positive way, sounding professional, sounding
honest, showing interest in the position, negotiation, and overall
rapport). The total scores are based on an algorithm that tracks trainees’
performance throughout the interview; they range from 0 to 100 and if
they score 90 or above, trainees are notified “You got the job!” Notably,
the feedback provided as a part of the summary that accompanies the
score assists trainees in decoding the subtleties of interview-based in-
teractions. A more detailed description of VR-JIT can be found here
[21].

2.6.3. Delivery of VR-JIT within the Vocational Villages

The research team will train an employment readiness instructor at
each prison location to deliver VR-JIT to returning citizens in an onsite
computer lab. The labs were organized specifically for this study using
available classroom and re-purposed storage space within the Voca-
tional Villages. The employment readiness instructors will complete a
fidelity checklist indicating that they have instructed the VR-JIT trainees
on how to use the intervention. This checklist will serve as written
assurance that VR-JIT was delivered with high fidelity. The research
team will review the fidelity checklists to verify that delivery procedures
are regularly observed and provide bimonthly supervision to monitor
VR-JIT fidelity.

Based on the results of our VR-JIT efficacy research [17-21], and our
existing effectiveness trial evaluating VR-JIT [22], we recommended
that participants complete 15 virtual interviews within 2-3 weeks. In
addition, we provide each participant (randomized to VR-JIT) with a
login and password in their release documents so they can continue to
access VR-JIT after their release. The research team recommends that
trainees dedicate 1-2 h to train with VR-JIT during each visit. This
strategy is consistent with our efficacy studies, in which trainees first
engaged the e-learning component and then completed an average of 15
trials. A trial will be one complete VR-JIT interview, which takes
approximately 20-30 min to complete. Given that the computers located
in the prison setting cannot have access to the internet, the participants
will print out their transcripts for each session (each transcript includes a
record of the participant’s score and number of minutes using e-learning
and talking with the virtual hiring manager). The transcripts will be used
to fill out a ‘lab log’ that participants will present to the employment
readiness instructor who validates the data and signs the log. These
sessions will also include time for participants to review their feedback
to improve their performance and access the e-learning.

Although we designed VR-JIT to be self-guided, the employment
readiness instructor can spend 10-15 min (if needed) reviewing the
recorded transcript for each virtual interview with trainees to gain
insight into why particular responses may or may not be effective.
During our prior studies, this process required 2-3 trials before trainees
worked independently to review feedback.
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Employment readiness instructors will inform the participants when
they can progress through the VR-JIT difficulty levels (i.e., from easy-to-
medium-to-hard). Trainees will begin with “Friendly Molly” (easy) until
they score at least 90 of 100 points or complete 5 “easy” trials. A min-
imum of 3 trials at the “easy” level will be required before advancing.
Trainees will then advance to “Direct Molly” (medium) and continue
until they score 90 of 100 points or complete 5 “medium” trials. A
minimum of 3 trials at the “medium” level will be required before
advancing. Finally, trainees will advance to “Stern Molly” (hard) and
continue stay there until completing the training.

2.7. Follow-up and retention strategies

After participants return to the community, the research team will
have access to all available contact information, including phone num-
ber, email, and alterative contact information for a friend or relative. If
necessary, the research team will ask the alternative contact for any
updated phone number or email address for the participants. Beginning
on the follow-up visit due date, the research team will attempt to contact
the partcipants up to 6 times per week. After 6 weeks, the participant
will be considered lost to follow-up and the research team will obtain
follow-up employment outcomes through MDOC administrative re-
cords, which was authorized as part of the informed consent.

To help facilitate retention, the research team will send intermittent
(every 2 months) check-in correspondence to participants via mail,
email, or text message between their release and six-month follow-up
data collection.

2.8. Study measures

2.8.1. Background measures

All participants will complete a background survey to assess their
demographic and justice-related characteristics prior to their incarcer-
ation (e.g., How many times have you been arrested? How many times
have you spent time in prison? What is the total length (in months) of
time spent in prison?).

2.8.2. Primary outcomes

The primary outcomes are: 1) job interview skill change between
pretest and post-test; 2) employment rate at 6-month follow-up; 3) time-
to-employment at 6-month follow-up; and 4) rate of recidivism at 6-
month follow-up.

To assess job interview skills, we will use the Mock Interview Rating
scale that we created and tested during our efficacy studies of VR-JIT
[17-21] and includes 9 items (i.e., comfort level; hard worker, sound-
ing easy to work with, sharing things in a positive way, sounding pro-
fessional, sounding honest, showing interest in the position, negotiation,
overall rapport) scored on a 5-point scale. The anchors can be reviewed
here [20]. Participants will complete one role-play at the pre-test visit
and one role-play at the post-test visit. The role-plays will require the
participant to complete a typical job application, select two fictional job
openings (listed below), and participate in 2 job interview role-plays
with 2 trained role-play interviewers. The interviews will be video
recorded, and the videos will be scored by raters who are blinded to
condition and time-point.

