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Virtual reality (VR) offers immersive experiences with the potential to enhance student engagement and focus during learning
tasks. This study combines systematic literature analysis with qualitative expert interviews specifically examining VR’s impact on
student attentiveness rather than general engagement. Through a detailed review of 53 relevant studies and insights from 15
educator interviews, our findings suggest that VR’s interactivity can bolster active learning and increase concentration. However,
significant challenges including cybersickness, technical implementation barriers, and cost constraints present substantial obstacles
to widespread adoption. It’s worth noting that ’cybersickness’ refers to a form of motion sickness caused by interacting with a
virtual environment, leading to symptoms like dizziness or nausea. Although VR offers promising avenues for improving student
attentiveness, balanced consideration of both benefits and limitations is imperative for practical classroom application. This
research provides educators with implementation insights while acknowledging real-world constraints.

Keywords: Systems Software; Online Learning; Human/Machine Interface; Virtual Reality; Students’ Attentiveness;
Education; Learning Engagement; Student Focus;

Introduction

Maintaining student attention during instruction is an ongo-
ing challenge1. Lapses in focus impair learning and academic
performance1. Contemporary educational environments face
increasing competition from digital distractions, making sus-
tained attention a critical pedagogical concern. Emerging tech-
nologies like virtual reality (VR) may address these issues2,3.
VR creates immersive simulated environments that offer multi-
sensory experiences uniquely positioned to enhance attentive-
ness through active learning, distinguishing it from other ed-
ucational technologies through 360-degree immersion, haptic
feedback capabilities, and real-time interactivity unavailable in
traditional tablets or interactive whiteboards2,3. Multiple studies
have demonstrated VR’s superior attention benefits: Huang et
al. (2010) found increased task focus, Merchant et al. (2014)
reported improved sustained attention tasks, and Makransky
et al. (2019) documented reduced mind-wandering episodes
compared to traditional methods3–5.

However, research specifically examining VR’s influence on
attentiveness in educational settings requires expansion2,3. This
paper investigates the central research question: To what extent
does virtual reality technology influence student attentiveness
in educational environments, and what factors mediate this rela-
tionship? Findings provide valuable insights on utilizing VR to

1 Menlo School, 50 Valparaiso Ave, Atherton, California, 94027, USA
2 Brown University, 69 Brown St, Providence, Rhode Island, 02912, USA

optimize attentiveness for more effective learning and teaching.

Prior studies demonstrate VR improves engagement, enjoy-
ment, interest, and confidence among students3,4,6. VR facili-
tates constructive experiential learning by allowing active inter-
actions within simulations2,7. Studies reveal various benefits of
VR, including enhanced knowledge transfer and retention5,8,9,
improved spatial abilities4,10, and higher motivation in special
education students11. However, gaps remain regarding impacts
on attentiveness.

Recognizing these gaps, our study seeks to specifically ad-
dress the impact of VR on attentiveness by conducting an in-
depth examination of existing literature.

Multiple studies reveal that VR improves attentiveness and
found VR increased on-task focus and reduced mind wandering
compared to textbooks3. VR requires users to consciously re-
spond to simulations, increasing attentiveness3. VR also shows
promise for attention deficits applied VR to ADHD students,
reporting sustained focus during lessons12. Sensory immersion
in VR provides high stimulation aligned with ADHD learners’
need for arousal. However, disadvantages exist. Technical is-
sues in VR can disrupt attentiveness13–15. Simulation sickness
symptoms also negatively impact focus13–15. Additionally, cost
barriers limit large-scale adoption16. While evidence is promis-
ing, research gaps remain regarding specific design principles
and strategies to leverage VR effectively for attentiveness across
diverse classroom contexts3,6.
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Theoretical Framework

