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ABSTRACT

Introduction: the study investigated the effectiveness of virtual reality (VR) technology in developing
intercultural competencies among university students within the context of global education.

Objective: to evaluate the impact of virtual reality-based educational interventions on the development
of intercultural competence, empathy, and intercultural communication skills among university students
compared to traditional learning methods.

Method: a quasi-experimental design was employed with 120 participants aged 18-24 years from four
universities in Ukraine, Spain, Poland, and Colombia. Stratified random sampling was used to ensure cultural
diversity. The experimental group (n = 60) received VR-based intercultural communication training, while
the control group (n = 60) followed traditional learning methods during a 14-day intervention. Data were
collected using the Intercultural Competence Index (ICl) and the Intercultural Perspective Questionnaire
(IPAQ) in pre- and post-intervention assessments. Statistical analysis included independent samples t-tests
and descriptive statistics at a significance level of p < 0,05, with Cronbach’s alpha coefficients above 0,8
confirming instrument reliability.

Results: the VR group demonstrated a significant improvement in overall intercultural competence (M = 78,9
vs M=64,1,t = 6,42, p < 0,001) compared to the control group. Notable gains were also observed in empathy
(t = 5,21, p < 0,001), communication flexibility (t = 4,83, p < 0,001), and tolerance (t = 3,12, p = 0,003).
Conclusions: VR-based training proved effective in enhancing intercultural awareness, empathy, and adaptive
communication skills. These competencies are crucial for fostering global citizenship and preparing students
for participation in a culturally diverse educational environment.

Keywords: Global Education; Intercultural Consciousness; Interactive Learning; Modern Technologies; Virtual
Reality.

RESUMEN
Introduccion: el estudio evalué la eficacia de la tecnologia de realidad virtual (RV) para el desarrollo de

competencias interculturales en estudiantes universitarios dentro del contexto de la educacion global.
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Objetivo: evaluar el impacto de las intervenciones educativas basadas en la realidad virtual en el desarrollo de
la competencia intercultural, la empatia y las habilidades de comunicacion intercultural entre los estudiantes
universitarios, en comparacion con los métodos de aprendizaje tradicionales.

Método: se aplicé un disefo cuasi experimental con 120 participantes de entre 18 y 24 afios, matriculados en
cuatro universidades de Ucrania, Espafa, Polonia y Colombia. El muestreo aleatorio estratificado aseguro la
representatividad cultural. El grupo experimental (n = 60) recibié formacion en comunicacion intercultural
mediante entornos de RV, mientras que el grupo de control (n = 60) sigui6 métodos de ensefanza tradicionales
durante una intervencion de 14 dias. La recogida de datos se realizo utilizando el indice de Competencia
Intercultural (ICl) y el Cuestionario de Perspectiva Intercultural (IPAQ) en evaluaciones previas y posteriores
a la intervencion. El analisis estadistico incluyd pruebas t para muestras independientes y estadisticas
descriptivas, con un nivel de significacion de p < 0,05; la fiabilidad de los instrumentos se confirmd con
coeficientes alfa de Cronbach superiores a 0,8.

Resultados: el grupo de RV mostré6 mejoras estadisticamente significativas en la competencia intercultural
global (M = 78,9 frente a M = 64,1; t = 6,42; p < 0,001) respecto al grupo de control. Asimismo, se registraron
incrementos en empatia (t = 5,21; p < 0,001), flexibilidad comunicativa (t = 4,83; p < 0,001) y tolerancia (t
=3,12; p = 0,003).

Conclusiones: la formacion mediante RV demostro ser una herramienta eficaz para potenciar la conciencia
intercultural, la empatia y las habilidades comunicativas adaptativas, competencias fundamentales para
promover la ciudadania global y preparar a los estudiantes para participar activamente en entornos educativos
culturalmente diversos.

Palabras clave: Educacion Global; Conciencia Intercultural; Aprendizaje Interactivo; Tecnologias Modernas;
Realidad Virtual.