Employment history will be assessed via a vocational history self-
report at pretest and 6- month follow-up (and validated at follow-up
using MDOC administrative records). Additional employment data will
be obtained for descriptive purposes, including types of jobs obtained,
hours worked, money earned, and job terminations within the follow-up
periods. Job types will be coded using the Dictionary of Occupational
Titles [36]. Competitive work, as defined by the Substance Abuse and
Mental Health Services Administration [37], pays at least minimum
wage, occurs in an integrated community setting, and is not set aside for
persons with disabilities. Reasons for job termination will be classified as
“satisfactory” (e.g., transfer) or “unsatisfactory” (e.g., quitting) [38].
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Lastly, we will collect information about length of job tenure to explore
whether enhanced skills from VR-JIT can be generalized to a longer
duration of employment as social difficulties may lead to poorer voca-
tional outcomes [39].

The rate of recidivism at 6-month follow-up will be assessed via self-
report during a 6-month follow-up call (and validated using MDOC
administrative records). Specifically, we will evaluate whether a
participant was re-arrested since their release and whether that re-arrest
led to a conviction. Additional re-arrest data will be obtained for
descriptive purposes, including number of arrests, whether or not
participant was charged, class of charge (misdemeanor or felony) and
whether the charged crime was violent or not).

2.8.3. Secondary outcomes

Secondary outcomes are: 1) job interviewing confidence; 2) job
interviewing motivation; and 3) job interviewing anxiety. Interviewing
confidence will be measured via 9 items on a 7-point Likert-type scale
validated in the VR-JIT efficacy studies [18-21]. Job interviewing
motivation will be measured by adapting the Intrinsic Motivation In-
ventory [40]. Job interviewing anxiety will be measured using the
Personal Report of Job Interviewing Anxiety that was adapted from the
Personal Report of Public Speaking Anxiety [41]. This assessment will
contain 34 items reported on a 5-point Likert scale.

2.8.4. Potential mechanisms of employment

We will explore interviewing confidence, motivation, and anxiety
measures as potential mechanisms of the relationship between inter-
vention completion and employment. We will also explore age as a
potential moderator. Finally, we will evaluate the attainment of
employment as a potential mechanism for recidivism after the comple-
tion of VR-JIT. All measures have been previously described.

2.8.5. Implementation and process measures

The Hybrid Type 1 effectiveness-Implementation trial design for this
study will use mixed methods to facilitate a multilevel and mixed-
method process evaluation of VR-JIT implementation.

Village administrators and employment readiness instructors will
complete surveys to evaluate their: 1) pre-implementation acceptability
of VR-JIT as a tool; 2) acceptability of the training in VR-JIT delivery; 3)
appropriateness of VR-JIT and expected delivery feasibility; and 4) post-
implementation evaluation of VR-JIT acceptability (employment read-
iness instructors only) and potential for sustainability beyond the study
period. The items from these surveys were adapted from the Proctor
et al. (2011) implementation research outcome domains taxonomy [42].
Additionally, administrators will complete a survey evaluating their
prospective implementation plan; while employment readiness in-
structors will complete surveys evaluating the context and adaptation to
the implementation plan (items based on the Stirman adaptation coding
taxonomy) [43,44]. Employment readiness instructors and administra-
tors will also complete an individual semi-structured interview based on
the Consolidated Framework for Implementation Research guide (www.
cfirguide.org) to evaluate facilitators and barriers to VR-JIT imple-
mentation to inform strategies used in future full-scale implementation
efforts [45,46].

We will recruit returning citizens to evaluate: 1) their view of VR-JIT
acceptability (items adapted from the Treatment Acceptability Rating
Form [47]); and 2) the usability of VR-JIT (items adapted from the
System Usability Scale [48]). The surveys will include open-ended
questions to assess the personal reflections of the returning citizens
after their use of VR-JIT. Specifically, the questions will ask: 1) What
was your favorite thing about VR-JIT?, 2) What was your least favorite
thing about VR-JIT?, and 3) Did you use VR-JIT in a different way than
you were taught? (If yes, please explain). A summary of the imple-
mentation evaluation measures can be found in Table 2.
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Table 2
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Summary of the proposed multi-level, mixed methodology for the implementation evaluation of VR-JIT adoption.

