Table 1. PICo strategy
	P – Population
	I – Interest
	Co – Context:

	· General population

	Digital tools, interactive technologies, digital resources for: health promotion, emotional wellbeing, mental health
	Museums, interactive centres, science centres, informal learning environments



Table 2. Search strategy for each database
	Database    
	Search strategy

	SCOPUS
	(museum* OR "science center*" OR "interactive exhibit*" OR "informal learning environment*" OR "public engagement") AND (digital tool* OR interactive technology* OR multimedia OR "virtual reality" OR "augmented reality" OR immersive) AND (mental health OR wellbeing OR "health promotion" OR emotional experience OR empathy OR prevention)

	ERIC
	(museum* OR "science center*" OR "interactive exhibit*" OR "informal learning environment*" OR "public engagement") AND (digital tool* OR interactive technology* OR multimedia OR "virtual reality" OR "augmented reality" OR immersive) AND (mental health OR wellbeing OR "health promotion" OR emotional experience OR empathy OR prevention)

	Web Of Science
	museum* OR "science center*" OR "interactive exhibit*" OR "informal learning environment*" OR "public engagement" AND digital tool* OR interactive technology* OR multimedia OR "virtual reality" OR "augmented reality" OR immersive AND "health promotion" OR mental health OR wellbeing OR "psychological wellbeing" OR empathy OR prevention

	EBSCO
	(museum* OR "science center*" OR "interactive exhibit*" OR "informal learning environment*" OR "public engagement") AND (digital tool* OR interactive technology* OR multimedia OR "virtual reality" OR "augmented reality" OR immersive) AND (mental health OR wellbeing OR "health promotion" OR emotional experience OR empathy OR prevention)





Table 3. Scoping review results 
	Reference/
Country
	Study design 
	Digital tool or immersive experience 
	Psychological mechanisms
	Findings

	[17]Alves et al. [2024]
Brazil
	Pre-post mixed-methods study, without a control group
Focus group
	Activities in museums/art exhibitions using VR as an integral part of the artistic intervention.
	Psychological well-being, satisfaction, recall of memories
	High levels of interest and satisfaction with the intervention
Increased commitment to the project
Positive qualitative feedback
Recalling meaningful memories

	[18]Blanco et al., [2025]
Spain
	Experimental pre, post
	Museum. Starlab’s Affective Slider, two controls: arousal/activation, pleasure/well-being; 20-channel wireless EEG. 3840-pixel display, AI-generated art
	Well-being, on a scale of pleasure and displeasure. EEG arousal level
	Changes in EEG activity, increased activation and levels of well-being expressed as pleasure. Over 83% reported having had an aesthetic experience [a state of intense focus and heightened alertness; concentration and fascination, accompanied by a loss of self-awareness, awareness of one’s surroundings and a sense of time]

	[19]Cotter et al. [2023]
USA
	Experimental pre- post
	Online platform for virtual art tours

‘Slow looking’ strategy (guided slow viewing)
	Subjective well-being

Positive and negative emotions

	Slow looking showed an increase in well-being and positive affect, as well as improved emotional indicators, compared with the control condition;
In-depth guided observation:
Improves immediate emotional state, facilitates mild emotional regulation, and promotes meaningful experiences

	[20]Dalay and Aytaç [2024]
Turkey
	Experimental intra-subject
	Interactive storytelling and immersive museum experience using VR headsets and AV headsets
	Engagement, impact on the narrative, presence and emotional immersion
	VR elicited a stronger emotional response and greater emotional engagement than AV
The intensity of emotional experience, a greater sense of presence and immersion
A preference for VR resulted in greater emotional arousal

	[21]Duan, Walker & Orthia [2021]
Australia
	Explanatory with a blended sequential approach
	Interactive science exhibits featuring touchscreens, digital interfaces and state-of-the-art machines
	To spark interest: Enjoyment, curiosity, surprise, fear/excitement and feelings of inner conflict
To sustain interest: Challenge, frustration (moderate), a sense of achievement, enjoyment and a sense of agency
	Social interaction was the only key feature identified for both processes: sparking and sustaining interest; parallel use’ allows multiple users to interact independently yet collaboratively, thereby increasing sustained interest

	[22]Filipowska, Weinberg-Wolf & Vaghenas  [2024]
USA
	Experimental, pre-intermediate-post,
	A digital version of the collections of the Yale University Art Gallery and the Barnes Foundation,
featuring an annotation tool for collaborative drawing exercises on digital images.