INTRODUCTION

In our rapidly interconnected world, educational institutions are failing to prepare students with essential
intercultural competencies, creating a crisis that threatens the foundations of global society. This failure carries
devastating consequences across multiple domains that demand immediate attention. Economically, multinational
corporations report that 60 % of international business ventures fail due to cultural misunderstandings, costing
the global economy billions annually.-? Socially, inadequate intercultural preparation fuels xenophobia, ethnic
conflicts, and the rise of nationalist movements worldwide. Educationally, universities struggle with increasing
international student populations who experience cultural isolation, academic underperformance, and high
dropout rates due to poor intercultural integration.4

This crisis is urgent and cannot be underestimated. With global migration reaching its highest level in history
and international education growing rapidly, the window of opportunity for developing effective intercultural
education is narrowing.®” Traditional pedagogical approaches—such as lectures, textbook readings, and
superficial cultural awareness activities—have proven woefully inadequate in developing the deep empathy,
cultural sensitivity, and adaptive communication skills necessary for meaningful intercultural engagement.
®9.10) Students continue to graduate with theoretical knowledge of cultural differences but lack the practical
competencies to navigate real-world intercultural situations, perpetuating a cycle of misunderstanding,
prejudice, and social fragmentation that undermines global cooperation and peaceful coexistence.

Virtual Reality (VR) has emerged as a potential revolutionary solution to this educational crisis, offering
capabilities unmatched by traditional methods. 23 Unlike conventional approaches that rely on abstract
cultural concepts, VR can create immersive and authentic cultural experiences, allowing students to practice
intercultural interactions in a psychologically safe environment.(%'1% Through sophisticated simulations,
learners can virtually visit foreign countries, interact with culturally diverse avatars, and experience cultural
conflicts firsthand—while receiving instant feedback and guided reflection.!"”'®' The theoretical promise is
compelling, as VR’s capabilities for embedded learning and perspective-taking can overcome a key limitation
of traditional intercultural education: the inability to provide authentic cultural experiences.?%2".22)

By creating “presence”—the psychological sensation of being in another cultural context—VR can activate
the emotional and cognitive processes necessary for the development of true intercultural competence. @242
Preliminary studies suggest that immersive virtual experiences can increase empathy, reduce cultural bias, and
improve intercultural communication skills beyond what is achieved by traditional methods.?%%7:28) However,
despite VR’s promising theoretical potential, critical knowledge gaps hinder its effective implementation in
intercultural education and threaten to leave this powerful tool underutilized when it is most needed. ?*3:3"

The most significant gap lies in the lack of empirical evidence measuring the actual development of
intercultural competence. Existing research has largely focused on the motivational effects of VR and its
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technological features, rather than measuring the mastery of intercultural skills using valid assessment tools.
62,3339 Furthermore, there are no controlled experimental studies that systematically compare VR-based
intercultural training with traditional pedagogical approaches in different cultural contexts.®>3 The literature
also lacks a comprehensive understanding of which VR design features—scenario type, interaction complexity,
cultural authenticity—are most effective for different dimensions of intercultural competence. ¢7:3®

Most critically, we do not know whether the apparent advantages of VR translate into measurable and
sustainable improvements in real-world intercultural competence. Without this evidence, educators cannot
justify the significant time, resources, and institutional changes required for VR implementation. This knowledge
gap perpetuates reliance on ineffective traditional methods while potentially transformative technology
remains underutilized, allowing the intercultural competence crisis to deepen. %404

This study directly addresses this critical knowledge gap through the first rigorous experimental comparison
between VR and traditional methods for developing intercultural competence across countries and cultural
contexts. Our research provides the first controlled experimental data measuring the impact of VR on the
cognitive, affective, and behavioral dimensions of intercultural competence using validated instruments (ICI
and IPAQ) in a diverse international sample. Furthermore, we establish clear evidence of VR’s effectiveness
compared to conventional teaching methods, enabling educators to make informed decisions about pedagogical
approaches based on measurable outcomes rather than theoretical assumptions. Finally, we developed and
tested a replicable model for integrating VR into intercultural education that sets out the technical requirements,
pedagogical strategies, and assessment protocols essential for successful implementation. 42434445

The stakes could not be higher. As global cultural polarization increases and intercultural contact continues
to grow, we must urgently identify and implement effective educational approaches to developing intercultural
competence. This study provides the empirical foundation necessary for evidence-based educational innovation
in this critical field, offering hope for overcoming one of the most pressing challenges facing global education
today.