Process Evaluation Domain

Type of method, source of data, examples

Quantitative Data

Qualitative Data

Acceptability (returning citizens)

Acceptability (employment readiness
instructor)

Scalability (MDOC administrators)

Feasibility (returning citizens)

Feasibility (employment

readiness instructor)

Cost (MDOC administrators)

Training Experience Questionnaire (example questions: How easy
was the training to use?; How helpful was this training in preparing
you for a job interview?)

Intervention Delivery Experience Questionnaire (example
questions: how acceptable is the time required to deliver VR-JIT;
how disruptive is VR-JIT to the services you provide?)

We will administratively monitor: adherence to training visits;
reasons for missed visits; number of completed virtual interviews

We will administratively monitor the time required to train
employment readiness instructors to deliver VR-JIT; fidelity of
VR-JIT delivery; fidelity checklist completion rates; employment
readiness instructor time allocated to VR-JIT implementation

We will monitor the time employment readiness instructor spent
on their regular duties before and during the VR-JIT delivery.

Survey for returning citizens (example questions: What was your
favorite aspect of VR-JIT?; What did you like least about VR-JIT?)

Semi-structured interviews with employment readiness instructor
(example questions: Can you share your thoughts on what was
appealing about teaching returning citizens how to use VR-JIT?; How
did VR-JIT influence your other services?)

Semi-structured interviews with MDOC administrators (example
questions: What are some potential challenges to scaling up the
delivery of VR-JIT at the Villages? What adaptations may be needed
to the existing implementation strategy for VR-JIT to make it more
scalable at the Villages?)

Survey for returning citizens (example questions: In what ways
would you change the way you access VR-JIT to make it easier for
you to practice? What difficulties did you experience when trying to
use VR-JIT)

Semi-structured interviews with employment readiness instructor;
(example questions: What would need to change in your job to be the
primary person delivering VR-JIT to your clients?; What was your
experience completing the fidelity checks?; What are barriers to VR-
JIT implementation? What are factors that help to successfully
facilitate VR-JIT implementation?)

Semi-structured interviews with MDOC administrators (example
questions: To what extent does the cost of offering VR-JIT to
returning citizens affect your decision to use it? Do you expect cost to
be a major factor in continuing to use VR-JIT at the Vocational
Villages?)

2.9. RCT and implementation evaluation data collection schedule

The data collection schedule for the RCT can be found in Table 3.
First, participants will complete all pretest assessments during visit 1
and visit 2 (T1 data points). Employment readiness instructors will
deliver VR-JIT during visits 3-8. Then the returning citizens will com-
plete all posttest assessments during visit 9 (T2 data points), followed by
a 6-month check-in call (T3 data points). For the implementation eval-
uation, we will administer surveys to administrators and employment
readiness instructors immediately following training on how to deliver
VR-JIT; and during and after the implementation of VR-JIT for each
cohort; and at the end of the study to capture baseline, early, and later

perceptions of implementation. The semi-structured interviews with
employment readiness instructors and administrators will occur after
each cohort.

2.10. Data analyses with power estimates for objective 1 hypotheses

2.10.1. Hypothesis 1: SAU + VR-JIT trainees, compared to SAU-only
trainees, will have higher employment rates by T3

HI: SAU + VR-JIT trainees will have higher employment rates than
SAU-only by T3. To test H1, we will use multiple logistic regression and a
Wald chi-square test of the coefficient to its standard error, to compare
the adjusted employment proportions in the two conditions (attained a

Table 3
Schedule of assessments.
Study Measures Instrument Collection Method Timing
T1 T2 T3
Background, clinical and cognitive measures
Vocational history Employment History Interview Interview X
Felony Offense Risk Correctional Offender Management Profiling for Alternative Sanctions: MDOC Report X X
Violent-Felony Offense Risk and Non-Violent Felony Offense Risk
Justice history Justice History Interview Interview X
Primary Outcomes
Employment rate Employment History Interview Interview X X
Time-to-employment Employment History Interview Interview X X
Job interview skill Mock Interview Rating Scale Interview Role-Plays X X
Recidivism Follow-up Interview Interview X
Secondary Outcomes
Job-Interviewing self-efficacy” Job Interview Self-Efficacy Survey Self-Report X X
Job-Interviewing motivation® Intrinsic Motivation Inventory Self-Report X X
Job interview anxiety” Personal Report of Job Interview Anxiety Self-Report X X
Exploratory Outcomes/Mechanisms
Mental health symptoms” DSM-5 Self-Rated Level 1 Cross-Cutting Symptom Measure — Adult Self-Report X X
Life stress” Ten-Item Index of Psychological Distress Based on the Symptom Checklist-90 (SCL-90) Self-Report X X

@ Note: Though it was not an outcome included in the original grant application, this measure was added in response to reviewers.
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job =1 vs. failed to attain a job or censored with a job = 0, between T1
and T3). We calculated power using SAS, accounting for small samples.
Our trial, recruiting 150 participants, has 90% power for a two-sided p
= 0.05 level test with SAU + VR-JIT effectively increasing the rate from
25% to 54% employment [49,50]. Based on our earlier study, in which
we found an OR of 8.7, or effectively tripling the employment rate from
25% to 75%, and a power of 0.99 at this magnitude of effect, we feel
confident that we will have sufficient power in this study.

