
Article Not peer-reviewed version

Mixed Reality and Its Content

Developed to Enhance the Tourist

Experience

Ivan Oliveira Gonçalves , Lara Marisa Santos , Bruno Barbosa Sousa , José Duarte Santos *

Posted Date: 19 November 2025

doi: 10.20944/preprints202511.1414.v1

Keywords: mixed reality; tourism content; tourist experience; immersive technologies; tourist engagement;

content marketing; PLS-SEM

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/4902905
https://sciprofiles.com/profile/607497
https://sciprofiles.com/profile/1651051
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 

 

Article 

Mixed Reality and Its Content Developed to Enhance 
the Tourist Experience 
Ivan Oliveira Gonçalves 1, Lara Marisa Santos 1, Bruno Barbosa Sousa 1,2  
and José Duarte Santos 3,* 

1 Escola Superior de Hotelaria e Turismo (ESHT), Polytechnic Institute of Cávado and Ave (IPCA), Campus 
IPCA, 4750-810 Barcelos, Portugal 

2 Centre for Tourism Research, Development and Innovation (CiTUR), Polytechnic University of Leiria, 2411-
901 Leiria, Portugal 

3 CEOS.PP, ISCAP, Polytechnic of Porto, Rua Jaime Lopes Amorim, s/n, S. Mamede de Infesta, 4465-004 Porto, 
Portugal 

* Correspondence: jdsantos@iscap.ipp.pt 

Abstract 

The growing integration of immersive technologies in the tourism sector raises questions about their 
real impact on the visitor experience. This study investigates whether mixed reality effectively 
influences the tourism experience, seeking to understand the mechanisms through which tourism 
content and emerging technologies shape tourists' perceptions. A quantitative approach was adopted 
through the application of a questionnaire. The data were analyzed using the PLS-SEM (Partial Least 
Squares Structural Equation Modeling) method, allowing us to test direct and indirect relationships 
between the constructs Tourism Content, Adoption of Mixed Reality, and Tourist Experience. The 
analysis revealed positive and statistically significant direct effects. Tourism content strongly 
influences the adoption of mixed reality (β=0.725; p<0.001). Moderate impacts of the adoption of 
mixed reality (β=0.375; p<0.001) and tourism content (β=0.392; p=0.001) on the tourist experience were 
found. The indirect effect mediated by the adoption of mixed reality proved to be significant (β=0.272; 
p=0.001), with an VAF (Variance Accounted For) of 41%. Mixed reality plays a complementary partial 
mediating role in the relationship between tourism content and visitor experience, confirming its 
relevance in the contemporary tourism experience. 

Keywords: mixed reality; tourism content; tourist experience; immersive technologies; tourist 
engagement; content marketing; PLS-SEM 
 

1. Introduction 

Several studies have highlighted the potential of virtual, augmented and mixed reality to create 
new ways of enjoying tourism, support destination marketing and promote memorable experiences 
(Li & Jiang, 2023; Pestek & Sarvan, 2021; Talwar et al., 2022), while recent reviews on customer/tourist 
experience emphasise the need to understand the tourist experience as a multidimensional 
phenomenon, co-created and strongly dependent on interpretative and cultural processes (Câmara 
et al., 2023; Ortiz et al., 2024; Rusu et al., 2023). At the same time, other studies show that immersive 
technologies can contribute to sustainability, accessibility, and the decentralisation of tourist flows, 
particularly in sensitive cultural and natural heritage sites (Bec et al., 2021; Gonçalves et al., 2022; 
Suanpang et al., 2022). 

Tourists are increasingly seeking Mixed Reality (MR) experiences, and because this is a recent 
trend, there are still many opportunities to create value with these technologies to meet new customer 
needs (Bec et al., 2021). This virtual presence can help address issues related to destination capacity, 
accessibility, and destination conservation (Buhalis et al., 2019). Thus, virtual tours are potential tools 
for increasing tourism offerings and attracting more visitors to cultural destinations (Pantano & 
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Corvello, 2014). The creation of a virtual world or the metaverse itself can help tourists to visit various 
tourist destinations of different types, such as natural attractions and museums that they would like 
to visit but are unable to do so in person (Suanpang et al., 2022). 

By understanding the needs of its target audience and applying innovative techniques and ideas, 
the tourism industry can benefit as a whole and, above all, can deliver a more satisfying experience 
for visitors and a more profitable one for businesses (Kim et al., 2020). Baglieri and Consoli (2009) put 
forward the idea that tourism businesses can increase their competitive advantage and innovation in 
their products by creating virtual communities where the sharing of knowledge, interests and needs 
of their customers can be matched. For the use of MR in tourism to continue to gain ground, 
marketing teams must be able to meet customer needs by creating a unique service that adds value 
for visitors, so that they are inclined to return and recommend the service to others (Huang et al., 
2016). 

While it is important for the business world to learn more about the profitability of MR and its 
contribution to the tourist experience, from an academic perspective, Bec et al. (2021) point out that 
there are gaps that can be addressed in new research, with a view to expanding the academic dialogue 
on the applications of virtual tourism and mixed realities as a viable solution for tourist destinations. 

