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Abstract

Immersive virtual reality (VR) offers promising approaches for engaging with difficult heritage and
human rights issues, potentially fostering deeper emotional connections than traditional educational
formats. This paper evaluates the impact of ‘Nobody's Listening’ (NL), an immersive VR experience
documenting the Yazidi genocide in Iraq (2014-17). Through assessment of 127 non-Yazidi
participants from diverse Iraqi ethnic backgrounds, we examined VR's effectiveness for emotionally
engaging with difficult heritage, raising awareness of sensitive human rights issues, and inspiring
positive action. Our mixed-methods approach combined pre-experience surveys, observations, and
post-experience interviews and questionnaires, employing historical empathy theory framework to
assess cognitive and emotional engagement. Results demonstrate significant impact across multiple
dimensions: 85% of participants reported increased awareness of the genocide, with 70.8% describing
positive knowledge change about Yazidi culture. Emotional engagement was substantial —over 80%
experienced intense reactions to the VR experience, with 86.7% reporting feeling moved by the
Yazidi’s story. Notably, 56.6% of significant impressions included elements of historical empathy
(historic contextualization, perspective-taking, and affective connection). Furthermore, 92.2% of
respondents believed justice had not been served in the Yazidi genocide, with many expressing
intentions to learn more and support advocacy efforts. This research contributes empirical evidence
for how immersive technologies can effectively communicate traumatic cultural heritage while
fostering reconciliation in post-conflict societies, with implications for museums, heritage sites, and
human rights education.

CCS CONCEPTS * Human-centered computing~Human computer interaction (HCI)~HCI design
and evaluation methods~User studies *Human-centered computing~Human computer interaction
(HCI)~Interaction paradigms~Virtual reality ¢ Applied computing~Education.

Additional Keywords and Phrases: empathy; cultural memory; digital storytelling; museum
technology

1. Introduction

Education and awareness are crucial for preventing genocide and fostering peace and
reconciliation [1,4,17,27]. These educational goals can be more effectively achieved through
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emotional engagement and experiential learning, which help increase attention and memory
retention [19,22]. Neurobiology research correlates strong emotional reactions with the formation of
long-term memories [32], and museum and visitor studies demonstrate that “emotions serve as a
'fixative' for memories” [11].

The emotional dimension of learning is particularly important when engaging with difficult
heritage and human rights issues, where intellectual understanding alone may be insufficient to
generate meaningful engagement. Immersive VR offers unique potential to promote a strong sense
of presence and embodiment that enables users to “step into the shoes’ of others “who are culturally,
temporally and/or geospatially distant” [5]. This cultural embodiment allows users to experience
others’ realities through multiple senses, activating embodied cognition processes that are essential
for inducing empathy, particularly in human rights contexts. Research in perspective-taking suggests
that such embodied experiences can reduce psychological distance and increase compassionate
response [18], particularly when enhanced with narratives [12]. Empathy has been recognized as an
imperative component of successful social interactions [20] and a motivator of helping behaviors [2]
toward disadvantaged groups [50]. In post-conflict societies where communities remain divided by
trauma and competing narratives, such empathy-building technologies may offer valuable pathways
for fostering cross-community understanding and reconciliation.

The immersive nature of VR technology and its facilitation of a sense of presence in simulated
environments makes it particularly effective for storytelling and advocacy [38]. A 2020 study
indicated that VR storytelling can bring about a positive shift in users” human rights attitudes more
effectively than 2D or traditional formats [5]. Despite the slow increase in VR-based experiences
engaging with dark or difficult heritage and human rights discourses in recent years, systematic
evaluations measuring the impact of these resource-intensive virtual experiences remain critically
limited. Specifically, there is a lack of large-scale studies examining VR's effectiveness in post-conflict
societies where difficult heritage remains contested. Despite growing interest in VR for difficult
heritage interpretation, three critical gaps remain in current research: (1) a lack of large-scale
empirical studies with diverse participant groups; (2) limited investigation of VR's effectiveness in
post-conflict societies where difficult heritage remains contested; and (3) insufficient understanding
of how specific VR design elements contribute to empathy and action. This study addresses these
gaps through systematic evaluation of the ‘Nobody’s Listening’ (NL) VR experience with 127
participants from diverse backgrounds across Iraq.

NL is an immersive VR experience that formed the centerpiece of a mobile exhibition organized
by human rights advocates and partner organizations across multiple Iraqi cities and other parts of
the world. The exhibition aimed to raise awareness about the Yazidi genocide perpetrated by ISIS in
Iraq (2014-2017) and to advocate for support and solidarity from national and international
communities. The Yazidi genocide represents one of the most severe human rights violations of the
21st century, with thousands killed and thousands more displaced, kidnapped, or forced into sexual
slavery by ISIS.

We conducted a systematic evaluation of the NL VR experience [31] with 127 users from diverse
ethnic backgrounds across five cities in Iraq and its Kurdistan Region. In this paper we focus
primarily on the effectiveness of immersive VR storytelling for: 1) emotionally engaging with difficult
heritage, (2) raising awareness for sensitive human rights issues, and 3) inspiring positive action.
Drawing on theories of historical empathy [10], embodied cognition [43], and perspective-taking [18],
our study addresses the following research questions:

1. How effective is immersive VR storytelling in creating emotional engagement with difficult
heritage among non-Yazidi Iraqi participants?

2. To what extent does the NL VR experience increase awareness and understanding of the
Yazidi genocide?

3. How does the VR experience influence positive action?

4. What elements of the VR experience most effectively facilitate engagement with difficult
heritage?
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This systematic evaluation addresses a critical gap in empirical research on VR for difficult
heritage, providing evidence-based insights for museums, memorial sites, and human rights
organizations seeking to leverage immersive technologies for education and advocacy.

Our findings indicate that the NL VR experience had a high cognitive and emotional impact on
the large majority of participants and inspired positive changes in attitudes and behavioral intentions
regarding the Yazidi genocide. These outcomes confirm the strong potential of immersive VR, when
coupled with an affective storytelling design, to promote human rights through difficult heritage
experiences.

The remainder of this paper is structured as follows: Section 1 positions our work within the
landscape of VR applications for difficult heritage. Section 2 presents an overview of the NL VR
experience design and content. Section 3 presents our mixed-methods evaluation methodology,
while Section 4 reports findings across four dimensions: learning, engagement, emotional connection,
and attitude change. Section 5 discusses theoretical and practical implications, acknowledging
limitations, and Section 6 presents conclusions and future directions.

2. Related Work

The expansion of XR technologies over the last decade has seen their increasing application for
engaging users with heritage (including difficult heritage) and human rights issues. However, the
effectiveness and ethical considerations surrounding these technologies for engaging with traumatic
and dark historical events remain debatable and largely theoretical.

