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Abstract
Virtual reality (VR) technologies have been shown to impact the affective and motiva-
tional dimensions of learning, for example increasing learners’ enjoyment, confidence, 
and self-efficacy beliefs. While VR is increasingly being used for workforce develop-
ment, research on these dimensions of learning in authentic workforce development con-
texts remains thin. This mixed-method case study addressed the need for more research 
on VR’s affordances for engaging affective dimensions of learning. We investigated the 
impact of a job interview VR simulation on the emotions, confidence, and self-efficacy 
beliefs of jobseekers who have been impacted by the criminal justice system. By observ-
ing the implementation of this application in an authentic workforce development con-
text, we also addressed questions about how VR use and facilitation vary among par-
ticipants. We find compelling evidence that a VR job interview simulation tailored to 
the experiences of people impacted by the criminal justice system can alleviate some of 
the emotional toll the job search takes on this vulnerable population, but we did not find 
evidence of changes in their self-efficacy beliefs. We discuss ways participants described 
the simulation as authentic practice, and how its facilitation and use varied, emphasizing 
the importance of VR design as a tool within a broader instructional context.

Key words Virtual Reality · Workforce Development · Affective Dimensions of 
Learning

1 Introduction

Virtual reality (VR) technologies have a number of affordances for education and work-
force development. The characteristics of the technology that immerse the user in a 
digital setting and allow for interactivity with virtual environments, objects, and peo-
ple make immersive media powerful for learning. This includes visualizing unseen phe-
nomena, situating learning in virtual contexts that feel real, practicing procedural skills 
in low-stakes environments, and tapping into learners’ intrinsic motivation to engage 
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them (Dalgarno & Lee, 2010). For these reasons, a myriad of VR applications have 
been developed for workforce learning in recent decades and, as the technology becomes 
more cost effective and pervasive, new industries are looking to it as an important tool to 
enhance their workforce development programs (Xie et al., 2021).

One promising use of VR in workforce training is to engage the affective domain of 
learning, including emotional and motivational dimensions that are intertwined with 
cognition but often lacking in traditional instruction (Chaffar & Frasson, 2012; Mar-
tin & Reigeluth, 2013). VR can give users a strong emotional response including joy, 
fear, relaxation, awe, and curiosity (Chirico et al., 2017; Markowitz & Bailenson, 2021; 
Urban, 2022). Studies using VR for learning applications find it enhances motivational 
dimensions of learning, including intrinsic motivation and self-efficacy, or their belief 
in their own capabilities (Mayer et al., 2022; Queiroz et al., 2022), and specifically can 
increase confidence in workforce training (Abich et al., 2021). This study contributes to 
this line of research by exploring the impact of VR on such emotional and motivational 
dimensions of workforce development for jobseekers who have been impacted by the 
criminal justice system, a particularly vulnerable group who struggle with confidence in 
job interviews due to stigma of their backgrounds (Park & Tietjen, 2021).

Despite an increased interest in VR, research on its effectiveness for learning in 
authentic workforce development contexts remains nascent. The Immersive Learning 
Knowledge Tree initiative outlines how research on immersive learning has suffered 
from a techno-centric approach focused on devices, rather than “the actual uses, prac-
tices, and strategies taking place with immersive learning” (Beck et al., 2021, p. p.4). 
Reviews have found that most research on learning with VR has been conducted in lab 
experiments comparing VR to less immersive devices, has focused on gains in content 
knowledge retention or procedural skills, and without grounding its design in learning 
theories (Abich et al., 2021; Hamilton et al., 2021; Radianti et al., 2020). These studies 
find mixed results in terms of the impact of VR on learning (Wu et al., 2020), but more 
consistently document impacts of the technology on learners’ interest, attitudes, and 
enjoyment of learning over other devices (Huang et al., 2021; Makransky et al., 2019; 
Parong & Mayer, 2018). Additionally, studies of using VR for workforce training show 
that it increases learners’ confidence (Abich et al., 2021).

Therefore, questions remain about the most fruitful areas in workforce development to 
leverage the affordances of VR, as well as why their impact varies across contexts. We 
explored these questions by studying some of VR’s most promising affordances to address 
affective dimensions of workforce development for vulnerable jobseekers, namely their 
emotions and beliefs, and by looking at VR as a pedagogical tool within a broader instruc-
tional system. To do so, we conducted a mixed-method case study to investigate the impact 
of a job interview VR simulation on the emotions, confidence, and self-efficacy beliefs 
of jobseekers who have been impacted by the criminal justice system. By observing the 
implementation of this application in an authentic workforce development context, we also 
addressed questions about how VR use and facilitation vary among participants. The find-
ings contribute to growing interest in using VR in workforce development by providing 
evidence on how learners experience such programs and suggesting ways the experiences 
can be more effectively incorporated in training programs. The study also contributes to 
the need for evidence on applications and practices of VR in authentic learning environ-
ments (Beck et al., 2021; Southgate, 2020).
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2  Literature Review

2.1  Post‑Incarceration Workforce Challenges

Getting a job is an important milestone for individuals who were formerly incarcer-
ated or otherwise involved in the criminal justice system, as research shows a corre-
lation between post-release employment and reduced recidivism (Lockwood et al., 
2015). Yet of the more than 650,000 individuals released from prison every year 
in the US, it is estimated that two thirds are unemployed at any given time despite 
a strong desire to work (Carson et al., 2021; Wang & Bertram, 2022). People with 
criminal backgrounds face barriers to securing jobs due to a variety of factors, from 
lack of opportunities to gain experience, skills, and education to policies that pre-
vent employers from hiring people with offenses on their records. In addition to 
these challenges, they face substantial stigma from employers and others in society.

Research has shown that overcoming the stigma of justice system involvement and 
being able to discuss it comfortably and confidently is a key part of successfully reenter-
ing the workforce (Park & Tietjen, 2021). Job interviews are one important context in 
which people impacted by the criminal justice system must explain their past. For exam-
ple, social workers are trained in supporting formerly incarcerated individuals to prepare 
for anxiety-producing job interviews by “emphasizing how they have grown from their 
experience and what they would like to achieve in this new phase of their life” (Social 
Work License Map, 2021). Jobseekers’ beliefs, emotions, and confidence are important 
to being successful in interviews (Moynihan et al., 2003; Petruzziello et al., 2021; Tay 
et al., 2006), something with which people affected by the criminal justice system may 
particularly struggle.

2.2  Simulations for Job Interview Training

In workforce development, studies show that self-efficacy in interviewing, a person’s 
belief they can succeed in a job interview, can be improved by giving jobseekers practice 
and feedback (Petruzziello et al., 2021). Simulations have been used to help incarcerated 
individuals practice their job interviewing skills, such as the VR-Job Interview Train-
ing (VR-JIT) program. This computer-based program has increased participants’ confi-
dence, interview skills, and employment outcomes (Smith et al., 2015). A recent study 
experimented with using the VR-JIT with incarcerated individuals and found positive 
impacts when used multiple times by participants at increasingly difficult levels (Smith 
et  al., 2022). However, this program was not specifically tailored for justice-involved 
individuals to practice their specific challenges addressing their criminal record in an 
interview and has not been designed for use on a more immersive device like a VR head-
mounted display.

2.3  Virtual Reality and Impacts on Emotions and Beliefs

VR is a technology that immerses users in an environment by surrounding them in a dig-
ital setting, typically with a head-mounted display, engendering a sense of “being there” 
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in a virtual place that is different from their physical location (Slater, 2009). This height-
ened immersion also provides users the ability to interact with objects and environments, 
situating learning in contexts and allowing for interactions that are difficult or impossible 
in typical classrooms (Dede, 2009). VR’s affordances that make learners feel immersed 
in a task and give them agency over their actions and the environment can impact their 
self-efficacy beliefs, or their belief in their ability to achieve a goal, by giving them the 
feeling of having a mastery experience and of observing others deeply (Makransky & 
Petersen, 2021). VR has been shown to increase learners’ self-efficacy in education and 
training programs (Abich et al., 2021; Hamilton et al., 2021).

VR has also been shown to consistently impact users’ affective responses, including 
their mood, emotions, and interest (Jun et al., 2020; Markowitz & Bailenson, 2021). For 
example, VR experiences can evoke emotions such as joy, anger, and anxiety (Felnhofer 
et al., 2015), and can be used to make people feel relaxed (Serrano et al., 2016). VR is 
used for exposure therapy, in which people confront their emotions in response to pho-
bias or trauma by engaging in virtual experiences that elicit and teach them how to man-
age them (Parsons & Rizzo, 2008). The effect of VR on participants’ emotions may play 
an important role in how it can support jobseekers who have high levels of anxiety and 
low levels of self-efficacy, as studies suggest anxiety about the job search is related to 
jobseekers’ self-efficacy (Deer et al., 2018). This may be helpful for people impacted by 
the criminal justice system, and computer-based simulations have decreased such partic-
ipants’ interview anxiety (Smith et al., 2022). The added emotional response and oppor-
tunity for mastery experiences in immersive VR holds promise to support vulnerable 
jobseekers to increase their confidence and self-efficacy in simulated interview practice.

While current evidence points to the promise of VR to increase learners’ self-efficacy 
beliefs, attitudes, emotions, and interest, these learning domains have been less well-
studied than cognitive and procedural skills (Hamilton et  al., 2021). One of the chal-
lenges of studying the affective domains of learning with VR is how studies define and 
measure these constructs. For example, studies often measure self-efficacy in terms of 
the changes to learners’ beliefs about their ability as defined by Bandura (1977) (e.g. 
Queiroz et al., 2022), while others refer to increases in learners’ confidence (Abich et al., 
2021; Smith et al., 2015). In some studies self-efficacy and confidence are used inter-
changeably while others have found them to be distinct constructs; such disagreements 
are often due to variation in how they are measured (Morony et  al., 2013). Further, 
such beliefs can be influenced by a learner’s positive or negative affective state, such as 
their enjoyment of an activity or their anxiety about a task (Bandura, 1977), which can 
also present challenges in measuring various types of outcomes related to the affective 
dimensions of learning.