Thus, this study aims to contribute to the theory and practice of the use of mixed realities in 
tourism, focusing on two main aspects. At the theoretical level, it is expected to deepen 
comprehension of the impact of innovations such as mixed realities, which include virtual reality and 
augmented reality, on the tourism sector, identifying the components that promote their adoption by 
visitors/potential visitors and highlighting the role of new technologies in innovation and the creation 
of unique experiences for visitors. On a practical level, the results of this study will provide insights 
for tourism managers and professionals on how to apply mixed realities to attract visitors and 
promote innovation and sustainability in destinations. Mixed realities can reduce pressure on natural 
and cultural resources by offering alternative and complementary digital experiences. In addition, 
the study may guide investments aimed at integrating innovative technologies into tourism, 
strengthening the competitiveness of destinations. 

2. Literature Review 

2.1. Virtual Reality, Augmented Reality and Mixed Reality 

There are numerous concepts of Virtual Reality (VR), but the term can be summarised based on 
Tori et al. (2006) as a sophisticated interface for applications, allowing users to explore and interact 
in real time in a 3D environment with multisensory devices. More recently, Kadagidze and Ugrelidze 
(2023, p. 477) define VR as “computer-generated simulation of a three-dimensional environment that 
can be interacted with in a seemingly real or physical way”. The use of VR can create authentic and 
interactive experiences that add value for visitors and give them the opportunity to access cultural 
content through this medium (Li et al., 2023). 

According to Saneinia et al. (2022), VR has opened a new path full of possibilities and different 
perspectives, which may prove important for the future of tourism. VR experiences in the sector 
attract visitors who want to explore and revisit destinations (Jorge et al., 2023). Various museum 
experiences created with VR (games and interactive 3D heritage, etc.) provide visitors with an 
enriching cultural experience (Li et al., 2023). 

In turn, Augmented Reality (AR) “involves overlaying digital information onto the real-world 
environment, allowing users to see both the physical and digital worlds simultaneously” (Kadagidze, 
2023 & Ugrelidze, p. 477). AR in tourism is recognised as a key technological aspect for the sustainable 
development of the industry (Li & Jiang, 2023), enhancing the long-term appeal of a tourist 
destination (Jung et al., 2015). 

A VR and AR are considered tools with high potential, as they have the capacity to boost 
sustainability in tourism through their immersive and interactive experiences (Rane et al., 2023) and 
can be differentiating factors by providing innovative and unique experiences to visitors. Constant 
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investment in the design and implementation of innovative experiences based on VR and AR will 
enable destinations to establish a competitive advantage that will attract new tourists and more 
economic and social investment (Martins et al., 2020). 

Despite the positive aspects, there are intrinsic challenges and limitations, such as cost, 
accessibility, ethical reasons, and the need for physical experience (Ugrelidze & Kadagidze, 2023). 
Introducing VR and AR in a cultural tourist destination poses complex challenges that require a 
symbiosis between technological innovation and infrastructure (Gatelier et al., 2022). The use of VR 
and AR in a project to digitise a tourist destination is not intended to reduce demand, but rather to 
increase supply, giving visitors two completely different and complementary alternatives for visiting 
an attraction. This creates two target audiences (one focused on digital and the other on in-person 
experiences) that can be a viable alternative to combat mass tourism at a destination (Frey & Briviba, 
2021). According to Dueholm and Smed (2014), the authenticity of a tourist destination exists both in 
person and in the virtual environment; technologies bring more versatility to cultural tourist 
attractions, without taking away from the magic of a visit in person. 

Accessibility to the surface is as important as accessibility to underwater tourist attractions. VR 
and AR systems increase accessibility for tourists who enjoy diving and exploring, but also for those 
who do not dive. The implementation of a complete VR and AR system makes it possible to dive into 
various tourist destinations using this technology, contributing to the continuous improvement of 
the scope of tourist experiences (Bruno et al., 2020). Personalised experiences allow visitors to 
overcome difficulties in various aspects inherent to a visit, as they are planned from start to finish 
considering the motivations and characteristics of each customer, which contributes to individual 
satisfaction. 

The first authors to define Mixed Realities (MR), Milgram and Kishino (1994), indicated that the 
best way to understand the concept was to think of a world where the real and the virtual are together 
in a single dimension. According to Buhalis and Karatay (2022), MR combines the two previous 
concepts (real and virtual), thus contributing to a realistic increase in users' perception of the real 
world. MR allows for the recreation of tourist environments that are difficult to physically and in-
person, which helps in the accessibility of different destinations and audiences (Sanchez Ruiz et al. 
2020). Siddiqui et al. (2022) classify the virtual experience – VR/AR/MR – as non-immersive, semi-
immersive, and fully immersive. The experiences are very engaging, sometimes making it virtually 
impossible to distinguish physical objects from virtual ones, thus providing a unique experience 
between what is real and what is digital. MR merges the virtual world with the real world, making it 
possible to distinguish between content that belongs to reality and content that belongs to the virtual 
world (Kunnen et al., 2020). 

