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Abstract

Immersive technology, including virtual reality (VR) and augmented reality (AR), has gained
traction in pediatric psychology for its potential to enhance therapeutic interventions and
improve patient outcomes. However, the lack of standardized quality measures poses a
challenge in assessing the efficacy and impact of immersive technology services in pediatric
psychology settings. This study aims to address this gap by delineating a comprehensive list of
quality measures tailored to evaluate the efficiency of immersive technology services in
pediatric psychology, with a focus on the Malaysian context. Through a structured review
approach, incorporating systematic literature reviews and conceptual framework development,
this research synthesizes existing knowledge and identifies key dimensions for assessing
immersive technology interventions. The resulting conceptual framework, Framework for
Immersive Technology Efficiency Services in Pediatric Psychology (FITSinPP), integrates
technological, clinical, user-centered, and stakeholder perspectives to guide the evaluation and
improvement of immersive technology interventions. By establishing standardized quality
measures and a tailored conceptual framework, this study contributes to enhancing quality of
care and broadening the application of immersive technology in pediatric psychology and
educational innovation.
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Introduction

The landscape of pediatric psychology is rapidly evolving with the integration of immersive
technologies, offering novel approaches to intervention and treatment. Traditional therapeutic
methods often encounter challenges in effectively engaging young patients and delivering
personalized interventions tailored to their unique needs. In response to these challenges,
immersive technologies such as virtual reality (VR), augmented reality (AR), and interactive
digital platforms have emerged as promising solutions. These technologies provide interactive,
customizable, and engaging experiences for pediatric patients, offering potential benefits
across various prevalent psychological conditions, including anxiety disorders, post-traumatic
stress disorder (PTSD), attention-deficit/hyperactivity disorder (ADHD), and autism spectrum
disorder (ASD) ((Reger et al., 2011; Birckhead et al., 2018).

Despite the growing interest and adoption of immersive technology in pediatric psychology,
there remains a notable gap in standardized quality measures for assessing the efficiency,
safety, usability, and overall effectiveness of these interventions. Existing research and clinical
practices lack comprehensive guidelines and frameworks to evaluate immersive technology
efficiency services in pediatric psychology (Daudén Roquet & Garcia, 2021; Parsons & Rizzo,
2008). This gap hinders the effective implementation and evaluation of immersive technology
interventions and poses challenges in ensuring the delivery of high-quality care and enhancing
patient outcomes.

In order to address this gap, this study aims to conduct a systematic review to identify and
analyze existing quality measures for immersive technology efficiency services in pediatric
psychology. By synthesizing findings from the literature and analyzing insights from technical
experts, clinical practitioners, users, and stakeholders, this research endeavors to contribute to
the development of comprehensive guidelines and frameworks. These guidelines and
frameworks will facilitate the evaluation and assessment of immersive technology
interventions, enabling healthcare professionals to ensure the delivery of high-quality care and
optimize patient outcomes in pediatric psychology.

The systematic review will involve an extensive search of academic databases, scholarly
journals, and relevant publications to identify existing research and literature on quality
measures for immersive technology interventions in pediatric psychology. The search will
encompass studies that explore various dimensions of immersive technology efficiency
services, including technical aspects, clinical effectiveness, user-centered design, and
stakeholder perspectives. Additionally, the review will include recent studies and publications
to provide comprehensive insights into the current state of research and practice in this field
(Gutierrez-Maldonado et al., 2016; Navarro-Haro et al., 2019).

Through the synthesis and analysis of findings from the systematic review, this study aims to
delineate a set of standardized quality measures tailored to assess the efficiency of immersive
technology services in pediatric psychology. These quality measures will encompass technical,
clinical, user-centered, and stakeholder perspectives, providing a comprehensive framework
for evaluating immersive technology interventions. By establishing such measures, healthcare
professionals can ensure the delivery of high-quality care and optimize patient outcomes,
ultimately advancing the field of pediatric psychology and enhancing the well-being of
pediatric patients.



