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ABSTRACT

Parental responses to toddler tantrums are critical to child development, yet reflecting
on these high-stress moments is often hindered by self-reporting biases and the unique
nature of each child’s behavior.This study proposes a novel reflection system that uses
Virtual Reality (VR) and the metaverse to facilitate objective, collaborative review. We
developed aVR scenario simulating athree-year-old’stantrumin a public space, capturing
participants’ physical movements and gaze data. These logs were then reconstructed
in a metaverse environment for a collaborative reflection workshop. Twelve parents
of preschool-aged children participated in this study. During the reflection sessions,
participants experienced from multiple perspectives, observing the tantrum scenario
from their own perspective, a peer’s viewpoint, a bystander’s position, and the child’s
perspective. Qualitative analysis of the sessions and post-interviews indicated that the
system effectively prompted participants to articulate insights, including differences in
parenting styles and the physical presence of adults from a child’s perspective. While
participants noted that the simulation lacked certain real-world stressors like daily
fatigue, the high immersion and the ability to compare reactions to standardized stimuli
provided insights difficult to achieve through traditional discussion. These results
suggest that VR-mediated, multi-perspective reflection is a promising tool for parenting
support and behavioral training.
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INTRODUCTION

Parental engagement plays a critical role in a child’s overall development.
Specifically, parent-child interactions during early childhood are
considered essential to the development of a child’s emotion regulation
(Eisenberg et al., 1996). Among these interactions, parental responses to a
child’s temper tantrums often induce significant stress for both parents and
children, potentially leading to ineffective parenting behaviors (Morris et al.,
2011).

Reflective practice, in which parents review and reconsider their actions,
is effective for improving their behaviors. Current initiatives include peer
discussions among parents to alleviate stress and share experiences to refine
their responses. However, the nature of a tantrum is highly dependent on a
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child’s individual characteristics, making it difficult for parents to simulate
specific scenarios based solely on secondhand accounts mentally. This lack of
vivid situational representation may hinder parents’ ability to empathize with
others’ experiences, thereby limiting the translation of peer discussions into
actionable personal learning. Moreover, reflections based on retrospective
self-reporting are susceptible to “social desirability bias” (Eisenberg et al.,
1996). Parents may unconsciously provide socially acceptable answers or fail
to accurately recognize their own problematic behaviors (Pinquart, 2017).

In specific settings such as childcare facilities (Fujita et al., 2023) and
parent training programs (Fukkink, 2008), video-based reflection has been
used to support practitioners in reviewing their behavior. However, in the
context of home-based parenting, continuous video recording is challenging
due to privacy concerns. Additionally, tantrums frequently occur in public
spaces where recording is difficult. Because the onset of a tantrum is difficult
to predict, capturing the moments immediately preceding and following the
tantrum is nearly impossible.

Recently, there has been increasing attention on technology-assisted
reflection (Baumel et al., 2016). Virtual Reality (VR), in particular, offers
superior presence and is widely used for training across various fields
(Jensen & Konradsen, 2018). Furthermore, metaverse environments enable
collaborative discussion, offering the potential to serve as a three-dimensional,
immersive space for dialogue (Taoka et al., 2024).

This study proposes a workshop format in which participants experience
a VR scenario simulating a child’s temper tantrum, followed by a reflective
dialogue with other participants in a metaverse space while observing their
own recorded actions. This method allows participants to compare their
different responses to identical child behaviors. By eliminating variables
arising from differences in children’s traits or behaviors, the discussion can
focus specifically on the variations in parental responses. The scenario used
in this study replicates a three-year-old boy having a tantrum in a public
space, recreating not only the child’s behavior but also the surrounding
environment and bystanders.