MR could be the key to the tourism sector, as new generations already live a life that integrates 
virtual and real aspects. There is a path laid out for the future of tourism experiences, more precisely 
related to cultural experiences, through dynamic interaction with real artefacts represented virtually, 
digital animations and much more through MR. This technology has the potential and power to 
leverage the future of diverse experiences, scattered across the different fields where innovation and 
tourism operate (Buhalis & Karatay 2022). 

2.2. Tourism Content 

Kuching (2023) argues that today's world is completely digitalised and accessible to all and, as 
a result, has evolved with the fusion of the real and virtual worlds. In turn, Mendonça et al. (2021) 
highlight that the processing capacity of electronic devices has increased, allowing for the 
development of new forms of communication, which are present in multimedia content, featuring 
three-dimensional (3D) environments, as well as VR. 

For a destination to be smart, Buhalis et al. (2019) highlight the need to develop a customer-
based ecosystem that provides personalised and optimised experiences. This will enable sustained 
competitive advantage and improve the quality of life for tourists and residents. For this to be 
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possible, the authors consider that a set of factors must be in place, highlighting technology (including 
AR, VR and MR), innovation, human capital and leadership. 

In the tourism sector, the applicability of RM in creating storytelling for a tourist destination can 
provide visitors with an optimised experience that generates more empathy, connection and 
entertainment (Mohd et al., 2023). Destinations that are experiencing serious sustainability problems 
due to overcrowding and poor management of their resources can gain new momentum by using 
these experiences (Bec et al., 2021). The creation of a 3D virtual world applied to a tourist destination 
can help attract new visitors and potential investors (Huang et al., 2016). Making this content 
available online can also be useful for planning trips and positively influencing consumer behaviour 
(Huang et al., 2016). 

2.3. Tourist Experience 

Tourist experience is important for understanding tourist behaviour, developing tourism 
products and destination marketing strategies. Several authors highlight its multidimensional, 
subjective and dynamic nature, involving emotional, cognitive, sensory, relational and behavioural 
aspects (Câmara et al., 2023; Godovykh and Tasci, 2020; Ortiz et al., 2024; Rusu et al., 2023). 

The tourist experience is the totality of the tourist's interactions and responses to products, 
services and environments before, during and after the trip, influenced by individual, cultural and 
contextual factors (Godovykh and Tasci, 2020; Ortiz et al., 2024; Rusu et al., 2023). Thus, the tourist 
experience can be seen both as a subjective process of attributing meaning and as the result of external 
stimuli, such as activities, physical environment, and social interactions (Câmara et al., 2023; 
Godovykh and Tasci, 2020). In turn, the tourist experience in VR provides perceptions of novelty, 
reality, originality, exceptionality, or uniqueness of experiences, which should influence the tourist's 
well-being, as well-being has an impact on the tourist's intention to use technologies (Kim et al., 2020). 

There are several instruments and methods for evaluating the tourist experience, including 
memorable experience scales, satisfaction and well-being questionnaires, and qualitative approaches 
to capture the depth and uniqueness of experiences (Câmara et al., 2023; Godovykh and Tasci, 2020; 
Ortiz et al., 2024; Rusu et al., 2023). The literature highlights the need for holistic assessments that are 
adapted to the cultural context and type of tourism analysed (Câmara et al., 2023; Ortiz et al., 2024; 
Rusu et al., 2023).  

3. Development of Hypotheses and Conceptual Framework 

The literature review allowed for the formulation of three research hypotheses, which seek to 
discern relationships between the constructs “Tourism Content”, “Adoption of Mixed Reality” and 
“Tourist Experience”: 

H1: Tourism content influences the adoption of mixed reality by tourists. 
H2: The adoption of mixed reality by tourists enhances the tourist experience. 
H3: Tourism content contributes to the tourist experience. 
Based on the hypotheses formulated, the conceptual model is presented in Figure 1. 
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Figure 1. Conceptual model. 

4. Materials and Methods 

4.1. Nature of the Study and Methodological Approach 

This study falls within the quantitative research paradigm, adopting a positivist approach that 
aims to define causes and effects between variables and test previously formulated hypotheses. The 
research focuses on understanding the factors that influence the use of mixed reality technologies in 
the context of the tourism sector, seeking to contribute to the existing body of knowledge through the 
empirical validation of a structured theoretical model. 

In terms of its purpose, this study is characterised as descriptive explanatory. The descriptive 
component allows the profile of users to be characterised, while the explanatory dimension enables 
the analysis of causal relationships between theoretical constructs, allowing the determinants of the 
behaviour of use of this emerging technology to be identified. 

From a temporal point of view, the research is cross-sectional, as the data were collected at a 
single point in time, providing a snapshot of the participants' perceptions and behaviours regarding 
the use of mixed reality in tourism contexts. 

The methodological strategy adopted is based on the collection of primary data through a 
structured online questionnaire, developed specifically to operationalise the theoretical constructs 
underlying the research model. This methodological choice is justified by the need to achieve a 
representative and geographically dispersed sample, maximising efficiency in data collection and 
allowing for a higher response rate. 