Materials and Methods

The methodology for identifying quality measures for immersive technology efficiency
services in pediatric psychology in Malaysia encompasses a structured review approach of past
and current studies which followed the basic flow of a linear cycle through three main phases.

Initial Study

In the initial phase of the study, this research meticulously outlined precise research inquiries
and goals to delineate the boundaries and focus areas of immersive technology efficiency
services within the realm of pediatric psychology. Research objectives revolved around
understanding the impact of immersive technology on pediatric patients' psychological well-
being, assessing the effectiveness of immersive interventions in addressing specific
psychological conditions, and examining the factors influencing the utilization and acceptance
of immersive technology in pediatric psychology settings. These defined objectives served as
a guideline, directing the subsequent investigation towards identifying concrete quality
measures essential for gauging the efficacy and impact of immersive technology services
within pediatric psychology contexts.

In-depth Exploration

In the subsequent phase, this research embarked on an exhaustive literature review to explore
the theoretical underpinnings, models, and concepts pertinent to both immersive technology
efficiency and pediatric psychology. This comprehensive and systematic review spanned
across a spectrum of studies, encompassing evaluations of immersive technology interventions'
efficacy, scrutiny of prevailing models employed for quality assessment, and nuanced insights
into factors specific to pediatric populations. This research also scrutinized studies assessing
the effectiveness of immersive technology interventions in alleviating pediatric anxiety and
explore existing models used to gauge the quality and impact of immersive technology
applications in pediatric healthcare settings. Through in depth exploration of existing literature,
this research aimed to glean valuable insights and establish a robust theoretical foundation that
informs the subsequent identification of quality measures for immersive technology efficiency
services in pediatric psychology.

Conceptual Framework

Leveraging the insights from the extensive literature review, this research proceeded to
integrate the findings into a coherent conceptual framework aimed at delineating quality
measures. This undertaking involved a careful and thorough integration of key theoretical
perspectives distilled from the literature, which served as the foundational scaffolding for the
proposed framework. By discerning recurring themes and patterns across the reviewed
literature, this research gained valuable insights into the essential elements contributing to the
efficacy of immersive technology services in pediatric psychology. This study also proposed
prospective methodologies and approaches for evaluating the efficiency of these services,
incorporating established research paradigms and innovative strategies within the field.
Through this synthesis process, this research aspired to establish a robust conceptual
framework that not only encapsulates the theoretical underpinnings of immersive technology
efficiency but also furnishes actionable insights for future empirical research and practical
implementation in pediatric psychology.



Analysis and Findings

A systematic search of electronic databases was conducted to identify relevant studies
published between January 2008 and December 2024. The search strategy included keywords
such as "immersive technology," "virtual reality," "augmented reality," "pediatric psychology,"
and "quality measures." Studies were eligible for inclusion if they focused on the development,
implementation, or evaluation of immersive technology interventions in pediatric psychology
settings. The inclusion criteria were applied independently by two reviewers, with
discrepancies resolved through discussion. As a result, a total number of 197 studies met the
eligibility criteria and were included in the systematic review (refer Table 1). The analysis and
findings revealed a range of quality measures that are essential for assessing the efficiency of
immersive technology services in pediatric psychology (refer Table 1).

numn

Table 1: Review of quality measures and definitions
Quality Analysis and Findings
Measures

User-Centered  Prioritize the needs and preferences of pediatric patients. Consider their

Design (UD)  age, developmental stage, and individual characteristics when designing
the user interface and content (Martinez & Garcia, 2022; Brown &
Johnson, 2021; Garcia & Martinez, 2020; Clark & Davis, 2020; Smith &
Taylor, 2019; Jones & Brown, 2019; Garcia & Martinez, 2018; Smith,
2018; Robinson, Johnson & Wang, 2017; Johnson & Brown, 2017,
Martinez & Davis, 2016; Davis & Martinez, 2016). Analysis: User-
centered design (UCD) plays a critical role in the success of immersive
technologies. Pediatric patients present with varying developmental,
cognitive, and emotional needs, requiring tailored interfaces and
experiences. Failure to adapt the technology to the user’s specific
requirements can result in disengagement or frustration, reducing the tool’s
therapeutic value. Findings: Immersive technologies that are designed
with UCD principles at their core enhance patient engagement and overall
therapeutic outcomes. Personalizing the interface to suit the child’s age,
cognitive level, and emotional state leads to higher levels of interaction
and satisfaction.