This study aims to evaluate the potential of VR to enhance students’ cultural sensitivity, empathy, and
adaptive communication skills compared to traditional intercultural education methods, providing empirical
evidence for educational policy and practice decisions.

Research questions:
1. How does VR implementation affect students’ intercultural awareness?
2. To what extent does VR improve students’ ability to communicate effectively across cultures?
3. How does virtual reality influence students’ attitudes toward cultural diversity?

METHOD
Research Design and Setting

A quasi-experimental research design was used, involving two different groups of participants with pre- and
post-intervention evaluations. The study was conducted between March and April 2024 at four universities
in different countries. The treatment group participated in immersive virtual reality (VR)-based education
sessions, while the comparison group engaged in conventional learning activities without VR integration. The
main objective of this study was to evaluate the impact of virtual reality on the development of cross-cultural
competencies among university students.

Participants and Sampling

This study involved 120 participants aged between 18 and 24 years (M = 21,3, SD = 1,8). Participants were
recruited through convenience sampling from existing intercultural communication classes at four universities:
V.N. Karazin Kharkiv National University, Department of General Psychology (Kharkiv, Ukraine, n = 45); Hetman
Petro Sahaidachnyi National Military Academy, Faculty of Combat Arms, Department of Military History (Lviv,
Ukraine, n = 30); Kyiv Metropolitan University Borys Grinchenko, Faculty of Law and International Relations,
Department of Foreign Languages (Kyiv, Ukraine, n = 30); and one university each in Spain (n = 5), Poland (n =
5), and Colombia (n = 5).

At each university, stratified allocation was applied to ensure balanced representation based on gender (58
% female, 42 % male), academic field (45 % humanities, 35 % social sciences, 20 % other), and self-reported
cultural background diversity. All participants were enrolled in intercultural or related communication courses
and had basic English language skills (minimum level B1).

Instruments
Data were collected using two standardized instruments validated for cross-cultural research:
1. The Intercultural Competence Index (ICl) measures the cognitive, behavioral, and emotional
dimensions of intercultural awareness through 24 items using a 5-point Likert scale.
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2. The Intercultural Perspective Questionnaire (IPAQ)“®, adapted for academic use, assesses
perspectives on diversity, empathy, and adaptability in communication through 18 items.

Both instruments showed strong internal consistency (Cronbach’s a > 0,8) in preliminary testing. Additionally,
subjective experiences with the VR environment were collected through brief open-ended questions administered
after the intervention.

Intervention Description
VR Group (Experimental Condition)
Hardware: meta Quest 2 VR headsets with hand-tracking controllers were used for all sessions.
Software: a specially developed simulation using Unity Engine 2022.3 LTS, featuring photorealistic
environments and culturally authentic scenarios.
Specific Scenarios: three main simulation modules were implemented:

1. Virtual University Exchange: students explored a foreign university campus, interacting with
diverse student avatars in culturally specific academic situations (e.g., group projects with different
communication styles, variations in dining room etiquette).

2. Intercultural Workplace Simulation: participants engage in business meetings with avatars
representing different cultural communication patterns, learning to adapt their approach to differences
in hierarchy, directness, and time orientation.

3. Conflict Resolution Module: students mediate cultural misunderstandings between avatar
characters, practicing perspective-taking and cultural sensitivity skills.

Each scenario includes specific learning objectives targeting cultural awareness, empathy development, and
adaptive communication strategies.

Control Group (Traditional Conditions)
The control group interacts with the same content through conventional methods:

1. Video: professionally produced documentaries and case studies covering the same cultural scenarios
as in VR (45 minutes total per session).