	Perceived stress, mindfulness, a sense of belonging and community connection.
Self-compassion and vulnerability, shared within the group
	Significantly lower stress levels, improved concentration, and a statistically significant increase in a sense of connection or belonging after each individual session.
The reduction in stress had a lasting effect, one month after the four-week program had ended
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	Reference/
Country
	Study design 
	Digital tool or immersive experience 
	Psychological mechanisms
	Outcomes

	[23]Fominska et al. [2024]
Switzerland
	Exploratory / applied technology study

Non-experimental design
	Educational museum context
Sensors
Behavioral data capture
Automated analysis
Smart technologies (IoT, connected systems)
	Basic emotions (positive/negative), level of emotional engagement
Responses during the learning experience
Emotional experience linked to learning and museum interaction
	It is possible to identify emotions through the integration of smart technologies.
These systems enable the mapping of visitors’ emotional responses
The viability of automated emotional detection models has been demonstrated

	[24]Gatto et al., [2022]
Italy
	Experimental, pre-post
	Interactive museum. University, laboratory
Virtual reality, UCL Museum Wellbeing Measurement Toolkit
	Well-being (energetic, alert, enthusiastic, happy, inspired, agitated, irritable, nervous, frightened, unhappy, annoyed)
	It contributes to the understanding that virtual cultural experiences can have psychological benefits (improved mood, emotional well-being and social well-being). This is particularly true in situations where access or mobility is limited, or during periods of lockdown.

	[25]Godley, et al. [2024]
USA
	Post-experience qualitative exploratory study.
	Immersive light-based art installation
Immersive lighting technology, immersive sensory design
	Subjective well-being, restorative experience, relaxation, positive emotional states, perceived stress
	An immersive light experience is associated with an improvement in positive emotional states: a sense of calm, absorption and well-being.
Preliminary evidence suggests that this type of art can serve as a restorative environment

	[26]Hrynyschyn et al. [2024]
Germany
	Cross-sectional study, post-measurement
	An art exhibition featuring an immersive VR experience. 
A simulation exploring situations involving alcohol consumption and decision-making
	Attitudes towards alcohol consumption
Perception of risk
Behavioral intentions
Experiential processing
Potential emotional impact of the simulation
Reflection
Risk awareness
Perspective-taking
Experiential engagement
	VR experience was associated with a greater perception of the risks associated with substance use.
There was a link between immersion and cognitive variables related to prevention.
Immersive experience showed potential as a preventive tool within a cultural context.

	[27]Katz & Winegardner [2020]
USA
	Mixed
	Interactive Centre/Gallery (Dublin Arts Council). Featuring a tablet app [iPad] for creating digital collages based on the original artworks in the gallery
	Deep empathy, personal and emotional connection, a sense of empowerment, an understanding of resilience and human strength
	The tool revealed greater empathy and interest in social action, the development of personal meaning, the strengthening of creative identity, and a reduction in language barriers.

	[28]Ke & Roadkasamsri [2025]
Thailand
	Theoretical design/conceptual framework
	Workplaces transformed through immersive artistic and digital experiences.
Using VR and multimedia experiences
	Psychological well-being, emotional regulation, stress

Aesthetic experiences as emotional modulators
	Integration of art and immersive media can promote well-being and psychological health among workers.
Digital aesthetic experiences generate positive emotional states.
It is suggested that these environments can serve as preventive strategies against emotional burnout.
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	Reference/
Country
	Study design 
	Digital tool or immersive experience 
	Psychological mechanisms
	Findings

	[29]Lucifora et al., [2023]
Italy
	Experimental study with a control group and an experimental group
	3D digital museum: Avatars, mechanisms of virtual embodiment. VR with the ability to move and position the body as an active part of the virtual world. Zoom H2n audio recorder and a device (Biosignal Plux Kit) that measures electrodermal activity
	Cognitive and affective empathy
	VR fostered a stronger sense of embodiment; users felt that they ‘were there’ within the virtual environment, which facilitated adoption of different perspectives; they showed a greater willingness to consider and reflect on interpretations other than their own
Greater emotional arousal in experimental condition, which is associated with emotional empathy induced by virtual interaction
Interaction with avatars led to more complex and varied interpretations compared to participants who only provided verbal responses without adopting other perspectives

	[30]Mo [2025]
Hong Kong
	Mixed.
A pre- and post-test group
	Museum of life stories in the metaverse; memory therapy using the spatial.io platform for
virtual museums and mobile apps
	Psychological well-being  
Memory functions Gerotranscendence
	An enhancement of memory recall and an improvement in gerotranscendence; by combining virtual reality, metaverse and the content of metaverse museum, this is a valuable tool that facilitates the evocation of memories and helps older people recall significant episodes from their lives.

	[31]Mujtaba et al. [2018]
United Kingdom
	Review article
	NHMs,
multi-touch screens and tables (e.g. DeepTree), scientific data visualization and interactive evolutionary reasoning games
	Enthusiasm, interest and a desire to learn;
Development of identity and self-confidence;
Experiences of wonder and intrinsic enjoyment
	Museums achieve a more lasting educational impact through touchscreens than through videos
Social interaction enhances learning and increases the time visitors spend at exhibitions

	[32]Nelson-Schultz [2023]
United Kingdom
	Critical/theoretical analysis

	Museum/exhibition space featuring a digital VR ‘virtual witness’ component, designed to foster empathy through the experience
	Empathy
Limits of digital empathy
Emotional experience
	Digitally induced empathy has structural and ethical limits.
It points out that emotional identification does not necessarily equate to deep understanding or transformation.