For data processing and analysis, we used structural equation modelling approach, supported 
by PLS-SEM (Partial Least Squares Structural Equation Modelling. There are several reasons for 
choosing this methodological technique. Firstly, PLS-SEM is particularly suitable for exploratory and 
confirmatory research, allowing complex models that include multiple relationships between latent 
variables to be tested. Secondly, this technique is robust in the face of less restrictive assumptions 
regarding data distribution, as it does not require multivariate normality. Additionally, PLS-SEM 
allows effective work with moderate-sized samples and offers high flexibility in modelling reflective 
and formative constructs. 

The analysis using PLS-SEM is carried out in two fundamental stages: (i) the evaluation of the 
measurement model, which allows the reliability and validity of the constructs to be verified; and (ii) 
the evaluation of the structural model, which makes it possible to test the hypotheses formulated and 
analyse the causal relationships between the latent variables. This analytical procedure ensures the 
scientific rigour necessary for the empirical validation of the proposed theoretical model and the 
formulation of well-founded conclusions on the use of mixed reality in the tourism sector. 
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4.2. Sampling and Data Collection 

Non-probability sampling was used for convenience, targeting individuals with actual or 
potential contact with MR applications in tourism contexts (visitors, residents, professionals and/or 
students with MR previous experience). 

The data collecting tool was designed after reviewing the scientific literature presented, 
integrating validated scales adapted to the specific context of mixed reality in tourism (Table 1). The 
questionnaire includes items measured using Likert scales, allowing the perceptions, attitudes and 
behavioural intentions of respondents to be captured in a standardised and quantifiable manner. 

The survey was conducted within a limited period, with informed consent and explicit eligibility 
criteria (legal age, understanding of the language, contact with MR). 

Table 1. Research model constructs. 

Construct Item Supporting Author  

Tourism  
Content (TC) 

TC1 - Mixed reality presents relevant content 
about tourist destinations 

Jung et al., 2015 
TC2 - Mixed reality presents clear content about 
tourist destinations 

Adoption of  
Mixed Reality (AR) 

AR1 - Mixed reality is an essential innovation for 
tourism 

Talwar et al., 2022 AR2 - Mixed reality promotes tourism 
sustainability 

Tourist Experience  
(TE) 

TE1 - Mixed reality in tourism can be enjoyable 
Kim et al., 2020 TE2 - Mixed reality in tourism can be rewarding 

TE3 - Mixed reality in tourism can be fun 

5. Results 

5.1. Characterisation and Description of the Sample 

The sample consists of 104 valid responses, whose characteristics are presented in Table 2 and 
reveals a slight predominance of males, with 57.69% of individuals being male and 42.31% female. In 
terms of age distribution, the 18–29 age group predominates (64.42%), followed by the 40–49 age 
group (15.38%), 50 years or older (11.54%) and 30–39 years (8.65%). In terms of education, most 
respondents had secondary education (35.58%) or higher education (41.35%), while 15.38% had 
postgraduate qualifications and 7.69% had only basic education. This distribution indicates a 
medium to high educational profile, consistent with samples obtained in urban and digitally active 
contexts. 

Overall, the sample is characterised by a young, moderately educated profile with a slight male 
predominance, which should be considered when interpreting the results and generalising the 
conclusions, given the potential limitation of population representativeness. 

Table 2. Sample characterisation. 

Variable Category Absolute value % 

Gender 
Male 60 57.69% 

Female 44 42.31% 

Age 

18-29 67 64.42% 
30-39 9 8.65% 
40-49 16 15.39% 
50+ 12 11.54% 

Education 
Basic 8 7.60% 

Secondary 37 35.58% 
Bachelor’s 43 41.35% 
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Postgraduate, Master, PhD 16 15.38% 

5.2. Reflexive Constructs 

The first step was to verify the reliability of the indicators (Indicator Reliability), that is, to verify 
whether each indicator contributes significantly to the construct. This was done by analysing the 
outer loadings, whose value above 0.70 (Hair et al., 2022) is generally considered ideal, indicating 
that the indicator shares more than 50% of its variance with the construct. All values obtained (Table 
3) are above 0.86, indicating that all indicators contribute significantly to the “Tourist Experience” 
construct. 

Table 3. Outer loadings. 

Indicator Tourist Experience 
TE1 0.881 
TE2 0.864 
TE3 0.890 

In reflective constructs, as the focus is on internal consistency and validity, the objective is to 
ensure that the indicators are good reflections of the construct. Cronbach's alpha and composite 
reliability were used to assess the internal consistency of all indicators together, while average 
variance extracted (AVE) was used to analyse convergent validity. 

The results presented in Table 4 show that the ‘Tourist Experience’ construct has high internal 
consistency and composite reliability. The Cronbach’s alpha value (0.852) exceeds the minimum 
threshold of 0.70 (Hair et al., 2022), indicating homogeneity among the items in the construct. In turn, 
composite reliability (rho_a=0.852; rho_c=0.910) falls within the recommended range (0.70–0.95), 
which reinforces the robustness of the measurement without suggesting excessive redundancy 
between indicators. In addition, the Average Variance Extracted (AVE=0.771) value reveals that the 
construct explains, on average, 77.1% of the variance of its indicators, amply exceeding the minimum 
criterion of 0.50 (Hair et al., 2022). This result confirms the strong convergent validity and indicates 
that the indicators adequately represent the theoretical concept of “Tourist Experience’. 

