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A B S T R A C T

This study investigates the contribution of pre-visit virtual reality (VR) experiences and the use of smart devices 
(SDs) in enhancing accessible tourism for visitors with hearing loss at Yim Tin Tsai Island, a rural destination in 
Hong Kong. A total of 163 participants, including 78 individuals with varying degrees of hearing impairment and 
85 persons without reported disabilities, participated in a self-guided visit. They were randomly assigned to four 
groups based on whether a VR experience was provided before the visit and whether SDs were used during the 
visit. Post-visit focus group discussions explored challenges faced, solutions proposed, and perceptions of VR and 
SD applications. The findings suggest that while VR and SDs offer practical and emotional benefits, visitors with 
hearing loss do not perceive them as particularly effective in overcoming barriers or significantly enhancing their 
experiences on the island. Recommendations proposed to improve tourism experiences of visitors with hearing 
loss include the provision of a multi-sensory environment and information supplementing the visit in VR ex
periences, as well as adopting a non-intrusive and intuitive approach in presenting information on smart devices.

Introduction

Technology has been playing an increasing role in shaping the travel 
experiences of visitors [1–4]. At the same time, the tourism industry has 
been placing a stronger emphasis on accessible tourism, which allows 
tourist destinations to be accessible to everyone regardless of disability 
and physical conditions [5]. In promoting accessible tourism, which 
entails opportunities for all, there is a potential to utilize various smart 
technologies, including virtual reality (VR) and smart devices (SDs), 
such as smartphones and wearable technology, to aid people with dis
abilities in enjoying their travel to destinations [6–8].

This research follows the growing field of accessibility, which is 
increasingly recognized as a critical aspect of sustainable cities and 
communities [9] and is aligned with the Sustainable Development Goals 
(SDGs) proposed by the United Nations. In this context, accessibility 
refers to how the experiences of visitors with certain disabilities can be 
facilitated and improved through the use of VR- and SD-related attri
butes, ultimately ensuring inclusive travel experiences for all and 
contributing to social sustainability [9,10] and heritage preservation 

[11]. An estimated 1.3 billion people worldwide, or 16 % of the world 
population, experience at least one form of disability [12]. Therefore, 
understanding the experience of visitors with hearing impairment rep
resents an evidence-based contribution to addressing the requirements 
of visitors with sensory disabilities [13]. Such research is especially 
relevant to destinations where multi-sensory features and environments 
are prominent, such as the countryside, rural villages, and islands [14,
15].

The diverse nature of rural destinations, characterized by low pop
ulation density, landscapes dominated by agriculture and forestry, and 
traditional social structures and lifestyles [16], underscores the urgent 
need for tailored approaches to tourism development and accessibility. 
These destinations provide an abundance of nature-based stimuli as 
unique opportunities for facilitating well-being and health [14]. How
ever, to ensure that these restorative benefits are available and acces
sible to all individuals, it is crucial to prioritize accessibility, especially 
for those with sensory impairments or physical disabilities [17,18]. By 
integrating smart technologies, rural destinations can bridge accessi
bility gaps, allowing visitors with sensory challenges to fully engage 
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with their restorative potential [19]. Such efforts not only improve in
clusivity but also align with the principles of sustainable and responsible 
tourism, ensuring that the health and well-being benefits of 
nature-based tourism are equitably distributed across diverse user 
groups [20]. This approach supports the goal of creating barrier-free 
rural tourism that combines the restorative power of natural environ
ments with the enabling potential of smart technologies [21].

Bridging the areas of accessible tourism and the application of 
technology in the creation of tourism experiences, this study aims to 
investigate how the use of VR and SDs, two prominent technologies with 
wide ranges of applications, improves the experiences of visitors with 
reported hearing impairment (HI) at Yim Tin Tsai (YTT), an insular rural 
tourism destination in Hong Kong. While VR is defined in a variety of 
manners in the academic literature, this paper follows the definition 
used in Guttentag [22] – “the use of a computer-generated 3D envi
ronment … that one can navigate and possibly interact with, resulting in 
real-time simulation of one or more of the user’s five senses” (p. 638). 
Although past studies have looked into the constraints faced by visitors 
in the context of urban or heritage destinations or focusing on visitors 
with visual impairment or reduced mobility (e.g., [1,23,24]), the limited 
understanding of perceived constraints concerning visitors with HI in 
the countryside justifies the need for further exploration in this research 
field [14,25]. Focusing on multi-faceted barriers, this research explores 
how VR and smart devices enhance visitor experiences for individuals 
with hearing impairments in rural destinations. This study is a response 
to such a knowledge gap by addressing the following research questions: 

(1) What barriers or difficulties do visitors with HI encounter, and 
what solutions are employed to improve the accessibility of rural 
tourism destinations?

(2) How and to what extent can a pre-trip, non-immersive VR 
experience, and on-site SD usage enhance visitors’ experience at 
rural destinations?

Literature review

Barriers and constraints faced by visitors with disabilities and hearing 
impairment

The types of difficulties faced by people with disabilities during 
travel, including those for leisure purposes, have been well covered in 
academic literature. Smith [26] categorized barriers faced by leisure 
travelers with disabilities into three main types – Intrinsic (related to 
visitors’ characteristics), Environmental (related to external social and 
physical conditions), and Interactive (barriers that are neither intrinsic 
nor environmental). McKercher and Darcy [27] expanded the under
standing of travel barriers by proposing a four-tiered hierarchy model. In 
the model, ignorance has been identified as a significant issue faced by 
all visitors with disabilities due to misconceptions about their level of 
ability and lack of knowledge among the general public. Other con
straints include negative attitudes, the trustworthiness of accessibility 
information, and industry ignorance, such as the inflexible nature of 
package tours [27].

Research focus has shifted to the significant variations in travel 
barriers and constraints among visitors with different types of disabil
ities [25,27,28], of which reduced mobility is the most discussed, fol
lowed by visual, hearing, and cognitive challenges [29,30]. While the 
difficulties faced by the former two groups may be obvious, the chal
lenges the visitors with hearing loss encounter may need to be more 
apparent to the general population. Nonetheless, these visitors may 
require assistive technologies such as real-time captioning and text 
messaging [27]. Architectural solutions, which may help solve chal
lenges experienced by those with reduced mobility, are usually irrele
vant to visitors with HI [27]. In a study focusing on the accessibility of 
geoparks in Iberia, Henriques et al. [31] found that while facilities 
designed for those with physical constraints are relatively sufficient, 

little has been done to provide sensory and communication access fa
cilities, which are more essential in enhancing tourism experiences for 
visitors with HI [32].