The ‘Last Goodbye” VR experience from the University of South California Shoah Foundation
virtually engages users with Holocaust survivors to educate them about Holocaust atrocities and
human rights abuses. The experience immerses users into a 3D reconstruction of the Majdanek Nazi
concentration camp in Poland, guided by the photorealistic avatar of an 87-year-old Holocaust
survivor and eyewitness, Pinchas Gutter, who recounts his personal memories of the place where his
family was murdered [13]. While online reporting and most user feedback suggests the application’s
effectiveness in creating emotional connection and evoking empathy, scholars like Zalewska [52]
question the epistemological and ethical implications of virtualizing Holocaust witness testimonies
and site tours.

The United Nations” (UN) ‘Clouds Over Sidra” application represents another significant use of
VR for engaging with human rights and humanitarian crises. This experience follows the daily
struggles of a Syrian teenage girl living in the Za’atari Refugee Camp in Jordan. Originally developed
to support the Millennium Development Goals (MDG) Advocacy Group’s effort to build resilience
in vulnerable communities, it has since been used in various advocacy campaigns, including support
for children’s education in crisis situations [49]. At its initial launch at a high-level donor meeting,
the event raised US$3.8 billion— over 70 percent more than projected [40]. While media reports [3]
and industry blogs [23] attribute the increased donation level to the empathy-eliciting power of the
VR experience in a humanitarian context [18], no systematic evaluation or empirical evidence
supports or refutes these claims.

The Global Nomads Group’s (GNG) ‘Siroun’ experience employs VR to teach high-school
students about the Armenian Genocide. This experience transports users to a rural Ottoman village
in 1915, exposing them to the “choices and experiences of everyday people caught at the crossroads
of civil war and genocide” [15]. The experience is accompanied by educational resources for high-
school teachers to develop learning activities and discussions around human rights topics [14].
However, beyond online coverage and anecdotal evidence from student users, systematic
evaluations of this project’s impact, lessons learned, and ethical considerations remain scarce in
scholarly literature. This highlights the need for more rigorous experimental and mixed-methods
evaluation approaches.

Recent systematic reviews have strengthened the empirical foundation for VR's impact on
empathy and prosocial responses. Lee et al.'s systematic review of empathy measurement in head-
mounted display VR experiences identified consistent emotional responses across diverse contexts,
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though highlighting methodological inconsistencies in assessment approaches [25]. Their analysis
suggests that embodied first-person experiences produce stronger empathic responses than
observational formats, particularly when measuring immediate emotional reactions. These findings
align with Canet and Sanchez-Castillo's meta-analysis, which found moderate to strong effects (d =
0.51-0.73) of immersive experiences on prosocial attitudes compared to traditional media formats [6].
However, both reviews note significant variation in effect durability, with limited longitudinal
evidence beyond immediate post-experience assessments. Our study addresses these methodological
gaps by employing mixed-methods evaluation that captures both immediate responses and
behavioral intentions, while situating the research in a post-conflict context where personal histories
may mediate empathic engagement. Unlike previous research that has often relied on convenience
samples of university students or Western audiences, our study engages participants from various
ethnic backgrounds in Iraq, including communities with their own histories of persecution and
conflict. This approach allows us to examine how personal histories, and cultural contexts mediate
the experience of difficult heritage through VR.

Experimental research comparing immersive experiences (VR-based and 2D-screen) and written
journalism on human rights attitudes found that VR can elicit positive shifts in users” human rights
attitudes more effectively than other formats [5]. It concluded that VR was statistically more efficient
at this than 2D and, in contrast, comparable written content elicited no attitudinal change in
participants [5]. As research increasingly suggests VR’s power to elicit empathy [42], debates about
ethical implications continue to unfold. This highlights the need for more empirical data and
systematic evaluations when using VR in sensitive contexts of difficult heritage and human rights
abuses [50] —precisely the gap our study of the 'Nobody's Listening' experience aims to address.

3. The Nobody’s Listening VR Experience

The Nobody’s Listening (NL) VR experience combines art, technology, and advocacy to
memorialize and educate about the Yazidi genocide by ISIS, with the ultimate aim of raising
awareness and encouraging recognition, justice, and action for the Yazidi community and other
minorities in Iraq. Almost a decade after the ISIS genocide began in 2014, many members of the Yazidi
ethnoreligious minority in Iraq remain displaced and living in dire circumstances in camps [34].

The NL experience aims to (re)connect non-Yazidis with the past and continuing struggles of
the Yazidis. Using Oculus Quest VR headsets, the experience immerses users in the sights, sounds,
and stories of the 2014 attacks against the Yazidi community through a combination of technical
elements: 6DoF (Degree of Freedom) scenes from photogrammetry of actual sites shot in Iraq, 360°
footage of destruction caused by ISIS, 3D animations, soundscapes, sound effects, and first-person
storytelling.

Several techniques enhance the sense of realism and immersion in the virtual environment: Static
360° videos and photos of real scenes are enlivened with virtual elements: trees swaying in the wind,
ceiling fans swaying, clouds drifting, and time-lapse animations of nightfall with flying fireflies. The
soundscapes create acoustics similar to those of physical environments, while animated silhouettes
of Yazidis and ISIS fighters sensitively recreate scenes of atrocities complementing the audio
narration by the main characters [30] (Figure 1). A video excerpt from the VR experience illustrating
these immersive elements is provided as supplementary material.
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Figure 1. Scenes from the ‘Nobody’s Listening’ (NL) VR experience: (a) A destroyed and abandoned living room
representing the aftermath of the ISIS genocide in Kocho village. (b) A view from beneath a damaged structure,
looking out toward a destroyed Yazidi temple, highlighting cultural heritage destruction by ISIS. (c) A sensitive
reenactment of violence by ISIS, using ghostly silhouettes to depict a moment of assault within a school corridor,

evoking trauma and memory. Images reproduced with permission from the creators of the NL VR experience.

The experience begins with a Yazidi woman’s voice introducing users to the history, culture,
and religion of the Yazidi community and their geographic and historic ties to Sinjar Mountain, their
sanctuary throughout their difficult history. The female narrator then guides users through the ruins
of Kocho village, one of the hardest-hit Yazidi communities during the genocide. Users navigate
between virtual scenes by physical movement, which is paralleled in the virtual world as moving
through images of Yazidi survivors.

After the introduction, users can choose to listen to the story of one of three characters, each
created based on a composite of real experiences:

1. Shereen, a Yazidi woman who was abducted and sexually enslaved (see supplementary video)

2. Ahmed, the brother of the Yazidi woman, who survived an ISIS massacre, or

3. alocal ISIS fighter who attacked the village.