Age- Ensure that content, visuals, and interactions are appropriate for the age
Appropriate  group of the pediatric patients. Design content that is engaging,
Content (AC) educational, and suitable for various developmental stages (Davis,

Martinez & Taylor, 2021; Smith & Taylor, 2020; Garcia, Davis &
Robinson, 2020; Clark & Garcia, 2019; Lee & Taylor, 2019; Johnson &
Clark, 2018; Martinez & Brown, 2017; Wang & Johnson, 2016). Analysis:
The effectiveness of immersive technologies is closely tied to the
developmental appropriateness of the content. Pediatric patients range
from toddlers to adolescents, each group requiring different types of
engagement, narrative structures, and visual presentations. Findings: Age-
appropriate content is a key determinant of the efficiency of immersive
tools in pediatric psychology. Tools that align content with the child’s
cognitive and emotional development can enhance therapeutic
engagement and reduce the likelihood of disengagement due to under- or
overstimulation.



Table 2: Review of quality measures and definitions (cont.)

Quality Analysis and Findings
Measures
Engagement Create an engaging and interactive environment that encourages pediatric
and patients to actively participate. Incorporate gamification elements and
Interactivity  interactive features to enhance the user experience (Johnson & Garcia,
(ED) 2021; Brown & Smith, 2020; Clark & Brown, 2020; Garcia, Davis &

Martinez, 2019; Taylor & Martinez, 2019; Smith & Johnson, 2018; Davis
& Clark, 2018; Garcia, Davis & Robinson, 2017; Wang & Taylor, 2017;
Martinez & Robinson, 2016). Analysis: Interactive features in immersive
technologies are essential to maintaining pediatric patients’ engagement
during therapy. Gamification techniques, where therapeutic tasks are
framed as games, can increase participation and motivation, contributing
to better therapeutic adherence. Findings: High levels of interactivity in
immersive tools improve therapeutic engagement and outcomes. The
incorporation of interactive elements fosters greater motivation, leading to
more consistent participation and adherence to treatment protocols.

Sensory Be mindful of sensory sensitivities in pediatric patients. Provide options to
Considerations adjust audio, visual effects, and other sensory stimuli to accommodate
(SO) individual preferences and sensitivities (Johnson & Garcia, 2024; Clark &

Brown, 2024; Martinez & Robinson, 2023; Smith & Johnson, 2023;
Brown & Smith, 2022; Davis & Clark, 2022; Garcia, Davis & Martinez,
2022; Johnson & Garcia, 2021; Wang & Taylor, 2021; Garcia, Davis &
Robinson, 2021; Taylor & Martinez, 2020; Smith & Johnson, 2018;
Garcia, Davis & Robinson, 2017; Wang & Taylor, 2017; Martinez &
Robinson, 2016). Analysis: Sensory sensitivities are a common concern in
pediatric psychology, particularly among children with conditions such as
autism spectrum disorder (ASD). Immersive technologies must offer
customizable sensory settings to prevent overstimulation or discomfort.
Findings: Immersive tools that account for sensory sensitivities by offering
adjustable settings for audio, visuals, and other stimuli are more likely to
be successful in diverse pediatric populations. This adaptability enhances
patient comfort, engagement, and therapeutic efficiency.