Table 4. Internal consistency and composite reliability. 

Construct Cronbach's 
alpha 

Composite 
reliability (rho_a) 

Composite 
reliability (rho_c) 

Average variance 
extracted (AVE) 

Tourist Experience 0.852 0.852 0.910 0.771 

Table 5 presents the results of the Fornell–Larcker criterion, used to assess the discriminant 
validity between constructs. According to this criterion, the square root of the AVE (values on the 
main diagonal) must be greater than the correlations between constructs (values off the diagonal). 
The square root of the AVE of the ‘Tourist Experience’ construct (√AVE=0.878) is greater than its 
correlations with ‘Adoption of Mixed Reality’ (0.659) and Tourism Content (0.663). Thus, it is 
confirmed that the construct shares more variance with its indicators than with those of other 
constructs, ensuring discriminant validity. The values obtained meet the Fornell–Larcker criterion, 
showing that the constructs are distinct and measure different theoretical concepts in the 
measurement model. 

Table 5. Fornell–Larcker. 

Construct 
Adoption of 

Mixed Reality 
Tourism 
Content 

Tourist 
Experience 

Adoption of Mixed Reality    
Tourism Content 0.725   
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Tourist Experience 0.659 0.663 0.878 

5.3. Formative Constructs 

To assess the collinearity of the indicators associated with the formative constructs, the Outer 
VIF Values were analysed. The results obtained from the outer VIF (see Table 6) revealed values 
ranging from 1.424 to 2.257, all significantly below the reference thresholds of 3.3 (most demanding 
value) (Hair et al., 2022). It was concluded that there is no collinearity between the indicators, 
ensuring that each variable contributes uniquely to the construct. 

Table 6. Outer VIF. 

Indicator VIF 
AR1 1.424 
AR2 1.424 
TC1 1.848 
TC2 1.848 

Regarding external weights (Table 7), all indicators presented positive and statistically 
significant values (p<0.001), demonstrating their relevance in explaining the constructs. In the case of 
the construct ‘Adoption of Mixed Reality’, both indicators (AR1 and AR2) exhibited significant 
weights (0.534 and 0.603, respectively), with AR2 contributing most to the construct. For the construct 
“Tourism Content”, it was observed that both indicators (TC1=0.393; TC2=0.691) are statistically 
relevant, although TC2 makes a more significant contribution, reflecting greater substantive 
importance in the composition of the construct. 

Table 7. Outer weight. 

 Original 
Sample (O) 

Sample Mean 
(M)) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) p Values 

AR1 0.534 0.533 0.117 4.580 0.000 
AR2  0.603 0.599 0.109 5.512 0.000 
TC1 0.393 0.382 0.120 3.265 0.001 
TC2 0.691 0.697 0.106 6.514 0.000 

The analysis of outer loadings (Table 8) reveals high and statistically significant values (p<0.001) 
for all indicators, ranging from 0.861 to 0.957. The results show a strong link between each indicator 
and its construct, confirming the convergent validity of the measurement model. In accordance with 
the recommendations of Hair et al. (2022), all values greatly exceed the minimum threshold of 0.70, 
indicating that the indicators explain a substantial proportion of the variance in the latent constructs. 
The bootstrap sample means are practically identical to the original estimates and the standard 
deviations are low, suggesting high stability of the estimates. In addition, all indicators reveal very 
high t-values (between 14.572 and 33.338), confirming the statistical significance of the loadings. 
Taken together, these results robustly support the individual reliability of the items and the quality 
of the measurement model, with no justification for removing any indicator. Thus, it is concluded 
that the constructs “Adoption of Mixed Reality” and “Tourism Content” exhibit high internal 
consistency and metric adequacy. 
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Table 8. Outer loadings. 

 
Original 

Sample (O) 
Sample Mean 

(M)) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) p Values 

AR1 0.863 0.859 0.059 14.590 0.000 
AR2 0.894 0.887 0.054 16.420 0.000 
TC1 0.861 0.857 0.059 14.572 0.000 
TC2 0.957 0.955 0.029 33.338 0.000 

5.4. Assessment of the Validity of the Structural Model 

To assess the validity of the structural model, we began by evaluating collinearity using the 
Variance Inflation Factor (VIF) indicator. As show in Table 9, the internal VIF values range from 1.000 
to 2.106, all well below the critical limit of 3. It can be concluded that there are no collinearity problems 
between the predictor constructs and that the structural model demonstrates stability and 
consistency in the relationships between latent variables, reinforcing the validity of the estimated 
coefficients. 

Table 9. Variance Inflation Factor. 

Construct Adoption of 
mixed reality 

Tourism 
Content 

Tourist 
Experience 

Adoption of Mixed Reality   2.106 
Tourism Content 1.000  2.106 

Tourist Experience    

The results in Table 10 show that the model has good explanatory power with moderate R² 
values for both endogenous constructs. Thus, approximately half of the variance in “Adoption of 
Mixed Reality” and “Tourist Experience” is explained by the respective predictors, which confirms 
the overall adequacy of the structural model and the consistency of the proposed theoretical 
relationships. 

Table 10. Explanatory power for the conceptual model. 

