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Abstract. Tourism is increasingly transitioning into the metaverse era, with virtual reality (VR) 

emerging as a foundational technology for delivering immersive tourism experiences. As VR 

evolves beyond single-user applications, it is giving rise to multi-user environments that enable 

shared and interactive immersive experiences among multiple participants. While the benefits 

and applications of VR have been widely discussed in tourism research, previous studies have 

largely overlooked the subjective experiences of VR tourists, and empirical evidence 

concerning participants in multi-user VR environments remains limited. To advance the 

theoretical understanding of user experience and satisfaction in multi-user VR tourism, this 

study examines the relationships among flow, memorable tourism experiences, and tourist 

satisfaction. The study employs an empirical research design to analyse the formation of user 

experiences within socially interactive VR environments, where multiple participants 

simultaneously engage in shared virtual tourism activities. The analysis investigates the role of 

flow in shaping memorable tourism experiences and its subsequent impact on tourist 

satisfaction in multi-user VR environments. Empirical data were collected from participants in 

multi-user VR experiences at public events held on Jeju Island, Republic of Korea. The results 

indicate that flow has a positive effect on both memorable tourism experiences and tourist 

satisfaction. In addition, memorable tourism experiences positively influence tourist 

satisfaction and mediate the relationship between flow and satisfaction. These findings clarify 

the experiential mechanism linking flow, memorable tourism experiences, and tourist 

satisfaction in multi-user VR tourism. Furthermore, this study provides empirical evidence of 

the relationship between technological features and user experience in the development of 

multi-user VR. The findings also offer practical implications for the design of user-centred 

multi-user VR tourism experiences in emerging metaverse environments. 

Keywords: multi-user VR, flow, memorable tourism experiences, tourist satisfaction, 

mediating effect. 
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1. Introduction 
 

VR is a core convergence technology underpinning the creation of the metaverse, enabling 

multisensory interaction with virtual environments, digital objects, and other users [1]. Within 

the broader technological ecosystem of the metaverse, VR plays a foundational role by enabling 

immersive and interactive virtual experiences. Recent advances have led to rapid market growth, 

driven by substantial reductions in costs and improvements in user experience, including the 

mitigation of discomfort such as motion sickness. As VR technologies continue to mature, they 

are anticipated to increasingly permeate diverse domains of human activity, reshaping how 

individuals engage in professional, social, educational, and leisure contexts [2]. 

 

VR tourism refers to tourism experiences mediated by VR technologies without physical 

displacement and has been widely adopted in the tourism industry due to its potential to enhance 

tourism experiences [3]. By enabling users to experience destinations and events beyond 

temporal, spatial, and linguistic constraints, VR tourism allows travelers to engage with remote 

locations in a convenient and immersive manner [4]. With the advancement of multi-user VR 

technologies that enable multiple users to share virtual spaces and exchange sensory 

information in real time, a wide range of collaborative content—such as remote meetings, 

virtual shopping, and mini-games—has been developed. As a result, multi-user VR has 

emerged as a game-changing platform that fosters interaction, real-time presence, and co-

existence in virtual environments [5]. By allowing large numbers of users to participate and 

interact simultaneously within a shared space, multi-user VR is reshaping VR tourism from a 

model centered on human–machine interaction to one characterized by human–human 

interaction. 

 

VR technology offers new opportunities to promote visually rich user experiences by mixing 

the physical and virtual worlds [6]. Enjoyable and unforgettable experiences can be 

remembered positively, and smart tourism technology can provide tourists with memorable 

experiences in various ways [7]. In tourism research, research on the benefits and applications 

of VR has been conducted in recent years, but there is a limitation that the subjective evaluation 

of participants is not sufficient because there has not been abundant research targeting VR 

tourists [8]. As VR technologies continue to advance, limited research has examined how VR-

based experiences are integrated into consumer experience processes and translated into 

memory-based evaluations that shape user behavior. Moreover, existing empirical research on 

VR experience has predominantly focused on technological functionalities and system 

performance, while studies examining users’ lived experiences, experiential processes, and 

subjective evaluations remain notably limited at the global level. 

