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Virtual Reality (VR) has emerged as a transformative medium, offering immersive
storytelling experiences compared to traditional 2D films. This study aims to
compare emotional and physiological responses elicited by Virtual Reality (VR) and
Youtube (YT) versions of Aladin: Escape the Cave of Wonders. Using a mixed-
methods approach, emotional data were collected through PANAS (Positive and
Negative Affect Schedule), while physiological responses such as skin temperature
(SKT), heart rate (HR), and respiratory patterns were recorded. Results indicate that
VR elicits stronger emotional engagement, with significant increases in negative
affect (e.g., fear and nervousness) and higher HR compared to YT films. Scene-
specific analyses reveal that immersive environments amplify emotions during
intense scenes, supported by physiological markers of heightened arousal. This
study underscores VR’s potential as a narrative medium and provides insights into
its application for enhancing audience engagement across genres.
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Introduction

Virtual reality (VR) has revolutionized the landscape of digital narrative, offering immersive
experiences that engage users emotionally and sensorially in unprecedented ways. The critical
need to explore the emotional effects of VR is prompted by the technology’s rapid adoption in
entertainment, education, and therapy. This study specifically examines Aladin: Escape the Cave
of Wonders, a VR-based film that allows viewers to experience the story of Aladin as if they were
part of the narrative. This research is essential to understand how such deep immersion affects
emotional responses compared to traditional film viewing, thereby addressing a gap in our
understanding of VR's impact on human emotions.

Previous studies on virtual reality (VR) predominantly explore its applications in education
( : : ), therapy ( ;

; ; ), and interactive simulations (

; ), focusing on engagement and therapeutic benefits through task-oriented
VR settings | ). VR technology has been increasingly explored for various
therapeutic applications, including anxiety disorders, phobias, posttraumatic stress disorder, and
pain management ( ; ). However, studies specific
to VR as a narrative medium, particularly in the realm of full-length films, remain sparse and less
detailed. Short, experimental narratives in cinematic virtual reality (CVR) have been found to elicit
significantly higher arousal and lower dominance compared to traditional formats, indicating
enhanced emotional engagement ( ; ; ;

; ). However, the limitations of short, experimental narratives in studying
emotional responses in VR storytelling and the ways the immersive, feature-length VR films
impact on the viewers' responses have not been explicitly addressed. These studies also do not
adequately compare the emotional effects between traditional film experiences and those offered
by narrative-driven VR, leaving a significant gap in understanding VR's unique capacity for
emotional engagement through cinematic storytelling. This study seeks to fill this gap by
examining Aladin: Escape the Cave of Wonders, aiming to provide a direct, comparative analysis
of emotional responses between viewers of VR-based films and traditional films, thus offering
new insights into VR's potential as a transformative narrative medium.

The primary objective of this research is to investigate the specific emotional effects of full
immersion in a narrative-driven VR environment. This study aims to answer the following
questions: How does full immersion in a VR-based film like Aladin: Escape the Cave of Wonders
alter the viewer's emotional experience? Does this immersive experience enhance emotional
engagement with the narrative? These questions are critical to understand the potential of VR as
a powerful narrative medium and its implications for future storytelling methods.

The preliminary hypothesis of this study is that VR-based films provoke stronger emotional
responses than traditional films due to the heightened sense of presence and engagement
afforded by VR technology. This hypothesis will be tested through experimental research
involving comparative analysis of emotional reactions between viewers of the VR-based film and
viewers of a traditional film version of the same story. The anticipated findings could have
significant implications, suggesting that VR could transform narrative experiences by creating
more emotionally engaging and impactful stories. Such results would underscore the need for
filmmakers and educators to consider VR as a serious medium for narrative delivery.
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Method

This study involves 50 Indonesian undergraduate students with an average age of 25.72
years (SD = 2.34), consisting of 23 males and 27 females, all in good physical health. All
participants are from the English studies program at a university in Indonesia and were randomly
divided into two groups: a VR-based film group (N = 25) and a YouTube film group (N = 25). None
of the participants had previous experience with VR or the films used in the study. All had normal
or corrected-to-normal vision and received an incentive upon completing the experiment. The
stimulus material used was the Disney animated film Aladin: Escape the Cave of Wonders,
selected for its fully CGl-generated characters and settings. Two clips from the VR version were
used: one depicting Aladin navigating through the cave labyrinth and another showing his
successful escape (as seen in Figure 2). Similarly, two traditional YouTube clips with identical
scenes were used to control experimental variables, although finding perfectly matching clips
was challenging (as seen in Figure 1).