Specifically, the challenges experienced by visitors with HI are multi- 
faceted, including aspects related to limited information about accessi
bility and information reliability [33,34]. There were also communica
tion barriers and insufficient awareness and training across practitioners 
in the tourism industry [33,34], negative staff behaviors and discrimi
natory attitudes by service providers, group tours, and other visitors [35,
29]. Moreover, some structural and context-specific barriers might vary 
across different travel experiences, such as inadequate and limited visual 
guidance at different destination environments [27]. However, the 
existing literature focusing on HI travel experiences is limited, usually 
with minimal focus and low representation in small samples.

Effects of VR technology on visitors’ experience

The Technology Acceptance Model (TAM) [36] is one of the most 
popular models employed to explain the extent of technology 
acknowledgment and has been used as a foundation for studies related 
to the use of VR and mobile devices in tourism [37,38]. In the model, 
one’s acceptance level of technology is determined by two factors – 
perceived usefulness (“the degree to which a person believes that using a 
particular system would enhance his or her job performance”) and 
perceived ease of use (“the degree to which a person believes that using 
a particular system would be free of effort”) ([36], p. 320). Davis [36] 
also suggested that perceived ease of use may influence perceived use
fulness rather than directly determining technology acceptance. Argu
ably, understanding the technology acceptance behavior of visitors with 
disabilities can, in turn, allow recognition of the effectiveness of such 
technologies in helping them travel. Past studies have examined the 
positive influences of VR and augmented reality (AR) on the consumer 
experience of 3D virtual tourism sites and cultural heritage tourism 
through the application of TAM [39,40]. Previous TAM-based studies 
mainly implemented a survey and quantitative approach to identify the 
relationships between factors of VR experience and positive outcomes of 
visitor attitudes, VR usage, and travel intention (e.g., [41–44]).

The stimuli-organism-response (SOR) framework is another theo
retical foundation used in tourism VR studies [45,46]. The theoretical 
base of the SOR framework postulates that environmental stimuli 
(whether physical or virtual) affect an individual’s internal cognitive 
and emotional states, which in turn drive their responses and behaviour 
[47]. The external environment, such as sensory, atmospheric, and 
ambience characteristics, can become stimulus factors affecting in
dividuals [48]. Many empirical and quantitative studies applying the 
SOR framework identified the transformative potential of social, cul
tural, physical, and environmental stimuli for shaping visitors’ attitudes, 
satisfaction, and behaviours through emotional and experiential factors 
of visitors [49–51].

Focusing on technology-related experiences, Yeh et al.’s [46] study 
applied SOR in the context of online tourism marketing and advertising, 
concluding that when compared with picture presentations, VR tech
nology exhibits significantly better effects on visitors’ responses, 
including attention, interest, desire, and action, with the relationship 
moderated by arousal level. Nieves-Pavón et al. [50] emphasized the 
transformative potential of smart technological solutions to improve 
visitor experiences in destination management and development. Yu 
et al. [52] similarly inferred that VR stimuli, as measured by informa
tiveness, esthetics, and novelty, have a positive influence on presence – 
“the perceptual illusion of being in the real destination via a mediated 
virtual destination” (p. 3) – and emotional arousal [53].

The distinction between immersive and non-immersive VR experi
ences is key when reviewing literature that discusses the effects of VR on 
tourism experience [54]. Immersive VR usually requires the use of a 
head-mounted display, which allows users to view the panoramic image 
as if inside the environment, and the viewing angle is changed by tilting 
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one’s head or moving one’s body to face another direction [54,55]. 
Non-immersive VR typically involves viewing the panoramic image on a 
standard screen with users being aware of their actual environment, and 
more traditional methods, such as a mouse, keyboard, fingers for 
touchscreens or rotating the display, are used to change the viewing 
angle [55]. There is evidence that immersive VR is more effective in 
memory retention, teaching, and learning [56,55,57]. Although few 
studies compare the effects of immersive and non-immersive VR in the 
tourism field, findings suggest immersive VR induce more emotional 
responses physiologically among users and is more effective in desti
nation promotion, with its users likelier to suggest the portrayed desti
nation to others [58]. However, resource and technical constraints, such 
as the lack of 3D devices, often discourage the use of immersive VR by 
individuals.

VR experience has been suggested for the promotion of destinations, 
complement real experiences, and as a substitute for in situ visits of 
destinations vulnerable to degradation and overtourism [45], all of 
which can be easily personalized to meet visitors’ diverse characteristics 
[59]. Wedel et al. [59] advocate that VR products for tourism marketing 
should be hedonic, experiential, and involve stimulation of multiple 
senses (primarily, vision, sound, and touch). However, it does not need 
to be too realistic as improving the accuracy in depicting the virtual 
environment might not have any apparent effect in enhancing users’ 
state of presence [60].

VR effectively enhances the experience and satisfaction of leisure 
visitors in general. The study by Atzeni et al. [23], placed on the 
UNESCO site of Su Nuraxi in Italy, suggested that non-immersive VR 
experiences can convey objective authenticity, eliciting existential 
authenticity. Both objective and existential authenticity strongly influ
enced visitor satisfaction, attachment to VR, and visit intention [23]. 
The study concluded by recommending that virtual atmospherics should 
be enhanced in VR experiences to promote and market heritage desti
nations, in addition to their preservation [11]. Jung et al. [61] suggested 
that VR users exhibited a positive attitude towards the technology in the 
tourism context through an immersive VR experience of Lake District 
National Park in the United Kingdom (UK). The authors found that 
sound has prominently influenced the experience and was an essential 
element in allowing users to fully immerse themselves. Kim et al. [43] 
also highlighted the importance of authenticity on consumers’ cognitive 
and affective responses to VR tourism experiences. Such responses are 
strong indirect predictors of attachment to VR and intention to visit the 
destination. The authors suggested that producers of VR tourism value 
authenticity when developing such content. Lee et al. [62] employed an 
immersive VR experience for a museum that is an industrial heritage site 
in the UK as their research subject and found absorption (education and 
entertainment experience) to be influential on immersion (escapism and 
esthetic experience), overall VR museum experience, and intention to 
visit the museum offline. A recent study found that a 360-degree VR 
experience prior to a visit to a destination demonstrated a significant 
positive effect of pleasure on visiting intention through inspiration and 
emotional states of pleasure and arousal [53,63].