	[33]Peña, Koebner & Weisman [2024]
USA
	2x2 randomized controlled trial
	Online 3D digital art museum
	Social disengagement
	Social disengagement decreased significantly from pre-test to post-test across three conditions: visiting the museum, secure attachment, and a combination of the museum and secure attachment; positive feelings about the social world generated by digital art mediated the reductions in pain

	[34]Pinter, Brown & Ho [2025]
USA
	Exploratory/pilot study with an applied approach
	Physical interactive installations, an accessible online digital platform, 
visual manipulation using ‘digital clay’, tactile/visual interaction, 
guided creative expression
	Emotional expression, emotional regulation, subjective well-being, internal processing through artistic creation
	Users report positive experiences
It facilitates emotional expression
The platform is perceived as accessible and therapeutically promising
Potential to support creative therapeutic processes
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Country
	Study design 
	Digital tool or immersive experience 
	Psychological mechanisms
	Findings

	[35]Poce, De Medio & Re [2024]
Italy
	Pre-post quasi-experimental study
	A university setting with learning based on cultural artefacts
Integration of educational platforms and digital mediation tools
	Psychological well-being, engagement, motivation, satisfaction with the experience
Positive emotional impact associated with meaningful learning
	Improved educational outcomes, higher well-being indicators, greater active involvement
The use of technology enhanced the experience with the object

	[36]Trupp et al., [2023]
Austria, Germany, Netherlands
	Experimental, pre-post
	Interactive museum. University, laboratory: Interactive exhibition of Monet’s works from the Google Arts and Culture online art exhibition: Various devices
	Self-reported anxiety and mood
	Visiting the museum helped to reduce negative mood and anxiety; those who reported a greater ability to respond to aesthetic stimuli experienced improvements in their well-being,

	[37]Vasta et al., [2025]
Italy
	2x2 mixed-factorial design [Group x Time]. Impact immediately after the visit and six days later
	Art museum (Temporary exhibition "Depero New Depero" at the MART)
Smart heart rate monitor wristband (Amazfit Band 5) and software for memory recognition tasks (E-Prime)
	Pleasant aesthetic emotions: beauty, fascination, charm, vitality and relaxation.
A sense of ‘monitoring pressure’ or intrusion caused by the device.
Increased self-directed attention to one’s own internal states
	Wristband significantly increased pleasant emotions reported, particularly "beauty" and "relaxation".
The experimental group showed a better memory of artworks than the control group, which persisted even six days later.
Feedback [even when false] regarding relaxation in a specific room improved memory of the artworks in that room, regardless of whether the feedback was personal or general

	[38]Wu,Tuo, Bai & Lin [2025]
China
	Qualitative/
exploratory

	Digitally transformed museums, immersive digital resources, interactive interfaces, digital mediation technologies in exhibitions
	Subjective well-being, a sense of healing, relaxation, emotional connection;
personal reflection, purpose and meaning, an escape from everyday stress
	Digital experiences can foster a sense of well-being when they are effectively integrated into the museum’s narrative.
Technology enhances engagement and immersion provided it does not cause cognitive overload.
Well-being stems more from a reflective and emotional experience than from the use of technology itself.
Digital mediation can amplify processes of connection, contemplation and meaning.

	[39]Xia, Deng, Tao et al. [2024]
China
	Quantitative, cross-cutting
	An immersive/visual experience based on digital technology in immersive digital art installations

	S-O-R Model:
Stimulus (S): Characteristics of the digital environment; Organism (O): Internal emotional responses; Response (R): Psychological well-being
Dimensions such as the following are assessed: Pleasure, positive arousal
Immersive experience, perceived psychological well-being
	Digital stimuli have a significant influence on emotional responses.
Emotional responses mediate the relationship between digital experience and well-being.
Immersion and emotional engagement predict greater psychological well-being.
The S-O-R model showed good statistical fit.
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Country
	Study design 
	Digital tool or immersive experience 
	Psychological mechanisms
	Findings

	[40]Yi, Wu, Liu & Xu [2024]
China
	Conceptual/theoretical article with an applied focus
	Cultural museums with immersive audio installations: spatial sound systems, immersive audio installations, interactive technologies for listening to music
Digital sensory environments
	Immersive empathy
Emotional resonance
Emotional connection
A profound aesthetic experience
Identification with others
Facilitating emotional understanding
Stimulating reflection
Promoting social awareness
	Immersive digital listening can foster empathy.
Auditory experiences can generate deep emotional engagement.
Sound design in museums has the potential to transform.

	[41]Zhang & Guan [2023]
China
	Theoretical design/conceptual framework
	Immersive art exhibitions in urban settings, offering a multisensory experience [sound, light, touch] using VR, AR and MR
	Stress, urban anxiety, attentional restoration, emotional regulation, flow, psychological well-being
	Immersive exhibitions can serve as restorative environments to promote emotional healing



	VR = Virtual reality; AV = Augmented reality; EEG = electroencephalogram; NHMs = Natural History Museums