Aladdin (1992) - Alsddin 1 The Cave Of Wosders [UHD] Aladin VR P12 - Escape the cave of Wonders 360 Video
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Figure 1. The 2D Youtube film: Aladin: Figure 2. The VR film: Aladin: Escape from
Escape from the Cave of Wonders the Cave of Wonders

By using the Positive and Negative Affect Schedule (PANAS) (Abdullah et al., 2019;
Palmiero et al., 2015), this research is to measure emotional responses before and after watching
the film clips. The scale comprises 10 adjectives, five each for positive emotions (like excited and
proud) and negative emotions (like nervous and guilty), rated on a scale from 1 (“very slightly or
not at all”) to 5 (“extremely”). The English version of PANAS is validated for reliability. The VR
group viewed clips using a Samsung Oculus VR headset with a resolution of 2,160 x 1,200 and
a refresh rate of 90 Hz. The You Tube group used a 22" monitor connected to a computer in a
smart classroom lab, with a viewing distance of less than 100 cm. Physiological responses
measured included skin temperature (SKTA and SKTB), recorded at the index and ring fingers
respectively, with higher temperatures linked to positive emotions and lower temperatures to
negative ones (Gioia et al.,, 2023; C. J. Kim & Chang, 2016). An electrocardiogram (ECG) recorded
heart activity, respiration (RSP) measured chest or abdominal expansion, and
photoplethysmography (PPG) monitored the blood volume pulse at the middle finger (Blackford
et al.,, 2016; Peter et al.,, 2018). All data were captured using the BIOPAC MP150 system and
Acknowledge 4.2 software, with baseline signals recorded for two minutes before viewing.
Procedures included completing a mood scale pre-viewing, watching the clips via respective
media, recording physiological reactions during viewing, and completing a post-viewing mood
scale. The same two clips were randomly displayed under the same conditions.
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Results
Emotional variability analysis with PANAS

This study examined emotional variability using the Positive and Negative Affect Schedule
(PANAS) before and after participants watched VR-based and YT film versions of Aladin: Escape
the Cave of Wonders. Pre-test and post-test scores were collected and analyzed. The VR group
exhibited significantly higher negative affect (NA) changes compared to the YT group, with an
ANOVA test revealing F=5.276 and p=0.027. Positive affect (PA) changes showed no significant
difference between the groups (F=1.534, p=0.219). This indicates that while the immersive VR
experience heightened participants' negative emotional responses, it did not necessarily enhance
positive emotions.

Table 1. Emotional experience comparison (VR vs YT)

Emotional Experience VR Group YT Group One-way ANOVA
Mean SD Mean SD F Sig.

Positive Affect (PA) 0.78 0.37 0.65 0.40 1.534 0.219

Negative Affect (NA) 1.35 0.52 0.90 0.45 5.276 0.027

While VR heightened emotional variability, its effects were more pronounced in negative
emotions than in positive ones. Negative emotions such as fear and nervousness exhibited
significant increases in the VR group, particularly during intense sequences like the cave collapse
(NA: mean increase=1.35, SD=0.52). Positive emotions, such as excitement and pride, showed
smaller increases (PA: mean increase=0.78, SD=0.37) and were not significantly different from
the YT group. This suggests that VR's immersive qualities are more likely to amplify emotional
arousal during high-stakes or suspenseful scenes, while its impact on fostering positive emotions
remains comparable to traditional film. These results may reflect VR’s ability to mimic real-life
stressors more effectively than positive, uplifting experiences, which are less reliant on sensory
immersion.

Physiological responses and patterns to immersion

Physiological responses, including skin temperature (SKTA, SKTB), heart rate (HR), and
respiratory patterns (Rate and PPG), reveal significant differences between VR and YT groups
during intense scenes. In the “escaping the collapsing cave” clip, the VR group exhibited
significantly lower SKTA (-0.36 °C) and SKTB (-0.28 °C) values compared to the YT group (0.19
°C and 0.34 °C, respectively), indicating heightened emotional arousal. The HR was also higher
in the VR group (85 bpm) than in the YT group (76 bpm), with ANOVA confirming significant
differences. Similarly, in the “magic carpet ride” clip, SKTB showed a significant difference (VR: -
0.32°C; YT: 0.10 °C), although SKTA differences were less pronounced. These findings highlight
VR's immersive environment as a medium capable of eliciting stronger emotional and physical
engagement compared to YT.
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Table 2. Physiological reactions for VR and YT