2.10.2. Hypothesis 2: SAU + VR-JIT trainees will have greater
improvement in job interview skills than SAU-only by T2

To test Hypothesis 2, we will conduct a linear mixed model with pre-
and post-interview scores as repeated measures and treatment group as
the fixed factor. Based on our pilot data [17-21], we expect r = 0.70
between T1 and T2 scores, and an effect size of d = 0.67 between pre-
and post-interview role-play scores using VR-JIT. Assuming a
small-to-moderate effect within SAU-only (e.g., d = 0.25), our power
estimate assumes a medium effect size contrasting SAU-only with SAU
+ VR-JIT (d = 0.67-0.25 = 0.42). Assuming d = 0.67 and using the
method of Diggle et al. [51], an N = 150 corresponds to over 80% power.

2.10.3. Hypothesis 3: SAU + VR-JIT trainees will have greater reductions
in recidivism than SAU-only between T1 and T3

To test Hypothesis 3, we will compare recidivism percentages between
SAU + VR-JIT and SAU-only at T3. With N = 150, we will have 75%
power to compare recidivism percentages between SAU + VR-JIT and
SAU-only at T3. Assuming that the SAU-only group will have recidivism
close to the national recidivism rate of 68% [2], N = 150 will provide
75% power, compared with 40% in the SAU + VR-JIT group. If an
additional 11 people are recruited, power will increase to 80%.

2.10.4. Hypothesis 4: SAU + VR-JIT will be more cost-effective (CE) than
SAU-only

We will conduct a cost-effectiveness analysis (CEA) to test the hy-
pothesis that in the short-term, SAU + VR-JIT is more cost-effective than
SAU-only. We will use a societal perspective, which includes interven-
tion costs and client costs provided by the MDOC program director [52].
Intervention costs include fixed costs (e.g., costs supporting hiring,
training, and coordination) and variable costs (e.g., time spent by
vocational readiness counselors). We will also assess the cost associated
with time spent by clients using VR-JIT. We will apply standard ap-
proaches to identifying and assigning unit costs for each cost component
[52]. We will use the proportion of clients who attain a job as our
effectiveness measure. The key cost-effectiveness metric to be calculated
is the incremental cost-effectiveness ratio (ICER), which is defined as the
difference in total costs between the SAU + VR-JIT and SAU-only groups
divided by the between-group difference in the proportion of clients who
receive a job. We will use bootstrapping and Fieller’s theorem to
calculate confidence intervals around the ICER [53,54]. We will conduct
sensitivity analysis by deriving cost-effectiveness acceptability curves
that display the probability of SAU + VR-JIT being cost-effective at
various threshold values [55].

2.10.5. System-level exploratory analyses

Explore whether using VR-JIT increases time efficiency for SAU staff
to engage in non-interview-practice-related vocational training, relative
to SAU only (system level).

2.11. Data analyses with power estimates for objective 2 hypotheses

2.11.1. Hypothesis 5: improved interviewing skills will mediate the effect of
interview training on employment outcomes

To test hypothesis 5, we will first test if there is a significant SAU +
VR-JIT effect on interview skills compared to SAU-only, then we will
check for treatment-by-mediator interaction [56], and then we will
check on the product of the two coefficients [57] with bootstrapped
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confidence intervals [58]. We simulated power for this test, finding 80%
power when the effect size for the mediator (interview skills) is small (d
= 0.20) and the odds for the mediators leading to a job is OR = 1.8; thus,
we expect to have sufficient power. These older mediational models are
informative but incomplete, and they will be followed by computing the
causally interpretable average natural indirect effect [59].

2.12. Data analyses for objective 3

2.12.1. Mixed-methods quantitative analyses

We will report on the descriptive statistics (i.e., mean, standard de-
viations, range) of VR-JIT implementation (i.e., pre-implementation VR-
JIT acceptability (administratorss, employment readiness instructors);
prospective delivery (administrators only); acceptability of VR-JIT de-
livery training (administrators, employment readiness instructors); VR-
JIT appropriateness and expected delivery feasibility (administrators,
employment readiness instructors); implementation context and adap-
tation (employment readiness instructors only); post-implementation
VR-JIT feasibility and sustainability (administrators, employment
readiness instructors), acceptability (administrators, employment read-
iness instructors, returning citizens), and usability (returning citizens
only). Also, we will conduct paired-sample t-tests to evaluate whether
there were differences between implementation context and adaptation
at delivery midpoint and endpoint. The obtained mean scores in this
study will be compared to those of prior VR-JIT studies and to bench-
marks in the published literature when appropriate (e.g., System Us-
ability Scale).