This study aims to clarify the characteristics and efficacy of VR-based
reflection on parenting experiences, with the expectation that this approach
can be applied to future parenting support programs. To evaluate the proposed
method, we experimented with 12 parents. Participants first experienced the
VR scenario individually, then formed pairs to reflect on their actions, sharing
their intentions and emotions while observing their own and their partner’s
movements. We used VRChat for the metaverse reconstruction, replicating
not only the participants’ positions and hand movements but also their gaze
data at the time of the event. In addition to audio and video recordings of the
dialogue, post-workshop interviews were conducted. The effectiveness of the
proposed system is evaluated through a qualitative analysis of the reflective
dialogue in the metaverse and the participants’ impressions.

DEVELOPMENT OF THE VR SCENARIO AND REFLECTION SYSTEM

The proposed reflection method consists of two activities: (1) an individual
task involving interaction with a temper tantrum in a VR environment, and
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(2) a collaborative reflection conducted in a metaverse based on the recorded
interaction. The metaverse environment reconstructs the participant’s responses
using behavioral logs, enabling participants to engage in evidence-based
discussions by revisiting their actual movements during the virtual scenario.

VR Scenario Design

The VR tantrum scenario was designed to simulate a common, everyday
situation where a child’s behavior progressively escalates, requiring the
participant to intervene. The scenario was developed by an author specializing
in child behavioral psychology. The scenario requires the participant to assume
the role of a parent (mother or father) and respond to a three-year-old child’s
tantrum in a public space. The progression is divided into three phases (Figure 1):
premonitory, transition, and explosion. The scenario follows a predetermined
progression regardless of the user’s intervention to ensure consistency for
comparison during reflection. The scenario lasted approximately one minute,
capturing the sequence from the onset of the tantrum to its conclusion. The
participants experienced the scenario on a head-mounted display (HMD, PICO
4 Enterprise). To ensure natural interaction, participants did not use handheld
controllers; instead, they responded using free-body movements. Participants
could move freely within the virtual space, allowing them to adjust their
proximity to the child. The initial position was set in front of the child’s avatar,
placing the participant in a situation that required an immediate parental
response. The environment included seven non-player characters (NPCs),
five adults, and two children, all of whom served as bystanders who silently
observed the tantrum. Ambient sounds, including the child’s voice, traffic
noise, and the murmur of passersby, were integrated to increase immersion.
The system was implemented using Unity, and the 3D animations of the child
were created using motion capture data from an adult actor.

Premonitory Transition Explosion
15 sec. 18 sec. 16 sec.

HRISRIE

Figure 1: The scenario of the experience in VR.

Reflection Environment in the Metaverse

The virtual environment for reflection reconstructed the experience of an
intervening tantrum using behavioral logs captured during the VR experience.
Participants reflected by referencing past actions within the same spatial and
temporal context. By creating the virtual environment in VRChat, a metaverse
platform, multiple participants could simultaneously observe the scenario
from various perspectives. The primary data presented included (Figure 2):
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e Environmental Data: Reconstructed movements and audio of the child
and bystander avatars.

¢ Behavioral Logs: Physical movement data of the participant (derived from
HMD and sensor data).

e Gaze Data: The participant’s focal direction, captured via the HMD’s
integrated eye-tracker.

Other parent’s Child’s Bystanders’
perspective

perspective perspective

Participan

Scene of
Experiencing

Figure 2: The scene of reflections in the metaverse.

Collaborative Reflection Workshop

In the reflection workshop, two participants and one facilitator entered the
metaverse environment. Participants were encouraged to “re-experience” the
scenario by physically replicating their movements according to the presented
logs. The workshop consisted of the following activities (Table 1).

Table 1: Workshop timeline.

Activity Description

Re-experience of Self Participants replicate their own original positioning and
response movements while referring to their own behavioral logs.
Re-experience and While replicating their own actions, participants observe
Exploration environmental factors they may have missed, such as bystander

reactions or spatial layout.
Experience from Peer ~ Participants mimic the other parent’s behavioral logs to
response experience different response styles and attentional patterns.

Experience from the Participants observe the scene from the perspective of a passerby
Bystanders’ Perspectives to examine how the parent-child interaction appears to others.