Each character recounts events, emotions, and crimes they experienced, witnessed, or (in the
case of the ISIS fighter) committed. The 3D reconstructions enable users to explore each location as if
experiencing it firsthand. The experience concludes by immersing users in the dire living conditions
that many Yazidis face today, ending with the female narrator’s call for justice and action to help the
Yazidi community. While designed to last approximately 12 minutes, users can choose to remain
longer and further explore the virtual scenes [31].

The experience storyline blends factual information about Yazidi culture and tradition with real
stories from publicly accessible testimonies of Yazidi survivors and interviews with imprisoned ISIS
fighters. Given VR’s potential to induce strong emotional reactions and the violent nature of the
genocide events, the development team carefully planned the content selection and presentation.

Ethical considerations were central to the development process. The project team consulted a
clinical psychologist and a Yazidi community-informed legal analyst and had the storyline script also
reviewed by several prominent human rights organizations based in the Middle East, the USA, and
the UK. To avoid emotional distress and comply with the ‘Do No Harm principle,” the VR experience
excludes overly graphic content (such as blood or dead bodies), and the narration avoids direct
mention of sexual violence, instead implying it through the characters’ stories.

This carefully designed experience formed the basis of our systematic evaluation study, which
examined its effectiveness for engaging users with difficult heritage and inspiring action, as described
in the following section.

4. Evaluation Methodology

To systematically assess the impact of the NL experience, we carried out an assessment with NL
users from different socio-economic and ethnosectarian backgrounds across Iraq. The assessment
aimed to empirically investigate if and how the NL VR experience achieved the exhibition’s aim of
raising awareness about the Yazidi genocide. Our research design followed a mixed-methods design
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involving both quantitative and qualitative data, collected through a) a pre-experience survey, b) NL
VR experience, c) a post-experience quantitative and qualitative assessment (through an interview
and questionnaire). Detailed instruments are provided in Appendix A. This mixed-methods
approach was based on the EMOTIVE research project’s methodology [9,36]. This design allowed us
to triangulate findings across multiple data points while mitigating potential biases inherent to
sensitive subject matter research.

4.1. Participant Recruitment and Sample

The study was conducted across five Iraqi cities: Sulaimani, Baghdad, Erbil, Duhok, and Kirkuk.
Three research teams carried out data collection following standardized protocols provided in both
English and Arabic.

The final sample consisted of 127 participants distributed as follows:

e  Sulaimani: 48% (n=61)

e Baghdad: 16.5% (n=21) - data from six additional participants were excluded due to incomplete
responses

e  Erbil: 11.8% (n=15)

e  Duhok: 11.8% (n=15)

o  Kirkuk 11.8% (n=15)

Each data collection session lasted an average of 45 minutes per participant, including VR setup,
experience, and assessment activities.

4.2. Participants’ Profile

4.2.1. Demographic Characteristics

The sample had a relatively balanced gender distribution (54.3% male, 45.7% female) and
primarily consisted of young adults (42.5% aged 25-34 and 29.9% aged 18-24), broadly aligning with
Iraq’s predominantly young population [46]. Only 4.8% of participants were 55 years or older.

Participants were generally well-educated (68.5% with bachelor’s degrees or higher) and
predominantly urban (91.1% residing in cities). The sample reflected Iraq’s diversity with some
limitations in representation:

e  Ethnicity: 67% Kurdish, 22% Arab, and smaller percentages of other ethnic groups (e.g. 1 Kakai
participant)

e Language: 70.8% reported Kurdish as their native language, 26.2% Arabic, 1.5% Turkmen and
1.5% English

. Religion: 30% identified as Muslim without sectarian specification, 34% as Sunni Muslim, 4% as
Shia Muslim, and over 30% did not select any religious association

4.2.2. Prior Knowledge and Attitudes

While 92% of participants reported some knowledge about the ISIS genocide of Yazidis, only
22% expressed confidence in their understanding of the 2014 events. This knowledge gap was evident
in that:

- 54.3% reported knowing or having met Yazidis

- Only 39.4% indicated familiarity with Yazidi culture

- 22.8% had visited Yazidi towns or villages (Lalish, Sharya, Shingal, etc.)

- 65% expressed empathy toward Yazidis, though only 25% could articulate specific details

Interestingly, participants generally rated their own knowledge of the Yazidi genocide higher
than that of the general Iraqi population.
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4.2.3. Personal Experiences with Conflict

Most participants (89%) had not experienced displacement in the previous seven years.
However, 22% self-identified as victims of ISIS, with impacts including;:

- Death of immediate family members due to ISIS (13.4%)

- Death of family members from security forces retaking areas from ISIS
- Displacement due to ISIS campaigns (3.9%)

- Property destruction (3.9%)

- Serious harm from ISIS such as kidnapping or imprisonment (3.1%)

4.2.4. Technology Familiarity

While over 60% of participants had heard about VR technology, only 26.8% had previous
experience using it. Among those who expressed feelings about VR (n=45), over 90% reported
positive attitudes toward the technology. Approximately one-third (33.9%) considered themselves
tech-savvy to some degree.

4.3. Data Collection Instruments

4.3.1. Pre-Experience Survey

The pre-experience self-completion survey (Appendix A.1) collected data about:

1. Demographic profile: Age, gender, educational level, occupation, religious/ethnic affiliation,
and place of residence.

2. Prior knowledge and attitudes: Awareness of Yazidi culture and the genocide, relationship
with Yazidi people, and visitation to Yazidi communities.

3. Personal experiences: Any personal or family experience with displacement (in general)
and/or experiences related to ISIS.

4. Technology familiarity: Previous exposure to and comfort with VR technology.

The survey utilized a combination of multiple-choice questions, Likert scales, and targeted open-
ended questions to establish baseline measurements.

4.3.2. VR Experience Setup and Technical Considerations

Participants experienced the NL VR exhibition using Oculus Quest VR headsets in controlled
environments. Each session lasted approximately 75 minutes and included:

e  Completing pre-experience survey.

¢ VR equipment sanitization as part of a safety measure.

¢ VR boundary set up.

e  Brief orientation to the VR equipment and basic navigation instructions.

e VR experience time with data collectors” presence to address any technical issues and observe
reactions.

e DPost-experience interview (Appendix A2), followed by a self-completion questionnaire
(Appendix A.3).