. . Physiological VR Group YT Group ANOVA
Film Clips -
Index Mean SD Mean SD F Sig.
Escaping SKTA (°C) -0.36 0.60 0.19 0.45 10.15 0.003
the SKTB (°C) -0.28 0.51 0.34 0.67 10.48 0.002
Collapsing ECG -0.0003 0.0012 0.0001 0.0008 0.18 0.685
Cave Rate (BPM) 5.12 7.15 -1.15 3.10 8.50 0.007
PPG -0.001 0.002 0.0025 0.014 1.12 0.305
SKTA (°C) -0.25 0.82 0.17 0.51 3.80 0.059
Magic SKTB (°C) -0.32 0.65 0.10 0.45 5.62 0.023
Carpet Ride ECG -0.0004 0.0013 0.0002 0.0007 1.06 0.31
Rate (BPM) 0.85 7.8 0.24 3.08 0.07 0.80
PPG -0.0005 0.0015 0.0017 0.0062 1.98 0.170

The study revealed distinct physiological patterns between VR and YT groups. In the VR
group, SKT exhibited rapid fluctuations during emotionally intense scenes, with a decline
observed immediately after the Cave Collapse scene began. This pattern stabilized quickly but
remained consistently lower than the YT group, indicating a sustained physiological arousal
unique to VR immersion. Respiratory rates in the VR group also showed greater variability during
suspenseful moments, correlating with heightened emotional states. By contrast, the YT group
demonstrated steadier and less pronounced changes in physiological markers, highlighting the
limitations of traditional formats in replicating visceral, real-time experiences. These differences
in physiological responses suggest that VR provides a more dynamic and engaging medium for
eliciting emotional reactions.

Emotional impact and audience engagement of key scenes

The VR Group exhibited significant shifts in emotional responses, particularly in feelings of
engaged (t=3.10, p<0.01) and emphatetic (t=2.58, p<0.01). Pre-test scores for emphatetic
increased from 2.7 to 5.5, reflecting a notable emotional arousal following VR immersion.
Similarly, engagement scores showed a rise from 3.3 to 6.4, indicating heightened active
involvement. Other aspects like joyful and amazed also displayed marked increases, reflecting
the immersive power of VR to evoke emotional reactions. In contrast, the YT Group showed
minimal changes. For instance, anxious only rose from 4.6 to 5.5, while engaged saw a slight
increase from 6.3 to 7.1. These results suggest that VR offers a more intense and impactful
narrative experience compared to traditional video formats, emphasizing its potential for
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The immersive qualities of VR not only heightened physiological and emotional responses
but also enhanced narrative engagement. Participants in the VR group reported feeling more
connected to the storyline and characters, with self-reported engagement scores averaging 6.42
compared to the YT group’s 5.11. The direct involvement simulated by VR—such as looking
around the cave or interacting with objects virtually—was cited as a significant factor in boosting
narrative immersion. This aligns with findings from PANAS, where VR participants rated
emotions like interest and curiosity significantly higher than their YT counterparts. These findings
highlight the potential of VR as a storytelling medium capable of creating a deeper connection
between viewers and narratives, making it particularly effective for genres that rely on vivid
environments and active viewer participation.

Discussion

This study focuses on two core components of emotional processing during film viewing
(subjective experiences and physiological reactions) between VR and YT films using Aladin:
Escape the Cave of Wonders with two scenes (“escaping the collapsed cave” and “magic carpet
ride”). Subjective experiences were measured using PANAS, capturing both positive and negative
emotions, while physiological data, such as SKTA, SKTB, heart rate (HR), and respiratory
patterns, provided objective insights. The findings confirm that VR elicits significantly stronger
emotional engagement and arousal than traditional YT films, underscoring its potential as a
powerful narrative medium. The immersive nature of VR amplifies both the emotional and
physiological responses, making it a more impactful storytelling tool. This aligns with previous
studies who demonstrated VR'’s ability to evoke emotions like anxiety and relaxation due to its
immersive environment ( ; ; ).
Similarly, other studies found that VR environments, such as virtual park scenarios, effectively
elicit intended emotions like joy, sadness, and anger ( ; ;

). However, Kim (2024) argue that emotional engagement depends not only on
the medium but also on the narrative, suggesting that the story’s content is critical for achieving
emotional resonance, which aligns with this study’s scene-specific findings (

).
This study supports the hypothesis that VR elicits stronger emotional effects than
traditional YT films. PANAS results reveal that negative affect (NA), which includes emotions like
fear, anxiety, and nervousness, was significantly higher in the VR group than in the YT group. For
“escaping the collapsed cave” clip, the VR group’s NA scores increased from a pre-test mean of
5.6 to a post-test mean of 8.1, while the YT group showed a smaller increase from 4.6 to 5.5.
Positive affect (PA) scores, such as engagement and amazement, also rose more prominently in
the VR group, from 7.2 to 8.8, compared to the YT group’s increase from 6.3 to 7.1. These results
highlight the immersive power of VR, which allows viewers to experience a broader and deeper
range of emotions. This result is consistent with Kreibig et al. (2010), who reviewed 134 studies
linking lower skin temperature (SKT) and elevated heart rate (HR) to negative emotions like fear
and sadness ). However, 3D film effects on emotional responses are less
pronounced, suggesting that VR’s immersive design plays a pivotal role in amplifying emotions.
Unlike traditional 3D films, VR’s 360° field of view and interactive environment create a stronger
emotional impact, as supported by Zhu (2022) and Nieu (2023), who emphasize the importance
of presence in VR ( ; ).