2. Text: scientific articles and cultural competency frameworks corresponding to the VR simulation
content.

3. Discussion: structured small group discussions (6-8 participants) using standardized questions
reflecting decision points in the VR scenarios.

Procedure

The training schedule included 14 days of instruction in an existing Intercultural Communication course.
Both groups completed six 45-minute sessions over a two-week period. Sessions are conducted in a university
computer lab with standard lighting and minimal distractions.

Pre-intervention assessments are conducted one week before training begins. Post-intervention assessments
are conducted within 48 hours after the final session. All assessments are conducted in the participant’s language
of choice (English, Ukrainian, Spanish, or Polish) using verified translations.

Statistical Analysis

Data analysis used Mixed ANOVA with Time (pre-post) as a within-subjects factor and Group (VR vs.
traditional) as a between-subjects factor. This approach controlled for baseline differences and provided a
more robust analysis than independent samples t-tests. Effect sizes were calculated using partial eta-squared
(n2p). Analyses were performed using SPSS version 28,0 at a significance level of p < 0,05.

Ethical Considerations

This study was approved by the Institutional Review Board at V.N. Karazin Kharkiv National University
(Protocol #2024-1C-07). All participants provided written consent after receiving detailed information about
the study. No financial incentives were provided, although participants received course credit in exchange for
participation. Data confidentiality was maintained through anonymous coding, and participants could withdraw
at any time without consequences.

RESULTS

Table 1 shows the sociodemographic characteristics of study participants in both groups. The sample shows
cultural diversity with balanced gender representation and diverse academic backgrounds.
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Development of Intercultural Competence
The mixed ANOVA results for ICI scores showed a significant interaction between Time x Group (F(1,118) =
41,23, p < 0,001, n2p = 0,26), indicating different increases between groups over time.

The VR group showed significant improvement with an average increase of 17,6 points, while the control
group showed minimal change (3,4 points). Post-hoc analysis confirmed that the post-intervention scores of the
VR group were significantly higher than those of the control group (p < 0,001).

Specific Competence Dimensions
The mixed ANOVA results for the IPAQ subscales showed a significant interaction between Time x Group in
all dimensions measured.

All effect sizes ranged from moderate to large (Cohen, 1988), with empathy showing the most significant
increase in the VR condition. Communication flexibility also showed a substantial increase, while tolerance
showed the smallest but still significant difference between groups.

Visual Representation

Figure 1 illustrates the different patterns of improvement between groups during the intervention period,
clearly showing the superiority of VR in the development of intercultural competence.
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Figure 1. Changes in the overall index of intercultural competence in both groups
DISCUSSION

The findings of this study indicate that participants in the experimental group obtained higher ICI scores
compared to the comparison group. Our results confirm the research of Peixoto et al. and Huang et al., who
found that VR environments enhance empathy and cultural understanding in educational contexts, expanding
on their findings by demonstrating measurable improvements in various dimensions of intercultural competence
using valid assessment tools (ICI and IPAQ). This extends contextual learning theory by showing that virtual
cultural immersion can produce learning outcomes that go beyond traditional educational approaches. #4849

The effect of “presence”—the psychological sensation of being within a virtual cultural context—emerges
as a critical mechanism underlying our findings. This concept, supported by research showing that immersive
VR experiences activate the cognitive and emotional processes necessary for perspective-taking, explains why
VR facilitates immersive cultural experiences that encourage greater self-reflection and social learning among
students. The immersive nature of VR creates cognitive and emotional conditions that cannot be replicated
by traditional methods, allowing students to practice intercultural interactions in a psychologically safe
environment while receiving immediate experiential feedback.®?

Our findings that communication flexibility and empathy showed significant improvement confirm theoretical
predictions regarding VR’s ability to develop adaptive communication skills. The significant effect sizes
(empathy n2p = 0,19, communication flexibility n?p = 0,17) indicate that structured VR scenarios targeting
specific cultural dimensions produce measurably superior results compared to traditional approaches.