Construct R Square R Square 
Adjusted 

Adoption of Mixed Reality 0.525 0.521 
Tourist Experience 0.507 0.497 

Table 11, referring to Q² values, shows that the model has overall predictive relevance for all 
constructs, since all coefficients are positive and greater than 0.15 (Hair et al., 2022). The construct 
“Adoption of Mixed Reality” obtained a Q² of 0.293, indicating moderate predictive relevance, while 
“Tourism Content” reached 0.436, reflecting strong predictive capacity. In turn, “Tourist Experience” 
had the highest value (0.521), demonstrating very high predictive relevance and confirming the 
robustness of the model in explaining the tourist experience. In summary, the results suggest that the 
proposed model is effective in predicting the constructs analysed, with particular emphasis on tourist 
content and tourist experience. 

Table 11. Stone-Geisser Q² index. 

Construct SSO SSE Q² (=1-SSE/SSO 
Adoption of mixed reality 208.000 147.090 0.293 

Tourism Content 208.000 117.367 0.436 
Tourist Experience 312.000 149.418 0.521 
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The effect size (see Table 12) indicates that ‘Tourism Content’ has a very high incremental impact 
on ‘Adoption of mixed reality’ (f²=1.106), while both ‘Adoption of Mixed Reality’ (f²=0.136) and 
‘Tourism Content’ (f²=0.148) have small-to-medium effects on ‘Tourist Experience’. Overall, the 
results confirm the incremental relevance of the predictors, with emphasis on the dominant role of 
‘Tourism Content’ in explaining the adoption of mixed realities. 

Table 12. Effect size (f²) in structural model relationships. 

Construct 
Adoption of 
mixed reality 

Tourism 
Content 

Tourist 
Experience 

Adoption of Mixed Reality   0.136 
Tourism Content 1.106  0.148 

Tourist Experience    

The estimation reveals positive and statistically significant direct effects between the constructs 
(Table 13): Tourism Content → Adoption of Mixed Reality presented the highest coefficient (β=0.725; 
t=14.826; p<0.001), evidencing a strong influence of tourism content on the adoption of mixed reality. 
There is also a direct impact of Adoption of Mixed Reality → Tourist Experience (β=0.375; t=3.546; 
p<0.001) and Tourism Content → Tourist Experience (β=0.392; t=3.212; p=0.001), both of moderate 
magnitude. 

Table 13. Path Coefficients. 

 
Original 

Sample (O) 
Sample Mean 

(M)) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) p Values 

Adoption of Mixed Reality ⟶ Tourist experience 0.375 0.381 0.106 3.546 0.000 

Tourism Content ⟶ 
Adoption of Mixed Reality 

0.725 0.729 0.049 14.826 0.000 

Tourism Content ⟶ Tourist 
Experience 

0.392 0.391 0.122 3.212 0.001 

The analysis of the indirect effect (Table 14) confirms that the relationship between ‘Tourism 
Content’ and ‘Tourist Experience’ is significantly mediated by ‘Adoption of Mixed Reality’ (β=0.272; 
t=3.242; p=0.001). The significance of the indirect effect, combined with the persistence of the direct 
effect, indicates the existence of complementary partial mediation, since both effects have the same 
positive sign. The calculation of VAF (Variance Accounted For), approximately 41%, reinforces this 
result, suggesting that about two-fifths of the total impact of Tourism Content on Tourist Experience 
is transmitted through Adoption of Mixed Reality. 

Together, these results demonstrate that richer tourism content promotes the adoption of mixed 
realities, which in turn enhances tourism experience, with a positive and significant direct effect of 
Tourism Content on Tourist Experience also coexisting. Thus, the adoption of mixed reality acts as a 
relevant mediating mechanism, reinforcing the link between the quality of tourism content and the 
overall perception of the visitor experience. 

Table 14. Specific Indirect Effects. 

 Original 
Sample (O) 

Sample Mean 
(M)) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) p Values 

Tourism Content ⟶ 
Adoption of Mixed Reality ⟶ Tourist Experience 

0.272 0.279 0.084 3.246 0.001 
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As can be seen in Table 15, the model shows good overall fit (SRMR=0.047) and acceptable fit 
according to the NFI (0.909). The d_ULS and d_G discrepancies are small, reinforcing the adequacy 
of the model. Overall, the metrics indicate that the estimated model is consistent with the data, with 
no loss of fit compared to the saturated model. 

Table 15. Global model fit. 

Construct Saturated Model Estimated 
Model 

SRMR 0.047 0.047 
d_ULS 0.063 0.063 

d_G 0.060 0.060 
Chi-Square 36.490 36.490 

NFI 0.909 0.909 

6. Discussion 

The results obtained contribute to the emerging literature on the application of RM technologies 
in tourism, providing empirical evidence that supports the theoretical propositions of authors such 
as Buhalis and Karatay (2022), Bec et al. (2021) and Kim et al. (2020). From a practical point of view, 
the results offer clear guidance to tourism destination managers on the importance of integrated 
investments in quality content and facilitating technological adoption, with the potential to 
simultaneously promote innovation, sustainability and competitiveness of destinations. 