The physiological data provided objective evidence of VR's heightened emotional
engagement. During “escaping the collapsed cave” clip, the VR group exhibited significantly
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lower SKTA (-0.36°C) and SKTB (-0.28°C) compared to the YT group’s values of 0.19°C and
0.34°C. Lower SKT values are associated with heightened arousal, particularly fear. Additionally,
HR in the VR group averaged 85 bpm, significantly higher than the YT group’s 76 bpm. ANOVA
confirmed these differences with F=6.142 and p=0.015. These physiological markers corroborate
the subjective data, validating VR’s ability to induce more intense emotional and physical
reactions. The steady decline in SKT and elevated HR indicate VR’s capacity to simulate realistic
emotional states effectively. The study’s finding that HR in the VR group averaged 85 bpm,
significantly higher than the YT group’s 76 bpm, is in line with the previous research which linked
higher HR to heightened arousal ( ; X

). Similarly, other studies found that decreased SKT is associated with fear and anxiety,
further supporting this study’s physiological data ( ; ). However,
Kroczek et al. (2020) emphasized that individual differences, such as prior exposure to VR or
emotional sensitivity, could modulate physiological reactions, suggesting potential variability in
these findings across broader populations ( ).

This study revealed that emotional and physiological responses vary by scene. The
“escaping the collapsed cave” clip, with its intense and suspenseful narrative, elicited stronger
negative emotions and physiological reactions compared to the lighter “magic carpet ride.” For
the latter, SKTA (-0.25°C) and SKTB (-0.32°C) were still lower in the VR group than in the YT
group (0.17°C and 0.10°C, respectively), but the differences were less pronounced. Emotional
engagement remained high in the VR group across both scenes, reflecting its ability to maintain
interest regardless of tonal shifts. These findings emphasize the importance of narrative content
in shaping emotional and physiological responses in immersive environments (

; )-

VR’s unique attributes played a critical role in its emotional impact. The first-person
perspective heightened feelings of fear and excitement, as participants felt directly involved in
the narrative. The 360° field of view allowed participants to explore their surroundings,
enhancing the sense of presence and immersion. This interactivity differentiates VR from
traditional YT films, which offer a more passive viewing experience. Additionally, the novelty of
VR technology contributed to emotions like curiosity and nervousness, further amplifying its
emotional effects. These features underscore VR'’s potential to redefine storytelling by creating
highly personalized and interactive experiences. The “escaping the collapsed cave” scene elicited
stronger negative emotions than the “magic carpet ride,” consistent with , who
found that emotionally intense stimuli elicit stronger physiological reactions. However, studies
by Martinez-Cano (2024) and Fawzy (2024) emphasize that even lighthearted scenes can evoke
profound emotions when supported by engaging narratives ( ; ).
This study’s results suggest that while VR amplifies emotional engagement across scenes, the
narrative’s emotional tone plays a crucial role in determining the intensity of physiological and
emotional responses, echoing findings on the interplay between content
and emotional impact in media.

The analysis of specific emotions revealed that VR elicited a wider range of responses than
YT films. In the VR group, five emotions (e.g., Engaged, Inspired, Amazed, Empathetic, Confused)
showed significant differences between pre-test and post-test scores, compared to only two
(overwhelmed and disoriented) in the YT group. The immersive environment of VR, combined
with its first-person perspective, allowed participants to experience emotions as if they were part
of the story. This contrasts with the observational nature of YT films, where emotional
engagement is less direct. The study also noted that physiological reactions, such as rapid
declines in SKT and increased HR, were more pronounced in the VR condition, highlighting its
ability to evoke immediate and intense emotional responses. These findings align with previous
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studies which argued that interactive media evoke more complex emotional experiences (
; ). However, the limited emotional variation in the YT group echoes
findings by , who argued that traditional media primarily evoke passive

engagement. The first-person perspective in VR was a key driver of emotional specificity, as
participants felt directly involved in the narrative, supporting conclusion

that virtual environments create more personal and immersive experiences than traditional
formats.