VR’s effectiveness for enhancing attention operates through
multiple theoretical mechanisms. Constructivist learning the-
ory explains how VR enables active knowledge construction
through hands-on interaction with virtual objects and environ-
ments, promoting deeper cognitive engagement than passive con-
sumption of traditional media. Students construct understanding
through experiential manipulation rather than abstract instruc-
tion. Embodiment theory demonstrates how physical presence
in virtual spaces enhances cognitive processing through senso-
rimotor engagement. When learners embody virtual avatars or
manipulate objects through haptic feedback, perception-action
coupling strengthens memory formation and attention main-
tenance17. This embodied cognition creates stronger neural
pathways between motor actions and conceptual understanding.
These theoretical foundations directly inform our interpretation
of empirical findings and guide evidence-based recommenda-
tions for maximizing VR’s attention benefits.

The Potential of VR for Education

Despite limitations, research overwhelmingly indicates VR’s ad-
vantages for captivating student attention during instruction. In-
teractive VR creates enriched environments requiring sustained
focus and active learning18. Novelty and immersion help over-
come issues maintaining attention with traditional media. VR
accommodates diverse learning styles, including visual, auditory,
and kinesthetic19. Embodied perspectives facilitate perception-
action dynamics that influence attention17. VR also enables
customized simulations targeting attentional deficits12. Overall,
VR offers unparalleled opportunities to engage attention through
experiential learning unavailable in classrooms2,4. The inter-
active nature of quality VR educational content requires active
participation rather than passive consumption, fundamentally
changing the relationship between students and educational ma-
terial. Rather than simply listening to lectures or reading about
concepts, students become active participants in their learning,
making decisions, solving problems, and experiencing conse-
quences of their actions within safe virtual environments. This
active engagement naturally maintains attention while promot-
ing deeper understanding and retention.

Research Methods

This research utilized a mixed-methods approach aligned with
best practices for technology-focused systematic reviews20. The
literature analysis followed the PRISMA guidelines. A com-
prehensive search was conducted across multiple databases,
including ERIC, PsycINFO, PubMed, and others. The search
used keywords such as ”virtual reality,” ”student attention,” and
”education.” Initially, over 300 articles were identified. After

a thorough evaluation of the abstracts and full-text review, 53
studies were selected for inclusion in this review. The inclusion
criteria focused on studies that specifically examined the influ-
ence of virtual reality on student attentiveness in educational
settings. Studies had to be peer-reviewed, published between
2010-2024, include educational settings with learners aged 5-25,
contain quantitative or qualitative measures of attention/focus,
include VR interventions lasting minimum 10 minutes, and pro-
vide comparison with non-VR conditions. Exclusion criteria
eliminated case studies with n < 5, non-educational VR appli-
cations, and studies focusing solely on technical performance.

The literature analysis component followed rigorous PRISMA
guidelines to ensure systematic, unbiased identification and eval-
uation of relevant research studies. This standardized approach
helps minimize selection bias and ensures that all relevant re-
search is considered rather than only studies that support prede-
termined conclusions. The systematic review process included
clearly defined search strategies, explicit inclusion and exclusion
criteria, standardized data extraction procedures, and systematic
quality assessment of included studies.

Data extraction from the selected studies was carried out
using a standardized template. This template was designed to
capture key information from each study, including details about
the authors, samples, research methods, attention measures,
and major findings. The standardized template allowed for
consistent data extraction and comparison across the studies.
Additionally, it facilitated the organization and synthesis of the
findings, enabling a comprehensive analysis of the influence of
virtual reality on student attentiveness in education.

Primary research was conducted in the form of interviews.
60-minute, semi-structured discussions were held with 15 edu-
cational professionals experienced in using virtual reality. The
sample included five secondary school teachers, three college
instructors, three educational researchers, two instructional de-
signers, and two educational technology coordinators.

Participants had between 2 and 10 years of experience using
VR in their teaching or research. Participants were recruited
through systematic sampling from professional networks includ-
ing the International Society for Educational Technology, VR
Education Conference attendees, and university education de-
partments. Geographic distribution included North America,
Europe, and Asia-Pacific regions to capture diverse perspectives.
Open-ended prompts elicited discussions of VR’s effects on
attention and teaching strategies.