2.12.2. Mixed-methods qualitative analyses for administrators and
employment readiness instructors

Open-ended semi-structured interview data from administrators and
employment readiness instructors will be transcribed in preparation for
data analysis. We will analyze the data iteratively using thematic anal-
ysis and the constant comparative approach [60,61] to identify emer-
gent themes regarding the acceptibility, scalability, feasibility, and
barriers and facilitators of implementing VR-JIT in prisons. Barriers and
facilitators will be coded using the CFIR Codebook (http://www.
cfirguide.org/CFIRCodebookTemplate10.27.2014.docx). Two research
staff will analyze the data using the Ethnograph qualitative data analysis
package. They will independently analyze a subset of transcripts to
iteratively develop new codes inductively as they emerge and deduc-
tively based on topics covered in the CFIR Codebook and on the defi-
nitions of implementation outcomes as defined by Proctor et al. [42].
Once a set of final codes and inter-coder reliability is achieved, the codes
will be applied to all transcripts [62,63]. Framework analysis will be
used to evaluate employment readiness instructors’, and administrators’
perceptions of VR-JIT acceptibility, scalability, and feasibility to VR-JIT
implementation [64]. To facilitate comparison, a matrix of themes will
be developed: participant type (x-axis) vs. barriers and facilitators
(y-axis). Matrices will identify y-axis themes common to all groups and
features specific to particular subgroups, should they be present in the
data [65]. For example, the experience of implementing VR-JIT for
trainees may be related to organizational context factors not evident
among staff or administrators, and administrators might perceive
feasibility and sustainability differently due to barriers that staff and
trainees do not report.

2.12.3. Mixed-methods qualitative analyses for returning citizens

We will evaluate the acceptability and usability using the three open-
ended questions listed in section 2.8.5. To process and analyze the open-
ended responses, two coders will review responses and use an open
coding technique to generate themes across the three questions. Pre-
liminary codes and themes will be shared with a third reviewer and a
discussion will be held to reach agreement. Lastly, themes will be
organized into a final framework which will be confirmed by the coding
team.
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2.12.4. Cost analyses

We will assess the pre-implementation costs to prepare the prisons to
implement VR-JIT and the costs of actually implementing VR-JIT using
budget impact analysis (BIA). In addition to estimating the costs of
implementing VR-JIT at the Vocational Villages, we will produce a
spreadsheet model that other prisons can use to input site-specific pa-
rameters in order to estimate their own costs of implementing VR-JIT.
Consistent with current best practices for BIA [66], we will use assess
costs from the perspective of the implementing organization (the
prisons). Beyond the VR-JIT cost components for the CEA described in
Hypothesis 4, we will also measure the time spent training by employ-
ment readiness instructors, the time spent maintaining the VR-JIT lab,
and software costs. All project staff will be provided an Excel-based
template to record time spent on each VR-JIT-related activity [67].
Total costs for each arm will be aggregated and then compared. We will
use sensitivity analysis to vary key cost component input values (e.g.,
number of trials per study participant) to estimate the range of total
costs for each arm.

2.13. Quality assurance and quality control

2.13.1. Preparation for conducting research in prisons

Before research team members are able to conduct study visits onsite
at the prisons, they must first pass a Michigan Law Enforcement Infor-
mation Network (LEIN) background check. Research team members will
complete a LEIN form that will be processed by each prison and needs to
be repeated annually. After research team members receive clearance to
enter the facilities, they will be required to attend an orientation at one
of the prisons. During the orientations, research team members will be
asked to complete two forms that will be kept on file at the facility: 1) a
personnel information and emergency notification form and 2) a
volunteer identification form. After completing the forms, the research
team members will meet with Vocational Village administrators who
will review the rules and regulations for entering and conducting
research within the prison. In addition to this informational session, the
Vocational Village administrators will provide a guided tour of the
Vocational Village. Although orientation may occur at only 1 prison site,
research team members will receive guided tours of both Vocational
Villages so that the research team members and the Vocational Village
staff can work together to finalize the implementation settings and
strategies.