The physiological differences observed between VR and YT films underscore the role of
scene design and viewer interaction in shaping emotional responses. In VR, participants
experienced rapid and steady changes in SKT during emotionally charged scenes, such as the
“escaping the collapsed cave” clip, while changes in the YT group were slower and less
consistent. The 360° viewpoint and first-person narrative in VR contributed to a heightened sense
of presence, making participants feel as though they were physically part of the story. These
features not only enhanced emotional engagement but also differentiated VR from other media
formats, demonstrating its unique capacity to deliver compelling and immersive storytelling
experiences. Abdou et al. (2024) highlighted the importance of immersion and presence in VR,
noting that these features create a "sense of being there," which intensifies emotional responses
( ). This study’s findings on heightened excitement and nervousness in VR align
with Rubin’s (2009) uses and gratifications theory, which posits that new media technologies
evoke curiosity and excitement. However, traditional film scholars like and

, argue that while VR offers interactivity, it may compromise narrative coherence,
suggesting a potential trade-off between immersion and storytelling quality that requires further
exploration.

Conclusion

The study’s findings demonstrate that VR has distinct advantages over traditional YT films
in eliciting emotional and physiological reactions. The heightened variability in emotional states
and significant physiological engagement indicate VR’s potential as a powerful medium for
storytelling. However, its emphasis on negative emotional arousal suggests that VR may be
particularly suited for genres such as action, suspense, or horror, where heightened tension is
desired. The lack of significant differences in positive affect highlights a limitation in leveraging
VR’s immersive qualities for fostering uplifting or joyful narratives. This study’s strength lies in its
integration of subjective self-reports (PANAS) with objective physiological data, offering a
comprehensive perspective on emotional processing. Additionally, the use of scene-specific
analysis introduces a novel variable, bridging gaps in existing research on emotional variability
across narrative contexts. This research advances the understanding of how immersive media like
VR can redefine narrative engagement, with implications for fields ranging from media
psychology to digital storytelling.

While this study offers valuable insights, it is limited by its small sample size and focus on
a single cultural context, potentially restricting the generalizability of the findings. Furthermore,
participants’ prior lack of VR experience may have amplified emotional responses, introducing
variability. Future research should address these limitations by incorporating diverse participant
demographics, including those with VR familiarity, and exploring longitudinal effects of VR
immersion on emotional processing. Expanding the study to include a wider variety of narratives
and cultural settings will provide deeper insights into VR’s cross-cultural impact. Additionally,
examining the balance between immersion and narrative coherence in VR could further refine its
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application as a storytelling medium, ensuring its effectiveness across diverse genres and
audiences.

Declaration

The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this article.

References

Abdou, N., Dzhamalova, M., Désirée, S., Goff, T. L., Mesz, B., & Sakdavong, J.-C. (2024). The
Mediating Effect of Presence on Musical Emotions in Virtual Environments. 15030 LNCS,
3-20. https://doi.org/10.1007/978-3-031-71713-0_1

Abdullah, F., Yang, C., Paliyawan, P., Thawonmas, R., Harada, T., & Bachtiar, F. A. (2019).
Promoting Emotions with Angry Birds-like Gameplay on Rube Goldberg Machine Levels.
149-150. https://doi.org/10.1109/ICCE-Asia46551.2019.8941596

Adetunla, A., Akinlabi, E., Jen, T. C., Okokpuijie, |. P., & Ajibade, S.-S. (2024). A review on the
Challenges and Prospects in Harnessing Virtual Reality in Education. International
Conference on Science, Engineering and Business for Driving Sustainable Development
Goals, SEB4SDG 2024. https://doi.org/10.1109/SEB4SDG60871.2024.10630094

Bayro, A., Buneo, C,, & Jeong, H. (2023). Emotion Recognition in Virtual Reality: Investigating the
Effect of Gameplay Variations on Affective Responses. 67(1), 1516-1517.
https://doi.org/10.1177/21695067231192600

Blackford, E. B., Estepp, J. R., Piasecki, A. M., Bowers, M. A., & Klosterman, S. L. (2016). Long-
range non-contact imaging photoplethysmography: Cardiac pulse wave sensing at a
distance. 9715. https://doi.org/10.1117/12.2208130

Cabioch, T., Champagnat, R., Bosser, A.-G., Chiganne, J.-N., & Dieguez, M. (2019). Timing
interactive narratives. 2019-August. https://doi.org/10.1109/CIG.2019.8847967

Carpio, R., Baumann, O., & Birt, J. (2023). Evaluating the viewer experience of interactive virtual
reality movies. Virtual Reality, 27(4), 3181-3190. https://doi.org/10.1007/s10055-023-
00864-2