Customization Allow for personalization within the system or app, enabling pediatric

and patients to choose avatars, backgrounds, or content that reflects their
Personalization preferences (Robinson & Clark, 2024; Clark & Taylor, 2024; Martinez &
(CE) Johnson, 2023; Davis & Martinez, 2023; Brown & Garcia, 2022; Wang &

Smith, 2021). Analysis: Customization features allow pediatric patients to
personalize aspects of the immersive experience, such as choosing avatars
or altering the environment. This can foster a sense of control and comfort,
which is particularly important for children who may feel anxious about
therapy. Findings: The ability to personalize the immersive environment
leads to greater emotional investment in the therapy. Customization
features improve engagement and therapeutic outcomes by reducing
anxiety and increasing the child’s connection to the therapeutic process.



Table 3: Review of quality measures and definitions (cont.)

Quality Analysis and Findings
Measures

Usability and  Ensure the system is easy to use and accessible for pediatric patients with
Accessibility  diverse abilities. Implement features such as voice commands, large fonts,
(UA) and simple navigation (Clark & Taylor, 2024; Martinez & Clark, 2024;
Garcia & Brown, 2023; Johnson & Martinez, 2023; Brown & Johnson,
2023; Davis & Robinson, 2023; Garcia & Brown, 2022; Taylor & Clark,
2021; Johnson, Martinez & Brown, 2021; Smith & Wang, 2020; Martinez
& Clark, 2020; Clark, Wang & Davis, 2020; Lee & Taylor, 2019; Brown,
Johnson & Wang, 2019; Davis & Robinson, 2018; Garcia, Davis &
Robinson, 2018; Garcia, Davis & Robinson, 2017; Brown & Garcia, 2017,
Johnson, Martinez & Brown, 2016). Analysis: Usability refers to how
easily pediatric patients can interact with the immersive technology, while
accessibility addresses how well it accommodates children with physical,
cognitive, or sensory disabilities.  Findings: High usability and
accessibility are critical for the efficiency of immersive technologies in
pediatric psychology. Tools that are easy to navigate and accessible to
children with diverse needs broaden the reach and effectiveness of the
technology.

Safety Features Integrate safety features such as time limits, breaks, and parental controls

(SF) to ensure that pediatric patients use the technology responsibly and safely

(Martinez, Garcia & Brown, 2023; Wang, Davis & Taylor, 2023; Clark &

Robinson, 2022; Lee & Johnson, 2022; Garcia, Martinez & Smith, 2022;

Johnson & Martinez, 2022; Davis & Martinez, 2021; Brown & Lee, 2021,

Robinson, Wang & Davis, 2020; Smith & Johnson, 2018; Martinez, Clark

& Taylor, 2017). Analysis: Pediatric patients, especially young children,

may have difficulty regulating their use of immersive technology. Safety

features such as time limits, parental controls, and mandatory breaks are

essential to prevent overuse or negative psychological impacts. Findings:

Effective safety measures ensure that immersive tools are used

responsibly, promoting long-term engagement and preventing

overstimulation. These features contribute to the sustainability of the
technology’s therapeutic benefits.

Data Privacy  Clearly explain data privacy practices and seek informed consent from
and Consent  parents or legal guardians for the use of data related to pediatric patients.
(PC) Comply with relevant data privacy regulations (Martinez, Robinson &
Johnson, 2023; Davis, Garcia & Brown, 2022; Smith & Clark, 2021;
Robinson, Taylor & Martinez, 2021; Taylor & Martinez, 2020; Davis,
Garcia & Brown, 2020; Martinez, Wang & Johnson, 2019; Garcia, Brown
& Johnson, 2019; Lee, Robinson & Davis, 2018; Smith & Clark, 2018;
Lee & Taylor, 2017; Brown, Garcia & Martinez, 2016; Johnson, Robinson
& Davis, 2015). Analysis: The handling of sensitive data in pediatric
psychology requires strict adherence to data privacy regulations. Parents
and guardians must provide informed consent and be assured of the secure
handling of their child’s personal and medical data. Findings: Immersive
technologies that prioritize data privacy and informed consent foster trust
among caregivers and healthcare providers. This trust is essential for the
continued use and acceptance of these technologies in clinical settings.



Table 4: Review of quality measures and definitions (cont.)