The validation of the conceptual model confirms that the perception of clear, relevant and 
informationally rich content is the main driver of user adoption of these technologies. In theoretical 
terms, this evidence is consistent with classical frameworks on MR as a continuum between real and 
virtual environments (Milgram & Kishino, 1994; Tori et al., 2006) and with approaches that emphasise 
that technology alone is insufficient to generate value without a layer of meaning anchored in content. 
Studies such as those by Jung et al. (2015), Huang et al. (2016) and Pantano and Corvello (2014) had 
already shown, in AR/VR contexts, that perceived usefulness, gratification and recommendation 
strongly depend on the quality and relevance of the information and narrative provided. The results 
now obtained reinforce this conclusion by quantifying that content is a much more important 
antecedent than any other variable in the RM adoption process. 

This central role of content is consistent with the literature discussing collaborative innovation 
and the design of digital services in tourism. Baglieri and Consoli (2009) highlight the importance of 
virtual communities in the co-creation of value and knowledge; Mendonça et al. (2021) show how 
collaborative platforms can leverage the creation and integration of VR content in the tourism sector; 
Chen and Chen (2024) demonstrate that computer-assisted design of cultural tourism products, when 
service-oriented, requires a strong content design component; and Gatelier et al. (2022) propose a 
methodology for innovating business models for digital interpretation experiences in heritage 
attractions. The present study converges with these perspectives by indicating that the adoption of 
MR depends, to a large extent, on content curation and design processes, rather than on a purely 
technological logic, bringing the discussion closer to the dynamics of collaborative innovation and 
user-centred experience design. 

Regarding the relationship between the adoption of MR and the tourist experience, the results 
show a positive and statistically significant effect, with a small to moderate magnitude, suggesting 
that MR contributes to the experience being perceived as more enjoyable, fun, and rewarding, but is 
only one of the factors that shape it. This finding is consistent with the literature that associates 
immersive technologies with the creation of memorable and hedonic experiences (Jorge et al., 2023; 
Kim et al., 2020; Li & Jiang, 2023; Sanchez Ruiz et al., 2020), as well as with the synthesis by Li et al. 
(2023), which identifies interactivity, immersion, and engagement as central dimensions of the 
experience in museum and digital heritage contexts. However, the moderate magnitude of the effect 
contrasts with some studies in controlled VR environments – such as Kim et al. (2020) or Jorge et al. 
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(2023) – where the impact of technology on the experience tends to be more pronounced, probably 
because technology is at the core of the experience itself. In the present case, MR appears as a 
complement to the visit or contact with the destination, which helps to explain a positive 
contribution, but one shared with other determinants already identified in the literature on tourist 
experience, namely environmental, social and cultural factors (Câmara et al., 2023; Godovykh & 
Tasci, 2020; Ortiz et al., 2024; Rusu et al., 2023). 

A particularly relevant contribution of this study lies in identifying the dual role of tourism 
content: on the one hand, as a direct determinant of the experience, and on the other, as a precursor 
to the adoption of RM, which in turn influences the experience. The direct effect of content on the 
experience, similar in magnitude to that of the adoption of RM, shows that the way information is 
structured, clarified and narrated impacts the overall evaluation of the visit, even when technology 
is used little or not at all. This evidence is in line with the body of literature on meaningful experiences 
and meaning construction in tourism, which emphasises the role of narratives and interpretive 
devices in attributing meaning, emotional connection to place, and memorability (Câmara et al., 2023; 
Dueholm & Smed, 2014; Gonçalves et al., 2022). At the same time, the significant indirect effect – 
translated into partial mediation – reinforces that better quality content enhances the adoption of RM, 
which amplifies the experience by providing more immersive, interactive, and personalised ways of 
accessing that same information, which converges with the conclusions of Siddiqui et al. (2022), 
Kuching (2023) and Kadagidze and Ugrelidze (2023) on the role of AR/VR/MR technologies in 
intensifying visitor immersion and participation 

This partial mediation also complements the debate on authenticity and technological 
mediation. Studies on perceived authenticity in heritage contexts, such as Dueholm and Smed (2014), 
have emphasised that interpretation and narrative framing decisively condition the perception of 
authenticity, either reinforcing or diluting it. By showing that content has a direct positive effect on 
the experience, even after controlling for the adoption of RM, the present study suggests that 
immersive technologies do not replace the need for careful interpretative work; rather, they function 
as an extension of mediation and storytelling practices already described in the heritage and cultural 
tourism literature (Bruno et al., 2020; Buhalis & Karatay, 2022; Gatelier et al., 2022). Thus, the results 
support the idea that MR should be conceived as an additional layer of interpretation – and not just 
as a technological spectacle – capable of reinforcing meanings, promoting more accessible readings 
of complex content, and creating experiences more aligned with expectations of subjective 
authenticity. 