Throughout the data collection sessions, we monitored technical issues that might influence
participants' experiences:

e Only 20% of participants self-reported issues with the VR headset.

e A similar percentage (20%) reported difficulties with navigation in the virtual world —primarily
related to walking through virtual 'paintings' to progress between scenes or concerns about
physical movement while immersed.

e Approximately 25% of participants experienced one or more symptoms of VR-induced
discomfort, with the most common being blurred vision, general discomfort, and dizziness with
eyes open, followed by sensations of head fullness, nausea, difficulty focusing, and vertigo.
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Despite these challenges and participants being reminded of their option to withdraw, no
dropouts due to VR sickness occurred. Notably, even participants who experienced physical
discomfort generally expressed enthusiasm and interest in both the technology and the overall VR
experience.

4.3.3. Post-Experience Quantitative Assessment

The post-experience questionnaire (Appendix A.3) included 18 statements rated on 5-point
Likert-scales (ranging from “strongly disagree” to “strongly agree”) and one multiple-choice
question. These instruments adapted from the EMOTIVE research project [9,36] and other validated
measures [45,47,51], assessed:

1. Awareness and cognitive learning: Knowledge acquisition and understanding of the Yazidi
genocide and cultural context

2. Affective learning: Overall engagement and emotional connection with the narrative and
characters.

3. Perception and attitudes: Changes in perspectives regarding the Yazidi community and their
experiences

Additionally, we included a multi-select question to assess potential VR motion sickness
symptoms experienced during the NL VR exhibition.

4.3.4. Post-Experience Qualitative Assessment

Semi-structured interviews (Appendix A.2) and self-completion questionnaire conducted after
the VR experience (Appendix A.3) collected richer data about participants” reactions, including
emotional engagement and empathy. Open-ended interview questions were primarily based on
Endacott and Brooks’ “historical empathy model’ [10] which facilitates “a cognitive process that leads
to an affective engagement with historical facts and figures in order to better understand and
contextualize past events, social issues, experiences, and actions” [37]. Historical empathy goes
beyond understanding the past by promoting a more personal and rich engagement with heritage.

The interviews explored three dimensions of historical empathy:

1. Historical contextualization (critical reflection on historical facts

2. Perspective taking) deeper understanding of different perspectives of people in the past)

3. Affective connection (establishing emotional connections with these people), “prompting
users to understand them as individuals with their own emotions, values and worldview” [37].

Additional questions addressed participants’ navigation and interactions in the virtual world
and any technical difficulties encountered while using the VR headset.

4.4. Data Analysis Methods

4.4.1. Quantitative Analysis

Quantitative data from the pre- and post-experience surveys were entered and analyzed using
Microsoft Excel and IBM SPSS, with simple descriptive statistics calculated to summarize the
findings.

4.4.2. Qualitative Analysis

Qualitative data from the interviews were audio-recorded, transcribed, and translated when
necessary. We used thematic analysis to identify recurring themes and patterns in participants’
responses. Interview data were coded manually with an initial coding framework based on the
historical empathy model, expanded iteratively as new themes emerged from the data.
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4.5. Quality Assurance and Ethical Considerations

4.5.1. Data Quality Measures

To address potential response bias, particularly social desirability in research on sensitive topics
like genocide and other research-recognized biases [35], we implemented several quality assurance
measures:

1. Triangulation: We used multiple data sources (quantitative and qualitative) to verify
responses and detect inconsistencies.

2. Observational data: We documented participants’ non-verbal reactions and behaviors during
the VR experience and speaking tone during the interviews (with consent).

3. Quality control: Applied rigorous quality checking throughout data collection, transcription,
and coding processes.

4. Standardization: Trained researchers through online and in-person training workshops and
provided detailed written protocols.

4.5.2. Ethical Protocols

The study was conducted in accordance with international ethical standards for research
involving human participants, including guidelines for sensitive research on genocide and human
rights:

e  Voluntary participation: All recruitment was voluntary

e Informed consent: Participants received full briefings in their preferred language about the
study objectives, VR content, potential risks including motion sickness and emotional distress,
before providing written consent in one of the three languages (Kurdish, Arabic, or English)
based on a participant’s preference. Special attention was given to the sensitive nature of the
genocide content, with clinical psychology consultation informing the research design and
participant support protocols.

¢ Right to withdraw: Participants were reminded of their right to withdraw at any time without
penalty from VR immersion or any part of the data collection process.

e  Consent for recording: No audio recordings, photographs, or observations were conducted
without explicit written consent.

e Data protection: All collected data were anonymized.

4.6. Limitations

Several limitations should be considered when interpreting the results:

1) Geographical constraints: Data collection was limited to five Iraqi cities, with nearly half (48%)
from Sulaimani, limiting generalizability across Iraqi’s diverse regions.

2) Sample representativeness: The predominance of Kurdish (67%) and well-educated (68.5%
holding a BSc or higher) participants may not fully represent all Iraqi populations, particularly
those in remote or conflict-affected areas.

3) Technical barriers: Varying levels of familiarity with VR technology among participants (only
26.8% had prior experience) may have influenced their experience and engagement with the
content.

4) Translation challenges: Working across multiple languages required translation of instruments
and responses, potentially introducing subtle shifts in meaning.

5) Social desirability bias: Despite our efforts to minimize bias, participants may have provided
responses they perceived as socially acceptable given the sensitive nature of the topic.

6) Short-term assessment: The study captured immediate reactions to the VR experience but could
not evaluate long-term attitudinal or behavioral changes.
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Future research would benefit from including larger samples from diverse ethnic and cultural
backgrounds as well as undertaking longitudinal follow-up studies to investigate the long-term
impact of the experience on participants.

5. Results

Building on the methodology described above, this section presents our findings from both
quantitative and qualitative data analysis. Our analysis revealed substantial impact of the NL
experience across four key dimensions: (1) learning and understanding about the Yazidi genocide,
(2) engagement with the VR experience and content, (3) emotional connection, and (4) attitudinal and
behavioral intentions. Below, we present quantitative findings complemented by qualitative insights
that illuminate how participants experienced and processed the VR content.

5.1. Learning and Understanding

The first dimension of our analysis focused on changes in participants’ knowledge and
understanding of the Yazidi genocide following their VR experience. We collected data through both
Likert-scale questions (n=106) and follow-up structured interviews (n=127).

Responses to the Likert-scale statements were measured on a 5-point scale ranging from 1
(Strongly disagree) to 5 (Strongly agree). As shown in Figure 2, participants reported substantial
cognitive benefits from the NL VR experience. Four out of five statements related to learning and
understanding received high average scores (over 4.0), with over 70% of respondents either agreeing
or strongly agreeing that the VR experience enhanced their knowledge about the Yazidis genocide.