Results

The literature review included 53 studies that provided robust ev-
idence of the positive impact of virtual reality (VR) on attention
and engagement in educational settings. The majority of these
studies (n = 49) demonstrated that interactive VR environments
require greater focus and active cognitive involvement compared
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to passive learning with traditional 2D media2,3,5. Students must
consciously respond to realistic simulations, which enhances
sustained attention to tasks. The analysis revealed that VR

shows meaningful attention improvements across different
contexts, with particular benefits for students with attention
deficits. Effect sizes varied by educational level, with younger
students showing larger improvements, and by VR technology
type, with immersive head-mounted displays producing better
results than desktop systems.

Furthermore, the majority of studies (n = 41) reported that VR
elicited longer durations of engagement compared to lectures or
textbooks. In some investigations, immersive VR environments
compelled captivation in learning activities for durations rang-
ing from 15 minutes to over an hour, representing substantial
improvements over traditional instruction methods that typically
maintained attention for shorter periods6,18,21.

Several studies (n = 33) specifically examined the attention
benefits of VR among students with disabilities, particularly
those with ADHD. The high stimulation provided by VR was
found to cater to the attentional deficits of these students12,22.
Students with ADHD showed remarkable attention improve-
ments in VR environments, with sustained attention improve-
ment ranging from substantial increases above baseline mea-
sures. Students with autism spectrum disorders also showed
benefits, particularly in social attention and eye contact during
virtual interactions.

Students with learning disabilities showed variable but gener-
ally positive responses, with those having dyscalculia showing
larger improvements than those with dyslexia.

However, it is worth noting that some of the studies (n = 19)
revealed adverse effects on attention related to VR. Issues such
as simulation sickness reducing focus and technical difficulties
disrupting engagement were reported in these studies13,15. Cy-
bersickness represents a significant barrier, with symptoms rang-
ing from mild discomfort to severe nausea. Technical disruption
effects included hardware malfunctions, software crashes, and
network connectivity issues that often eliminated attention bene-
fits and created negative associations with technology-enhanced
learning. Implementation quality emerged as the most critical
factor determining whether VR produced positive or negative
attention outcomes.

In summary, the multi-disciplinary empirical evidence largely
converges to demonstrate VR’s positive implications for
strengthening students’ attentiveness. However, further research
is required to establish proper guidelines for mitigating the limi-
tations identified in these studies.

Expert Insights

Analysis of the 15 in-depth expert interviews revealed several
prominent themes that underscore the potential of virtual reality
(VR) in capturing and sustaining student attention.

First, the immersive and multisensory experiences provided
by VR distinguish it from traditional learning approaches such
as lectures or textbooks, engaging students through novelty and
interactivity. According to one interviewee, VR offers a ”trans-
formative learning experience” that captivates students. Another
expert highlighted the significance of VR’s sensory stimulation,
stating that it ”fosters deeper engagement.” Multiple experts de-
scribed observing dramatic attention improvements in students
who had previously been labeled as having attention problems
or learning difficulties. Second, VR has shown particular value
for students with attentional deficits, such as those with ADHD
or autism. The tailored experiences offered by VR efficiently
address the unique needs of these students, fostering better atten-
tion and focus, ”minimizing distractions for ADHD” and helps
students ”stay focused.” One special education

teacher noted that for ADHD students, VR provides the high
stimulation they need while maintaining educational structure,
with traditional methods often failing to engage them for more
than 5-10 minutes, but VR holding their attention for 20-30
minutes consistently. Third, careful consideration of alignment
between VR activities and curricular goals is crucial for maxi-
mizing its educational impact. One expert emphasized the signif-
icance of integrating VR experiences into the curriculum, stating
that it ”effectively engages students” and promotes attentiveness.
Another interviewee highlighted the need for well-designed VR
experiences, stating that it ”supports active learning.” Several
experts noted that successful curriculum integration requires
substantial upfront planning and ongoing refinement based on
student responses and learning outcomes.