2.4  Learning Design with Virtual Reality

While VR has affordances that can impact learners’ beliefs, emotions, and learning out-
comes, its effectiveness depends on how it is designed and implemented. Much research 
on learning with VR has evaluated the impact of hardware on learning outcomes by 
comparing a learning experience delivered on a VR headset to a different device like a 
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computer monitor (Abich et al., 2021; Hamilton et al., 2021; Radianti et al., 2020; Wu 
et  al., 2020). However, recently more studies have focused on the design of learning 
experiences, such as incorporating more or less interactivity (Johnson-Glenberg et al., 
2021; Petersen et al., 2022) as well as varying how information is presented (Moreno & 
Mayer, 2002). Other studies have focused on the design of the learning experience that 
includes activities conducted outside of VR, such as including a pre-training about the 
topic prior to using a VR application (Meyer et al., 2019) and adding reflective activities 
afterward (Parong & Mayer, 2018). These designs may facilitate best practices in expe-
riential learning that allow learners to plan before and reflect after an experience (Kolb 
et al., 2014). Other studies have highlighted the importance of physical and social envi-
ronments that provide people the conditions they need to learn from immersive experi-
ences (Georgiou et al., 2021; Southgate, 2020), drawing attention to the importance of 
embedding VR within sound instructional design.

3  Research Questions

Based on this prior work, this study addresses gaps in the literature on using immersive 
technologies in workforce development, assessing a VR program that was implemented 
in an authentic workforce development program with vulnerable jobseekers and inves-
tigating its impact on emotions and beliefs related to the job search. Given the potential 
for VR to be a powerful tool for increasing learners’ positive emotions, beliefs in their 
ability to succeed, and confidence in job interviewing, we asked how a VR simulation 
tailored to support jobseekers who have been impacted by the criminal justice system 
supported their workforce development. Specifically, we asked:

1. To what extent does participating in a VR job interview simulation decrease 
justice-involved individuals’ negative emotions about their job search, and 
increase their positive emotions?

2. To what extent does participating in a VR job interview simulation increase 
justice-involved individuals’ interview self-efficacy beliefs and confidence?

3. How do features of the VR application’s design affect participants’ emotions 
and beliefs?

4. How do features of the VR application’s use, implementation, and facilita-
tion of the program vary among participants?

4  Methods and Materials

To answer these questions, we conducted a case study of the implementation of Project 
OVERCOME, a VR application from Accenture that was piloted by Goodwill Indus-
tries International reentry programs in 2022. The case study employed concurrent mixed 
methods, in which both quantitative and qualitative data were collected at the same time 
(Creswell & Plano Clark, 2018). As a case study, the aim of this research is to explore the 



 Education and Information Technologies

1 3

experiences of this small sample to portray a rich picture of their experiences with and 
the impact of the VR program, without prioritizing causal inference and generalizability 
(Gerring, 2006). Our use of quantitative surveys combined with qualitative interviews was 
pragmatic in terms of answering research questions about whether participants experi-
enced changes in their emotions, beliefs, and attitudes in a systematic way, as well as how 
the experience impacted them and to allow themes to surface that had not been previously 
hypothesized (Creswell & Plano Clark, 2018; Teddlie & Tashakkori, 2010). We were 
especially interested in triangulating findings between different data sources and analyti-
cal methods to assess their validity and raising questions for future research based on any 
disagreements.

4.1  Project OVERCOME

Project OVERCOME is a VR application designed by Accenture for the Meta Quest 2 
headset. The application was specifically created for jobseekers who have been impacted 
by the criminal justice system to be used in reentry training programs. The application 
has two main parts: 1) Journeys, in which participants hear the stories of and advice 
from people who have successfully reentered the workforce post-incarceration, and 2) 
an interview simulation in which the participant receives advice from a career counselor 
and then participates in an interview with a hiring manager. The Journeys were produced 
by filming real people in volumetric capture telling their stories about post-incarceration. 
The career counselor was an actor, also filmed in volumetric capture, and provides pre-
recorded advice on interviewing. In the interview simulation, participants play the role 
of Nadia, who is applying for a job in an industrial laundry facility after being released 
from incarceration. The career counselor also orients the participant to Nadia’s story and 
the job they are interviewing for.

The interview simulation uses a branched narrative structure, in which the partici-
pant selects from three to four answer choices to each interview question, and the hiring 
manager responds based on how the participant answered, as depicted in Fig. 1. This 
was achieved by filming an actor playing the hiring manager in volumetric capture for 
each question asked and in response to each answer given by the participant. Therefore, 
the simulation is adaptive in a “choose-your-own-adventure” style of narrative, as the 
interviewer’s questions and reactions are pre-recoded, but based on participants’ answers 
there are thousands of possible paths through the simulation.

Fig. 1  Screenshots of Project OVERCOME: Left: an interview question response. Right: constructing an 
elevator speech
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The application is voice controlled: the participant delivers their answer by reading it 
out loud to practice saying their responses. Based on how they answer the questions, the 
simulation will bring them to a section of the interview called the “elevator speech,” in 
which the participant constructs a brief explanation about their criminal past and how they 
are ready to move on. At the end of the simulation, the participant is shown their answers 
to all the questions, some of which provide feedback on how they should respond in an 
interview. They can choose to have this feedback emailed to them to review later as well.

4.2  Participants and Data Collection

We conducted a concurrent mixed methods case study (Creswell & Plano Clark, 2018) 
of the Goodwill Industries of Houston implementation of Project OVERCOME during 
a one-day expunction event in June 2022. Participation in the event lasted approximately 
one hour per participant, and multiple people participated in the activities concurrently. 
The VR program itself takes approximately 10-30 minutes to complete. During the event 
we recruited participants for the study as they waited for the expunction clinic and to use 
Project OVERCOME. In total, 27 people participated in the surveys. Of these partici-
pants, 24 completed both surveys, 2 only completed the pre-survey and 1 only completed 
the post-survey. Eight participants were interviewed and observed using the VR applica-
tion, randomly selected from those who consented to participating in the study. Given 
the small sample their experiences may not be generalizable to the population of Project 
OVERCOME users, and those willing to participate in the study and be interviewed may 
differ from those who chose not to. This study was approved by the Harvard University 
Institutional Review Board.

Participants who consented to the study were given a pre-survey before meeting with 
the Project OVERCOME facilitator and were given a post-survey after using the VR. 
Pre- and post-surveys asked participants about their interviewing self-efficacy, how 
they valued work, their job search effort, their emotions related to their job search, and 
their prior experience with VR. The pre-post measures used for this study were inter-
view self-efficacy, and their positive and negative emotions. The interview self-efficacy 
scale measured participants’ beliefs, (Tay et al., 2006) and asked participants 7 items that 
began “How confident are you that you can successfully…” and ended with, for exam-
ple, “prepare for an interview,” and “discuss your past with a potential employer in an 
interview.” Participants rated their confidence on a scale from 1 (not at all confident) to 7 
(highly confident), and the mean of 7 responses was taken to create a self-efficacy score 
out of 7 (Cronbach’s alpha =.89). This scale follows guidelines for constructing self-
efficacy scales (Bandura, 2006), has been used in studies with globally diverse popula-
tions (Petruzziello et al., 2021; Tay et al., 2006), and similar scales have been validated 
in the context of interview simulations with vulnerable jobseekers (Smith et al., 2015, 
2022). One item was added to the scale reported in Tay et al. (2006) to adapt the meas-
ure for justice-involved individuals: “…discuss your past with a potential employer in an 
interview?”

The Positive and Negative Affect Scale short form measured participants’ emo-
tions (PANAS, Mackinnon et al., 1999), and asked participants to rate “The extent 
you feel this way about your job search right now” on a scale from 1 (very slightly 
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or not at all) to 5 (extremely), with five negative (afraid, nervous, scared, upset, 
distressed) and five positive (inspired, enthusiastic, determined, alert, excited) emo-
tions. Negative PANAS scores were estimated by taking the mean of the 5 negative 
emotions, and Positive PANAS by taking the mean of positive emotions, creating a 
score on a 5-point scale (Negative Affect Chronbach’s alpha = .89; Positive Affect 
Chronbach’s alpha = .61). The PANAS has been widely used and validated with 
large and diverse samples (Crawford & Henry, 2004; Magyar-Moe, 2009; Thomp-
son, 2007; Watson et al., 1988). The scale was applied to the participants’ feelings 
about their job search at that moment.

The post-survey also asked participants to report what impact the application 
had on their confidence in their interviewing skills, to choose “I feel less/equally/
more confident.” They were asked how enjoyable they found the experience, rating 
from 1 (not enjoyable) to 5 (very enjoyable). The post-survey additionally asked if 
they found the application useful, what their criminal justice involvement was, their 
education level, employment status and history, age, and gender, ethnic, and racial 
identity. See Table  1 for a description of participants. The survey also measured 
their sense of presence in the virtual environment (mean (SD) 3.9 (1) on a 7-point 
scale), but the sample was too small to estimate its association with the other vari-
ables of interest. See the appendix for the full survey items.