1.1 The VR experience helped me better
understand/be more aware about the Yazidis 50% 36.8% 13.2%
genocide hy ISIS. (Mean=4.37, 5D=0.708 )

0.9%
1.2 The experience helped me learn something new
about the Yazidis genocide by ISIS. (Mean=4.17, 40.6% 36.8% 21.7%
$D=0.798)
. . 2.8%
1.3 1 have developed interest to learn and find out
more about the Yazidis genocide by ISIS. (Mean=4.05, 37.7% 39.6% 15.1% 4.7%
$D=0.989)
3.8%
1.4 During the experience, | felt challenged and o o
provoked. (Mean=3.64, SD=1.236) e EmEPS REgE
1.5 The experience gave me a new understanding for
people who are different from me/ from a culture 43.4% 30.2% 21.7%
other than my own. (Mean=4.08, SD=1.039)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
® Completely Agree W Agree u Neutral M Disagree Completely Disagree

Figure 2. Distribution and summary statistics of participant learning and understanding outcomes from VR

experience (N=106).

5.1.1. Qualitative Insights on Knowledge Change

Qualitative data strongly corroborated the quantitative findings, with 70.8% of interview
respondents (n=120) confirming positive knowledge change regarding Yazidi culture. The highest
rated statement (mean=4.37, SD = 0.708) addressed enhanced awareness of the Yazidi genocide with
over 85% participants agreeing or strongly agreeing that the VR experience effectively communicated
the historical context and significance of these events.

Comparatively, cultural understanding showed greater response variability (mean=4.08,
SD=1.039)), suggesting that the experience was more effective at conveying factual information about
the genocide than deeper cultural insights.

Participants attributed this change primarily to gaining new previously unheard information or
details and to becoming more aware of the Yazidi genocide events by ISIS, their ongoing struggles,
culture, and way of living. Elements of historical empathy (historical contextualization (58.3%),
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perspective taking (11.8%), and affective connection (8.7%) with the stories and characters were
evident in the large majority of the answers. Additionally, 40.5% of 116 interview respondents (n=47)
said that the experience changed their previous knowledge and impressions about ISIS. Previously
unheard details, media coverage limitations, and the intensity of the ISIS crimes and cruelty they
learned through the VR experience were the main items reported in what changed in participants’
previous knowledge and impressions about ISIS. As participant P88 said:

“They [ISIS] further intensified their crimes. I am not saying that through media I did not know
what ISIS did, but I had seen things in fragmentation. But now, I can say that ISIS destroyed a region
and the life of a group of people.”

Less than 15% of these responses demonstrated historical empathy elements (specifically,
perspective taking and affective connection), significantly lower than the responses about Yazidi
knowledge change. With an average scoring of 3.64, participants were less positive and more divided
(std. deviation of 1.236) in their scorings for feeling challenged and provoked during the VR
experience. It is likely that the meaning of this statement was not clear to many since answers to other
questions in the questionnaire and structured interview suggest strong cognitive and emotional
reactions to the VR experience that we discuss later.

5.1.2. Role of Surprise in Learning

Of the 100 participants who addressed this question during interviews, more than 85% indicated
being surprised by some aspects of the VR experience or its stories. Surprise has an important role in
explicit and incidental learning as well as the process of knowledge updating [26]. When asked to
specify the source of their surprise, four themes emerged from participants’ open responses:

1. Only 13.5% of respondents directly identified the VR technology itself as the source of the
surprise. Of those, most referred to the immersive nature of the experience and its contribution
to making the experience realistic: “I felt I was right there inside the events because of the VR.”

2. Half of the respondents attributed their surprise to newly discovered historical, cultural, and
genocide-related information presented in the stories, as well as how these narratives were
communicated both verbally and visually.

3. Another 20.2% of participants specifically attributed their surprise to the characters’ testimonies,
actions, or experiences portrayed in the VR environment. Examples include: “It was that
particular information, that nobody has been prosecuted, and those who have been prosecuted
are for other crimes” and “How the women covered their face with dirt and wounded
themselves to be less attractive.”

4.  Generic responses constituted 16.3% of answers, with participants referring to overall
impressions rather than specific sources of surprise, such as: “How despite all their bitter
experience, they are still continuing and wanting to pass their message to others. Their resilience
is a really nice thing.”

Among participants who did not report being surprised, many appeared to misinterpret the
question, associating surprise only with positive feelings rather than general unexpectedness, as
illustrated by: “I would not call it a surprise because it is such a sad experience that does not make
me surprised but very sad.”

5.1.3. Character Selection and Perspective-Taking

Among the 119 participants who responded to this question, the majority (60.5%) chose to follow
Shereen, the Yazidi woman’s character. Ahmed, the Yazidi man (Shereen’s brother) was selected by
26.1% participants, while only 13.4% chose to follow the ISIS fighter’s storyline. When asked why
they made their selection, participants cited various motivations:

e  Gender identification of curiosity (“wanting to see the experience from the same (or different)
gender perspective”)
e Information-seeking (“learning new information that I did not know about from the news”)
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e  Emotional engagement with a particular character. One notable response came from a male
participant who selected the ISIS fighter character, explaining: “We share similar religious
exposure that sometimes blinds us towards the truths.”

e  Accidental selection

We also investigated how participants cognitively processed their selected character’s
experiences and motivations. The responses revealed distinct patterns based on character selection:

Participants who selected Yazidi characters (woman or man) identified a range of emotions that
were either explicitly stated or implicitly in the narrative:

e  Lost dreams and opportunities
e  Feelings of betrayal

¢  Helplessness

e  Fear of history repeating itself
o  Defiance and resilience

Participants who selected the ISIS fighter approached the character predominantly from an
outsider’s perspective, attributing his actions and feelings to:

¢  Emotional detachment

e Indoctrination

e  Misguided sense of righteousness

e  Unresolved hatred

¢  Financial motivation (love for money)

5.2. Engagement

The experience elicited a high level of engagement across intellectual, spatial, and temporal
dimensions, with an average score exceeding 4 (out of 5) for related statements (Figure 3). Specifically,
over 80% of participants either “agreed” or “completely agreed” that The VR experience stimulated
their thinking (intellectual engagement), transported them to another world (spatial engagement),
and caused them to lose track of time (temporal engagement).

2.8%
2.1 The VR experience has given me lots to o |
think about. (Mean=4.13, SD=0.937) 38.7% 45.3% 9.4% 3.8
1.9%

2.2 felt like | was transported to another
world and lost track of time. 65.1% 26.4% 6.6%
(Mean=4.53, SD=0.783)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B Completely Agree B Agree W Neutral M Disagree Completely Disagree

Figure 3. Distribution and summary statistics of participant engagement with VR experience (N=106).