Nevertheless, it is important to acknowledge potential draw-
backs of VR. All experts identified cybersickness as a significant
concern. Prolonged use of VR can lead to motion sickness and
eye strain, negatively impacting students’ attention spans23.
One technology coordinator stated that they learned to limit ses-
sions to 15-20 minutes maximum, as beyond that duration, they
see diminishing returns as students begin experiencing discom-
fort. Effective integration of VR into educational settings also
requires significant instructor training and ongoing technical
support.

Instructors need skills in troubleshooting, content creation,
and instructional scaffolding to facilitate meaningful VR experi-
ences. One secondary teacher elaborated that the technology is
only as good as the teacher using it, requiring substantial training
before feeling competent, and even then relying heavily on tech-
nical support. Technical support should be readily available to
ensure smooth operation and immediate issue resolution. Lastly,
challenges related to costs, space requirements, and limited class
time currently hinder widespread adoption of VR in schools.
As one expert highlighted, the need to address affordability of
VR and make it accessible in various educational settings re-
mains the primary obstacle to scaling implementation beyond
pilot programs. Experts provided cost-benefit analysis insights,
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with initial investment ranging from substantial amounts per
student for effective VR setup, ongoing costs increasing tech-
nology budgets significantly, and return on investment timelines
typically requiring 2-3 years for sustained attention benefits to
justify costs. Overall, the findings from the expert interviews
offer valuable insights into the key themes surrounding VR’s
impact on student attention. By considering these themes when
designing and implementing VR experiences in educational set-
tings, educators can harness the full potential of VR to enhance
attentiveness and optimize learning outcomes.

Discussion

The findings from the literature review and expert interviews
provide converging evidence that virtual reality (VR) can have
a significant positive impact on student attention and engage-
ment during learning activities18. The literature overwhelm-
ingly demonstrates VR’s ability to immerse users in simulated
environments that promote greater focus and interactivity, sur-
passing passive learning with traditional methods like textbooks
or lectures2. This aligns with the perspectives of interviewees,
emphasizing the novelty and multisensory experiences offered
by VR that enhance student captivation3. Furthermore, both
the literature and the interviews indicate that VR is particularly
valuable for engaging students with attentional deficits such
as ADHD15. The convergence of evidence demonstrates that
VR’s attention benefits operate through multiple mechanisms
aligned with constructivist and embodiment theories. The im-
mersive nature of VR environments requires active cognitive
engagement, while embodied interactions through haptic feed-
back and avatar representation strengthen memory formation
and sustained attention.

However, it is important to acknowledge and reconcile the
contradictions between positive and adverse findings identified
in both literature and expert interviews. The apparent contradic-
tion between studies showing positive effects and those report-
ing significant adverse effects can be explained through imple-
mentation quality analysis. High-quality implementations with
proper technical support, instructor training, and appropriate
session duration consistently demonstrate positive effects. Con-
versely, low-quality implementations lacking adequate prepa-
ration show mixed or negative results. Platform and design
variability also contributes to contradictory findings, with immer-
sive head-mounted display systems showing superior attention
benefits compared to desktop VR systems or mobile platforms.

Such technological barriers, including cybersickness and tech-
nical difficulties, can disrupt attentiveness during VR experi-
ences6. These challenges require evidence-based mitigation
strategies rather than abandonment of VR technology. Cyber-
sickness prevention protocols include session duration limits,
comfort settings optimization, pre-session assessments, and im-
mediate response procedures. Technical reliability improve-

ments require hardware redundancy, preventive maintenance,
network infrastructure upgrades, and rapid response support.
These challenges need to be addressed through strategic in-
structional design, robust technical support, and comprehensive
teacher training15.