While most VR tourism studies positively cast the application of VR, 
a handful of studies have raised some critical aspects of using the 
technology. The criticism includes high costs for VR users, gamification 
concerns, and a spatiotemporal disconnection between the virtual and 
real worlds by simplification of the latter in the former, which may 
consequently lead to the banalization of the educational, social, and 
cultural elements of heritage. Fan et al. [42] conducted a meta-analysis 
and found that simulation type and social interaction positively influ
enced on-site tourism experiences. However, prior visitation had a 
negative effect, and the type of experience did not significantly impact 
the outcome.

In the context of accessible tourism, VR has been suggested to be 
useful in expanding the potential tourist market by allowing people with 
disabilities to better experience destinations, possibly through a brain- 
stimulated environment [64]. Individuals can determine the 

accessibility of the real surroundings of the destination through explo
ration of the VR environment in a safe and controlled manner, boosting 
their motivation, intention, and confidence in visiting the destination 
itself, as well as emotional connection with the destination [65–67]. 
Nonetheless, empirical research examining the impacts of VR in pro
moting accessible tourism is sparse, with most relevant academic works 
remaining on the exploratory level [65]. Iftikhar et al. [37] proposed a 
conceptual model of VR tourism acceptance specifically for visitors with 
disabilities. While the empirical studies discussed earlier that focus on 
the effects of VR in improving outcomes of visitors’ experience could be 
applied to all visitors, little discussion has been found on the role VR can 
perform in complementing the tourism experience of visitors with sen
sory disabilities, particularly hearing impairment.

Effects of SD usage on visitors’ experience and accessibility

Research has identified diverse positive aspects of mobile usage and 
other SDs. Visitors can use their mobile devices to find directions, search 
for information, make reservations, and perform other essential travel- 
related tasks [68]. VR on SDs allows visitors to psychologically pre
pare for the visit [69]. On the other hand, the negative aspects of SD use 
(smart tourism) have rarely been discussed, with Gretzel et al. [70] 
stating that research in the area of smart tourism “has adopted a very 
optimistic and uncritical stance” (p. 184). Some caveats of increased use 
of SDs include privacy and security concerns, poor Internet connectivity, 
not experiencing destinations as they are, less interaction with people, 
and limited discovery [71].

Studies have found that SD use increases visitors’ satisfaction levels. 
Kokkinou et al. [1] examined visitors’ connected mobile device use at 
famous attractions in Amsterdam, Netherlands, concluding that such use 
has a positive association with travel experience and emotional re
sponses, echoing the findings of Wang et al. [68]. Moreover, the re
searchers suggested mobile devices can fill in waiting times at 
attractions by allowing visitors to entertain themselves and potentially 
look up information relevant to the attractions. The study findings also 
align with Gillet et al.’s [72] work, which concluded that the frequency 
of taking photos (using smartphones), life satisfaction, the importance of 
photography, and positive emotions are positively associated. Pradhan 
et al.’s [69] study in South Korea revealed that perceived benefits of SDs 
have a more significant impact on usage intention than perceived risks, 
but older people tend to avoid the risk of using them. The study rec
ommends that the hospitality industry develop applications that make 
services more accessible for visitors, integrating the concepts of AR, VR, 
and artificial intelligence. Meanwhile, Tan [73] suggested that smart
phones only play a supplementary role in the tourism experience (e.g., 
searching for information and navigation) rather than being an integral 
part of the experience itself in the context of a nature-based destination 
in Taiwan.

Similar to the literature on VR tourism, studies linking smartphones 
and other smart technologies to tourism for visitors with disabilities are 
uncommon, and most remain on a reflection-based level, although 
mobile technologies have shown potential in contributing to a positive 
future of accessible tourism development [8,28]. For example, mobile 
applications for visitors with hearing impairment can incorporate visual 
communication options such as speech-to-text, subtitling and sign lan
guage videos to improve their accessibility to important information [8]. 
Provision of information with mobile technologies can be effective in 
eliminating knowledge constraints, which has been found to be one of 
the most significant barriers encountered by visitors with visual 
impairment [74]. D’Amico et al. [75] developed a case study of 
Amsterdam, Netherlands, and examined the smart measures adopted by 
the city to cater to the needs of visitors with disabilities at significant 
destinations, such as providing information for visitors with sensory 
disabilities on museum websites. Huang and Lau [76] experimented to 
determine how gamification on SDs can improve the tourism experience 
of visitors with visual impairment. Nevertheless, it is arguable that more 

C.-S. CHAN et al.                                                                                                                                                                                                                               Sustainable Futures 10 (2025) 100811 

3 



empirical research addressing the effects of SD use overall on the 
experience of visitors with disabilities is necessary [20,21].

Methodology

YTT, a rural outlying island in Sai Kung District, was chosen as the 
research subject of this study. With an area of 0.31 square kilometers 
and only accessible by ferry, the unique characteristics of the island are 
related to Catholicism, salt production, and Hakka culture [77,78]. At 
the same time, the area is also abundant in natural resources, including 
mangroves and local floral and faunal species, with much of the island 
remaining undeveloped. Becoming uninhabited in the 1990s, endeavors 
have been made recently to revitalize YTT, with the Salt and Light 
Preservation Center, a non-profit organization founded in 2011. The 
Center was tasked to conserve and promote the culture and ecological 
preservation of YTT [78,79,80]. The renovated St. Joseph’s Chapel and 
revitalized salt pans won UNESCO cultural heritage conservation 
awards in 2005 and 2015, respectively, in commendation of the efforts 
made [78]. An arts festival showcasing large-scale artworks created by 
various artists around the island has been held annually since 2019 to 
attract more visitors [77].

A total of 163 adult participants have been recruited for this study, 
with roughly half of them (78) reporting having various degrees of HI 
and the other half (85) without indication of disabilities. In Hong Kong, 
534,200 people, or 7.1 % of the total population, reported one or more 
types of disability in 2020, of whom 47,900 (0.6 % of the total popu
lation) were experiencing some degree of hearing loss [81]. The defi
nition of the Hong Kong SAR Government for individuals with HI – 
“those who had perceived themselves as having ‘a lot of long-term dif
ficulty’ in hearing or ‘cannot hear at all’ with one ear or both ears even 
when using a hearing aid if necessary at the time of enumeration” ([81], 
p. 20) is adopted for the purpose of this study. Participants with hearing 
loss were recruited in cooperation with the Hong Kong Society for the 
Deaf, and the reports of hearing loss followed the professional services 
provided by the Society [82]. In contrast, participants with no reported 
disabilities were recruited through various channels, including univer
sity campus emails and participant referrals. Non-probabilistic sampling 
through a purposive sample is deemed appropriate due to the unavail
ability of a sampling frame through the usual random sampling 
approach.