Table 1  Descriptive Statistics of Survey Participants

Demographics collected on post-survey, completed by 27 participants

Age Mean (SD) = 43 (10.5)
N (Missing) = 25 (2)

Gender Female = 11 (48%)
Male = 12 (52%)
N (Missing) = 23 (4)

Race Black or African American = 18 (82%)
White = 3 (14%)
Multiracial = 1 (5%)
N (Missing) = 22 (5)

Type of Justice Involvement Post-Release = 9 (39%)
Other = 7 (30%)
Diversion = 4 (17%)
No Involvement = 3 (13%)
N (Missing) = 23 (4)

Education Level Less than High School = 3 (13%)
High School = 8 (33%)
Some College = 9 (38%)
College = 4 (17%)
N (Missing) = 24 (3)

Currently Employed Yes = 14 (58%)
No = 10 (42%)
N (Missing) = 24 (3)

Used VR Before Yes = 11 (50%)
No = 11 (50%)
N (Missing) = 22 (5)
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We also conducted interviews with a subset of the participants (see Table  2), 
interviewing them before and after they used the application. Interviews were semi-
structured, meaning they covered a set of topics with suggested questions and fol-
low-up questions, but allowing the interviewer flexibility to rephrase or reorder the 
questions and follow up on additional questions to ensure coverage of the thematic 
topics while dynamically promoting a positive interaction (Kvale & Brinkmann, 
2009).

Pre-interviews asked about their job experience, their beliefs and emotions about 
the job search and interviews. Post-interviews again asked about their beliefs and 
emotions about job interviews and how they felt while using the VR application, 
whether they felt present in the environment, and if the interview felt authentic. See 
the appendix for the interview guides. Interview participants were also observed as 
they used the application, with their in-headset activity projected onto a computer 
and recorded.

We report detailed demographics and experiences of the participants to pro-
vide a rich description of the sample. However, due to the small sample size 
we did not estimate the associations between these characteristics and partici-
pants’ outcomes or variation in their experience with the VR simulation.

4.3  Analysis

We calculated descriptive statistics of participants’ pre- and post-survey ratings and 
assessed any change over time by comparing means with paired t-tests to assess 
significant changes.

Interviews were transcribed and de-identified. Following a flexible thematic 
coding method that drew on a priori research questions about participants’ inter-
view self-efficacy and identities and also allowed for emergent themes (Bazeley, 
2021; Braun & Clark, 2006). Three of the authors read all transcripts and agreed 

Table 2  Demographics and Experience of Interview Participants

Pseudonym Gender Age Racial identity Justice involvement 
type

Education Employed

Angela Female 49 Black or African 
American

Post-release Some college No

Brian Male 57 NA Other Some college Yes
Casey No Survey Completed
Denise Female 37 Black or African 

American
Other Some College Yes

Emma Female 38 Black or African 
American

Other Some college Yes

Frank Male 34 Black or African 
American

Post-release Some college No

Georgia Female 33 Black or African 
American

Post-release Some college Yes

Heather Female 34 White Other High School No
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on a broad set of themes for initial coding, described in Table 3. The broad code 
categories were identified based on prior research questions aligned to the inter-
view guide, while the definitions of the codes and descriptions included emer-
gent themes, such as the emotions they felt while using the VR simulation. The 
three authors coded each transcript for these themes, and the first author reviewed 
them all to ensure consistency of coding. The first and second authors then ana-
lyzed the coded passages across participants to identify common themes, which 
are presented in the below results. The themes focus on the emotions participants 
described which arose as a dominant aspect of all eight participants’ experiences 
in terms of their job search, their experience of the interview simulation, and their 
feelings of confidence. The focus on emotions and feelings of confidence was also 
influenced by the quantitative findings. These strong emotional descriptions were 
evident to both authors also across the themes, such as challenges seeking employ-
ment, interview self-efficacy, and experience of the VR simulation.

Additionally, we qualitatively analyzed passages coded as relevant to partici-
pants’ emotions and beliefs for changes from before to after using the VR simu-
lation. We also ran the interview passages from pre- and post-interviews through 
the IBM Watson Natural Language Understanding tool (IBM, 2021) to explore 
differences in sentiment, tone, and emotion from pre- to post-VR. This Natural 
Language Processing (NLP) tool uses deep learning to analyze text and extract 
sentiment and emotion metadata. Specifically, it captures levels of fear, anger, 
joy, sadness, and disgust in written human language. We combined fear, anger, 
and sadness into a Negative Emotion Variable composite, and renamed joy as a 
Positive Emotion Variable. We do not report disgust levels as it is not a relevant 
emotion in this context and was not regularly identified by the NLP algorithm. 

Table 3  Interview Analysis Codes

Interview Self-Efficacy Participants describe their beliefs in their ability to be successful 
in job interviews, or their lack of confidence related to inter-
viewing for jobs, in general or as changes in response to Project 
OVERCOME.

Challenges in Seeking Employment Participants describe any challenges they are facing in finding 
employment, which could include performing in job interviews 
or other issues they face, including finding a pathway to the 
workforce.

Occupational Identities Participants describe the type of work they identify with and 
how they think of themselves as a worker, for example which 
industries and roles they have worked in and feel most comfort-
able doing.

Work Contexts Participants describe the contexts they have worked in in the 
past, where they are most comfortable working, or the types of 
contexts they seek to work in now.

Experience of the VR Simulation Participants describe their experience of using the VR simulation 
in the post interview, such as their comfort or discomfort, emo-
tions, sense of presence, the authenticity of the environment or 
task, and if it had an effect on them.
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The Negative Emotion and Positive Emotion variables were estimated as the pre-
post difference between the percentage of the emotion reported.

We compared results from the surveys, qualitative analysis of interviews, and 
NLP analysis of interviews to triangulate and validate results across data sources 
(Maxwell, 2010). Figure 2 provides a snapshot of the study design, illustrating 
the varied sources of data collected and analysis methods used.

5  Results

Here we present results of our analysis pertaining to each of our four research questions.

1. To what extent does participating in a VR job interview simulation decrease 
justice-involved individuals’ negative emotions about their job search, and 
increase their positive emotions?

Analysis of the survey data finds that participants’ negative affect scores, which 
estimate their emotions related to the job search, decreased from before to after using 
the VR application. Figure  3 illustrates participants’ pre-post scores. Participants’ 
mean negative affect score was 2.1 before and 1.7 after using Project OVERCOME 
(see Table 4), meaning they were less likely to report feeling afraid, upset, scared, dis-
tressed, and nervous about their job search. On average, participants’ negative affect 
scores fell by 0.6 points, and the difference from mean pre- to post- scores was sta-
tistically significant (t(19)=2.88,p=.01). While on average this appears to be a small 

Project Overcome 

Participants

Not consented 

to study

Consented 

to study

Pre-Post 

Surveys

(24)

Paired T-Tests on Pre-Post 

Mean Positive Affect, 

Negative Affect, Self-efficacy 

Beliefs

Random Selection:

Pre-post Interviews 

& Observation

(8)
Qualitative Thematic 

Analysis

Post-Survey 

Confidence & 

Enjoyment Reporting

Natural Language 

Processing Analysis of 

Changes Pre to Post 

Interviews

AnalysisData Collection

Fig. 2  Study design illustrating data collection and analysis. Curved lines indicate data triangulation.



 Education and Information Technologies

1 3

change, for many participants the impact moved their negative affect from feeling 
these emotions “moderately” or “a little” to “very slightly or not at all.”

Results from the qualitative analysis comparing participants’ pre- to post- inter-
views supports this finding as well, in which we identified six of the eight participants 
indicated a reduction in nerves or anxiety, often described alongside an increase in 
comfort. Table 5 illustrates how participants described their emotions before using 
the VR and after, including how they felt “normal,” “better,” and “confident.” Fur-
thermore, the NLP emotion, sentiment, and tone analysis also indicated a decrease in 
negative emotions for these same participants based on their pre- and post-interviews, 
indicating their language decreased in its level of fear, anger, and sadness, depicted in 
Table 6.

On the other hand, we did not find consistent evidence of increases in 
participants’ positive affect and emotions about their job search. Figure  3 
and Table  4 illustrate how participants’ positive affect scores on the surveys 
remained stable from pre- to post-VR. However, the analysis of interviews 
found that participants did describe increased positive emotions like feeling 
more comfortable (see Table 5). NLP analysis triangulates the increase in pos-
itive emotions, also finding an increase in joy based on participants’ interview 
responses, depicted in Table 6.

Table  6 illustrates how the different sources of data triangulate our findings, 
as participants who reported decreases in their negative affect on the surveys also 

Fig. 3  Visualization of participants’ pre-post survey responses in negative affect (left), positive affect 
(center), and self-efficacy (right)

Table 4  Means and standard 
deviations of affect and  
self-efficacy on pre- and  
post-surveys

Negative Affect Positive Affect Self-Efficacy

Pre-Survey
Mean (SD)

2.1 (1.1) 4.5 (0.5) 5.9 (1.0)

Post-Survey
Mean (SD)

1.7 (0.9) 4.5 (0.5) 5.8 (1.1)
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exhibited decreased anxiety in qualitative interviews, and NLP analysis also identi-
fied decreases in negative sentiment and tone such as fear, anger, or sadness. These 
participants’ results are highlighted in green. We also find the results triangulate for 
the one participant who reported feeling less confident and whose negative affect 
increased, highlighted in red.

2. To what extent does participating in a VR job interview simulation increase 
justice-involved individuals’ interview self-efficacy beliefs and confidence?

We also did not find consistent evidence of change in participants’ self-
efficacy beliefs and confidence from before to after using the VR simulation. 
Figure  3 and Table  4 illustrate how participants reported their self-efficacy 
beliefs as generally stable from the pre- to post-surveys. Yet when asked on 
the post-survey what impact the VR experience had on their confidence, par-
ticipants reported mixed results, with 10 (44%) saying they felt more confi-
dent, 12 (52%) reporting they felt equally confident, and one reporting they 
felt less confident (4%). In the interview analysis, illustrated in Table  5, we 
find that five of eight participants responses suggested improvements in con-
fidence and comfort, alongside the stronger finding of decrease in negative 
affective emotions such as anxiety and nervousness. The quotes in Table  5 
help illustrate how participants described increases in their confidence but did 
not necessarily describe increased belief in their capabilities as self-efficacy 
would be defined. This raises questions about confidence as an emotion versus 
self-efficacy as a belief.