 

On the other hand, flow experience is considered the optimal consumer experience [9, 10]. It is 

an important indicator to measure the quality of visitor experience [11, 12], and it has attracted 

attention in various tourism research. Especially, flow was the most important factor of 

consumer values in VR tourism, and the strongest one affecting visit intention [13]. Therefore, 

amplifying users’ flow states should be considered a core design principle in VR tourism, as 

flow directly shapes user engagement, evaluative responses, and subsequent behavioral 

outcomes in virtual environments. 
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Responding to the need for a theoretical explanation of how memorable tourism experiences 

enhance immersion and satisfaction in multi-user VR, this study examines the effects of flow 

and memorable tourism experiences on tourist satisfaction and explores the relationship 

between these constructs.  

 

Given the strong influence of memory on consumer decision-making [14], this study focuses 

on the mediating role of memorable tourism experiences. Despite this importance, in tourism 

research, memorable tourism experiences often show mediating effects, but they have not yet 

been studied in multi-user VR. Accordingly, this study proposes the following research 

questions to empirically examine user experience formation and evaluation in multi-user VR 

tourism environments. 

 

1. Can flow increase VR tourists’ satisfaction?  

2. Can flow have a positive effect on memorable tourism experiences? 

3. Can memorable tourism experiences amplify VR tourists’ satisfaction?  

4. Can memorable tourism experiences have a mediation effect between flow and VR tourists’ 

satisfaction?  

 

This study aims to provide an integrated understanding of memorable VR tourism experiences 

and experiential mechanisms such as flow in multi-user VR environments, thereby contributing 

to research on digitalization processes, user behavior, and value creation in emerging virtual 

tourism markets. 

 

This research paper is structured as follows: the introduction outlines research problems, 

highlights the research opportunities, and specifies the research purpose. The literature review 

section provides a comprehensive review of relevant studies and key theories, from which the 

research model and hypotheses are derived. The research process section provides measurement, 

survey process, methodology, and sample characteristics. The empirical results section reports 

reliability, validity, correlations, and hypothesis testing results. Finally, conclusions present the 

theoretical and managerial implications as well as the study’s limitations. 

 

2. Literature review 

2.1. Metaverse and VR technology 

 

Metaverse is a compound word of meta and universe and refers to a persistent multi-user 

environment that integrates elements of physical reality with digital virtual spaces [1] and can 

be said to be a 3D virtual environment that emphasizes interpersonal relationships [15]. 

Metaverse is a next-generation disruptive technology that will affect society in the coming 

decades [16], and the tourism industry has been implementing innovations in accordance with 

technological changes to improve customer experience and reduce operating costs [17]. 

Tourism is now evolving into a metaverse era. 

 

In tourism, the opportunities to transform tourist experiences into virtual experiences are almost 

endless [15], and VR tourism provides a holistic tourist experience that can be viewed through 

VR technology without actual travel [3]. VR tourism is rapidly emerging as a new resource for 

the tourism industry [4]. This VR tourism shows tremendous growth potential, and the global 
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virtual tourism market size is expected to grow at an average of 24.9% per year from 2024 to 

2030, from USD 6.49 billion in 2023 [18]. 

 

It provides tourists with immersive experiences in remote tourist destinations and reduces travel 

costs [19], making it a very attractive alternative for travelers with limited physical activity and 

vacation time, and tourists can experience a variety of VR technologies have been applied 

across various domains, including marketing, entertainment, education, accessibility 

enhancement, and cultural heritage preservation [20]. Most existing VR services were 

experienced alone, making it difficult for multiple users to experience and communicate 

simultaneously. However, VR technology is now evolving into multi-user in a metaverse 

environment, and Multi-user VR is creating a shared immersive experience in which multiple 

users participate [21]. 

 

2.2. Multi-user VR and tourism 

 

Interest in virtual reality is increasing in the era of the 4th industrial revolution, and with the 

recent development of hardware, the PC-based high-performance HMD (Head Mounted 

Display) used in virtual reality is becoming wireless(Oculus Quest). As a result, environmental 

constraints such as cable placement are reduced. Therefore, VR technology is now evolving 

into multi-users in a metaverse environment, and multi-user VR is creating shared immersive 

experiences in which multiple users participate [21]. Virtual reality experiences that were 

previously enjoyed alone can be shared in real time by multiple virtual reality users 

simultaneously, adding elements of cooperation and competition, creating new convergence 

content. The tourism industry has been implementing innovations in response to technological 

changes to improve customer experience and reduce operating costs [17], and tourism is also 

now evolving into the metaverse era in keeping with the times, by multi-user VR.  