Chirico, A., & Gaggioli, A. (2019). When Virtual Feels Real: Comparing Emotional Responses and
Presence in Virtual and Natural Environments. Cyberpsychology, Behavior, and Social
Networking, 22(3), 220-226. https://doi.org/10.1089/cyber.2018.0393

Diemer, J., Kothgassner, O. D., Herrmann, M. J,, & Zwanzger, P. (2024). VR-supported therapy for
anxiety and posttraumatic stress disorder: Current possibilities and limitations. Nervenarzt,
95(3), 223-229. https://doi.org/10.1007/s00115-023-01570-9

Ding, N., Zhou, W., & Fung, A. Y. H. (2018). Emotional effect of cinematic VR compared with
traditional 2D film. Telematics and Informatics, 35(6), 1572-1579.
https://doi.org/10.1016/j.tele.2018.04.003

Fawzy, R. M. (2024). VR as a metaleptic possible world of global citizenship embodiment: A
cognitive stylistic approach. Digital Scholarship in the Humanities, 39(1), 124-141.
https://doi.org/10.1093/llc/fqad078

Fernandez, D. T., Moya, E. B., & Sanchez, R. P. (2021). Immersion and emotional arousal with
virtual reality videogames. Revista de Psicologia (Peru), 39(2), 531-551.
https://doi.org/10.18800/PSIC0.202102.002

Gallai, B., Miranda, L., Mele, C., & Rega, A. (2024). Virtual Reality and ADHD: a review of literature.
3751, 26-30. https://doi.org/10.3345/kjp.2017.60.11.337

59


https://doi.org/10.1007/978-3-031-71713-0_1
https://doi.org/10.1109/ICCE-Asia46551.2019.8941596
https://doi.org/10.1109/SEB4SDG60871.2024.10630094
https://doi.org/10.1177/21695067231192600
https://doi.org/10.1117/12.2208130
https://doi.org/10.1109/CIG.2019.8847967
https://doi.org/10.1007/s10055-023-00864-2
https://doi.org/10.1007/s10055-023-00864-2
https://doi.org/10.1089/cyber.2018.0393
https://doi.org/10.1007/s00115-023-01570-9
https://doi.org/10.1016/j.tele.2018.04.003
https://doi.org/10.1093/llc/fqad078
https://doi.org/10.18800/PSICO.202102.002
https://doi.org/10.3345/kjp.2017.60.11.337

Arvina Dwi Romadhani Lingua Technica, 1(1), 2025, 51-62

Garrett, B., Taverner, T., Gromala, D., Tao, G., Cordingley, E., & Sun, C. (2018). Virtual reality
clinical research: Promises and challenges. JMIR Serious Games, 6(4).
https://doi.org/10.2196/10839

Gioia, F., Nardelli, M., Scilingo, E. P., & Greco, A. (2023). Autonomic Regulation of Facial
Temperature during Stress: A  Cross-Mapping Analysis. Sensors, 23(14).
https://doi.org/10.3390/s23146403

He, E., Lin, J, Liu, Z,, & Zhang, Y. (2021). Research on Perceptual Cues of Interactive Narrative in
Virtual Reality. 12765 LNCS, 283-296. https://doi.org/10.1007/978-3-030-78321-1_22

Helle, N., Vikman, M. D., Dahl-Michelsen, T., & Lie, S. S. (2023). Health Care and Social Work
Students’ Experiences With a Virtual Reality Simulation Learning Activity: Qualitative
Study. JMIR Medical Education, 9. https://doi.org/10.2196/49372

Irshad, S., & Perkis, A. (2020). Increasing User Engagement in Virtual Reality:The Role of
Interactive Digital Narratives to Trigger Emotional Responses. ACM International
Conference Proceeding Series. https://doi.org/10.1145/3419249.3421246

Kelly, R. (2021). The Universe of You: Using Remote VR to Improve Psychoeducation Through
Spatial Presence, Attention Allocation, and Interaction. In Play Therapy and Telemental
Health: Foundations, Populations, and Interventions (Pp. 229-239).
https://doi.org/10.4324/9781003166498-15

Kim, A., Chang, M,, Choi, Y., Jeon, S., & Lee, K. (2018). The Effect of Immersion on Emotional
Responses  to Film Viewing in a Virtual Environment. 601-602.
https://doi.org/10.1109/VR.2018.8446046

Kim, C. J, & Chang, M.-H. (2016). Actual Emotion and False Emotion Classification by
Physiological Signal. 21-24. https://doi.org/10.1109/SIP.2015.17

Kim, Y. E., & Khajavi, M. J. (2024). Exploring the Viewer's Role in Narrative-Based Animated
Virtual Reality Experiences: Strategies for Role Activation and Immersive Storytelling.
Animation, 19(2-3), 101-128. https://doi.org/10.1177/17468477241281635