Table 6  Emotion and affect changes from surveys, qualitative interview analysis, and NLP interview 
analysis

Survey Responses

Qualitative 

Interview Analysis

NLP Interview Analysis

Negative 

Affect 

Change

Positive 

Affect 

Change

Enjoyment 

Rating

Impact on 

Interview 

Confidence

Anxiety and 

Comfort Change

Negative 

Emotions 

Change

Positive 

Emotions 

Change

Angela 1 0.2 Very Equally No Shift -0.17 0.04

Brian
-0.8 -0.2 Enjoyable More

Slightly Positive 

Shift
-0.34 -0.07

Casey NA NA NA NA Positive Shift -0.30 0.14

Denise -0.2 -1.2 Very Less No Shift 0.43 -0.04

Emma
0 0 Enjoyable More

Slightly Positive 

Shift
0.40 0.25

Frank -1.2 0 Very More Positive Shift -0.38 0.50

Georgia -0.2 0 Very More Positive Shift -0.25 0.34

Heather -3.8 0 Very More Positive Shift -0.97 0.28
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3. How do features of the VR application’s design affect participants’ emotions 
and beliefs?

Analysis of the interviews confirmed that participants had a high degree of nega-
tive emotions related to their job search and interviews, with many saying they feel 
nervous and anxious. Table 7 depicts interview quotes that illustrate the emotional 
toll of the job search, with Angela expressing fear and nervousness, Heather indi-
cating hopelessness, and Frank and Georgia describing feeling nervous about job 
interviews specifically. These interviews referred to other emotions on the nega-
tive affect scale, illustrating how participants also felt afraid, upset, and at times 
distressed about the job search, including frequently wondering why they are not 
able to get job offers or promotion, such as Angela wondering “what am I doing 
wrong?”

In post-interviews, participants described how the VR simulation felt relaxing, 
put them at ease, and generally made them feel positive emotions (see Table  8). 
The way the simulation did this was by taking pressure off having to talk to a real 
person, as Emma described “knowing the person wasn’t actually directly in front 
of me.” The way participants described feeling in the VR simulation also indicated 
how it supported emotions on the positive affect scale, such as feeling alert, enthu-
siastic, or inspired. For example, Georgia’s post-interview quote in Table 5 illus-
trates how participants who exhibited increased confidence also felt more inspired 
and enthusiastic, as she described wanting to walk out of the training and apply for 
every job. Their experiences of the VR simulation itself also indicate a feeling of 
being alert, including how Brian describes feeling like the interviewer’s presence 
made him “want to sit up.”

Table 7  Participant quotes describing emotions related to the job search, pre-interviews

Emotional Toll of the Job Search “[On that survey it says] please circle the number that 
indicates how you feel this way about your job search 
right now. And one of them was afraid. And I put quite a 
bit, you know, and like upset, and I put quite a bit. Um, 
and nervous, I put quite a bit. That’s because I feel like- 
what am I doing wrong? …You know, it’s always like the 
rejection.”-Angela

“Honestly, I don’t even apply. I don’t even I feel like- I don’t 
even apply myself because I’m like, no one’s gonna give 
me a chance.” –Heather

Negative Emotions Related to Interviewing “I’m nervous...I know I am a good worker. I know, if I’m 
hired, I’m exceeding expectations… [It’s the] initial meet-
ing that that bothers me… [I’m] anxious.” -Frank

“Sometimes I do get a little nervous. And especially if I 
walk into a company. And it wasn’t what I portrayed it to 
be when I walked in, and it’s elegant… I know that what 
they’re probably expecting, you know…like, yeah, girl, 
I’m the black one.” -Georgia
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When participants described their experiences with the VR application, they 
discussed how the responsiveness of the interviewer made it feel like an authentic 
task, and for most of them they felt the scenario and task felt authentic to them. For 
example, they described how his facial expressions and body language made it feel 
as though it was a real interview. They also described how answering the questions 
in the role of Nadia felt authentic because it related to their own situations and they 
could empathize with her (Table 9).

Table 8  Participant quotes related to positive emotions in VR

Positive Emotions in the VR Simulation

“It’s just different. It’s a different vibe. It’s just more relax-
ing… Um, I just felt like, when you’re talking to a person, 
you are more nervous.” -Denise

“I guess knowing that the person wasn’t actually directly 
in front of me, it just gave me an opportunity to kind of 
relax.” -Emma

“But it was a little bit more relaxed. It was like a relaxed, 
more relaxed state, and it wasn’t so stern and pristine.” 
-Angela

“It seemed really calm, soothing, and, and comfortable.” 
-Heather

“The atmosphere just seemed like it had a serene, you know, 
feel to it.” -Georgia

“Something about it that makes you more at ease than the 
typical workplace interview.” -Frank

Table 9  Participant quotes related to ways the simulation felt real and evoked their emotions

Interviewer’s responses made 
the simulation feel real

“You know, and the way [the interviewer] look[s] 
at you is like, he’s actually there. He’s going like, 
thanks for coming. And then he asked a question, 
he sits back, and he looks, and he changes his facial  
expressions… it makes you actually want to sit  
up.” -Brian

“When he asked about my obstacles, what obstacles 
have held me back in the past? I believe that was 
the question that caught my attention, and the fact 
that he wanted to know more, you know, it made it 
at that moment, I knew okay, I was actually in an 
interview.” -Georgia

Playing the role of Nadia felt 
authentic and raised emotions

“I can understand it, because it’s like her situation... 
kind of touched on mine.” -Angela

She was looking for a job. She was reintegrated 
back into society. She hadn’t, you know, been 
around people or she had made some mistakes that 
had caused her to have those setbacks and you’re 
nervous. I know she- I know she was nervous, 
scared. Yeah, I feel all those emotions. -Georgia
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4. How do features of the VR application’s use, implementation, and facilita-
tion of the program vary among participants?

We observed variation in the facilitation and use of the VR program, summa-
rized in Table 10. For example, only one of the facilitators encouraged participants 
to use the journeys portion of the VR application and reviewed the feedback with 
participants after they completed the interview simulation, resulting in two partici-
pants receiving this facilitation (Denise and Frank). This facilitator also asked par-
ticipants to reflect on what they were seeing and hearing in the VR program before 
they started the simulation, asking what they thought about the people’s stories 
in the Journeys and what advice from the career counselor resonated with them. 
However, we observed the program did not accommodate this discussion as the 
voice activation of the VR application made it difficult for the facilitator to talk to 
the participant while the application was running. Other facilitators showed par-
ticipants how to use the VR headset and start the application without any other 
engagement but did not instruct them to use the journeys and did not give them 
feedback during or after. Additionally, participants varied in whether they reached 
the elevator speech portion of the simulation, with five of the eight participants 
practicing the elevator speech. This shows how the branched narrative also contrib-
utes to variation in how participants use and experience the application.

The participants in this study are too small a sample to connect the charac-
teristics of the facilitation and use of the program to their outcomes, as no clear 
pattern exists in the differences between use of journeys, the elevator speech, 
or feedback and changes in their beliefs, emotions, and confidence. However, 
the variation in facilitation and use raises questions about aligning the goals 
of a VR experience with what participants will engage in. During this imple-
mentation of Project OVERCOME, there were time constraints as facilitators 
attempted to get as many people as possible to use the program. If using the 
journeys and practicing the elevator speech are necessary to achieve the desired 
outcomes, however, these findings suggest participants need more time and 
potentially to use the application multiple times.

Table 10  Interview participants’ 
VR usage

Journeys Elevator Speech Feedback 
during facili-
tation

Angela No No No
Brian No No No
Casey No Yes No
Denise Yes Yes Yes
Emma No Yes No
Frank Yes No Yes
Georgia No Yes No
Heather No Yes No
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6  Discussion and Implications for Future Work

We find compelling evidence that a VR job interview simulation tailored to the 
experiences of people impacted by the criminal justice system can alleviate some 
of the emotional toll the job search takes on this vulnerable population. This impact 
was apparent across our data sources, from surveys, qualitative interview analysis, 
and NLP interview analysis. Because participants described negative emotions like 
anxiety and nervousness in interviews, this seems to be an especially promising use 
of immersive technologies in workforce development. This finding confirms prior 
research on the emotional impacts of VR experiences (Markowitz & Bailenson, 
2021), and helps address calls for more research focused on the affective impacts 
of VR on learning and workforce training rather than a narrow focus on knowledge 
and procedural skills outcomes (Hamilton et al., 2021). It also addresses the need 
within immersive learning research go beyond a techno-centric view of the impact 
of VR on learning and instead provides a study of the technology within context 
that attends to a specific population of learners (Beck et al., 2021).

Additionally, the mixed method approach of this study goes beyond a “black box” 
approach of looking at the changes in participants’ outcomes from before and after using 
VR to also look at how its design and implementation affected their use and outcomes. 
We find that participants described the simulation feeling authentic both in the environ-
ment and the task. Interview responses suggest the branched narrative structure allowed 
for a realistic feeling as the interviewer was an actor filmed to respond to each inter-
view answer in an authentic way. Participants also indicated the scenario of role playing 
someone who has been incarcerated spoke to their own experience and was relatable. 
Together, this suggests a personalized VR experience that is tailored to the needs of a 
specific population may be especially effective at making them feel relaxed, comforta-
ble, and less anxious about job interviewing. Our findings that such a branched narrative 
structure can feel authentic to participants contrasts many in VR who call for experiences 
to be maximally interactive and freeform in order to make full use of the technology’s 
immersive qualities (Lanier, 2017), and rather supports work showing how narrative and 
symbolism drive immersion as well (Dede, 2009; Harrell, 2013; Slater, 2009).