2.13.2. Data management at the University of Michigan

Participants will be recruited using the University of Michigan
Institutional Board (IRB) approved strategies, documents, and scripts. A
review of these strategies will occur after each recruitment session at the
Vocational Village sites to assess if the approved recruitment strategies
are effective and successful in enrolling participants or if new strategies
are needed. The study coordinator will review enrolled participants to
confirm they meet eligibility criteria specified by the study sponsor, the
National Institute of Justice. The study coordinator will also audit all
study files in order to confirm completion of study data forms. If missing
data are identified, the study staff member who completed the data
collection visit will be contacted and a plan developed in order to obtain
the missing data. All study data will be entered into online data entry
forms created via Research Electronic Data capture (REDCap [28]). The
double data feature will be enabled in order to ensure best data quality
assurance. University of Michigan staff members who collected the data
will complete first data entry while another University of Michigan staff
member will complete the second data entry. REDCap is a password
protected system that can be accessed via a virtual private network and
is also behind firewalls. To best protect participant confidentiality,
participants will be assigned a personal identification number (PIN).
Study data will be linked to this number and not the participant’s name
within the REDCap database. A separate REDCap database will be
created to link the participant name to their PIN but this separate
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database will not be linked to any other study data. Paper copies and
video storage devices will be stored in a locked filing cabinet in a locked
office at the University of Michigan School of Social Work. Audio and
video files will be encrypted before being stored electronically, and
other computer data files will be stored on password-protected com-
puters within the University of Michigan. The study coordinator and
statistician will routinely review data collection procedures, data stor-
age, data management, and data analysis, in order to monitor the reli-
ability and validity of the data.

2.13.3. Data management and arrival procedures at the Vocational Villages

All study items that research team members will bring into the
Vocational Villages (i.e., video cameras, tripods, headsets, audio re-
corders, research data lockboxes, and all paper-based data collection
materials) will be reviewed and approved by prison administrators prior
to initiating the study. Once approved, all study items will be listed on
the prison’s Gate Manifest, which is a document identifying approved
items and signed by an MDOC administrator. Every time research team
members enter and exit the prisons with their study items, the Gate
Manifest will be referenced. In addition to the Gate Manifest, research
team members will also carry a letter from MDOC’s Success Adminis-
trator, which states that any video footage obtained inside the Voca-
tional Village (i.e., job interview role-plays) is protected data and may
be removed from the prisons without review from prison officials.

Regarding arrival procedures, research team members will check in
at the prison’s front desk and obtain a volunteer pass that will allow
them to enter the facility. In order to get their volunteer pass, research
team members will need to present a picture ID. Research team members
will be required to successfully clear security every time they enter the
prison. Clearing security will require walking through a metal detector
and being searched by a corrections officer. In addition, a corrections
officer will check that the items listed on the Gate Manifest are the items
being brought inside the facility. After research team members have
cleared security, they will proceed through the gates into the prison and
escorted to the Vocational Village by prison staff. In addition, the prisons
require additional sign-in sheets inside the gates and upon arrival at the
Vocational Village (which is a separate housed facility apart from the
general population). These additional sign-in sheets enable the prison to
maintain a count of research team members (along with non-custody
and other volunteers inside the facility).

2.13.4. Data collection fidelity

It is critical to maintain a high level of fidelity when collecting
research data in a prison setting. We will implement the following best
practices for training research staff. Research staff will receive training
from the study coordinator who has expertise working in the criminal
justice system. The training will consist of first attending an orientation
at one of the two prisons to learn the rules and regulations of working
inside a prison facility. After attending an orientation, a research team
member will observe the study coordinator conduct a complete mock
study visit where they will consent a participant, administer surveys,
and perform a job interview role-play. Next, the study team member will
conduct at least three mock study visits independently with the study
coordinator observing and providing feedback. These mock study visits
will be conducted both at the University of Michigan as well as on-site at
the Vocational Village locations. Once the study coordinator determines
the research team member is ready to conduct a study visit on their own,
the research team member will conduct a final visit with the PI
observing. The PI will assess the research team member’s performance
and, if sufficient, grant him or her authorization to conduct research
visits. If the PI decides the research team member requires additional
training, they will conduct subsequent mock visits with the PI until their
performance is deemed satisfactory. Then, the PI will authorize the
research team member to work with participants.