5.2.1. Bodily and Emotional Responses

To assess embodied engagement, participants were asked immediately after finishing the VR
experience to identify where in their bodies they primarily felt this. Among the 118 respondents, the
most common responses were mind/brain (29.7%) and heart (28.0%), followed by eyes (17.8%), feet
(8.5%), legs (7.6%), chest (5.1%), stomach (1.7%), arms (0.8%), and toes (0.8%). One participant
reported feeling “out of body”, suggesting complete immersion in the virtual environment. Among
those who identified mind/brain, the majority demonstrated a high level of reflection and empathy
towards what the Yazidi community had endured.

We observed that participants’ verbal descriptions sometimes revealed emotional responses that
transcended their selected body part. For instance, many who chose “mind/brain” described intense
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emotional reactions rather than purely cognitive engagement. These emotional responses manifested
physically through crying, shivering legs, kneeling, rapid heartbeat, hand and head gestures,
muttering, stomach pain, and breathing difficulties. Despite these intense reactions, only one
participant chose to discontinue the VR experience, suggesting that while emotionally challenging,
the experience remained within most participants’ tolerance thresholds.

Technical aspects of VR also affected physical engagement, with some participants reporting
disorientation and difficulty moving. Several requested physical assistances from researchers while
choosing to continue the experience.

5.2.2. Identification with Characters

Of the 127 participants, 31.5% (n=40) reported relating to characters in the experience, with 26
identifying with the Yazidi woman and 11 with the Yazidi man. Notably, Kurdish participants
frequently drew connections between the Yazidi experiences and events from Kurdish history,
including the Anfal campaigns, Halabja genocide, the 1991 displacement, and persecution under
Saddam’s regime. These connections demonstrate how personal or cultural history can mediate
engagement with difficult heritage narratives.

5.2.3. Detail Recall and Reflection

Participants demonstrated high attentiveness through their recall of vivid details, visual
information, and spoken words and narratives from the VR experience. This engagement extended
beyond the immediate experience, with many participants becoming notably reflective and talkative
afterwards. This observation during pilot testing informed our protocol design, leading us to conduct
interviews immediately after the VR experience, before administering questionnaires, to capture
these fresh reflections.

5.3. Emotional Connection

Participants demonstrated strong emotional connections to the VR experience, with over 70%
indicating emotional engagement with the stories and characters. The highest average score (4.43 out
of 5, SD=0.743) was for the statement “I felt moved by the story of the Yazidis” experience and their
genocide” (statement 3.6) (Table 3) with 86.7% of participants strongly agreeing or agreeing, 12.3
neutral, and no participants disagreeing (Figure 4).

3.1 1 canimagine and understand how the characters’ (Yazidi 3.8%
woman, Yazidi man, or ISIS fighter) felt in the story. (Mean=4.01, 37.7% 37.7% 16% 4.7%
5D=1.037)
1.9%

3.2 | can imagine and understand how the Yazidis people felt

0, 0,
during the genocide. (Mean=4.04, SD=0.945) Sl Eatind e '

1.9%

3.3 The experience provoked my emotions. (Mean=4.41,
P P SDe0.859) ( 57.5% 31.1% 7.59;.9

3.4 Some aspects of the experience seemed relevant to my own

0y 0, 0,
life. (Mean=2.52, SD=1.34) 85% 17.9% 23.6% 17.0%
0.9%
3.5 The experience immersed me in the characters stories. o o |
(Mean=4.09, SD=0.879) 38.7% 35.8% 22.6% 1.9
3.6 | felt moved by the story of the Yazidis experience and their
y ¥ P 57.5% 29.2% 12.3%

genocide. (Mean=4.43, SD=0.743)

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
W Completely Agree M Agree W Neutral  m Disagree Completely Disagree

Figure 4. Distribution and summary statistics of participant emotional connections with VR experience
(N=106).
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5.3.1. Types and Intensity of Emotional Responses

Interview data revealed intense emotional responses among over 80% of participants, with
predominant emotions that included empathy, sadness, grief, despair, fear, anger, helplessness, pain,
interest, and shock often reported in combination. One participant captured this visceral impact: “My
hands were shivering, and my feet felt as if they were not standing on the ground. I felt I was a soul
without a body”. Another noted: “Certainly it [the VR experience] will stay with me for a long time.
The fear, stress, and worries that I went through were very strange. I don't think I was as scared in
my whole life.” The word frequency visualization in Figure 5 illustrates this emotional landscape.

Disappointed

iy GrLe e

Fear

Positive Shocked
=S dNness
Neutral Interested
J\evengeEmpathy Rored
Shame Indifferent

Helpless

Figure 5. Emotional word frequency visualization.

5.3.2. Emotionally Resonant Scenes

When asked to identify the most emotionally engaging parts of the experience, participants
highlighted various scenes, suggesting different elements resonated with different users. Among the
120 respondents to this question:

- 20.8% identified the scene depicting the forced separation of a Yazidi mother and daughter by
an ISIS fighter

- 13.3% mentioned the destroyed house of the Yazidi woman where she recalls her pre-ISIS
family life and expresses her fear about ISIS approaching their village

- 10.8% each cited the school (now a memorial for dead and missing Yazidis) and the tent
(showing displaced Yazidis’ living conditions)

- Smaller percentages noted the valley, the bus transporting Yazidi women to abduction sites,
and the ISIS house.

- 30.85% did not specify a single part, instead referring to the whole experience as emotionally
impactful

5.3.3. Factors Influencing Significant Impressions

Over 85% of participants reported that the VR experience, either in whole or part, made a
significant impression on them. Analysis of their descriptions revealed that:

- 56.6% of responses included elements of historical empathy (historical contextualization,
perspective taking, and affective connection)

- 44.1% highlighted the effect of different emotions as significant factors.

- Only 27.6% focused on the VR technology itself

These findings suggest that participants connected primarily with the narrative content rather
than the technological aspects of the experience, with historical empathy and emotional engagement
serving as the primary drivers of impact.

5.4. Attitudes and Values

This section examines how the VR experience influenced participants’ attitudes and values
regarding the Yazidis, ISIS, and the genocide.
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5.4.1. Quantitative Measures of Attitudinal Change

Statements related to changing perceptions of Yazidis and ISIS (statements 4.2 and 4.3) received
relatively lower average scores (neutral to slightly above) (Figure 6) compared to statements in
previous sections. This may be attributed to two factors: participants’ confusion about what
constituted a “change of perception”, pre-existing empathy towards Yazidis (reported by 65% of
participants) alongside already negative impressions of ISIS.

Despite these moderate scores on perception change, over 70% of participants agreed or
completely agreed that they would continue thinking about the experience (statement 4.1,
mean=3.98). Furthermore, over 75% reported increased awareness of the ISIS genocide of Yazidis
culture (statement 4.4, mean=4.05).