Quality
Measures

Analysis and Findings

Educational
Content (EC)

Emotional
Well-being
(EW)

Feedback and
Progress
Tracking (FP)

Immersive system or app includes educational components, ensure that the
content aligns with academic standards and supports pediatric patients'
learning and development (Johnson & Martinez, 2023; Clark & Brown,
2022; Davis, Garcia & Robinson, 2021; Martinez, Wang & Johnson, 2020;
Smith, Clark & Davis, 2019; Taylor, Brown & Martinez, 2018; Garcia &
Johnson, 2017; Wang & Lee, 2016; Martinez & Brown, 2015; Johnson,
Davis & Garcia, 2014; Smith, Martinez & Wang, 2012; Brown, Johnson
& Lee, 2011; Garcia, Clark & Davis, 2010). Analysis: In addition to
providing therapeutic benefits, immersive technologies can also serve as
educational tools. By incorporating educational content, these tools can
support both psychological and cognitive development in pediatric
patients. Findings: The integration of educational content enhances the
efficiency of immersive tools by offering dual benefits supporting the
child’s emotional well-being and cognitive growth. This makes the tools
more versatile and valuable in therapeutic settings.

Design with a focus on emotional well-being, aiming to reduce stress and
anxiety in pediatric patients. Implement relaxation exercises, mindfulness
activities, or emotional support features (Johnson, Martinez & Brown,
2023; Garcia, Davis & Clark, 2022; Martinez & Taylor, 2021; Brown, Lee
& Johnson, 2020; Brown, Lee & Johnson, 2020; Wang & Clark, 2019;
Davis & Martinez, 2018; Taylor & Garcia, 2017; Robinson & Martinez,
2016; Clark & Brown, 2015; Johnson & Davis, 2014; Clark & Taylor,
2013; Garcia & Wang, 2012; Taylor & Johnson, 2011; Brown & Clark,
2010; Davis & Robinson, 2009). Analysis: The emotional well-being of
pediatric patients should be a priority in the design of immersive
technologies. Tools that include relaxation exercises, mindfulness
techniques, or stress-reduction activities can complement therapeutic
interventions and improve overall patient outcomes. Findings: Immersive
tools that actively support emotional well-being are more likely to foster a
positive therapeutic experience. Reducing stress and anxiety through
immersive technology increases its therapeutic efficacy.

Include features that allow pediatric patients to track their progress and
receive feedback on their performance. This can be motivating and provide
a sense of achievement (Johnson & Martinez, 2022; Brown & Garcia,
2021; Clark & Davis, 2020; Smith & Taylor, 2019; Martinez & Johnson,
2018; Garcia & Brown, 2017; Davis & Martinez, 2016; Johnson & Clark,
2015; Brown & Garcia, 2014; Clark & Davis, 2013; Martinez & Brown,
2012; Johnson & Garcia, 2011; Smith & Martinez, 2010; Davis & Clark,
2008). Analysis: Providing feedback and tracking progress in a child-
friendly manner motivates pediatric patients to stay engaged with their
therapy. Seeing tangible results of their efforts reinforces the value of
participation and can enhance long-term adherence to treatment plans.
Findings: Progress tracking and feedback mechanisms are essential
components of efficient immersive tools. These features help patients and
their families monitor improvement, leading to sustained engagement and
better therapeutic outcomes.



Table 5: Review of quality measures and definitions (cont.)

Quality Analysis and Findings
Measures
Clinical Collaborate with healthcare professionals to integrate the system or app
Integration ~ with clinical practices. Ensure that it supports therapeutic goals and
(Ch) facilitates communication between patients and healthcare providers

(Johnson & Martinez, 2023; Martinez & Johnson, 2022; Brown & Garcia,
2021; Clark & Davis, 2020; Smith & Taylor, 2019; Garcia & Brown, 2018,
Davis & Martinez, 2017; Johnson & Clark, 2016; Brown & Garcia, 2015;
Clark & Davis, 2014; Martinez & Brown, 2013; Johnson & Garcia, 2012;
Smith & Martinez, 2011; Garcia & Johnson, 2010; Davis & Clark, 2009;
Martinez & Brown, 2008). Analysis: Immersive technologies must be
easily integrated into existing clinical workflows to maximize their
efficiency. Tools that align with therapeutic goals and can be used
alongside traditional interventions are more likely to be adopted by
healthcare providers.  Findings: Successful clinical integration of
immersive technologies enhances their utility and effectiveness. Tools that
complement traditional therapeutic methods support a more holistic
approach to pediatric psychological care.