On the other hand, we did not observe an increase in their self-efficacy, or more 
deeply held beliefs about their capability to perform well in an interview. These 
findings contradict other studies which have shown even brief VR experiences 
to have an impact on learners’ self-efficacy beliefs, motivation, and even identity 
(Johnson-Glenberg et  al., 2023; Mayer et  al., 2022; Queiroz et  al., 2022). One 
explanation for the mixed findings is that the results are sensitive to whether the 
measures are capturing something more immediate like the emotional responses 
we identified, or more long-term and deeply held beliefs outside the VR experience 
itself. Another is that the population matters, as does the task they engage in using 
VR. Other studies have been conducted with younger learners or with less high-
stakes activities than preparing for a job interview.

We also find that how the program is facilitated is likely to affect how participants 
use it, including whether they spend time reviewing feedback on their performance. 
This highlights the need to consider VR as a pedagogical tool best implemented within 
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a broader program. While some use cases of VR see it as a replacement for skills train-
ing, our findings suggest it be used to augment existing training. In the case of interview 
simulations for vulnerable jobseekers, this may be an intervention used to help alleviate 
participants’ anxieties, akin to VR programs used in exposure therapy to treat phobias 
(Parsons & Rizzo, 2008). However, our observation of the use of this program suggests 
that participants also need instruction on interview techniques and skills practice with an 
instructor.

Our use of multiple methods to triangulate our findings also provides a promis-
ing way to measure participants’ experiences and outcomes in larger samples by 
collecting both survey data and open-ended data that can be analyzed with NLP. 
Our findings suggest these methods are complementary, and that a simple sur-
vey measure asking participants if they feel more confident can be a meaningful 
measure that aligns with interview data. We therefore help contribute methods for 
researchers to measure the impact of VR on affective dimensions of workforce 
learning, in particular an application of the PANAS, measures of jobseekers’ beliefs 
such as self-efficacy, and the usefulness of text analysis for analyzing qualitative 
data. In this way, our study also contributes to the Immersive Learning Knowledge 
Tree initiative, which calls for greater sharing of fruitful research methodologies 
and instruments for the study of VR in education and training (Beck et al., 2021).

These findings point to a number of implications for research on and implementa-
tion of VR in workforce development contexts. For one, future research should con-
tinue to use multiple methods to develop and validate measures of participants’ emo-
tions and beliefs in  response to VR programs, including teasing apart the distinctions 
between emotions, beliefs, and confidence. Further, VR remains a technology suited to 
brief interventions, and it may not be as impactful as longer-term experiences. Our study 
raises questions about the appropriate “dosage” of job interview simulations, as well as 
the likelihood of transfer to an interview context. Future work should investigate whether 
workforce development VR programs are effective at shifting participants’ skills and 
beliefs if used multiple times, especially if participants receive feedback and have time 
to implement it. This research would also help to address questions as to whether affec-
tive outcomes are impacted by the novelty of the technology similarly or differently from 
learning outcomes and sense of presence in VR (Huang et al., 2021). Future research 
should also investigate whether the emotional impacts of VR transfer to real interview 
environments, or if the relaxing and comfortable feelings only apply in VR because par-
ticipants are aware it is not real. This would extend research on transfer in VR beyond 
narrow learning outcomes like content retention and procedural skills performance to the 
affective domain of learning (Hamilton et al., 2021). Drawing on VR exposure therapy 
treatments to help participants face their fears over time may be particularly fruitful (Par-
sons & Rizzo, 2008).

The findings also have implications for practice in suggesting ways VR can be most 
effectively implemented. An experiential learning framework may be particularly ben-
eficial at helping participants prepare for the simulated interview (Petruzziello et  al., 
2021; Tay et al., 2006). For example, participants could receive instruction and coaching, 
plan what they will aim to achieve within the simulation, engage in the VR experience, 
and then receive and review feedback on their performance. They could then repeat 
this cycle by processing the feedback to plan new goals, engage in the simulation, and 
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receive feedback on their progress. The current implementation observed did not allow 
for the structure of planning and reflecting on feedback needed to engage in this cycle. 
The implementation of such immersive VR simulations could draw on less-immersive 
simulations with similar populations to do so, such as Smith et al. (2022) which allowed 
incarcerated individuals to use the simulation multiple times at increasing levels of 
difficulty.

This exploratory study does have limitations. The case study was not designed to iso-
late causal mechanisms, and therefore the effects observed may not be generalizable to 
other contexts, populations, and VR applications. We may not have observed statistically 
significant changes in self-efficacy and positive affect due to the small sample, or the 
measures may have been too blunt to capture changes, as participants’ baseline levels 
were relatively high to begin with. Further research should assess the impact of job inter-
view simulations on participants’ emotions and beliefs on larger samples and in other 
contexts to replicate these findings, as well as measure learning outcomes to model the 
impact of changes in beliefs and emotions on interviewing skills. Additionally, this study 
is not able to validate longer-term changes in participant emotions or beliefs, nor can it 
account for any effect the novelty of the technology may have had on participant out-
comes, as we were unable to track participant outcomes over time and the VR program 
was only offered to participants for a single session. Future research should investigate 
the usage of the VR and participants’ outcomes over time to validate our findings of the 
impact of VR on jobseekers’ emotions.

7  Conclusion

This study employed both quantitative and qualitative methods to investigate to what 
extent and how a VR job interview simulation impacts vulnerable jobseekers’ emo-
tions and beliefs. By conducting a case study of one site utilizing VR in an authentic 
workforce development program, it contributes to a need for more research in learning 
environments and focused on the actual use and practical application of VR in context. 
The findings highlight the promise of VR to help jobseekers reduce their negative emo-
tions surrounding the job search and increase their feelings of confidence. On the other 
hand, we did not find consistent evidence that the simulation increased participants’ self-
efficacy beliefs, raising questions about the difference between confidence as an emo-
tion and self-efficacy as a belief. This suggests the potential for VR to engage affective 
dimensions of learning depends on how such dimensions are defined and measured, the 
way the application is implemented including giving participants feedback and incorpo-
rating sound instructional design, and the length of an intervention in terms of its dosage. 
We conclude that future VR for workforce development designs should consider how 
they can impact the affective dimensions of learning such as easing negative emotions, 
and that such programs should consider incorporating VR into instructional models such 
as experiential learning. Our findings also raise questions for future research such as how 
to best measure changes in participants’ affect and beliefs using surveys, interviews, and 
NLP, testing the association between VR simulations and participants’ emotions at a 
larger scale, and assessing the impact of VR as its novelty wanes.
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Appendix: Study Materials

Pre‑Survey

This survey is to get to know more about you before you use the Project Overcome VR application. There are no 
right or wrong answers, we just want to know more about you and how you think. Your participation is 

voluntary, and will not affect your participation in the Goodwill programming and using Project Overcome. We will 

not use your name or identifying information in any publications from this research.

Please circle the number 1-7 that indicates the response for each of these statements that BEST describes 
yourself. There are no right or wrong answers, we just want to know more about you.
How confident are you that you can successfully… Not at

all confident

Somewhat

confident

Highly

Confident

Prepare for an interview? 1 2 3 4 5 6 7

Persuade potential employers during the job interview to consider 

you for a job?
1 2 3 4 5 6 7

Market your skills and abilities during the job interview? 1 2 3 4 5 6 7

Make the best impression during the job interview? 1 2 3 4 5 6 7

Get your points across in the job interview? 1 2 3 4 5 6 7

Discuss your past with a potential employer in an interview? 1 2 3 4 5 6 7

Improve your interview skills through training and practice? 1 2 3 4 5 6 7

Circle the number 1-5 that indicates how much you agree or disagree with each of these statements. There are
no right or wrong answers, we just want to know more about you.

Strongly 

Disagree
Disagree

No 

Opinion
Agree

Strongly 

Agree

Work is an important part of one’s daily life 1 2 3 4 5

Work is a source of satisfaction in one’s life 1 2 3 4 5

Work is important for more than just earning 

money.
1 2 3 4 5

Circle the response that indicates your current opinion about your job search. There are no right or wrong 
answers, we just want to know more about you.
If you try hard to get a job in the next four 

months, how likely is it that you will get one?

Extremely 

unlikely
Unlikely

Somewhat 

likely
Likely

Extremely 

likely

In the next four months, how hard do you 

intend to try to find a job where you’d work 

over 20 hours a week?

Not hard at 

all
A little hard

Somewhat 

hard
Hard

Extremely 

hard

Please circle the number 1-5 that indicates the extent you feel this way about your job search right now:
Very slightly or 

not at all
A little Moderately Quite a bit Extremely

Inspired 1 2 3 4 5

Afraid 1 2 3 4 5

Enthusiastic 1 2 3 4 5

Nervous 1 2 3 4 5

Scared 1 2 3 4 5

Determined 1 2 3 4 5

Upset 1 2 3 4 5

Alert 1 2 3 4 5

Excited 1 2 3 4 5

Distressed 1 2 3 4 5

Please circle the response that best describes your familiarity with Virtual Reality technologies.
Rate your experience with Virtual Reality:

1. Never heard of it

2. Heard of it but never seen it

3. Seen it but not used it

4. Used it once

5. Used it more than once
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Post‑Survey

This survey is to get to know more about you before you use the Project Overcome VR application. There are no 
right or wrong answers, we just want to know more about you and how you think. Your participation is 

voluntary, and will not affect your participation in the Goodwill programming and using Project Overcome. We will 

not use your name or identifying information in any publications from this research.

Please circle the number 1-5 that indicates the extent you feel this way about your job search right now:
Very slightly or 

not at all
A little Moderately Quite a bit Extremely

Inspired 1 2 3 4 5

Afraid 1 2 3 4 5

Enthusiastic 1 2 3 4 5

Nervous 1 2 3 4 5

Scared 1 2 3 4 5

Determined 1 2 3 4 5

Upset 1 2 3 4 5

Alert 1 2 3 4 5

Excited 1 2 3 4 5

Distressed 1 2 3 4 5

The following questions ask about how you felt during the VR experience, called the “virtual environment” 
and “virtual world.” Please rate the extent to which you felt the following:

Not at all Slightly Moderately Very Extremely

It felt as if I was inside the virtual world. 1 2 3 4 5

It felt as if I was visiting another place. 1 2 3 4 5

It felt like I could reach out and touch the objects 

in the virtual environment.