 

In the change of these big flows, to express how individuals interact in the real and virtual 

worlds within the metaverse, the concept of avatars is necessary within the metaverse [22]. 

Interacting with avatars in virtual reality can produce equally engaging emotional experiences 

in various types of interactions [23]. However, in the massive change from real to virtual, the 

element that makes the virtual world feel real is not whether accessed alone or together, the 

graphics, or lifelike avatars. It is important that the community of people interacting within it 

and the real challenge that VR must overcome is to implement the richness and complexity of 

human experience [24]. In Multi-user VR tourism, the avatar guide is the real person who acts 

as an intermediary between VR tourism content and tourists, providing reliable information, 

interpretive meaning, and stories about the content, and interacting with tourists by asking and 

answering questions to increase their participation and engagement [25]. These experiential 

settings can increase people's immersion and make virtual tours feel more like real tours. 

 

In multi-user VR tourism, avatar guides are real people who act as intermediaries between VR 

tourism content and tourists, providing reliable information, interpretive meaning, and stories 

about the content, and interacting with tourists by asking and answering questions to increase 

their participation and engagement [25]. This type of experience in multi-user VR can increase 

users’ flow, similar to experiencing actual tourism vividly, unlike existing VR. 
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2.3. Flow 

 

The main function of VR is to provide consumers with immersive experiences by enhancing 

the sense of telepresence, and such immersive experiences have been studied through the 

concept of flow [26]. There is a big difference between telepresence and flow. Telepresence is 

related to the sense of being present in a physically remote space [27], and flow refers to 

experiencing immersion in a specific user action [28], which helps in understanding the 

experience of an individual being fully immersed in the present moment [29]. Thus, flow states 

can be experienced by people who become deeply absorbed and emotionally immersed in 

enjoyable activities [30].  

 

A central purpose of multi-user VR is to facilitate immersive experiences among participants, 

and scholars have examined the concept of flow to understand how such immersive experiences 

are perceived. Csikszentmihalyi [9] explained that when people are in a state of flow, they 

become fully absorbed in the activity and experience a holistic sensation, feeling a complete 

sense of involvement in the task at hand. In the academic literature, scholars generally agree on 

the definition of flow; however, the conceptualisation of the construct varies across studies. 

Skadberg and Kimmel [31] conceptualised flow in terms of time distortion and enjoyment, 

whereas Chen [32] conceptualised it in terms of enjoyable feelings, concentration, immersion, 

and intensive involvement. In previous VR studies, Lee and Kim [13] described flow as a 

multidimensional construct encompassing involvement, concentration, interest, curiosity, 

uplifting, and time distortion. Meanwhile, Kim and Ko [26] characterised flow using elements 

such as cognitive absorption, enjoyment, and time distortion. 

 

In this study, flow in multi-user VR is defined as a psychological state characterized by 

involvement, enjoyment, and a sense of time distortion. The reason we decided to do so is as 

follows. First, VR blurs the boundaries between the real world and the virtual world by 

providing an immersive experience to users [33]. In reality, people leave their daily lives and 

travel to external destinations. However, VR provides a new experience within the metaverse 

without such physical movement by providing an immersive experience that ensures that 

tourism requirements are met [34]. Second, Flow is a set of responses associated with intrinsic 

pleasure that accompany the loss of self-consciousness [35]. Hedonics or pleasure is strongly 

linked to Tourism experience [36] as well as VR tourism [13]. As people enjoy multi-user VR 

tourism experiences, they feel pleasure and experience total immersion with their friends, which 

is fully related to the flow state. Third, a flow experience is a mental involvement accompanying 

the time distortion [28, 37]. When the user experiences time distortion, the person is not aware 

of time and feels as if time has stopped [10]. The concept of time distortion varies across 

situations and people [38], and tourists pursue immersive experiences and forget about time 

when they are fully engaged in the activity. Time flies when immersed in interactive 

experiences in VR tourism, and when visitors virtually engage in interactive activities, the 

completion time may feel shorter than expected [39]. 

 

Flow has been widely recognised as a key concept in computer-mediated environments [40]. 