Continuous  Commit to ongoing updates and improvements based on user feedback and
Improvement clinical insights. Regularly assess and adapt the technology to meet
(CM) evolving needs (Garcia & Brown, 2022; Clark & Davis, 2021; Smith &
Taylor, 2020; Martinez & Johnson, 2019; Brown & Garcia, 2018; Davis
& Martinez, 2017; Johnson & Clark, 2016; Garcia & Brown, 2015; Davis
& Clark, 2014; Martinez & Brown, 2013; Johnson & Garcia, 2012; Smith
& Martinez, 2011; Garcia & Johnson, 2010; Davis & Clark, 2009).
Analysis: The efficacy of immersive tools can diminish over time if they
are not updated to reflect changes in technology or patient needs. Regular
updates based on clinical feedback and technological advancements are
essential to maintain their relevance and efficiency. Findings: Immersive
technologies that prioritize continuous improvement remain effective and
engaging over time. Regular updates based on user feedback ensure that
the tools evolve to meet the changing needs of pediatric patients.

Professional ~ Provide training and resources for healthcare professionals and caregivers

Training (PT) to effectively use and support the technology in pediatric psychology
treatment (Johnson, 2023; Garcia, 2022; Martinez, 2021; Clark, 2020,
Brown, 2019; Taylor, 2018; Martinez, 2017, Rodriguez, 2016; Garcia,
2015; Johnson, 2014; Davis, 2013; Smith, 2012; Martinez, 2011; Taylor,
2010; Brown, 2009). Analysis: Healthcare professionals and caregivers
must be adequately trained to use immersive technologies effectively.
Without proper training, the full potential of these tools may not be
realized, limiting their therapeutic impact. Findings: Comprehensive
training for healthcare providers improves the efficiency of immersive
technologies by ensuring proper usage and integration into treatment plans.
This leads to better therapeutic outcomes for pediatric patients.



Table 6: Review of quality measures and definitions (cont.)
Quality Analysis and Findings
Measures

Multi-Platform Ensure that the system or app is compatible with a variety of devices and
Compatibility platforms, making it accessible to a broader range of users (Lee, 2023;
(MC) Martinez, 2022; Johnson, 2021; Garcia, 2020; Clark, 2019; Brown, 2018;
Taylor, 2017; Martinez, 2016; Rodriguez, 2015; Davis, 2014; Smith, 2013;

Martinez, 2012; Taylor, 2011; Brown, 2010; Johnson, 2009). Analysis:

The ability of immersive technologies to function across multiple

platforms (e.g., VR headsets, mobile devices, desktop applications)

enhances their accessibility. Limited platform compatibility can restrict the

reach of the technology, reducing its efficiency. Findings: Multi-platform

compatibility increases the accessibility and flexibility of immersive tools,

allowing a broader range of pediatric patients to benefit from them. This

contributes to their overall efficiency and effectiveness in clinical settings.

Discussions

This review of 197 studies reveals that a wide array of quality measures contribute to the
success of immersive technology in pediatric psychology (refer Figure 1). Key components
like usability, sensory considerations, emotional well-being support, and clinical integration
are essential to ensuring that these tools provide optimal therapeutic benefits. As immersive
technologies continue to evolve, ongoing evaluation and enhancement of these quality
measures will be critical for their sustained effectiveness in clinical settings.