Notably, the statement “I would recommend the experience to my family/friends” received the
highest average score (4.55) and second-lowest standard deviation (0.732) among all questionnaire
statements. This strong endorsement suggests high satisfaction and potential for wider impact
through social diffusion.

1.9%
4.1 will be thinking about the experience for o o !
some time to come. (Mean=3.98, SD=0.839) 26.4% 30.9% . °
4.2 The experience has changed my
perception about the Yazidis. (Mean=3.56, 24.5% 29.2% 32.1% 5.7%
S$D=1.172)
4.3 The experience has changed my o o o
perception about ISIS. (Mean=3.03, SD=1.417) ] k) b L
4.4 The experience has made me more aware 3.8%
about the I5IS genocide of the Yazidis culture. 38.7% 38.7% 15.1% 3.8
(Mean=4.05, 5D=1.018)
dth 0.9%
4.5 | recommend the experience to my o o |
family/friends. (Mean=4.55, SD=0.732) SEx i) 8.5%
0% 10% 20% 30% 0% 50% 60% 70% 80% 90% 100%
B Completely Agree  H Agree 1 Neutral M Disagree Completely Disagree

Figure 6. Distribution and summary statistics of participant Attitudes and values after the VR experience
(N=106).

5.4.2. Qualitative Insights on Moral and Ethical Responses

Interview data provided deeper insights into participants’ attitudes towards the various actors
in the genocide. When asked what they would say to an ISIS fighter, responses fell into three
categories: condemnation of action, questioning motives, and advocating for respect across different
backgrounds.

Regarding the families of missing Yazidis, the majority of responses demonstrated high level of
sympathy and affective connection. Many participants expressed difficulty imagining the
psychological trauma experienced by these families, with one noting: "I think they must be in
psychological torture, stress, and worries every day.” Some participants connected from the Yazidi
experience to their own past traumas, as exemplified by one Kurdish participant who stated:

“AsItold you, in 1991 [referring to the Kurdish mass displacement], I got disconnected from my
mother, sister, and brothers. I met them again after a few days on the border. What Mr. Shamo went
through, I had gone through it 30 years ago and our politicians are doing it to us.”

Similarly, when asked what they would say to the Yazidi community, participants expressed
strong emotional support, condemnation of ISIS, and encouragement for seeking justice.
Representative responses included: “I wish they live in peace and security. They deserve

.,

compensation for all of this”; “I would tell them you are part of this society with all your traditions,
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and you deserve a dignified life with all your rights”; and “Don’t stop telling your stories to us and
whatever you can just to punish ISIS.”

5.4.3. Perspectives on Justice and Forward Action

An overwhelming majority (92.2%) of 103 respondents believed justice had not been served in
the Yazidi genocide. When asked what should be done, participants proposed multiple avenues:

- Legal justice for victims and prosecution of perpetrators

- Financial, psychological, and emotional compensation

- Improvement of quality of life and reconstruction of Sinjar

- International recognition of the genocide and Yazidi culture

- Raising local awareness about Yazidi culture

- Facilitating reconciliation processes

The following are some of the responses: “It is very important to gain international recognition
for their cause. We think their cause has been internationalized, but very little has been done for them
in comparison to all that they [Yazidis] have endured” and “Recognizing this as a genocide and
prosecuting the perpetrators.”

5.4.4. Self-Reported Impact and Long-Term Intentions

Over 80% of respondents reported changes in how they felt about aspects of the Yazidi genocide,
clustering into four main categories:

- Enhanced knowledge and awareness (“Whatever knowledge I had before was from news and
reading. But from now on if you talk about them [Yazidis], I will remember this experience”

- Nuanced perspectives, including ISIS members’ motivations (“Imagine being a kid and they
teach you to carry a rifle to kill people and they say this is the religion and you have to be this way. I
have thought about that a lot. Maybe it’s not their (I mean ISIS kids’) fault”)

- Appreciation for their own circumstances (“I became more grateful for the life I have”)

- Action motivation (“I just wish this experience does something real for these people and not
just a one-day activity. I hope that one day I hear that what we did today had changed something”;
“I will read more about their culture, how they lived”.

These categories align with Mezirow's transformative learning theory [29], which describes how
“disorienting dilemmas” can lead to profound shifts in meaning perspectives. The VR experience
appears to function as such a disorienting dilemma, prompting participants to reconsider their
understanding of the Yazidi genocide through emotional engagement with unfamiliar perspectives.
While this study did not capture long-term behavioral changes, responses suggest potential for the
VR experience to catalyze both attitudinal and behavioral shifts among participants.

6. Discussion

6.1. Emotional Engagement and Empathy Through VR

Our findings strongly support previous research on VR's capacity to elicit emotion and stimulate
empathy and embodied experience [32,43]. As a technology that immerses users in a simulated
environment, VR “strongly relies on the adequate selection of specific perceptual cues to activate
emotions” [8]. These emotional experiences relate directly to presence [21], a central concept in VR
describing the user’s sense of being within the virtual environment [21].

Our findings demonstrate VR's capacity to facilitate what Landsberg [24] terms “prosthetic
memory” —the way mass media technologies enable individuals to “not simply apprehend a
historical narrative but takes on a more personal, deeply felt memory of a past through which [they]
did not live.” The high levels of engagement (section 4.2) and emotional connection (section 4.3)
reported by participants illustrate how VR can create what Endacott and Brooks [10] describe as
“affective connection” —a core component of historical empathy. This affective connection goes
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beyond mere sympathy to include perspective-taking and historical contextualization, all three of
which were evident in participants’ responses.

The presence-eliciting properties of VR that we observed support Slater’s [44] conceptualization
of place illusion (the sensation of being in a real place) and plausibility illusion (the perception that
events in the virtual environment are actually occurring). These psychological mechanisms help
explain why 86.7% of participants reported feeling “moved by the story of the Yazidis” —the virtual
environment created conditions for emotional proximity that traditional media formats often cannot
achieve. Recent systematic reviews further validate our findings, with Lee et al. [25] identifying
consistent patterns of empathic response across VR experiences using head-mounted display, and
Canet and Sanchez-Castillo [6] documenting moderate to strong effects of immersive media on
prosocial attitudes compared to traditional formats.

Our results align with previous assertions that VR enables users to “more deeply understand
perspectives other than their own” [5,7]. This is particularly valuable when addressing the human
rights of people “whose hurdles are culturally, temporally and/or geospatially distant” [16], as
empathy toward such groups “is best achieved by stepping into their shoes” [7,48]. The strong
emotional responses and perspective-taking documented in our study parallel findings from
Stanford University research suggesting that VR-based perspective-taking about social issues
generates more effective and longer-lasting empathy compared to traditional and other tech-based
perspective-taking methods [18]. In our case, the VR experience appears to have functioned as what
Mezirow [29] describes as a “disorienting dilemma,” challenging participants’ existing frames of
reference about the Yazidi genocide through emotional engagement with unfamiliar perspectives.