These visualizations support quantitative analysis and strengthen the argument for integrating VR into higher
education to develop intercultural competence. Previous studies applying VR in social science and humanities
education are consistent with these findings.”34,15,38" Several studies suggest that VR can create a safe
environment for cultural exploration, with previous research”34,15,38" showing that participating in conflict
simulations is beneficial for helping students understand cultural diversity and develop practical communication
skills.

Participation in VR-based simulations can activate cognitive and emotional processes that encourage
self-reflection and challenge participants’ stereotypical views. Although these findings are consistent with
other results from this study, careful interpretation is necessary given several methodological limitations.
One of the most significant limitations of this study is the short two-week intervention. This timeframe is
insufficient to foster resilience or firmly establish values and skills. This view is consistent with research”39"
and longitudinal studies*40”, which observe that evaluating the effectiveness of VR in educational settings
requires comprehensive longitudinal assessment.

Furthermore, although the questionnaire instruments were validated, they did not fully account for
participants’ cultural norms and contextual factors, which could compromise data accuracy. Hudym et al.
and Yuhan et al. recently highlighted these concerns, particularly in cross-cultural education. They argue that
today’s learning environments require adaptive measurement approaches to address unprecedented diversity.

Limited academic attention has been directed toward VR applications in this field and their impact on
educational processes and outcomes; therefore, this study contributes by addressing this issue directly. This
is important because participant engagement levels often correlate with interest in new technologies and
engaging content.

Similar patterns have been identified in several studies on educational innovation. However, additional
confirmation, especially regarding the sustained, integrated, and systematic use of VR within formal education
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frameworks, is still needed. It is recommended that this issue be addressed through more inclusive methodologies,
particularly mixed methods that combine quantitative data with systematic qualitative evaluation, such as
observed actions, art forms, or self-descriptions of learners generated during the learning process.

As interest in adaptive learning models and virtual exchanges increases, understanding how VR is implemented
and the extent to which this technology contributes to the development of intercultural competencies will be
crucial in shaping inclusive and effective education systems.

CONCLUSIONS

This study provides the first controlled experimental evidence showing that VR-based intercultural training
produces significantly superior results compared to traditional pedagogical approaches across various dimensions
of competence. The theoretical implications are significant: our findings suggest that virtual presence can
replace physical cultural immersion in developing empathy and adaptive communication skills, fundamentally
challenging assumptions about the necessity of authentic cultural contact for intercultural learning.

The practical implications are equally compelling. Educational institutions can now justify implementing VR
in intercultural curricula based on empirical evidence rather than theoretical speculation. Our standardized
intervention protocol, which uses Meta Quest 2 headsets and Unity-based scenarios, provides a replicable
framework that institutions can adapt to diverse cultural contexts and learning objectives.

For policymakers, these findings support strategic investment in VR education infrastructure. The effect
sizes we documented (n%p = 0,17-0,26) represent educationally significant improvements, justifying resource
allocation, especially given the scalability advantages of VR training over traditional cultural exchange programs.

The urgency of this work cannot be overstated. As global cultural polarization increases and intercultural
contact expands through migration and international education, institutions need evidence-based approaches
to develop intercultural competence at scale. Our study shows that VR technology can effectively address these
challenges, offering hope for systematically preparing students to participate meaningfully in culturally diverse
environments.

However, critical questions remain unanswered. Future research must determine whether these competency
gains persist beyond the post-intervention period and whether they translate into improved real-world
intercultural performance. Longitudinal studies tracking participants 3-6 months post-intervention, combined
with behavioral observations in authentic intercultural contexts, represent essential next steps to validate VR’s
transformative potential in intercultural education.

The window of opportunity to implement effective intercultural education solutions is narrowing as
global tensions rise. This study provides the empirical foundation necessary for evidence-based educational
innovation, enabling institutions to move beyond ineffective traditional approaches toward technologies
that can systematically develop the intercultural competencies essential for global citizenship and peaceful
coexistence.
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