The research ethics of the research design and methods were 
approved by an institutional committee. All participants were invited to 
visit the island of YTT for a self-guided tour and compensated with a 
small cash allowance in addition to the cost of returning ferry tickets to 
YTT. 16 visits were conducted over 11 months, from June 2022 to April 
2023. For each season, two visits consist entirely of participants with HI, 
and the other two are for general participants without reported dis
abilities. Participants from two of the visits – one each from the HI and 
general participant visits – were given a link to view a non-immersive VR 
tour of YTT around one week before the visit, which is an in-house 
production and accessible at https://ytt-vr.s3-ap-southeast-1.amaz 
onaws.com/index.htm. The VR platform has an interactive function 
that the participants could use to adjust their angle of viewing each 
scene on the platform, and it should be noted that the platform is not a 
video-based tool. Participants from each visit were then further split up 
into two equal groups randomly, of which one of them was allowed to 
freely use their SDs during the visit, while the other was instructed not to 
use them. This results in a sample size of around 80 for each experi
mental condition (around 20 for each unique combination of experi
mental condition) (Tables 1 and 2), which is considered representative 
and sufficient to generate reliable statistics for analytical purposes, 
while simultaneously being manageable for the researchers.

All study participants completed a self-administered questionnaire to 
collect basic information on their demographic characteristics. Partici
pants also completed a consent form to ensure that they understand and 
agree to the terms of the study. Semi-structured focus group discussions 

were conducted in Cantonese immediately after each visit, which were 
moderated by trained research staff and prompted with a few open- 
ended questions. Focus group discussions have been utilized in past 
research related to tourism for visitors with disabilities [83–85] and 
allow the collection of a relatively large amount of information in a short 
period [86]. The discussion questions are designed to gain an under
standing of the difficulties or barriers participants have encountered 
during the visit, the solutions exercised by participants to cope with 
them, as well as their opinions and usage habits on the pre-trip VR 
experience and SD use during the visit, in response to the research 
questions (Table 3). Separate discussions were held for participants with 
and without SD usage during the visit, with 4–7 participants in each 
discussion, ensuring ample opportunity and a comfortable environment 

Table 1 
Participants’ experimental conditions of each YTT visit.

Season Participant 
disability

Pre-trip VR 
administered?

1. Summer 
(June – July 2022)

None reported Yes
2. No
3. HI Yes
4. No
5. Fall 

(October 2022)
None reported Yes

6. No
7. HI Yes
8. No
9. Winter 

(January – February 
2023)

None reported Yes
10. No
11. HI Yes
12. No
13. Spring 

(March – April 2023)
None reported Yes

14. No
15. HI Yes
16. No

Table 2 
Number of participants in each experimental group.

General participants (No disabilities) Participants with HI
85 78
Pre-trip VR administered Pre-trip VR not administered
81 82
Use of SD allowed Use of SD not allowed
82 81
General participants (No disabilities) Participants with HI
Pre-trip VR administered and use of SD allowed
21 20
Pre-trip VR not administered and use of SD allowed
21 20
Pre-trip VR administered and use of SD not allowed
21 19
Pre-trip VR not administered and use of SD not allowed
22 19

Table 3 
Focus group discussion questions.

Common to all focus groups

• What types of challenges did you face during the visit? When and where?
• How did you attempt to minimize or overcome the difficulties?
Only for focus groups with pre-trip VR 

administered
Only for focus groups with pre-trip VR 
not administered

• Do you think the pre-trip VR platform 
is useful for your visit today? Is any
thing good or bad?

• If you could use an online VR platform 
of YTT before the visit, would you? 
Why or why not?

Only for focus groups with SD use 
allowed

Only for focus groups with SD use not 
allowed

• How did you use your SDs (e.g., 
smartphone, tablet, smart watch, etc.) 
during the visit?

• How did the use of your SDs affect 
your visit? Is anything good or bad?

• Would you prefer using a SD (e.g., 
smartphone, tablet, smart watch, etc.) 
during your visit? Why or why not?
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for them to raise their opinions and experiences [87]. A sign language 
translator was present to relay verbally any responses made by deaf 
participants using sign language and sign any verbal statements made by 
the moderator and other participants where necessary.

The discussions were audio-recorded, transcribed, translated to En
glish, and coded using NVivo Release 1.0 through content analysis. 
Content analysis allows systematic examination of discussion content to 
identify patterns, themes, and meanings, with content categories being 
developed through a standardized set of rules such that data between 
different focus groups can be compared more methodically [88,89]. The 
codes are generally categorized into groups according to participants’ 
responses to each discussion question, as outlined in Table 3, with the 
proportion of coding references within each group computed to provide 
an overall picture of all ideas and opinions expressed by the participants. 
Such figures conditioned by participants’ experimental condition have 
also been worked out and analyzed using Z-score for two population 
proportions, which allows straightforward quantitative estimates of the 
significance of coding differences between the three pairs of groups – 
participants with HI vs. general participants, VR vs. non-VR users, and 
SD vs. non-SD users, so that an objective comparison between focus 
group discussions with contrasting experimental conditions can be 
made. Simultaneously, verbatim quotations have also been identified 
and presented as objective evidence to illustrate the most representative 
findings from the content analysis [90].

Participants’ demographic profile

The focus group participants’ demographic profile is presented in 
Table 4, in which the statistics suggest an excellent distribution and 
variance. 66.7 % of HI participants reported severe hearing loss (>70 dB 
HL for both ears), while 10.3 % were unsure of their degree of hearing 
loss.

The demographic profiles of participants with different experimental 
conditions have also been compared using Z-score. It can be observed 
that the group of participants with HI for the study is significantly older, 
has a lower education level, and contains substantially more retired and 
fewer employed individuals compared to the group of general partici
pants. General participants and participants with hearing loss are 
considerably more likely to have never visited YTT and visited YTT once 
before, respectively. The demographic profiles of participants condi
tioned by VR and SD use are generally statistically consistent.

Results

Difficulties and barriers encountered during visit and solutions to overcome

The proportions of coding references within each coding group and 
the Z-scores comparing the coding patterns between opposing 

experimental groups are tabulated in Tables 5 and 6, respectively. The Z- 
scores for the “HI specific” and “Other” nodes are not reported, as “HI 
specific” includes challenges/solutions unique to participants with HI, 
and “Others” includes phrases that only sparsely appear in the data, thus 
making it impractical to compute Z-scores.