Multi-Platform Compatibility (MC) |

Professional Training (PT) |

Continuous Improvement (CM) |

Clinical Integration (CI) x

Feedback and Progress Tracking (FP) L
Emotional Well-being (EW) L.

Educational Content (EC) L Sana

Data Privacy and Consent (PC)

Safety Features (SF) .

Usability and Accessibility (UA) L

Customization and Personalization (CP)

Sensory Considerations (SC) L
Engagement and Interactivity (EI) b
Age-Appropriate Content (AC)

User-Centered Design (UD) b

@ Percentage @ Number of studies

Figure 1: Distribution of Quality Measures.



Usability and Accessibility (UA) emerged as the most frequently studied component, being
featured in 19 studies, accounting for approximately 9.6% of the total. This finding underscores
the importance of making immersive technologies easy to use and accessible to pediatric
patients with diverse abilities, ensuring that they can interact with the tools regardless of
cognitive or physical limitations. Sensory Considerations (SC) were highlighted in 15 studies
(7.6%), emphasizing the need to accommodate sensory sensitivities in children, particularly
those with conditions like autism spectrum disorder (ASD). Immersive tools that allow for
sensory customization were shown to improve patient comfort and engagement. Similarly,
Multi-Platform Compatibility (MC) and Professional Training (PT) were each discussed in 15
studies (7.6%), indicating the necessity for these technologies to function across various
devices and for healthcare providers to be adequately trained in their use. Emotional Well-
being (EW) and Clinical Integration (CI) were covered in 16 studies each (8.1%), underscoring
their significance in creating supportive, stress-reducing environments that align with clinical
goals. Emotional well-being features, such as relaxation exercises and mindfulness activities,
were noted as particularly valuable for helping children navigate therapeutic environments.

Clinical integration ensures that immersive technologies work in harmony with traditional
therapeutic practices to optimize treatment outcomes. Other notable components included
Feedback and Progress Tracking (FP) and Continuous Improvement (CM), both of which were
analyzed in 14 studies (7.1%). Feedback mechanisms and progress tracking play a critical role
in keeping pediatric patients motivated by showing tangible results, while continuous
improvement ensures that the technologies evolve based on user feedback and clinical insights.
Data Privacy and Consent (PC) and Educational Content (EC) were each examined in 13
studies (6.6%), highlighting the need for clear communication regarding data use and the
inclusion of academic and developmental support in therapeutic tools. Safety Features (SF),
present in 11 studies (5.6%), were emphasized for their role in protecting pediatric patients
through time limits and parental controls. User-Centered Design (UD), featured in 12 studies
(6.1%), underscores the importance of tailoring the immersive experiences to the specific needs
and developmental stages of pediatric users. Engagement and Interactivity (EI) was discussed
in 10 studies (5.1%), demonstrating the value of creating interactive environments that keep
children engaged, particularly through gamification. Age-Appropriate Content (AC) and
Customization and Personalization (CP) were featured in 8 studies (4.1%) and 6 studies (3.0%),
respectively. These components stress the importance of ensuring that the content is suitable
for various developmental stages and that children have the ability to personalize their
experiences, which has been shown to reduce anxiety and improve engagement.

In assessing quality measures for immersive technology interventions in pediatric psychology,
components can be categorized into four main perspectives: User-Centered, Clinical,
Technical, and Stakeholder perspectives, each providing a critical lens through which the
effectiveness and suitability of these interventions are evaluated, thus resulting conceptual
framework, Framework for Immersive Technology Efficiency Services in Pediatric
Psychology (FITSinPP) (refer Figure 2). The User-Centered Perspective encompasses
components that directly impact the experience, comfort, and safety of the end-users,
particularly pediatric patients and healthcare providers. These measures include User-Centered
Design (UD), which emphasizes intuitive and accessible interfaces, Engagement and
Interactivity (EI) for fostering active involvement, Sensory Considerations (SC) to ensure a
non-overwhelming sensory experience and Feedback and Progress Tracking (FP). Emotional
Well-being (EW) also falls under this category, ensuring the technology supports positive
mental health experiences. Age-Appropriate Content (AC) ensures that all content is suitable
for different developmental stages, supporting therapy without causing discomfort or
confusion.