Experience from a Participants experience the scenario from the child’s viewpoint,
Child’s Perspective observing the parent’s distance, posture, and the timing of their
verbal cues.
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Throughout these activities, the facilitator used semi-structured prompting,
such as “Please share anything you notice or remember in the moment”,
to elicit spontaneous insights. While one participant experienced their own
and others’ perspectives, the other observed the scenario and the partner’s
movements.

To accurately simulate the child’s perspective, the scale of the entire
virtual world was increased by 1.5. This adjustment is based on findings that
children aged 2 perceive the world approximately 1.39 times larger than
adults (Zhang et al., 2022), which we applied to emphasize the perceptual
differences between parent and child.

DATA COLLECTION AND ANALYSIS

Twelve parents of preschool-aged children (ages 0-5) participated in this
study. The participants were female, with a mean age of 38.1 years (range:
32-42). The experimental procedure consisted of an individual VR scenario
experience followed by a collaborative reflection session conducted in pairs.
Informed consent was obtained from all participants after a thorough
explanation of the research objectives. The VR experience, including system
orientation and practice, lasted 60 minutes, while the reflection workshop
lasted approximately 120 minutes.

Following the workshop, semi-structured interviews were conducted to
evaluate learning outcomes, perceived impact on future behavior, and overall
experience (e.g., efficacy, burden, and areas for improvement). All dialogue
from the workshops and interviews was transcribed and categorized to
identify key patterns in the participants’ experiences.

RESULTS AND DISCUSSION
Overall Impressions

Participants generally reported a high level of immersion. However, some
expressed initial hesitation due to the novelty of the medium or noted
discrepancies between the virtual child and their own children.

“When I was first asked to interact with the child in the VR space, I felt
a bit of hesitation, wondering how 1 should approach a virtual child.”
(Participant P1)

Furthermore, some participants noted that while the situation was stressful,
the absence of real-life context, such as physical exhaustion or time pressure,
affected their emotional response. Others observed that the virtual child
appeared older than their own children, leading to a perceived gap in
behavioral expectations.

“The level of the tantrum felt realistic, but in reality, parental frustration
often stems from a ‘war of attrition’—such as when a tantrum lasts for
30 minutes, or when you are exhausted or busy multitasking. Those prior
conditions significantly change how a parent reacts.” (Participant P2)
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In summary, while the VR experience was viewed positively for its
immersive qualities, the artificiality of the setting and the lack of personal
context created a sense of detachment from the participants’ habitual
parenting environments.

Effects of Reflection Through Metaverse Re-Experience

The analysis revealed that participants gained insights by experiencing both
their own and their peers’ actions. While experiencing the other parent’s
perspective, participants frequently commented on where other parents
directed their attention to assess the situation. They also identified distinct
parenting styles and the differences between their own tendencies and those
of others.

“She (the other parent) is very patient. If that were me, and the child was
lying on the ground, 1 might have just picked him up immediately instead
of asking what was wrong. I felt she was truly acting from the child’s
perspective.” (Participant G3-B)

Experiencing the child’s perspective was particularly impactful. Many
participants noted the novelty of this viewpoint and gained new awareness
of their own physical presence.

“It’s difficult to see things from a child’s perspective in daily life. In VR,
seeing the adults and the environment scaled up made me realize that
adults can be much more intimidating than I imagined.” (Participant P1)

Furthermore, re-experiencing the scene from the bystander’s perspective
prompted discussion of the bystanders’ emotions. Overall, observing the
scenario from multiple stakeholders’ perspectives within the metaverse
facilitated diverse and multifaceted learning.

CONCLUSION

This study developed a VR scenario simulating a child’s temper tantrum and
proposed a system that enables collaborative reflection by reconstructing
participants’ behavior within a metaverse environment. Evaluation with
12 participants demonstrated that while VR-based reflection was effective
for perspective-taking, particularly from the child’s viewpoint, led the
participants’ insights on their behaviors. However, the findings also indicated
that the limitations of a simulated environment, such as the absence of real-
world stressors, remain influential. These findings contribute to the ongoing
development of parenting support and training programs that use VR and
the metaverse.
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