In response to research question 1, it can be observed from Table 5
that the most commonly mentioned challenges are related to wayfinding 
and infrastructure on YTT, i.e., environmental barriers according to 
Smith’s [26] classification, accounting for around three-quarters of all 
references. Participants tended to mention occurrences of getting lost 
when navigating around YTT due to the lack of or unclear directional 
signage or trails and the confusing topography of YTT, with an uneven 
terrain and trails branching off in different directions at junctions. The 
most prominent infrastructure-related difficulties mentioned include the 
closure of attractions, notably the St. Joseph’s Chapel and salt pans 
during the participants’ visits, and the low walkability of trails and 

Table 4 
Summary of participant demographics.

Gender ​ Employment Status ​
Male 34.4 % Employed 60.1 %
Female 65.6 % Unemployed 3.7 %

Age Group ​ Student 1.2 %
20–29 17.8 % Retired 26.4 %
30–39 18.4 % Homemaker 7.4 %
40–49 11.7 % Others / Not stated 1.2 %
50–59 20.2 % No. of prior visits to YTT ​
60 or above 31.9 % None 58.3 %

Education Level ​ 1 23.3 %
Primary School or below 8.6 % 2–3 12.3 %
Middle School 16.0 % 4 or above 6.1 %
High School 24.5 % ​ ​
Diploma/Cert/Associate’s 12.3 % ​ ​
Bachelor’s 31.3 % ​ ​
Master’s or above 7.4 % ​ ​

Table 5 
Difficulties and barriers and solution coding group.

Coding Group Nodes Prominent phrases or 
node description

Proportion of 
coding references 
within the coding 
group

Challenges or 
barriers 
encountered

Infrastructure 
related

Attractions closed or 
under renovation, low 
walkability of trails or 
staircases, lack of 
catering capacity or 
options, too many 
visitors

45.5 %

Wayfinding Lack of or unclear 
directional signage or 
trails, confusing 
topography in YTT

29.8 %

Weather Hot weather, rainy 
weather

12.0 %

Mask wearing Difficult to read the lips 
and breathe in outdoor 
environments

4.0 %

HI specific Cannot see sign 
language, difficulties in 
hearing, no subtitles 
and sign language 
translation

3.7 %

Insects or 
mosquitoes

Afraid of insects 2.3 %

Others Cannot use mobile 
phone functions, dog 
barking, identity issue 
on guided commentary 
in salt pans, lack of 
information on opening 
hours of attractions

2.7 %

Solutions to 
overcome 
difficulties

Intra-YTT 
movement 
related

Ask or follow other 
people, 
guesswork, more or 
clear directional 
signage, use (paper) 
map for wayfinding, 
add handrails or fences 
along steep trails or 
staircases

75.3 %

Physical 
perception 
related

Remove mask, drink 
water or other liquids

12.4 %

HI specific Go to less windy places, 
rely on companions to 
talk with participants, 
use sign language

2.4 %

Others Make another visit to 
YTT, provide more 
information on 
attraction opening 
hours, use the Internet

10.0 %
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staircases connecting different parts of the island due to them being too 
steep, slippery, poorly maintained or uneven.

Some of the challenges encountered are specific to participants with 
HI. These include the inability to see sign language translation of the 
guided commentary in the salt pans due to the narrow walkways, dif
ficulties in hearing other people and atmospheric noises, and lack of 
subtitles and sign language translation for clips in the heritage exhibi
tion center. While the participants’ disabilities may affect their sensory 
experiences on YTT in some way, and the artificial attractions may not 
have fully considered the accessibility needs of visitors with HI, it should 
be noted that these challenges specific to HI constitute only a minor 
portion (3.7 %; 7.0 % excluding general participants) of all difficulties 
mentioned during focus group discussions, suggesting that they are 
considered insignificant by participants with hearing loss in affecting 
their experience.

There are no significant differences in difficulties encountered be
tween individuals reporting HI and general participants, other than 
those specific to HI, as well as solutions to overcome them. The differ
ence relies on the suggestion of adding handrails or fences along steep 
trails or staircases, which was mentioned significantly more often by the 
latter participants. Nonetheless, this finding may result from the fact 
that the participants with HI comprise more older adults who are usually 
less mobile. This suggests that the negative impacts of hearing disabil
ities on visitors’ experiences in rural destinations where the environ
ment is primarily natural are limited. The results also indicate that non- 
SD users solve intra-YTT movement-related challenges through direct 
interaction with the environment, such as guesswork and asking or 
following other people. Conversely, SD users use maps for wayfinding, 
including the web map on their SDs. Non-SD users may be more aware of 
their physical surroundings with their senses during their navigation 
process around the island.

VR usage

Tables 7 and 8 tabulate the proportions of coding references and Z- 
scores, which are adequate for answering research question 2. The 

limitations of VR experiences, in particular, the inability of VR to offer 
sensory experiences other than vision, the lack of directional sense when 
navigating around the virtual environment, and the fact that the actual 
visit would be more realistic, are the most commonly mentioned nega
tives of VR usage. Together with a more user-friendly interface, the use 
of other sensory stimuli (e.g., sound effects for users who have less 
hearing difficulty) for a more realistic and holistic experience seems to 
be valued. These deficiencies are mentioned far more often by VR users 
than non-VR users. 

“… when coming here, the purpose is to breathe the air in nature. If I am 
to watch [sic] VR, it completely takes away that feeling of being in nature, 
the air, the atmosphere, and the place.” (Participant with HI, non-VR, 

Table 6 
Z-score calculations for coding pattern comparison (difficulties and barriers and 
solutions).

Coding Group Nodes/Prominent 
phrases or node 
description

Z-score 
(Disability)1

Z- 
score 
(VR)2

Z- 
score 
(SD)3

Challenges or 
barriers 
encountered

Infrastructure related 0.20 1.94 0.14
Wayfinding − 0.25 − 1.07 0.21
Weather 1.43 − 1.25 0.62
Mask wearing 0.20 0.29 ¡2.02
Insects or mosquitoes 1.30 − 0.61 − 0.12

Solutions to 
overcome 
difficulties

Intra-YTT movement 
related

− 1.94 − 1.33 1.87

Ask or follow other 
people

− 0.19 − 0.70 ¡1.98

Guesswork 0.79 − 0.19 ¡2.47
More or clear directional 
signage

− 1.69 − 0.70 0.95

Use the (physical) map 
for wayfinding

− 0.67 0.88 2.01

Add handrails or fences 
along steep trails or 
staircases

¡2.43 − 0.84 1.45

Others 0.72 − 0.25 2.20
Physical perception 
related

− 0.12 − 0.07 ¡2.86

* Z-scores in bold indicate they are statistically significant (two-tailed test, 5 % 
level)
Positive Z-score: Group 1 > Group 2; Negative Z-score: Group 1 < Group 2.