Klotzsche, F., Mariola, A., Hofmann, S., Nikulin, V. V., Villringer, A., & Gaebler, M. (2018). Using
EEG to Decode Subjective Levels of Emotional Arousal during an Immersive VR Roller
Coaster Ride. 605-606. https://doi.org/10.1109/VR.2018.8446275

Kreibig, S. D. (2010). Autonomic nervous system activity in emotion: A review. Biological
Psychology, 84(3), 394-421. https://doi.org/10.1016/j.biopsycho.2010.03.010

Krishna, A. P. V., Satheesh, A., Abhishek, N. M., Menon, H. P., & Devasia, D. (2023). Application of
Virtual Reality (VR) to Advance Social Ability in Children with ASD. 1581-1586.
https://doi.org/10.1109/ICACRS58579.2023.10404594

Kroczek, L. O. H., Pfaller, M., Lange, B., Miller, M., & Mihlberger, A. (2020). Interpersonal Distance
During Real-Time Social Interaction: Insights From Subjective Experience, Behavior, and
Physiology. Frontiers in Psychiatry, 11. https://doi.org/10.3389/fpsyt.2020.00561

Kujur, A., Khan, S. H.,, & Kumar, J. (2022). EVALUATING LEARNING EXPERIENCE AND
EMOTIONAL TRIGGERS OF VIRTUAL LEARNING ENVIRONMENTS (VLES) USING
PSYCHOGALVANIC REFLEXES AND BEHAVIOURAL ANALYSIS. Proceedings of the 24th
International Conference on Engineering and Product Design Education: Disrupt, Innovate,
Regenerate and Transform, E and PDE 2022. https://doi.org/10.35199/EPDE.2022.77

Martinez-Cano, F.-J. (2024). The Stigma Machine: A Study of the Prosocial Impact of Immersive
VR Narratives on Youth in Spain and Canada. Media and Communication, 12.
https://doi.org/10.17645/mac.8548

Nava, E., & Jalote-Parmar, A. (2022). Virtual Reality Revolution: Strategies for treating mental
and emotional disorders. 2022-October, 3373-3378.
https://doi.org/10.1109/SMC53654.2022.9945483

60


https://doi.org/10.2196/10839
https://doi.org/10.3390/s23146403
https://doi.org/10.1007/978-3-030-78321-1_22
https://doi.org/10.2196/49372
https://doi.org/10.1145/3419249.3421246
https://doi.org/10.4324/9781003166498-15
https://doi.org/10.1109/VR.2018.8446046
https://doi.org/10.1109/SIP.2015.17
https://doi.org/10.1177/17468477241281635
https://doi.org/10.1109/VR.2018.8446275
https://doi.org/10.1016/j.biopsycho.2010.03.010
https://doi.org/10.1109/ICACRS58579.2023.10404594
https://doi.org/10.3389/fpsyt.2020.00561
https://doi.org/10.35199/EPDE.2022.77
https://doi.org/10.17645/mac.8548
https://doi.org/10.1109/SMC53654.2022.9945483

Arvina Dwi Romadhani Lingua Technica, 1(1), 2025, 51-62

Nie, K., Guo, M., & Gao, Z. (2023). Enhancing Emotional Engagement in Virtual Reality (VR)
Cinematic  Experiences through  multi-sensory  Interaction  Design. 47-53.
https://doi.org/10.1109/CEII60565.2023.00017

Niu, Y., Wang, D., Wang, Z., Sun, F, Yue, K., & Zheng, N. (2020). User Experience Evaluation in
Virtual Reality based on Subjective Feelings and Physiological Signals. 2020(13).
https://doi.org/10.2352/).ImagingSci.Technol.2019.63.6.060413

Oliveira, T., Noriega, P., Carvalhais, J., Rebelo, F., & Lameira, V. (2020). How Deep Is a Virtual
Reality Experience? Virtual Environments, Emotions and Physiological Measures. 955,
462-471. https://doi.org/10.1007/978-3-030-20227-9_43

Palmiero, M., Nori, R., Rogolino, C., D’Amico, S., & Piccardi, L. (2015). Situated navigational
working memory: The role of positive mood. Cognitive Processing, 16, 327-330.
https://doi.org/10.1007/s10339-015-0670-4

Pavic, K., Chaby, L., Gricourt, T., & Vergilino-Perez, D. (2023). Feeling Virtually Present Makes Me
Happier: The Influence of Immersion, Sense of Presence, and Video Contents on Positive
Emotion Induction. Cyberpsychology, Behavior, and Social Networking, 26(4), 238-245.
https://doi.org/10.1089/cyber.2022.0245