1 2 3 4 5

Circle the number 1-5 that indicates how much you agree or disagree with each of these statements. There are
no right or wrong answers, we just want to know more about you.

Strongly 

Disagree
Disagree

No 

Opinion
Agree

Strongly 

Agree

Work is an important part of one’s daily life 1 2 3 4 5

Work is a source of satisfaction in one’s life 1 2 3 4 5

Work is important for more than just earning 

money.
1 2 3 4 5

Please circle the number 1-7 that indicates the response for each of these statements that BEST describes 
yourself. There are no right or wrong answers, we just want to know more about you.
How confident are you that you can successfully… Not at

all confident

Somewhat

confident

Highly

Confident

Prepare for an interview? 1 2 3 4 5 6 7
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Persuade potential employers during the job interview to consider 

you for a job?
1 2 3 4 5 6 7

Market your skills and abilities during the job interview? 1 2 3 4 5 6 7

Make the best impression during the job interview? 1 2 3 4 5 6 7

Get your points across in the job interview? 1 2 3 4 5 6 7

Discuss your past with a potential employer in an interview? 1 2 3 4 5 6 7

Improve your interview skills through training and practice? 1 2 3 4 5 6 7

Circle the response that indicates your current opinion about your job search. There are no right or wrong 
answers, we just want to know more about you.
If you try hard to get a job in the next four 

months, how likely is it that you will get one?

Extremely 

unlikely
Unlikely

Somewhat 

likely
Likely

Extremely 

likely

In the next four months, how hard do you 

intend to try to find a job where you’d work 

over 20 hours a week?

Not hard at 

all
A little hard

Somewhat 

hard
Hard

Extremely 

hard

What is your current employment status?
● Employed full-time (more than 35 hours/week)

● Employed part-time (less than 35 hours per week)

● Not employed but seeking a job

● Not employed and not seeking a job

If you are currently employed, what kind of job do you have? ____________________________

In the past, what kind of jobs have you had? ________________________________________

In the past, what types of places have you worked? ___________________________________

How old are you? ______________________

How do you describe your gender identity? _________________________________________

How do you describe your ethnic identity? _________________________________________

How do you describe your racial identity? _________________________________________

What languages do you speak? _______________________________________________

What is the highest level of education you have completed?
● Less than high school

● Some high school but did not receive a diploma

● Completed high school with a diploma or GED

● Some college but did not complete a degree

● Completed an associate’s degree

● Completed a bachelor’s degree or higher

Please choose the option that best describes your involvement in the criminal justice system:
● Post-release

● Diversion - (Prosecutor either dismisses the charges completely or does not bring any charges to 

begin with)

● No involvement

● Other : _______________________________________________________________

Please write the report ID found in your performance summary email: ____________________________

(Skip this question if you do not have a report ID)

How enjoyable was your OVERCOME experience? (Circle your response)
1 - Not enjoyable
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2 - Somewhat enjoyable

3 - Neutral

4 - Enjoyable

5 - Very enjoyable

What impact did this VR experience have on your confidence in your interviewing skills? (Circle your 
response)
1 - I feel less confident

2 - I feel equally as confident

3 - I feel more confident

Do you think the Oculus Quest VR headset is useful for training purposes? (Circle your response)
Yes

No

Which of these options do you identify as? (Circle all that apply)
● Impacted by the Criminal Justice System

● Goodwill Employee

● Non-Goodwill Employee Partner

● Other

Is there anything that the facilitator could've done to improve your experience?

Is there anything you would recommend to make the OVERCOME experience more useful or effective?
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Pre Interview

Participant’s ID Number: _______________ Approx time of interview:_______________

Total: 15 minutes Interview Questions

- Potential Probing Questions
Purpose

Warm-up 

~2 minutes
Tell me about yourself and why you came to this 
event today?
- How did you hear about this event?
- Are you engaged in Goodwill’s programs?

Get to know a bit about them 

and their motivation for 

participating, build rapport

Work experience ~3 

minutes
What kind of work experience have you had?
- Are you working now? Where? Part-time/full time?
- Where have you worked in the past?
- What kind of environment was that in? What did 

you do?
- What kind of work are you most comfortable 

doing?
- Do you identify as a _______ / a ______ kind of 

worker?

Learn about the prior contexts 

of their work and their identity 

related to work

Job search

~5 minutes
Tell me about your current job search.
- What kinds of jobs are you looking for? Why?
- What is your dream job?
How do you feel about the job search?
- Are you excited? Nervous? Why?
How do you feel about job interviews?
- Are you confident in your abilities?
- What do you feel less confident about?
- Do you think interviewing is something people can 

get better at with practice?
Are you in any education or training programs?

To learn about their job search 

and the feelings they have-

their self-efficacy, anxiety, and 

skills related to searching for 

and interviewing for jobs. 

Justice Involvement

~ 3 minutes
Have you been affected by the criminal justice 
system?
- How does that affect your job search?
- Do you feel comfortable talking about that in your 

job search? Why or why not?

To learn whether/how their 

prior experiences with the 

criminal justice system affects 

their feelings toward the job 

search

Wrap up ~ 2 

minutes
Is there anything you want to add that I didn’t ask 
you about?

Do you have any questions for me?
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Post‑Interview Protocol

Participant’s ID Number: _______________ Approx time of interview:_______________

Total: 15-30 

minutes
Interview Questions
- Potential Probing Questions

Purpose

Initial 

impressions

~2 minutes

What did you think of the VR experience?
- Can you tell me what you did or what you saw?

To hear their initial thoughts 

and first impressions

Experience of 

VR 

~5 minutes

How did the VR environment feel to you?
- Did it feel like a real place? Why or why not?
- Did you feel like you could reach out and touch things?
- Could you do the things you wanted to?
How did the interview feel to you?
- Is this how you expect a real interview would be?
- Did you feel like yourself answering the questions, or did 

you feel like Nadia?
- Were the questions difficult?
- How did Nadia’s story relate to your own experience?
Is this the kind of interview you expect you’ll do in your own 
job search?

- Were you comfortable in the environment of an 
office/conference room? 

Authenticity of the 

environment- sense of “being 

there”

Authenticity of the task of 

interview and the story they 

were playing

Alignment of the context to 

their prior and desired work 

experience

Job search 

~5 minutes
How do you feel about your job search now?
- Are you excited? Nervous? Why?
How do you feel about job interviews now?
- Are you more or less confident in your abilities? why?
- What do you feel more/less confident about?
- Do you think interviewing is something people can get 

better at with practice?

Does using this application change any of your attitudes 
about the job search?

To understand whether using 

the application changed their 

feeling and attitudes about the 

job search, or their self-

efficacy. 

Take-aways

~ 3 minutes
What are you taking away from this experience? To learn what they are taking 

away- a change in attitude, 

skills, or something more 

surface level 

Suggested 

Changes

~2 minutes

If you could talk to the creators of this VR experience, what 
would you tell them to change? Why?

Wrap up ~ 2 

minutes
Is there anything you want to add that I didn’t ask you 
about?

Do you have any questions for me?

Acknowledgments We are grateful for the time and energy from all the participants and facili-
tators at Goodwill Industries Houston for participating in this study, and to Jennifer Lynch and 
Kristin Pratt at Goodwill Industries International for making this study possible. We also want to 
thank Anna Kornick, Tony Worlds, Charles Fatunbi, and Prince Ebo from Accenture for their sup-
port of the study and creating Project OVERCOME.

This work was developed with funding from  Goodwill Industries International  in connection 
with the Next Level Lab at the Harvard Graduate School of Education which is funded by Accen-
ture Corporate Giving. The opinions here are those of the authors and do not necessarily reflect 
the views of the funder.



1 3

Education and Information Technologies 

Data availability The datasets generated during and analyzed during the current study are not pub-
licly available due to the need to protect the identities of participants but may be available from 
the corresponding author on reasonable request.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen 
ses/ by/4. 0/.

References

Abich J., Parker, J., Murphy, J. S., & Eudy, M. (2021). A review of the evidence for training 
effectiveness with virtual reality technology. Virtual Reality. https:// doi. org/ 10. 1007/ 
s10055- 020- 00498-8

Bandura, A. (1977). Self-efficacy: Toward a Unifying Theory of Behavioral Change. Psychologi-
cal Review, 84(2), 191–215.

Bandura, A. (2006). Guide for Constructing Self-Efficacy Scales. In Self-Efficacy Beliefs of Ado-
lescents. Information Age Publishing.

Bazeley, P. (2020). Qualitative data analysis: Practical strategies. SAGE Publications, Limited.
Beck, D., Morgado, L., Lee, M., Gütl, C., Dengel, A., Wang, M., Warren, S., & Richter, J. (2021). 

Towards an Immersive Learning Knowledge Tree—A Conceptual Framework for Mapping 
Knowledge and Tools in the Field. 2021 7th International Conference of the Immersive 
Learning Research Network (ILRN), 1–8. 10.23919/iLRN52045.2021.9459338

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in 
Psychology, 3(2), 77–101. https:// doi. org/ 10. 1191/ 14780 88706 qp063 oa

Carson, E. A., Bahskar, R., & Porter, S. (2021). Employment of Persons Released from Federal 
Prison in 2010 (Special Report NCJ 303147). U.S. Department of Justice.