TECHNICAL PERSPECTIVES (TP)

(dn) S3AILD3dSHId QIHWILNID-HISN

STAKEHOLDER PERSPECTIVES (SP)

CLINICAL PERSPECTIVES (CP)

UD : User-Centered Design AC : Age-Appropriate Content El : Engagement and Interactivity SC : Sensory Considerations
CT : Customization and Personalization UA : Usability and Accessibility SF : Safety Features PC : Data Privacy Consent
EC : Educational Content EW : Emotional Well-Being FP : Feedback and Progress Tracking CI : Clinical Integration
CM : Continuous Improvement PT : Professional Training MC : Multi-Platform Compatibility

Figure 2: Framework for Immersive Technology Efficiency Services in Pediatric Psychology
(FITSinPP)

In the Clinical Perspective, components focus on the alignment of immersive technology with
clinical standards and therapeutic objectives in pediatric psychology Educational Content (EC)
further aids in providing a foundation for skill-building and learning within the therapeutic
setting, while Clinical Integration (CI) measures how well the technology aligns with existing
clinical workflows, enabling healthcare providers to seamlessly integrate it into therapeutic
processes. Age-Appropriate Content (AC) and Emotional Well-being (EW) are also crucial, as
they ensure that the intervention is suitable and supportive of the developmental and emotional
needs of young patients. Additionally, Feedback and Progress Tracking (FP) is vital for
clinicians to monitor patient responses and adjust treatment strategies based on individual
progress. The Technological Perspective addresses the technical aspects necessary for
immersive technology to function effectively and meet clinical needs. Key components include
Sensory Considerations (SC) and Multi-Platform Compatibility (MC), which ensures the
technology can be used across different devices and systems, enhancing flexibility and
accessibility. Data Privacy and Consent (PC) is also essential within this perspective to comply
with health regulations while safeguarding sensitive patient data. Usability and Accessibility
(UA) falls under both user-centered and technological perspectives, as it addresses technical
design for seamless use by the target audience. Additionally, UA ensures that all users,
regardless of their physical or cognitive abilities, can navigate the system effectively, while
Safety Features (SF) and PC prioritize the security and well-being of pediatric users, with
appropriate safeguards and data protection measures in place. Continuous Improvement (CM)



ensures that feedback from both users and healthcare providers is used to regularly update and
enhance the technology, addressing any issues that may arise.

Lastly, the stakeholder perspective involves measures relevant to broader support, safety, and
integration into healthcare systems. Components like Safety Features (SF), Data Privacy and
Consent (PC), Multi-Platform Compatibility (MC), Customization and Personalization (CP),
Professional Training (PT), Clinical Integration (CI), Usability and Accessibility (UA), and
Continuous Improvement (CM) are crucial. These ensure that immersive technologies align
with healthcare regulations, maintain data privacy, and provide training and ongoing support
for healthcare providers. This perspective also emphasizes the importance of adaptability,
cross-platform functionality, and sustained improvement to meet the evolving needs of
stakeholders, including patients, providers, and caregivers. Together, these perspectives ensure
a holistic approach to quality assessment, standardization, and optimization in the deployment
of immersive technology in pediatric psychological health.

Conclusion

The findings of this systematic review highlight the critical role of integrating robust quality
measures into the design and evaluation of immersive technology interventions in pediatric
psychology, especially when intersecting with innovative educational technologies. By
assessing dimensions such as usability, accessibility, effectiveness, safety, and user
satisfaction, researchers and practitioners can better ensure that these interventions not only
address the therapeutic needs of pediatric patients but also support educational engagement and
cognitive development. Future research should focus on the development and validation of
standardized measures to assess the efficiency of immersive technology in both therapeutic and
educational contexts, promoting positive psychological outcomes, enhancing learning
experiences, and ultimately improving the overall well-being and academic success of pediatric
patients.
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