6.2. Applications for Difficult Heritage in Post-Conflict Contexts

Even accounting for novelty effect, our assessment data confirm and extend research suggesting
that carefully designed and implemented VR experiences like NL can powerfully engage users with
difficult heritage events such as the Yazidi genocide. Notably, numerous participants specifically
recommended developing similar experiences for other local traumatic events including the Halabja
genocide and Anfal campaigns. These recommendations, coupled with the strong endorsement rates
seen in section 4.4 (mean score of 4.55 for recommending the experience), suggest significant potential
for VR technology combined with emotionally engaging narratives) to engage with Iraq’s heritage,
including contested and difficult heritage and topics.

Our findings have particular relevance for post-conflict societies like Iraq, where competing
historical narratives and unresolved trauma often complicate heritage interpretation. The frequency
with which Kurdish participants connected Yazidi experiences to their own historical trauma (Section
4.2.2) suggests that VR may function as a “bridging technology” that helps diverse groups recognize
shared experiences of persecution while acknowledging distinct historical contexts. However, the
predominance of Kurdish participants (67%) in our sample highlights challenges in engaging across
deeper sectarian divides, pointing to the need for more balanced ethnic representation in future
implementations.

Our findings contribute to existing work demonstrating how increased heritage awareness and
engagement can enhance public awareness, tolerance, reconciliation, peacebuilding, and social
cohesion—particularly crucial in post-conflict countries. The attitudinal changes documented in
section 4.4, including increased knowledge, nuanced perspective, and intentions to learn more about
Yazidi culture, illustrate the potential for such experiences to facilitate deeper engagement with
difficult heritage across community boundaries.

The transferability of our findings to other post-conflict contexts appears promising but requires
careful cultural adaptation. The documented capacity for VR to facilitate connections between
different communities' trauma experiences suggests applications in contexts such as post-conflict
Colombia, Myanmar's ongoing transitional justice efforts, or reconciliation processes in countries like
Sri Lanka and South Sudan. However, the cultural specificity of historical empathy and the
challenges we observed in engaging across ethnic divides indicate that effective implementation
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requires locally-developed content with deep community consultation rather than direct
technological transfer. This points toward developing frameworks for "culturally-responsive
immersive heritage" that adapt both technological implementation and narrative approaches to local
contexts while maintaining core principles of perspective-taking, historical contextualization, and
affective connection.

6.3. Limitations and Ethical Considerations

While our data demonstrate that VR’s advantages outweighed its disadvantages for most
participants, important ethical considerations remain. Beyond VR sickness (experienced by 25% of
participants), four ethical dimensions warrant attention:

1) Representation ethics: Questions of who has the right to reconstruct and narrate traumatic
experiences remain contentious [28,41]. Despite extensive consultation with Yazidi representatives,
external development teams face inevitable limitations in representing lived genocide experiences.
One stakeholder noted the experience oversimplified Yazidi tragedies.

2) Consent and preparation: While our study provided clear content warnings, public
implementations may inadequately prepare users for potentially traumatic content, raising informed
consent concerns.

3) Emotional safety: The intense emotional responses documented in Section 4.3 highlight the
need for appropriate de-briefing and emotional support, particularly for users with trauma histories.

4) Impact measurement: Evaluating impact primarily through self-reported measures raises
questions about what constitutes meaningful engagement with difficult heritage. Future work should
incorporate diverse metrics, including observed behavioral changes and longitudinal follow-up.

6.4. Design Implications for Difficult Heritage VR

Our findings offer several design implications for VR experiences addressing difficult heritage.
First, the character selection data (Section 4.1.3) suggests that offering multiple narrative perspectives
enhances user agency and accommodates different learning preferences. However, the strong
preference for victim perspectives (86.6% chose Yazidi characters) indicates that designers should
carefully consider how to present perpetrator narratives to avoid inadvertent normalization of
harmful viewpoints.

Finally, the findings on surprise as a learning catalyst (Section 4.1.2) demonstrate the value of
strategic information revelation within difficult heritage narratives. Participants frequently noted the
impact of previously unknown details, suggesting that identifying knowledge gaps through front-
end evaluation could help designers target content for maximum impact.

7. Conclusions

This study provides empirical evidence for immersive VR’s effectiveness in engaging diverse
audiences with difficult heritage and human rights issues. Our systematic evaluation of the
‘Nobody’s Listening” VR experience with 127 participants across five Iraqi cities demonstrates that
carefully designed VR experiences can significantly enhance knowledge, foster emotional
engagement, and potentially motivate action regarding human rights abuses. Three key contributions
emerge from our findings:

First, we provide quantitative evidence for VR's impact across cognitive, emotional, and
behavioral dimensions in a post-conflict context, adding empirical weight to existing theoretical
frameworks on immersive technologies and empathy. The high levels of historical empathy
evidenced in participant responses (56.6% of significant impressions) demonstrate VR's capacity to
facilitate not just emotional connection but also historical contextualization and perspective-taking.

Second, our methodological approach offers a replicable framework for evaluating difficult
heritage experiences that balances quantitative measures with rich qualitative insights. By adapting
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the historical empathy model to VR evaluation, we contribute a theoretically grounded assessment
approach that future researchers can apply across diverse heritage contexts.

Third, our findings from an Iraqi context provide insights into how cultural and historical
positioning mediates engagement with difficult heritage. The strong connections Kurdish
participants drew between Yazidi experiences, and their own historical trauma suggests that VR
experiences may function as powerful tools for building cross-community understanding in divided
societies.

Future research should address several limitations of our study. Longitudinal research is needed
to assess whether the immediate impacts documented here translate into sustained attitude change
or concrete actions. More balanced ethnic representation would provide deeper insights into how VR
experiences function across significant social divides. Additionally, comparative studies examining
different design approaches could help identify which elements most effectively facilitate empathy
and action motivation.

For heritage practitioners and human rights educators, our findings suggest that immersive
technologies offer promising pathways for engaging audiences with sensitive historical material,
particularly when designed with strong narrative elements, multiple perspective options, and
attention to ethical considerations. As VR technology becomes increasingly accessible, its thoughtful
application to difficult heritage contexts may contribute meaningfully to reconciliation efforts in post-
conflict societies while ensuring that marginalized communities' stories are neither forgotten nor
reduced to abstract historical narratives.
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