Peter, L., Proto, A., & Cerny, M. (2018). Investigation of a possibility of ECG and PPG common
measurement. 68(2), 851-855. https://doi.org/10.1007/978-981-10-9038-7_157

Polo, E. M., Rey, A. V., Mollura, M., Paglialonga, A., & Barbieri, R. (2023). Exploring Emotional
Responses in Virtual Reality Through Skin Conductance Signal. 189-194.
https://doi.org/10.1109/MetroXRAINE5S8569.2023.10405636

Raheel, A. (2024). Emotion analysis and recognition in 3D space using classifier-dependent
feature selection in response to tactile enhanced audio-visual content using EEG.
Computers in Biology and Medicine, 179.
https://doi.org/10.1016/j.compbiomed.2024.108807

Rizzo, A., & Wiederhold, B. K. (2005). Virtual reality technology for
behavioral/cognitive/neuropsychological assessment and intervention: Applications and
issues. 309. https://doi.org/10.1109/VR.2005.1492814

Skola, F., Boskovic, D., Rizvic, S., Skarlatos, D., & Liarokapis, F. (2024). Assessing User Experience
and Cognitive Workload in Virtual Reality Digital Storytelling. International Journal of
Human-Computer Interaction, 40(6), 1479-1486.
https://doi.org/10.1080/10447318.2023.2247846

Szita, K., Gander, P., & Wallstén, D. (2021). The effects of cinematic virtual reality on viewing
experience and the recollection of narrative elements. Presence: Teleoperators and Virtual
Environments, 27(4), 410-425. https://doi.org/10.1162/PRES_a_00338

Tresser, S. (2012). Case study: Using a novel virtual reality computer game for occupational
therapy intervention. Presence: Teleoperators and Virtual Environments, 21(3), 359-371.
https://doi.org/10.1162/PRES_a_00118

Wang, Z, Lv, J,, Hou, Y., & Song, D. (2024). Enhancing experience: Investigating the impact of
different personal perspectives in virtual reality with lower limb rehabilitation robots on
participants’ motivation, experience, and engagement. International Journal of Industrial
Ergonomics, 99. https://doi.org/10.1016/j.ergon.2023.103496

Weng, H.-C., Huang, L.-Y., & Lin, W.-Y. (2024). Empathetic Skills through Virtual Reality: A New
Frontier in Emotional Training. 171-175.
https://doi.org/10.1109/ECEI60433.2024.10510873

61


https://doi.org/10.1109/CEII60565.2023.00017
https://doi.org/10.2352/J.ImagingSci.Technol.2019.63.6.060413
https://doi.org/10.1007/978-3-030-20227-9_43
https://doi.org/10.1007/s10339-015-0670-4
https://doi.org/10.1089/cyber.2022.0245
https://doi.org/10.1007/978-981-10-9038-7_157
https://doi.org/10.1109/MetroXRAINE58569.2023.10405636
https://doi.org/10.1016/j.compbiomed.2024.108807
https://doi.org/10.1109/VR.2005.1492814
https://doi.org/10.1080/10447318.2023.2247846
https://doi.org/10.1162/PRES_a_00338
https://doi.org/10.1162/PRES_a_00118
https://doi.org/10.1016/j.ergon.2023.103496
https://doi.org/10.1109/ECEI60433.2024.10510873

Arvina Dwi Romadhani Lingua Technica, 1(1), 2025, 51-62

Wolfe, A., Louchart, S., & Loranger, B. (2022). The Impacts of Design Elements in Interactive
Storytelling in VR on Emotion, Mood, and Self-reflection. 13762 LNCS, 616-633.
https://doi.org/10.1007/978-3-031-22298-6_40

Yu, H., Abdullah, A., & Saat, R. M. (2014). Overcoming time and ethical constraints in the
qualitative data collection process: A case of information literacy research. Journal of
Librarianship and Information Science, 46(3), 243-257.
https://doi.org/10.1177/0961000614526610

Zhu, Y., & Dey, A. (2022). Comparing Physiological and Emotional Effects of Happy and Sad
Virtual Environments Experienced in Video and Virtual Reality. 848-849.
https://doi.org/10.1109/VRW55335.2022.00275

Zulkarnain, A. H. B., Cao, X., Kdkai, Z., & Gere, A. (2024). Self-Assessed Experience of Emotional
Involvement in Sensory Analysis Performed in Virtual Reality. Foods, 13(3).
https://doi.org/10.3390/foods13030375

62


https://doi.org/10.1007/978-3-031-22298-6_40
https://doi.org/10.1177/0961000614526610
https://doi.org/10.1109/VRW55335.2022.00275
https://doi.org/10.3390/foods13030375