Based on empirical evidence, flow has been identified as the most important predictor of 

consumer value in VR tourism and the strongest factor influencing visit intention [13]. 

Therefore, enhancing users' flow state should be regarded as a primary consideration when 

designing VR tourism content. 
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2.4. Memorable tourism experiences 

 

Tourism is changing from mass to individual tourism, which is tourism based on individual 

special interests, tastes, and themes [41]. Experiences are memorable events that individuals 

participate in, such as attending a musical concert, play, or sports game, and the value of the 

experience can remain in the memories of all participants [42]. Memorable tourism experiences 

are emerging as an attractive interdisciplinary topic of study [43]. In tourism literature, 

memorable tourism experiences are useful for reflecting consumer perspectives and capturing 

tourists’ emotional and subjective responses [44].  

 

Although memorable tourism experiences and general tourism experiences are closely related, 

they represent distinct constructs within tourism research. Otto and Ritchie [45] define a tourism 

experience as the subjective and psychological response of individuals that emerges during their 

interaction with service environments. However, it does not necessarily lead to memorable 

tourism experiences [43,46,47]. The act of reminiscing provides an enjoyable and vivid 

experience by allowing individuals to revisit past experiences [48]. Memorable tourism 

experiences are those that tourists remember and selectively reconstruct when describing a 

specific travel experience [46]. Memory is generally used to verify patterns of consumer 

experience [49]. The significance of the concept of memorable tourism experiences in tourism 

research stems from the influence of memory on consumer decision-making [14]. Pleasant and 

unforgettable experiences are more likely to be remembered positively, and smart tourism 

technologies can provide tourists with memorable tourism experiences through diverse 

mechanisms [7]. As competition intensifies in the tourism sector, destinations are striving to 

create and provide memorable tourism experiences in order to enhance their competitiveness 

[50]. 

 

For this reason, research is currently focusing on the role of memory to identify what influences 

memory during tourism experiences, and memorable tourism experiences are becoming an 

important topic as they predict future behavior [51]. Smart tourism technologies provide unique 

tourism experiences through technology and human interaction, and the uptake and utilization 

of smart tourism technologies shape the development of memorable tourism experiences by 

enabling tourists to obtain contextually relevant travel information and to engage interactively 

with destination-based tourism resources [7]. Providing memorable tourism experiences 

through smart technologies plays an essential role as an antecedent of tourist satisfaction and 

destination loyalty [43]. 

 

Regarding the development of the memorable tourism experience scale, Kim et al. [46] were 

the first to develop a scale for measuring memorable tourism experiences and proposed seven 

dimensions: hedonism, refreshment, local culture, meaningfulness, knowledge, involvement, 

and novelty. These seven dimensions are frequently recalled as components of memorable 

tourism experiences [47]. The scale was subsequently validated across cultural contexts using 

a Taiwanese sample by Kim and Ritchie [47]. Using a qualitative approach, Tung and Ritchie 

[14] proposed four dimensions: affect, expectations, consequentiality, and recollection. 

Chandralal and Valenzuela [53] developed a reliable instrument comprising 10 dimensions: 

authentic local experiences, novel experiences, self-beneficial experiences, significant travel 

experiences, serendipitous and surprising experiences, local hospitality, social interactions, 

impressive local guides and tour operators, fulfilment of personal travel interests, and affective 
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emotions. Despite the importance of research on memorable tourism experiences, there is no 

consensus regarding their conceptualisation [44]. More specifically, there is also a lack of 

empirical studies examining what constitutes a memorable tourism experience in multi-user VR. 

Accordingly, by focusing on individuals’ immersion in the present moment, this study seeks to 

clarify the role of memorable tourism experiences in multi-user VR rather than to examine their 

underlying structure. 

 

2.5. Satisfaction 

 

Satisfaction is the cognitive process based on the discrepancy between expectations before use 

and perceived performance after use [54], and overall satisfaction is a cumulative effect of 

service transactions over a certain period [55]. Satisfaction can be measured by post-

consumption evaluation [56]. Therefore, satisfaction varies depending on the experience of 

using a product or service [57] and is also influenced by current and past experiences [58]. In 

various tourism studies, the importance of satisfaction is that it increases revisit intention [59] 

and destination loyalty [60]. 

