


Appendix A．Coding outcomes for user data practices in AI-enabled cultural and heritage tourism systems
	User data type
	Description
	Typical AI-enabled applications
	Representative studies*
	Design implications for accessibility

	Behavioural data
	Interaction histories, navigation paths, dwell time, content selection, dialogue logs
	Visitor profiling, adaptive recommendations, conversational agents, personalised guides
	Schrader, Pinedo [23]; Rashidin and Javed [36]; Alharbi, Pandit [24]
	Enables low-friction personalisation, but may misinterpret constrained behaviour of disabled users as disengagement

	Contextual data
	Spatial location, temporal conditions, environmental context
	Location-aware guides, route recommendation, adaptive exhibition systems
	Lei, Bruno [37];
Zhao, Guo [28]; Zhao, Guo [28]; Zhang and Cheng [38]

	Supports wayfinding and cognitive load reduction, but may disadvantage users with non-normative movement patterns

	User profile data
	Language preference, content interests, interface settings, accessibility preferences
	Personalised mediation stations, adaptive XR experiences
	Ballı, Peker [29]; Schauer, Simbeck [30]; Materazzini, Melis [34]; Mauro, Ferrero [39]
	Allows explicit accessibility configuration, yet often treats disability as optional rather than foundational

	Emotional / affective data (indirect)
	Proxies for emotional engagement (e.g., interaction intensity, feedback, engagement duration)
	Experience evaluation, narrative engagement assessment
	Guo, Chen [31]; Qi and Feng [32]; Lai, Tian [33]
	Recognises emotional experience but rarely enables real-time affect-sensitive adaptation

	Physiological or sensor data
	Biometric or sensory signals (e.g., motion, audio input)
	Exploratory XR or multimodal interaction systems
	Cagiltay, Oztank [26]; Arranz-Paraíso and Arranz-Paraíso [27]
	Potential to support sensory accessibility, but raises ethical, privacy, and consent concerns

	Implicit accessibility indicators
	Inferred access needs based on interaction patterns
	Adaptive content pacing, modality switching
	Najafgholinejad [40]; Materazzini, Melis [34]

	Enables situational adaptation but risks paternalism and misclassification without user control



Appendix B．Coding outcomes for AI mediation roles in cultural and heritage tourism
	AI role
	Description of role
	Typical functions in cultural and heritage tourism
	Representative studies*

	Adaptive mediator
	AI systems that dynamically shape how cultural content and experiences are organised, sequenced, and encountered, mediating between visitors, content, and environments
	Narrative sequencing; experience orchestration across physical–digital spaces; adaptive interpretation and interaction flow
	Pietroni [41]; Aliyev, Narmin [42]; Nisiotis, Nikolaou [43] (2024)

	Assistive collaborator
	AI systems that work alongside users to support navigation, interpretation, communication, and access to cultural knowledge, augmenting rather than automating human activity
	Guided exploration; multimodal interpretation; conversational assistance; inclusive access to heritage content
	Materazzini, Melis [34]; [29]; Ballı, Peker [29]; Chiurco, D’Augusta [35]; Mauro, Ferrero [39]; Alharbi, Pandit [24]

	Decision-support actor
	AI systems embedded within tourism service ecosystems that inform collective, strategic, or institutional decision-making across multiple human stakeholders
	Visitor flow management; experience planning; destination governance; service and infrastructure optimisation
	Dwivedi, Helal [46]; Sharma and Sharma [47]; Zhang and Cheng [38]





Appendix C. Coding outcomes for inclusive design strategies in AI-enabled cultural and heritage tourism
	Inclusive design strategy
	Design focus
	Contribution to accessibility and inclusion
	Representative studies*

	Multimodal and flexible interaction design
	Designing AI-enabled systems that support multiple interaction and representation modalities (visual, auditory, spatial, narrative) and allow users to shift between them
	Enables engagement across diverse sensory, cognitive, and situational needs; reduces reliance on single dominant modalities
	Caradonna [54]; Shawash, Thibault [55]; Cagiltay, Oztank [26]; Arranz-Paraíso and Arranz-Paraíso [27]

	Participatory and co-creative design
	Involving visitors, communities, and marginalised groups in shaping AI-enabled heritage interpretation and system behaviour
	Redistributes interpretive authority; embeds lived experience and cultural validity into system design
	La Rocca, Mazzarella [56]; 

	Experience-oriented mediation within service ecosystems
	Designing AI systems as part of holistic visitor journeys across physical, digital, and organisational touchpoints
	Positions accessibility as an experiential quality unfolding over time rather than a discrete feature
	Borges-Tiago and Avelar [57]; Guo, Chen [31]; 
Digital tourism: exploring the ChatGPT-metaverse synergy Chen and Chen [44]
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