1 Group 1: General participants; Group 2: HI participants.
2 Group 1: VR users; Group 2: Non-VR users.
3 Group 1: SD users; Group 2: Non-SD users.

Table 7 
VR usage coding group.

Coding 
Group

Nodes Prominent phrases or 
node description

Proportion of 
coding 
references within 
the coding group

VR 
usage

Cons of using VR / 
Pros or reasons for 
not using VR

– 64.3 %

Limitations of VR 
experience

Not offering a whole 
sensory experience, no 
sound in the VR 
experience, only offers a 
visual experience, lacks 
directional sense, is more 
realistic in an actual visit, 
the interface is not user- 
friendly, lacks experience 
with temperature and 
sense of actual distance, 
the scenery is not 
appealing

27.0 %

Novelty Curiosity and 
adventurous feeling, 
freshness, 
mysteriousness, no 
surprises

9.9 %

Prefer in-person visit – 5.3 %
Prefer using a map – 4.2 %
Internet connectivity 
issues

– 3.4 %

Repetition with the 
actual visit

– 3.0 %

May inhibit desire or 
expectation for an 
actual visit

– 2.7 %

Others Inability to use VR, no 
need for preliminary 
understanding of YTT, 
not helpful as already 
familiar with YTT

8.7 %

Pros of using VR / 
Reasons for using 
VR

– 35.7 %

Allows preliminary 
understanding and 
planning of YTT visit

– 14.1 %

Helpful in 
wayfinding

– 3.8 %

Has supplementary 
information

– 3.8 %

Can view the past – 3.0 %
Increase in interest or 
expectations

– 2.3 %

Others It can be used for teaching 
purposes, can view places 
inaccessible or missed in 
actual visit, and is 
suitable for people who 
cannot visit YTT in person

8.7 %
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and non-SD user stating the lack of a complete sensory experience 
offered in typical VR experiences)

One important aspect to be noted on how specific technology fea
tures could mitigate barriers for visitors could be, at least to some extent, 
by using an immersive VR system instead of a non-immersive one. The 
feeling of novelty when visiting YTT is another significant reason for not 
using VR, as the participants opined that if they had viewed the envi
ronment of YTT before the visit, the adventurous feeling, freshness, 
mysteriousness, and surprises would have been lost. As one participant 
(General participant, non-VR, and non-SD user) shared: 

“If there were a VR experience, I would choose not to watch it, meaning I 
want to keep the mystery. This is because if I had watched (VR), I would 
know whether to turn left or right on the next trail and lose the joy of 
exploration.”

Meanwhile, the most common reason for using VR is its usefulness in 
preliminary understanding and planning of the visit.

There are a few other notable differences in the typical responses 
between participant groups with opposite experimental conditions. 
Participants with hearing loss and non-SD users prefer using a map 
(whether paper or web map) to VR for navigation compared with the 
opposing group. They tend to view VR experiences as not very useful in 
finding their way around the natural environment of YTT. Moreover, 
participants with HI and VR users tend to agree that VR is more valuable 
when it provides supplementary information that the physical visit 
cannot provide, such as short visual or audio explanations introducing 
the background of attractions and wildlife in YTT. Such information is 
absent from the VR platform used for the experiment in this study, which 
essentially only provides a 360-degree panoramic view of the visual 
environment at various locations around YTT. However, it can be found 
in some other (non-immersive) VR experiences. This is the case of the 
one used in Atzeni et al.’s [23] study for the “Su Nuraxi” site and Assi
ouras et al.’s [63] research for destinations in the United Kingdom.

SD usage

The proportions of coding references and Z-scores are presented in 

Tables 9 and 10, respectively. The data in these two tables are also 
applicable to research question 2. Smartphone is the SD most often 
referred to in the discussions. It can be observed that compared with the 
SD users, non-SD users have significantly more mentions of the negative 
aspects of SD usage in their sightseeing experience, including references 
to focusing on experiencing the actual environment, which is also the 
most commonly mentioned reason for not using SDs during the visit. 
This finding suggests that such participants have gotten used to their 
imposed experimental condition of not being able to use their SDs and 
even appreciated such inability. An analysis of the emotional responses 
and feelings expressed by participants has also been conducted, and it 
was found that non-SD users have significantly more positive mentions 
of the surrounding environment, including “comfortable,” “relaxing,” 
“beautiful place,” and “nice scenery.” Participants shared that not using 
smartphones during the visit to YTT could enhance their sensory expe
rience and let them be more sensitive to the surroundings: 

“I am not used to using smartphones. At the same time, when you do not 
have your phone, you will be very focused on the environment and 
especially hear what sounds are nearby, such as birds, crickets, waves, or 
the wind. So not using a phone can make the sensory experience more 
immersive.” (General participant, non-VR and non-SD user)

“Since we couldn’t use our phones this time, I was able to focus on looking 
at every place and its related introduction, which is a good thing.” 
(Participant with HI, VR and non-SD user)

On the other spectrum of the coding group, taking photos or videos is 
distinctly the most commonly mentioned reason for using SDs, with no 
significant differences across all three pairings. This function of SD usage 
seems to be valued, together with searching for information and way
finding that could mitigate some reported barriers by visitors with HI. 
Participants have often remarked on the beautiful and unique scenery 
and the natural environment on and surrounding YTT when discussing 
their actions in taking photos or videos. There is an association between 

Table 8 
Z-score calculations for coding pattern comparison (VR usage).