Role-play training will be monitored by the PI, who has expertise in
the area of training and supervising study team members to successfully
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carry out the job interview role-play assessments [17-21]. Study team
members will read through the role-play training script, have the op-
portunity to ask the PI questions, and will then practice administering
the role-play three times with the PI. The goal for study team members is
to replicate the ‘friendly’ Molly personality on the ‘easy’ difficulty level.
During these practice sessions, the PI will provide feedback, and then
assign the study team members to conduct the role-play with an addi-
tional study team member. The PI will again provide feedback after
observing these performances, and then give the final authorization for
the actor to work actively with participants. In order to monitor fidelity
of the study team member’s performance, a rating system was developed
to be used when reviewing videos of study team member’s role-play
performances with participants. The rating system is on a scale of 1-3
(1 = no retraining is necessary; 2 = staff member needs minor retrain-
ing; 3 = staff member needs significant retraining). Study team members
are rated on the following categories: agreeableness/positive affect,
evenness of tone, eye contact, assertiveness, and professionalism. If
research staff receive a 2 or 3 on any of the categories, they must meet
with the PI for review before being allowed to continue to conduct
role-plays with participants.

2.13.5. VR-JIT delivery fidelity

First, the employment readiness instructors will attend a 1-h orien-
tation led by the study team on how to use VR-JIT. Next, the employ-
ment readiness instructors will use the tool themselves and complete
three virtual interviews while becoming more familiar with navigating
the e-learning component. The PI designed a self-monitoring fidelity
checklist in order to promote a high level of fidelity when teaching VR-
JIT. The employment readiness instructors will use the fidelity checklist
during the final stage of training where they role play teaching how to
use VR-JIT. The role-plays will be supervised by the research team
members who will provide feedback on performance.

The employment readiness instructors will be provided these fidelity
checklists and required to complete them as they are teaching study
participants to ensure that each area of VR-JIT is being covered. The
research team will collect and review the fidelity checklist for every
cohort of participants. Orientation sessions where employment readi-
ness instructors teach the tool will also be audio recorded and randomly
selected for independent review by research staff. If it is discovered
during these reviews that an employment readiness instructor does not
obtain at least 90% fidelity on the checklist during a session, then that
person will be required to undergo refresher training on the delivery
process. Refresher training will consist of research staff and employment
readiness instructor meeting in person to review the script for delivery
and participating in another peer-to-peer orientation until fidelity is
100% attained. Once this refresher training is completed, the employ-
ment readiness instructor will be approved to lead future orientation
sessions.

The research team will assess participant adherence to VR-JIT by
monitoring: 1) total number of completed virtual interviews (SAU + VR-
JIT group) and mock interviews (SAU-only group); 2) attendance at the
VR-JIT sessions; 3) reasons for missed visits; and 4) attendance at reg-
ular SAU services. The research team will review and discuss VR-JIT
adherence (and challenges to adherence) during weekly team meetings.

Lastly, given that the participants live, share meals, and commute
together, the study has a potential threat to internal validity as the SAU
+ VR-JIT group may share job interview strategies, learned from VR-JIT,
with the SAU group. That said, the participants are actively competing
with each other for jobs while residing in the prison as the Village sets up
real-life job interviews with community employers while participants
are completing their certificates within the Villages. Thus, the potential
competition for employment may reduce the risk of treatment diffusion
of job interview strategies learned via VR-JIT. Moreover, a core feature
of VR-JIT is the opportunity to repeatedly practice interviews which is
unavailable to the SAU group.
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3. Discussion

The rapid emergence of technology-based interventions has trans-
formed how prison settings can deliver evidence-informed educational
practices (e.g., http://apdscorporate.com). However, technology-based
interventions are not being leveraged to extend or enhance the de-
livery of the types of services that are shown to minimize recidivism,
such as pre-employment training [3,10]. This study aims to fill that gap
by evaluating the effectiveness and implementation of a
technology-based intervention to enhance vocational rehabilitation
services in prison settings. Further, this study will be among the first to
use a novel hybrid type I effectiveness-implementation design that em-
ploys a simultaneous evaluation of an intervention’s effectiveness while
enabling an in-depth process evaluation. This design is specifically
suited to improve our initial understanding of whether
technology-based interventions such as VR-JIT: 1) can be feasibly
adopted in a prison setting; 2) is acceptable to the administrators,
employment readiness instructors, and returning citizens in this setting;
3) is scalable; 4) is generalizable to other prison settings; 5) is
cost-effective; and 6) might be sustainable long-term. One of the most
significant outcomes emerging from this design is the potential to reduce
the time needed to translate this innovative research into practice [25].

3.1. Potential enhancements to prison-based vocational training

Assuming that VR-JIT enhances skills and access to employment for
returning citizens, the findings from this study have the potential for a
widespread impact at both individual- and system-levels within prison
settings. Specifically, the use of VR-JIT to facilitate interview training
traditionally led by employment readiness instructors could release
approximately 3-5 h per week per instructor. Thus, these 3-5 h could be
reallocated to other important Vocational Village activities such as
completing job development (e.g., resume building, developing rela-
tionship with community employers), linking clients to community re-
sources (e.g., connecting clients to the State’s Division of Rehabilitation
Services), or administration (e.g., case notes, respond to emails,
schedule appointments, administer GED exams). In addition, the
implementation of VR-JIT within the Vocational Villages could translate
into an expansion of the prison’s capacity to provide job interview
training.