Chaffar, S., & Frasson, C. (2012). Affective Dimensions of Learning. In N. M. Seel (Ed.), Ency-
clopedia of the Sciences of Learning (pp. 169–172). Springer US. https:// doi. org/ 10. 1007/ 
978-1- 4419- 1428-6_ 113

Chirico, A., Cipresso, P., Yaden, D. B., Biassoni, F., Riva, G., & Gaggioli, A. (2017). Effective-
ness of Immersive Videos in Inducing Awe: An Experimental Study. Scientific Reports, 7(1), 
Article 1. https:// doi. org/ 10. 1038/ s41598- 017- 01242-0

Crawford, J. R., & Henry, J. D. (2004). The Positive and Negative Affect Schedule (PANAS): 
Construct validity, measurement properties and normative data in a large non-clinical sam-
ple. British Journal of Clinical Psychology, 43(3), 245–265. https:// doi. org/ 10. 1348/ 01446 
65031 752934

Creswell, J. W., & Plano Clark, V. (2018). Designing and Conducting Mixed Methods Research 
(Third Edition). SAGE Publications.

Dalgarno, B. & Lee, M. J. W. (2010). What are the learning affordances of 3-D virtual environ-
ments? British Journal of Educational Technology, 41(1), 10–32. https:// doi. org/ 10. 1111/j. 
1467- 8535. 2009. 01038.x

Dede, C. (2009). Immersive Interfaces for Engagement and Learning. Science, 323, 66–69.
Deer, L. K., Gohn, K., & Kanaya, T. (2018). Anxiety and self-efficacy as sequential mediators in 

US college students’ career preparation. Education + Training, 60(2), 185–197. https:// doi. 
org/ 10. 1108/ ET- 07- 2017- 0096

Felnhofer, A., Kothgassner, O. D., Schmidt, M., Heinzle, A.-K., Beutl, L., Hlavacs, H., & Kryspin-
Exner, I. (2015). Is virtual reality emotionally arousing? Investigating five emotion inducing 
virtual park scenarios. International Journal of Human-Computer Studies, 82, 48–56. https:// 
doi. org/ 10. 1016/j. ijhcs. 2015. 05. 004

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s10055-020-00498-8
https://doi.org/10.1007/s10055-020-00498-8
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1007/978-1-4419-1428-6_113
https://doi.org/10.1007/978-1-4419-1428-6_113
https://doi.org/10.1038/s41598-017-01242-0
https://doi.org/10.1348/0144665031752934
https://doi.org/10.1348/0144665031752934
https://doi.org/10.1111/j.1467-8535.2009.01038.x
https://doi.org/10.1111/j.1467-8535.2009.01038.x
https://doi.org/10.1108/ET-07-2017-0096
https://doi.org/10.1108/ET-07-2017-0096
https://doi.org/10.1016/j.ijhcs.2015.05.004
https://doi.org/10.1016/j.ijhcs.2015.05.004


 Education and Information Technologies

1 3

Georgiou, Y., Tsivitanidou, O., & Ioannou, A. (2021). Learning experience design with immer-
sive virtual reality in physics education. Educational Technology Research and Development. 
https:// doi. org/ 10. 1007/ s11423- 021- 10055-y

Gerring, J. (2006). Case Study Research: Principles and Practices. Cambridge University Press.
Hamilton, D., McKechnie, J., Edgerton, E., & Wilson, C. (2021). Immersive virtual reality as a 

pedagogical tool in education: A systematic literature review of quantitative learning out-
comes and experimental design. Journal of Computers in Education, 8(1), 1–32. https:// doi. 
org/ 10. 1007/ s40692- 020- 00169-2

Harrell, D. F. (2013). Phantasmal Media: An Approach to Imagination, Computation, and Expres-
sion. The MIT Press.

Huang, W., Roscoe, R. D., Johnson-Glenberg, M. C., & Craig, S. D. (2021). Motivation, engage-
ment, and performance across multiple virtual reality sessions and levels of immersion. Jour-
nal of Computer Assisted Learning, 37(3), 745–758. https:// doi. org/ 10. 1111/ jcal. 12520

IBM. (2021, August 2). IBM Watson Natural Language Understanding. https:// www. ibm. com/ 
cloud/ watson- natur al- langu age- under stand ing

Johnson-Glenberg, M. C., Bartolomea, H., & Kalina, E. (2021). Platform is not destiny: Embodied 
learning effects comparing 2D desktop to 3D virtual reality STEM experiences. Journal of 
Computer Assisted Learning, 37(5), 1263–1284. https:// doi. org/ 10. 1111/ jcal. 12567

Johnson-Glenberg, M. C., Kosa, M., & O’Rourke, H. P. (2023). STEM learning, science identity 
and immersivity: Giant screen films comparing 2D, 3D, and dome formats including a vide-
ogame assessment. Frontiers in Education, 7. https:// www. front iersin. org/ artic les/ 10. 3389/ 
feduc. 2022. 10968 89

Jun, H., Miller, M. R., Herrera, F., Reeves, B., & Bailenson, J. N. (2020). Stimulus sampling with 
360-videos: examining head movements, arousal, presence, simulator sickness, and prefer-
ence on a large sample of participants and videos. IEEE Transactions on Affective Comput-
ing, 13(3), 1416–1425. https:// doi. org/ 10. 1109/ TAFFC. 2020. 30046 17

Kolb, D. A., Boyatzis, R. E., & Mainemelis, C. (2014). Experiential Learning Theory: Previous 
Research and New Directions. In R. J. Sternberg & L. Zhang (Eds.), Perspectives on Think-
ing, Learning, and Cognitive Styles (0 ed., pp. 227–248). Routledge. https:// doi. org/ 10. 4324/ 
97814 10605 986-9

Kvale, S., & Brinkmann, S. (2009). InterViews: Learning the Craft of Qualitative Interviewing. 
SAGE Publications.

Lanier, J. (2017). Dawn of the New Everything: Encounters with Reality and Virtual Reality (First 
edition). Henry Holt and Co.

Lockwood, S. K., Nally, J., Ho, T., & Knutson, K. (2015). Racial disparities and similarities in 
post-release recidivism and employment among ex-prisoners with a different level of educa-
tion. Journal of Prison Education and Reentry, 2(1), 16–31. https:// doi. org/ 10. 25771/ 5167

Mackinnon, A., Jorm, A. F., Christensen, H., Korten, A. E., Jacomb, P. A., & Rodgers, B. (1999). 
A short form of the positive and negative affect schedule: Evaluation of factorial validity and 
invariance across demographic variables in a community sample. Personality and Individual 
Differences, 27(3), 405–416. https:// doi. org/ 10. 1016/ S0191- 8869(98) 00251-7

Magyar-Moe, J. (2009). Positive Psychological Tests and Measures. In Therapist’s Guide to Posi-
tive Psychological Interventions. Elsevier. https:// doi. org/ 10. 1016/ S1873- 0450(09) X0003-3

Makransky, G., Borre-Gude, S., & Mayer, R. E. (2019). Motivational and cognitive benefits of 
training in immersive virtual reality based on multiple assessments. Journal of Computer 
Assisted Learning, 35(6), 691–707. https:// doi. org/ 10. 1111/ jcal. 12375 

Markowitz, D. M., & Bailenson, J. (2021). Virtual Reality and Emotion: A 5-Year Systematic 
Review of Empirical Research (2015-2019) [Preprint]. PsyArXiv. 10.31234/osf.io/tpsmr

Martin, B., & Reigeluth, C. M. (2013). Affective Education and the Affective Domain: Implica-
tions for Instructional Design Theories and Models. In C. M. Reigeluth, Instructional-design 
Theories and Models: A New Paradigm of Instructional Theory, Volume II. Routledge.

Maxwell, J. A. (2010). Validity: How might you be wrong? In W. Luttrell (Ed.), Qualitative edu-
cational research: Readings in reflexive methodology and transformative practice (pp. 279–
287). Routledge.

Mayer, R. E., Makransky, G., & Parong, J. (2022). The Promise and Pitfalls of Learning in Immer-
sive Virtual Reality. International Journal of Human–Computer Interaction, 1–10. https:// 
doi. org/ 10. 1080/ 10447 318. 2022. 21085 63

https://doi.org/10.1007/s11423-021-10055-y
https://doi.org/10.1007/s40692-020-00169-2
https://doi.org/10.1007/s40692-020-00169-2
https://doi.org/10.1111/jcal.12520
https://www.ibm.com/cloud/watson-natural-language-understanding
https://www.ibm.com/cloud/watson-natural-language-understanding
https://doi.org/10.1111/jcal.12567
https://www.frontiersin.org/articles/10.3389/feduc.2022.1096889
https://www.frontiersin.org/articles/10.3389/feduc.2022.1096889
https://doi.org/10.1109/TAFFC.2020.3004617
https://doi.org/10.4324/9781410605986-9
https://doi.org/10.4324/9781410605986-9
https://doi.org/10.25771/5167
https://doi.org/10.1016/S0191-8869(98)00251-7
https://doi.org/10.1016/S1873-0450(09)X0003-3
https://doi.org/10.1111/jcal.12375
https://doi.org/10.1080/10447318.2022.2108563
https://doi.org/10.1080/10447318.2022.2108563


1 3

Education and Information Technologies 

Meyer, O. A., Omdahl, M. K., & Makransky, G. (2019). Investigating the effect of pre-training 
when learning through immersive virtual reality and video: A media and methods experi-
ment. Computers and Education, 140, 103603. https:// doi. org/ 10. 1016/j. compe du. 2019. 
103603

Moreno, R., & Mayer, R. E. (2002). Learning science in virtual reality multimedia environments: 
Role of methods and media. Journal of Educational Psychology, 94(3), 598–610. https:// doi. 
org/ 10. 1037/ 0022- 0663. 94.3. 598

Morony, S., Kleitman, S., Lee, Y. P., & Stankov, L. (2013). Predicting achievement: Confidence vs 
self-efficacy, anxiety, and self-concept in Confucian and European countries. International 
Journal of Educational Research, 58, 79–96. https:// doi. org/ 10. 1016/j. ijer. 2012. 11. 002

Moynihan, L. M., Roehling, M. V., LePine, M. A., & Boswell, W. R. (2003). A longitudinal study 
of the relationships among job search self-efficacy, job interviews, and employment out-
comes. Journal of Business and Psychology, 18(2), 207–233.