Coding 
Group

Nodes/Prominent phrases or 
node description

Z-score 
(Disability)1

Z- 
score 
(VR)2

Z- 
score 
(SD)3

VR usage Cons of using VR / Pros or 
reasons for not using VR

− 0.49 0.88 − 0.01

Deficiencies of VR experience − 1.46 3.32 0.44
It does not offer a whole sensory 
experience

0.53 − 0.57 − 0.79

Lack of directional sense 0.24 2.30 0.35
More realistic in an actual visit − 1.40 0.80 2.94
Others − 1.91 3.20 − 0.65
Novelty 1.66 − 1.22 − 0.33
Prefer in-person visit − 0.73 − 1.93 − 0.45
I prefer using the map ¡2.13 0.06 ¡2.23
Internet connectivity issues 0.75 2.16 0.87
Repetition with the actual visit 1.30 ¡2.37 2.69
May inhibit desire or 
expectation for an actual visit

1.92 − 0.58 0.08

Pros of using VR / Reasons 
for using VR

0.49 − 0.88 0.01

Allows preliminary 
understanding and planning of 
YTT visit

1.69 − 0.30 − 1.20

Helpful in wayfinding 1.62 − 0.23 − 0.09
Has supplementary 
information

¡3.15 2.35 0.56

Can view the past 0.54 − 0.93 0.50
Increase in interest or 
expectations

− 0.85 − 1.01 1.27

Table 9 
SD usage coding group.

Coding 
Group

Nodes Prominent phrases or 
node description

Proportion of 
coding references 
within the coding 
group

SD 
usage

Cons of using SD / 
Pros or reasons for 
not using SD

– 33.1 %

Focus on 
experiencing the 
environment

Use of own eyes 14.5 %

Know directions 
without using SD

– 4.5 %

Lack of time – 2.5 %
Distraction – 2.5 %
Others Induce conversations 

with other people, no 
need to search for 
information, poor mobile 
phone signal

9.1 %

Pros of using SD / 
Reasons for using 
SD

– 66.9 %

Take photos or 
videos

Take photos of scenery 
and the natural 
environment

40.5 %

Search for 
information

Search for wildlife species 
and background 
information on 
attractions, scan QR codes

9.1 %

Wayfinding Use of web map 7.4 %
Others Make emergency calls, if 

necessary, receive or 
respond to text messages, 
use social media

9.9 %
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positive visual stimulation from the natural environment at rural des
tinations and photography.

No significant differences are recognized in actual usage and reasons 
for using or not using SDs between visitors with hearing loss and general 
participants. While SDs and smartphone applications designed explicitly 
for participants with HI have not been provided in this study, the results 
suggest that the former do not perceive SDs as tools particularly helpful 
in solving accessibility problems they may encounter during the visit.

Discussion

Differences in challenges and barriers encountered by participants 
with HI when compared to general participants are minor, corroborating 
the findings of Chan et al. [13]. Compared with general participants, 
although participants with hearing loss significantly prefer the provision 
of supplementary information in VR experiences, they are generally 
indifferent to VR and SD use, suggesting the effects of smart technology 
in enhancing the visit experience of the latter participants are limited in 
the context of a visit to a rural destination. In addition, rural destinations 
are richer in multi-sensory nature-based elements [14,91,92]. There
fore, the effects of technology may be diluted in these environments.

Considering TAM model, the findings suggest that, in general, par
ticipants did not rate VR highly in terms of perceived ease of use, as the 
difficulty in navigating around the virtual environment, as well as the 
inability to use VR and other limitations in the VR experience, were 
frequently mentioned by participants. The current results contrast with 
previous findings that support the effective use of antecedents of the 
TAM model in predicting users’ intention to adopt virtual technologies 
and positively impact the tendency to visit the actual site [41]. This, 
together with the perception that VR could not offer non-visual sensory 
experiences, leads to a low level of perceived usefulness and the tech
nology not entirely accepted in the context of rural tourism experience. 
Referring back to the SOR framework, since authentic experience had 
significant impacts on cognitive and affective responses to VR tourism 
[43], the current study also found such comments from participants with 
hearing loss about the declined attractiveness and novelty of the site 
after viewing the VR platform (Table 7). The current research does not 
reflect some previous findings on how VR experience may lead to a 
higher level of visitation through the heightened feeling of being and a 
positive attitude [44]. While all participants perceived SDs to be helpful 
to some extent by enhancing their travel experiences, the similarities in 
responses concerning SD use indicate that participants with HI do not 
regard the usefulness of SD to be over and above that of general 
participants.

Implications for the design of the VR experience

As highlighted in the focus group discussions, the content of the VR 

experience, which can be designed for smartphone use such that visitors 
can refer to it on the actual site, can be enhanced to offer information (e. 
g., information on the background of cultural heritage attractions, flora 
and fauna species, and the natural environment) not provided in the 
actual visit. Stories of residents living in YTT and other such rural des
tinations can also be included and portrayed to increase users’ engage
ment with the VR experience and allow them to enjoy it and the actual 
visit with pleasure [9,62,93,94]. As such, regarding the four realms of 
experience economy proposed by Pine II and Gilmore [95] - entertain
ment, education, esthetic, and escapism - the absorptive experiences of 
VR in terms of its ability to educate and entertain potential visitors can 
be enhanced, which in turn positively influences immersion and the 
overall VR experience [62].

The lack of a complete sensory experience is another negative aspect 
of the VR experience often mentioned in discussions. VR tourism expe
riences should strive to include senses other than vision. VR developers 
can direct efforts in including sound in the experience, especially that of 
nature and preferably stereophonic [22,61]. Although including one 
extra sense still cannot fully replicate the sensory experience in an actual 
visit, it would help create an experience perceived as more immersive 
and authentic. While Wedel et al. [59] referred to the reproduction of 
haptics in VR systems, such as temperature and sense of force and 
weight, progress on the simulation of touch, as well as smell and taste in 
VR experiences, has not been significant in enhancing visitor experi
ences at destinations [22,96]. The high cost of including such features 
creates a hurdle in their applicability and popularization in VR experi
ences for tourism purposes, a current limitation that needs to be 
addressed.

When compared with non-immersive VR experiences, immersive 
experiences could improve users’ directional sense and emotional 
stimulation. Immersive VR users may find viewing a panoramic image of 
the destination simpler if they are unfamiliar with computing device 
controls. Since individuals would be unaware of their actual surround
ings, they may find it relatively effortless to immerse themselves in the 
virtual environment, thereby being emotionally stimulated more easily. 
Future studies shall help validate this case.

The role of SDs in transforming rural tourism experiences

To provide more accessible information to visitors, guided tours or 
commentaries of attractions, mainly artificial attractions such as salt 
pans and the heritage exhibition center, can be provided in textual, 
audio, or sign language format on an SD application, which can be a 
mobile VR platform, so that they can better follow their content [8]. This 
approach can ensure that visitors with various degrees of HI, as well as 
different types of disability, can access information relevant to desti
nations as quickly and seamlessly as possible and respond to the 
emerging themes of providing supplementary information on VR plat
forms and searching for information on SDs in the focus group 
discussions.