3.2. Pre-funding modifications to the trial

After scientific review by the National Institute of Justice, the
research team extended follow-up from 6 months to 12 months. Thus,
the T3 data points will use employment and recidivism outcomes by the
12-month mark. We will also conduct exploratory analyses to evaluate
the T3 outcomes using the 6-month follow-up data.

3.3. Post-funding modifications to the trial

After the study was funded, we convened an expert panel consisting
of scientists, MDOC stakeholders, and a returning citizen stakeholder to
review the proposed study and provide recommended modifications
based on the acceptability and the potential feasibility of the proposed
design. The expert panel included the PI and Co-Is (JJ, GC, SK, JS),
MDOCs Assistant Education Manager (RM), and the Reentry Coordi-
nator for the Washtenaw County Sherriff’s Office (AS).

3.3.1. Modifications requested by the expert panel

After a full review, the expert panel made the following three rec-
ommendations. First, the panel suggested that the study include mea-
sures of mental health and life stress as potential covariates for
participant engagement in the intervention and to monitor potential
changes in stress and mental health after participants’ release as it re-
lates to their potential employment and recidivism. In response, we will
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ask the participants to complete a 10-item version of the Symptom
Checklist, which is a standardized assessment of psychological distress
[68]. In addition, all participants will complete the DSM-5 self-rated
level 1 cross-cutting symptom measure to assess their current
self-reported mental health symptoms that may cut across diagnostic
boundaries [69]. Both measures will be collected at T1 and T3 (see
Table 3). We will explore the total score of each measure as potential
mediators of employment and recidivism. We will also explore potential
change in each measure between study time points. Exploratory ana-
lyses will use the same statistical approaches chosen to test hypotheses 2
and 5.

Second, the panel suggested adapting the mock interview rating
scale to evaluate the returning citizen’s ability to disclose their prior
conviction during the job interview. In response, the research team
sought feedback from a returning citizen stakeholder to support devel-
oping the new evaluation anchors around disclosure.

Third, the panel suggested reducing the burden on employment
readiness instructors during the implementation evaluation. The pro-
posed study sought employment readiness instructors to complete
implementation context and adaptation surveys during the middle and
at the end of each cohort and a semi-structured implementation inter-
view after each cohort of recruited participants (i.e., each prison will
have a cohort of 9 participants at a time). The panel recommended that
the implementation context and adaptation survey will be collected
during the middle and at the end of the first cohort, but then only after
the completion of each subsequent cohort. In addition, the semi-
structured implementation survey will now be conducted after the
completion of every 4 cohorts.

Fourth, the panel suggested revising the process measures to allow
for unstructured, open-ended interview questions in addition to those
semi-structured questions derived from the CFIR. In addition, the
qualitative analysis will benefit from the qualitative coders using the
CFIR as a reference point for thematic analysis, and then using the
constant comparison to search for emerging themes.

3.4. Conclusion

This is a first-of-its-kind trial aimed at evaluating VR-JIT in a prison
setting under real-world conditions. This highly sophisticated effort is a
critical step in the translational research pipeline, as the intervention is
embedded to the greatest extent possible in the typical workflow of an
existing delivery system replete with a certain degree of unpredictability
regarding how returning citizens, staff, and administrators will respond.
Prior efficacy trials have established that the intervention works reliably
when delivered in a particular manner. Now, an effectiveness trial re-
focuses the study on how the service delivery context in which VR-JIT is
used affects and relates to its effectiveness in helping returning citizens
achieve employment. This also represents a shift from internal validity
to one emphasizing external validity. This study is specifically powered
to test the effectiveness of VR-JIT compared to pre-employment prepa-
ration delivered solely by prison staff (services as usual) in a prison
setting with adult males seeking employment after community re-entry.
This trial simultaneously allows for a rigorous evaluation of critical
implementation factors, which is consistent with the aims of a type I
hybrid effectiveness-implementation trial as described by Curran et al.
[25]. The data gathered during this study will be utilized for rapid
translation and scale-up if the intervention is deemed effective at the
conclusion of the trial, while the implementation evaluation data could
illuminate the most salient factors relating to the effectiveness, sus-
tainability, and future adoption of VR-JIT. Finally, should VR-JIT be
effective and shown to be viable for broad implementation in prison
settings, the effects would be wide-ranging given the individual and
societal benefits associated with both gainful employment and relatedly,
reduced recidivism among those re-entering the community from prison
settings [10,70].
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