Park, N., & Tietjen, G. (2021). “It’s Not a Conversation Starter.” Or is it?: Stigma Management Strategies 
of the Formerly Incarcerated in Personal and Occupational Settings. Journal of Qualitative Criminal 
Justice & Criminology. 10.21428/88de04a1.df4b4cc7

Parong, J., & Mayer, R. E. (2018). Learning science in immersive virtual reality. Journal of Educational 
Psychology, 110(6), 785–797. https:// doi. org/ 10. 1037/ edu00 00241

Parsons, T. D., & Rizzo, A. A. (2008). Affective outcomes of virtual reality exposure therapy for anxiety 
and specific phobias: A meta-analysis. Journal of Behavior Therapy and Experimental Psychiatry, 
39(3), 250–261. https:// doi. org/ 10. 1016/j. jbtep. 2007. 07. 007

Petruzziello, G., Chiesa, R., Guglielmi, D., & Mariani, M. G. (2021). The role of feedback on interview 
self-efficacy and outcome expectations. International Journal of Selection and Assessment, 29(3–4), 
367–377. https:// doi. org/ 10. 1111/ ijsa. 12334

Queiroz, A. C. M., Fauville, G., Herrera, F., da Leme, M. I. S., & Bailenson, J. N. (2022). Do Students 
Learn Better With Immersive Virtual Reality Videos Than Conventional Videos? A Comparison of 
Media Effects With Middle School Girls. Technology, Mind, and Behavior, 3(3). https:// doi. org/ 10. 
1037/ tmb00 00082

Radianti, J., Majchrzak, T., Fromm, J., & Wohlgenannt, I. (2020). A systematic review of immersive vir-
tual reality applications for higher education: Design elements lessons learned and research agenda. 
Computers & Education, 147, 103778. https:// doi. org/ 10. 1016/j. compe du. 2019. 1037

Serrano, B., Baños, R. M., & Botella, C. (2016). Virtual reality and stimulation of touch and smell for 
inducing relaxation: A randomized controlled trial. Computers in Human Behavior, 55, 1–8. https:// 
doi. org/ 10. 1016/j. chb. 2015. 08. 007

Slater, M. (2009). Place illusion and plausibility can lead to realistic behaviour in immersive virtual 
environments. Philosophical Transactions of the Royal Society B: Biological Sciences, 364(1535), 
3549–3557. https:// doi. org/ 10. 1098/ rstb. 2009. 0138

Smith, M. J., Fleming, M. F., Wright, M. A., Roberts, A. G., Humm, L. B., Olsen, D., & Bell, M. D. 
(2015). Virtual Reality Job Interview Training and 6-Month Employment Outcomes for Individuals 
with Schizophrenia Seeking Employment. Schizophrenia Research, 166(0), 86–91. https:// doi. org/ 
10. 1016/j. schres. 2015. 05. 022

Smith, M. J., Parham, B., Mitchell, J., Blajeski, S., Harrington, M., Ross, B., Johnson, J., Brydon, D. M., 
Johnson, J. E., Cuddeback, G. S., Smith, J. D., Bell, M. D., Mcgeorge, R., Kaminski, K., Suganuma, 
A., & Kubiak, S. (2022). Virtual Reality Job Interview Training for Adults Receiving Prison-Based 
Employment Services: A Randomized Controlled Feasibility and Initial Effectiveness Trial. Crimi-
nal Justice and Behavior, 00938548221081447. https:// doi. org/ 10. 1177/ 00938 54822 10814 47

Social Work License Map. (2021). Job Interviewing strategies for individuals after experiencing incar-
ceration. Social Work License Map. https:// socia lwork licen semap. com/ blog/ job- inter viewi ng- strat 
egies- for- indiv iduals- after- exper ienci ng- incar cerat ion/

Southgate, E. (2020). Virtual Reality in Curriculum and Pedagogy: Evidence from Secondary Class-
rooms. Routledge. https:// doi. org/ 10. 4324/ 97804 29291 982

Tay, C., Ang, S., & Van Dyne, L. (2006). Personality, biographical characteristics, and job interview suc-
cess: A longitudinal study of the mediating effects of interviewing self-efficacy and the moderating 
effects of internal locus of causality. The Journal of Applied Psychology, 91(2), 446–454. https:// 
doi. org/ 10. 1037/ 0021- 9010. 91.2. 446

Teddlie, C., & Tashakkori, A. (2010). Overview of Contemporary Issues in Mixed Methods Research. 
In A. Tashakkori & C. Teddlie (Eds.), SAGE Handbook of Mixed Methods in Social & Behavioral 
Research (Second, pp. 1–41). SAGE Publications.

https://doi.org/10.1016/j.compedu.2019.103603
https://doi.org/10.1016/j.compedu.2019.103603
https://doi.org/10.1037/0022-0663.94.3.598
https://doi.org/10.1037/0022-0663.94.3.598
https://doi.org/10.1016/j.ijer.2012.11.002
https://doi.org/10.1037/edu0000241
https://doi.org/10.1016/j.jbtep.2007.07.007
https://doi.org/10.1111/ijsa.12334
https://doi.org/10.1037/tmb0000082
https://doi.org/10.1037/tmb0000082
https://doi.org/10.1016/j.compedu.2019.1037
https://doi.org/10.1016/j.chb.2015.08.007
https://doi.org/10.1016/j.chb.2015.08.007
https://doi.org/10.1098/rstb.2009.0138
https://doi.org/10.1016/j.schres.2015.05.022
https://doi.org/10.1016/j.schres.2015.05.022
https://doi.org/10.1177/00938548221081447
https://socialworklicensemap.com/blog/job-interviewing-strategies-for-individuals-after-experiencing-incarceration/
https://socialworklicensemap.com/blog/job-interviewing-strategies-for-individuals-after-experiencing-incarceration/
https://doi.org/10.4324/9780429291982
https://doi.org/10.1037/0021-9010.91.2.446
https://doi.org/10.1037/0021-9010.91.2.446


 Education and Information Technologies

1 3

Thompson, E. R. (2007). Development and Validation of an Internationally Reliable Short-Form of the 
Positive and Negative Affect Schedule (PANAS). Journal of Cross-Cultural Psychology, 38(2), 
227–242. https:// doi. org/ 10. 1177/ 00220 22106 297301

Urban, A. (2022). How Does Awe Fuel Information Seeking? A Mixed-methods, Virtual Reality Study. 
Proceedings of the Association for Information Science and Technology, 59, 818–820. https:// doi. 
org/ 10. 1002/ pra2. 737

Wang, L., & Bertram, W. (2022). New data on formerly incarcerated people’s employment reveal labor 
market injustices. Prison Policy Initiative. https:// www. priso npoli cy. org/ blog/ 2022/ 02/ 08/ emplo 
yment/

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief measures of pos-
itive and negative affect: The PANAS scales. Journal of Personality and Social Psychology, 54, 
1063–1070. https:// doi. org/ 10. 1037/ 0022- 3514. 54.6. 1063

Wu, B., Yu, X., & Gu, X. (2020). Effectiveness of immersive virtual reality using head-mounted dis-
plays on learning performance: A meta-analysis. British Journal of Educational Technology, 51(6), 
1991–2005. https:// doi. org/ 10. 1111/ bjet. 13023

Xie, B., Liu, H., Alghofaili, R., Zhang, Y., Jiang, Y., Lobo, F., Li, C, Li, W., Huang, H., Akdere, M., 
Mousas, C., & Yu, L. (2021). A review on virtual reality skill training applications. Frontiers in 
Virtual Reality, 2. https:// doi. org/ 10. 3389/ frvir. 2021. 645153

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.

Authors and Affiliations

Eileen McGivney1,2  · Tessa Forshaw1 · Rodrigo Medeiros1 · Mingyue Sun1 · 
Tina Grotzer1

 * Eileen McGivney 
 Eileen_mcgivney@g.harvard.edu

 Tessa Forshaw 
 tforshaw@g.harvard.edu

 Rodrigo Medeiros 
 rmedeiros@gse.harvard.edu

 Mingyue Sun 
 msun@gse.harvard.edu

 Tina Grotzer 
 tina_grotzer@harvard.edu

1 Harvard Graduate School of Education, Cambridge, MA 02138, USA
2 College of Arts, Media and Design, Northeastern University, Boston, MA 02115, USA

https://doi.org/10.1177/0022022106297301
https://doi.org/10.1002/pra2.737
https://doi.org/10.1002/pra2.737
https://www.prisonpolicy.org/blog/2022/02/08/employment/
https://www.prisonpolicy.org/blog/2022/02/08/employment/
https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1111/bjet.13023
https://doi.org/10.3389/frvir.2021.645153
http://orcid.org/0000-0002-3416-7488

	Addressing Emotions and Beliefs for Vulnerable Jobseekers with Virtual Reality
	Abstract
	1 Introduction
	2 Literature Review
	2.1 Post-Incarceration Workforce Challenges
	2.2 Simulations for Job Interview Training
	2.3 Virtual Reality and Impacts on Emotions and Beliefs
	2.4 Learning Design with Virtual Reality

	3 Research Questions
	4 Methods and Materials
	4.1 Project OVERCOME
	4.2 Participants and Data Collection
	4.3 Analysis

	5 Results
	6 Discussion and Implications for Future Work
	7 Conclusion
	Appendix: Study Materials
	Pre-Survey
	Post-Survey
	Pre Interview
	Post-Interview Protocol

	Acknowledgments 
	References