Further research is warranted to establish guidelines for mit-
igating the disadvantages associated with VR and to explore
its practical implementation in diverse classroom contexts18.
Ongoing investigation by the academic community is crucial
to fully unlock the potential of VR in education18. Based on
convergent evidence, a systematic implementation framework is
proposed including Phase 1: Infrastructure Development involv-
ing technical setup, staff preparation, and policy development;
Phase 2: Pilot Implementation with limited deployment and iter-
ative refinement; and Phase 3: Scaled Deployment with gradual
expansion and sustainability planning.

The literature and interviews converge, indicating VR
strengthens attention by immersing users in simulations that
compellingly engage them3, aligned with constructivism and
embodiment theories emphasizing enriched environments2.
Novelty and interactivity promote motivation and cognitive dy-
namics that enhance attention2. Results reveal advantages over
conventional teaching methods, yet technical and physical issues
pose barriers15. Optimal strategies leveraging VR affordances
while mitigating limitations require elucidation6. This research
expands understanding of VR’s mechanisms for empowering
attention and informs implementation to unlock VR’s game-
changing potential for education18.

Limitations and Future Research

This study acknowledges several important limitations that con-
strain generalizability and interpretation of findings. Method-
ological limitations include potential publication bias, geo-
graphic concentration with most studies from North American
institutions limiting cultural generalizability, small sample sizes
in many studies reducing statistical power, and heterogeneity in
attention measures across studies complicating analysis. Practi-
cal implementation constraints include cost barriers requiring
substantial technology budgets, technical infrastructure require-
ments that many schools lack, instructor training demands, and
cultural considerations suggesting implementation approaches
may need adaptation for diverse cultural contexts.

Future research priorities include longitudinal studies exam-
ining sustained attention benefits over academic years, diverse
cultural contexts through implementation research in developing

countries and collectivist cultures, cost-mitigation strategies
investigating shared VR labs and cloud-based solutions, cyber-
sickness prevention research developing personalized comfort
protocols, and special population focus examining optimal VR
approaches for students with various learning differences.
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Conclusion

This extensive mixed-methods study, integrating the analysis of
53 multidisciplinary studies and insights from educational pro-
fessionals, provides balanced evidence that VR has the capacity
to significantly enhance student attentiveness during educational
activities, while acknowledging substantial implementation chal-
lenges that must be carefully addressed. The evidence demon-
strates educationally meaningful attention improvements, with
particular benefits for students with ADHD and autism spectrum
disorders. However, cybersickness affecting a significant portion
of users, substantial cost barriers, and quality-dependent out-
comes necessitate strategic implementation approaches rather
than wholesale adoption.

By creating immersive and interactive learning experiences,
VR has the potential to enhance educational outcomes when
properly implemented with adequate technical support, instruc-
tor training, and evidence-based protocols. It is crucial for
educators to acknowledge and systematically address the chal-
lenges associated with VR while leveraging its attention benefits
through phased implementation, comprehensive staff prepara-
tion, and realistic budget planning.

Evidence-based recommendations for successful VR imple-
mentation include limiting initial sessions to prevent cybersick-
ness, providing substantial instructor training, ensuring dedi-
cated technical support infrastructure, implementing gradual
adoption protocols, and allocating appropriate technology bud-
gets for sustainable programs. The particular benefits demon-
strated for students with attention deficits highlight VR’s po-
tential as an inclusive educational technology that could help
address learning needs that are difficult to meet through tradi-
tional instructional approaches.

The continued evolution of VR technology holds promise
for addressing current limitations through improved hardware,
reduced costs, and enhanced user comfort, but realistic expecta-
tions and systematic implementation approaches are essential
for successful educational integration. Future research should
prioritize longitudinal studies, diverse cultural contexts, and
cost-effective implementation models to support evidence-based
VR adoption in educational settings.
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