 

3. Research model and hypothesis 

 

Our research model is shown in Figure 1, and we posit hypotheses 1 to 4 based on the following 

reasons. 

 
  

Figure 1. Research Model. 
Source: developed by authors. 

 

This research defines flow as experiencing the mental state of total involvement, enjoyment, 

and a sense of time distortion during VR tourism. Despite the growth of VR tourism, little is 

known about what factors create multi-user VR users' satisfaction. Thus, instead of multi-user 

VR, this study reviewed similar empirical research. Flow positively influences satisfaction with 

a location-based AR game in Taiwan [61]. In VR sports, the flow experience positively 

influences spectators' satisfaction [26]. In an empirical study regarding eco-tourists, flow 

experience had a positive effect on satisfaction [12]. Accordingly, Hypothesis 1 is proposed as 

follows: 

 

H1.  Flow has a positive effect on satisfaction. 
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Tourism offers a variety of experiences to tourists, but there is still much to learn about what 

makes a memorable tourism experience [62]. In particular, VR, which provides immersive 

experiences in the metaverse, is used as an effective tool to influence users' cognitive functions, 

such as attention and memory. Serino and Repetto [63] explained the idea that more immersive 

conditions due to spatial presence can enhance memory for specific objects. Later, in an 

experimental study with different immersive and non-immersive conditions, the group that 

viewed 360-degree panoramic photos through a VR headset had significantly higher recall 

scores than the group that viewed 360-degree panoramic photos through a tablet [64]. 

Immersion is known to modulate episodic memory of virtual environments, and immersion has 

an impact on memory [65]. Moreover, in empirical studies, the pleasant arousal, such as 

excitement and joy, generated by a rural tourism experience reinforced the creation of rural 

tourists' memories [66] and Flow directly affected memorable tourism experiences in a music 

festival context [67]. Therefore, Hypothesis 2 is formulated as follows: 

 

H2.  Flow has a positive effect on memorable tourism experiences. 

 

Memorable tourism experiences were identified as a strong predictor of tourist satisfaction. In 

a study proposing an integrated model to examine how smart tourism technologies and 

memorable experiences influence tourist satisfaction and destination loyalty, Memorable 

tourism experiences were shown to impact tourist satisfaction [43]. Analysis of a valid sample 

of 400 people who visited tourist destinations for vacation showed that a memorable tourism 

experience had a positive effect on tourist satisfaction [68]. Analysis of a valid sample of 361 

Australians aged 50 and over found that the ‘local culture’ and ‘excitement’ dimensions of 

memorable experiences influenced overall travel satisfaction [69]. In a study of international 

exchange students, memorable experiences had a positive effect on satisfaction [70]. Therefore, 

Hypothesis 3 is presented as follows: 

 

H3.  Memorable tourism experiences have a positive effect on satisfaction. 

 

Memorable tourist experiences were often used as mediating variables in previous studies [44]. 

In the food festival, memorable tourism experiences have a mediating effect between perceived 

value and behavioral intention [71]. Australian participants aged 50 years and above who took 

part in educational tour programmers, Memorable tourism experiences (local culture and 

excitement) have a mediating effect between intrinsic motivation and overall satisfaction [69]. 

Memorability was found to have an indirect mediating effect between hotel experiences and 

satisfaction [72]. Drawing on prior research, it is expected that memorable tourism experiences 

will mediate the relationship between flow and satisfaction. Accordingly, Hypothesis 4 is 

proposed as follows: 

 

H4.  Memorable tourism experiences have a mediating effect between flow and satisfaction. 

  

4. Research process 

4.1. Measurement development 

 

All measurement items in the research were adopted from previous research to secure validity 

and refined to reflect the context of multi-user VR tourism. The constructs and items were 

distributed to a panel of tourism scholars to secure content validity. The reviewers were 
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requested to assess the degree to which each item represented the intended construct. Detailed 

operational definitions and measurement items are presented in Table 1. For the survey, all 

items were translated into Korean, and the translated version was further examined for 

appropriateness by the panel. All the questionnaires were measured using a 5-point Likert scale, 

except for the sample information. 

 

Table 1. Construct and Item. 