Another dimension that brings together the results of recent literature concerns sustainability 
and the management of pressures on cultural destinations. The inclusion, in the adoption of RM, of 
items associated with innovation and sustainability is echoed in works that defend VR/MR as 
instruments for ‘second chance tourism’ (Bec et al., 2021), for the sustainable enhancement of 
underwater heritage (Bruno et al., 2020) or for the reduction of physical travel in the form of virtual 
reality tourism (Pestek & Sarvan, 2021; Talwar et al., 2022). At the same time, authors such as Frey 
and Briviba (2021) and Rane et al. (2023) relate digitalisation – including AR/VR – to strategies for 
mitigating overtourism, improving flow management and promoting more sustainable tourism. The 
positive relationship between MR adoption and tourist experience observed in this study suggests 
that, when well-grounded in content, MR solutions can simultaneously enhance the quality of the 
experience and offer alternatives or complements to physical visits, aligning with proposals for smart 
tourism cities and the tourism metaverse (Siddiqui et al., 2022; Suanpang et al., 2022). Although 
behavioural or environmental variables were not analysed, these results reinforce the potential of MR 
as a policy and destination management tool, in line with concerns already identified in contexts such 
as rural tourism and seasonality (Lusa, 2023) and the safeguarding of intangible heritage (Gonçalves 
et al., 2022). 

The socio-demographic profile of the sample – predominantly individuals aged between 18 and 
29 – also helps to interpret the openness to adopting MR and its positive impact on the experience. 
Several studies indicate that Generation Z and younger audiences demonstrate a high level of 
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familiarity and comfort with immersive environments and digital platforms, which increases the 
likelihood of accepting MR in tourism (Buhalis & Karatay, 2022; Saneinia et al., 2022). The results of 
this study seem consistent with this framework: the adoption of MR emerges as a relevant factor for 
the experience, but not an exclusive one, suggesting that even digitally competent segments 
simultaneously value content and physical context, corroborating the idea that MR is perceived as a 
complement to and not a substitute for in-person visits (Pestek & Sarvan, 2021; Talwar et al., 2022). 
This finding points to the need for caution in generalising to segments less familiar with technology, 
such as senior tourists or audiences with lower digital literacy, which the literature identifies as facing 
specific challenges when it comes to immersive solutions (Rusu et al., 2023; Siddiqui et al., 2022). 

7. Conclusions 

The study shows that the quality of tourism content plays a central role both in the adoption of 
mixed reality and in the perceived tourism experience, with MR being an important mediating 
mechanism that enhances the impact of this content. These findings reinforce the need to think about 
technological innovation in tourism in an integrated way, linking technology, content and experience 
to promote more sustainable, attractive and competitive destinations. 

In conclusion, the results demonstrate that content is not an accessory element, but the main 
explanatory factor for the adoption of MR and a direct determinant of the tourist experience. MR thus 
emerges as an extension of this content, amplifying its impact by providing more immersive, 
interactive and personalised ways of engaging with the destination. This evidence helps to 
consolidate the idea that the value of immersive technologies in tourism depends largely on the 
quality and relevance of the content they convey. 

From a theoretical perspective, the study contributes to the literature by integrating, in a single 
model, tourism content, MR adoption and tourism experience, highlighting direct and mediated 
relationships between these constructs. In doing so, it brings together research traditions that have 
often been treated separately: on the one hand, the acceptance and use of immersive technologies; on 
the other, the analysis of meaningful tourism experiences and their relationship with storytelling, 
interpretation, and authenticity. The empirical demonstration that content has a direct effect on the 
experience, even in the presence of MR, reinforces the role of interpretive mediation practices as a 
structuring axis of the experience, confirming that technology should be conceived as a complement 
to, rather than a substitute for, the visitor's relationship with places. 

On a practical level, the results offer clear clues for public decision-makers, destination managers 
and tourism organisations. The priority should not lie solely in the acquisition of hardware or the 
development of platforms, but in the definition of strategies for curating, designing and updating 
content, aligned with the characteristics of the target segments and with sustainability objectives. MR 
projects that do not incorporate a deep reflection on what narratives they intend to construct, what 
messages they wish to convey, and what types of engagement they want to stimulate run the risk of 
becoming mere technological exercises, with reduced impact on the experience and competitiveness 
of destinations. 

Although the model is methodologically and theoretically robust, some limitations should be 
recognised, offering clues for future work. The sample is non-probabilistic, with a predominance of 
young individuals with medium to high levels of education. This limits the generalisation of the 
results to other segments (e.g. senior tourists or audiences with lower digital literacy). Future studies 
may use probabilistic or stratified samples, comparing different generational segments and 
technological literacy profiles. 

Transversal studies do not capture the evolution of perceptions about RM over time. (before, 
during, and after the visit). Longitudinal investigations could track the effective use of MR in real 
visit contexts, assessing impacts on memorable experiences, intention to revisit, and 
recommendation. 

The model focuses on three central constructs (content, MR adoption, and experience), not 
including other potentially relevant variables such as overall satisfaction, well-being, behavioural 
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intention, perception of authenticity, or technological risk. Subsequent studies could extend the 
model by incorporating these dimensions and exploring more complex mediations and moderations. 

The study treats MR in tourism in a relatively aggregated manner, without differentiating 
between types of destinations (natural, urban, cultural, underwater, etc.) or between different degrees 
of immersion (non-immersive, semi-immersive, fully immersive). Future research may compare 
different VR contexts and formats, assessing whether the role of content and adoption remains the 
same or varies depending on the type of experience and the tourism environment. 
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