It is also noted that there is a stress on SD use for taking photos, 
regardless of the experimental group. This is mainly due to the positive 
visual stimulation from the natural environment of YTT. This can be 
seen as in line with past studies that found a linkage between photog
raphy as a tourist activity and positive emotional response or stimula
tion from tourists [1,72] and the motif of photography in travel is led by 
nature [94]. To further enhance the tourism experience at YTT and other 
similar rural destinations, relevant authorities can consider devising 
attractive photo spots to invite visitors and instil vivid visual memories 
into them, as mentioned by one of the focus group participants [1].

Many of the study participants, particularly non-SD users, stated that 
not using SDs has helped them to focus on experiencing the real-world 
environment. Smartphone applications should, therefore, facilitate vis
itors’ immersion into and not require constant distraction from the 
environment [94,97]. Smartphones, after all, are regarded by visitors to 
rural destinations mainly as a functional tool to supplement their travel, 

Table 10 
Z-score calculations for coding pattern comparison (SD usage).

Coding 
Group

Nodes/Prominent phrases or 
node description

Z-score 
(Disability)1

Z- 
score 
(VR)2

Z- 
score 
(SD)3

SD usage Cons of using SD / Pros or 
reasons for not using SD

0.28 − 1.29 ¡2.84

Focus on experiencing the 
environment

− 0.34 0.51 ¡2.17

Know directions without 
using SD

1.46 − 0.56 − 1.24

Lack of time − 1.72 ¡2.23 − 0.60
Distraction − 0.06 − 0.56 − 0.60
Pros of using SD / Reasons 
for using SD

− 0.28 1.29 2.84

Take photos or videos 1.25 1.65 0.38
Search for information 0.33 0.08 0.90
Wayfinding − 1.09 0.48 1.39
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for example, making logistical arrangements such as planning their 
travel itineraries [73]. To minimize hindrance to visitors’ in-person 
experience of the rural environment, any additional information on 
natural spots provided in smartphone applications should be provided 
only upon the users’ request since digital-free experiences can be more 
memorable [97]. Moreover, such information should be presented 
intuitively to allow faster acquisition, and the application itself should 
be easy to use and install, such that its perceived ease of use can be 
improved [94,98,99]. Cellular networks and wireless connectivity in 
rural attractions should also be strengthened where possible to enhance 
the SD usage experience and its ease of use, as the importance of Internet 
accessibility has been emphasized in both the literature and focus group 
discussions [2,69,99,100].

Conclusion

This study has discussed the possible effects of VR and SD use on the 
experience of visitors with hearing loss in the context of a rural desti
nation in Hong Kong. After analyzing the focus group discussions, 
several significant points have been concluded. Wayfinding and 
infrastructure-related challenges constitute the majority of obstacles 
encountered by both general and participants with HI, with only a small 
portion of perceived barriers raised by the latter being directly related to 
hearing. VR users and participants with HI agree that VR experiences are 
more useful when supplementary information is not provided during the 
actual visit. Limitations of the VR experience, particularly the lack of a 
comprehensive sensory experience and directional sense [32], the loss of 
feeling of novelty, and Internet connectivity issues, are the leading 
themes regarding the cons of VR and reasons for not using it. While 
taking photos or videos is often mentioned as a positive of using SDs 
across participants of all experimental conditions, non-SD users more 
often pointed out the ability to focus on experiencing the actual envi
ronment as an advantage of not using SDs during the visit. Given the 
limitations of the technological tools employed in this study, broader 
implications in developing accessible tourism have been discussed. 
These include employing immersive VR platforms that engage users’ 
multiple senses, provision of supplementary information in VR experi
ences and SD applications in accessible formats with intuitive pre
sentations to promote inclusive tourism and facilitate visitors’ 
immersion into the destination environment, as well as identifying 
photo spots for visitors to record their visual memories with their SDs.

VR and SD contributions to accessible rural destinations

The use of VR and SDs contributes to innovative spatial planning as 
they reduce structural obstacles for visitors with hearing impairment, 
apart from physical mobility or disability [101]. Extended from Tao 
et al. [102], the environmental features that could either enhance visitor 
experiences (e.g., sensory stimuli, storytelling, etc.) or reduce the 
structure and intrapersonal barriers (e.g., mobile apps for orientation 
and communications, etc.) must be developed through a process of 
visitor-oriented co-creation to capture the feedback and experiences of 
visitors with disabilities [7]. Although visitors with physical disabilities 
predominantly refer to structural constraints, interpersonal constraints 
are increasingly relevant within all “visible” and “invisible” groups of 
disabilities and other challenges.

The future tourism industry should prioritize sustainable infra
structure that ensures inclusive access, particularly for visitors with 
disabilities and vulnerable groups [103], especially since some are 
relatively “invisible” [28]. Emerging technologies transforming travel 
experiences, such as mobile technology and virtual, augmented, or 
mixed reality [104], can drive smart tourism by enabling interactive 
environments and diversified visitor needs [105,106]. These opportu
nities, as evident in the current study, can provide more 
disability-friendly and accessible rural environments that ultimately 
help to develop more sustainable rural destinations [16,107] and, in so 

doing, contribute to the advancement of research on accessible tourism.

Research limitations and areas for further research

There are some limitations in this study that should be taken note of. 
First, there is a considerable difference in the demographic profiles in 
the used sample between general and participants with HI. It may, 
therefore, be challenging to ascertain whether attributes related to the 
touristic experience that are chosen for scrutinization in this study are 
solely related to the participant’s reported disability or are influenced by 
other demographic characteristics as well, such as age and education 
level. As a purposive sample is used for the data collection process, it 
may also be possible that there are other underlying correlations among 
demographic variables, such as between a person’s likelihood of HI and 
age. Second, using focus group discussions as a data collection method 
also has its caveats, as there may be non-responses from participants to 
some of the questions, or they may merely agree to responses made by 
other participants, thus giving limited information on the varying views 
among individual members of the focus group [87]. Third, only data 
from one site in the rural area of Hong Kong have been collected in this 
study, restricting the generalization of the findings to other geographical 
contexts. Future research may, therefore, comparatively analyze the 
differences in the needs of visitors with HI in rural and urban destina
tions. Another direction for future studies is to compare the effects of 
immersive and non-immersive VR experiences in transforming tourism 
experiences and examine whether using the former would be more 
effective than the latter used in this study. Lastly, comparing the expe
riences of visitors with hearing loss with varied prior experiences with 
technology and their levels of hearing impairment is a valuable area for 
further study, combined with surveys and quantitative analysis.
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