Construct (Source) Operational Definition and Items 

Flow 

[13, 37, 73] 

“Experiencing the mental state of total involvement, enjoyment, and a 

sense of time distortion during VR tourism.” 

1. During VR tourism, I experienced total involvement in the VR 

experience. 

2. I felt like time went by very quickly when I was doing the VR 

tourism. 

3. I felt that I had an exciting experience during the VR tourism. 

Memorable 

Tourism 

Experiences 

[7, 74] 

“Pleasant and unforgettable experiences through VR tourism, and it is 

formed as positive memories.” 

1. I had wonderful memories through this VR tourism experience. 

2. I had beneficial memories through this VR tourism experience. 

3. This VR tourism experience was unforgettable. 

Satisfaction 

[7, 75] 

“Satisfaction with the VR tourism experience.” 

1. VR tourism was satisfactory.  

2. VR tourism exceeded my expectations. 

3. Overall, I was satisfied with VR tourism. 

Source: developed by the authors. 

 

4.2. Survey and methodology 

 

To conduct this study, after demonstrating Fantafo Co., Ltd.'s multi-user VR content, the 

participants were surveyed. Fantafo Co., Ltd. holds a patent for KFIMS (Korea Fantafo 

Interaction Management Solution), a central management system for VR devices, which can 

connect more than 50 people to Virtual Reality simultaneously. By implementing this 

technology, Fantafo Co., Ltd. facilitates communication between information transmitters and 

multiple receivers, providing a high-quality educational environment by developing and 

integrating multi-user VR technology into a convenient tool in actual educational and industrial 

settings. 

 

Because multi-user VR experiences require multiple participants to be physically present and 

to engage simultaneously in a single session, the data collection process was inherently time-

intensive and logistically constrained. Accordingly, a two-stage survey design was adopted to 

facilitate sample recruitment. Using a structured questionnaire with 5-point Likert-scale items, 

the first survey was conducted at the ‘2023 Youth Dream Job Fair’ held at Jeju Venture Maru 

from 13:00 to 17:00 on Friday, September 8, 2023. This event was jointly hosted by Jeju Island 

and the Korean Ministry of Employment and Labor and offered various programs, including 

recruitment-related information for young job seekers such as students from specialized high 

schools, college students, and local youth. At this event, Fantafo Co., Ltd. demonstrated the 

multi-user VR program ‘VR world tour without a passport’, after which participants were 
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surveyed, yielding 23 valid responses. Although a relatively small sample size was anticipated, 

the smaller-than-expected number of respondents can be attributed to the limited duration of 

the event and the operational characteristics of multi-user VR experiences. Specifically, each 

VR session required a minimum number of participants to voluntarily assemble prior to 

initiation and involved an operation time exceeding 20 minutes, which substantially constrained 

the number of participants who could be surveyed during the event. 

 

To enhance the robustness of the dataset, a second round of data collection was conducted after 

consultation with domain experts. However, because many VR experience events primarily 

target young children, identifying an appropriate setting for adult survey participation posed a 

challenge. Subsequently, the second survey was conducted at the ‘2nd Information Festival: 

Hello, World!’ held on October 26, 2024, at Halla Gymnasium and hosted by the Jeju Provincial 

Office of Education. The event was designed for students, parents, and the public to experience 

and learn about digital technologies. The same multi-user VR program, VR World Tour without 

a Passport,’ was demonstrated, and surveys were administered to high school students and 

adults aged 17 or older. As a result, an additional 41 valid responses were collected, yielding a 

total sample size of 64 participants. Although the final sample size is modest, it is appropriate 

for exploratory empirical analysis given the immersive, event-based, and multi-user nature of 

the VR experience examined in this study. 

 

SPSS 23.0 was used to analyze the demographic characteristics of the respondents through 

frequency analysis. Exploratory factor analysis was conducted to assess construct validity, and 

internal consistency was evaluated using Cronbach’s α coefficients. Regression analysis was 

performed to examine the relationships among flow, memorable tourism experiences, and 

satisfaction. Furthermore, the mediating effect of memorable tourism experiences on the 

relationship between flow and satisfaction was tested using PROCESS Macro 4.2 (Model 4). 

 

4.3. Sample Characteristics 

 

A total of 64 valid samples were collected. Table 2 presents the characteristics of the 

respondents. Of the respondent group, 50.0% were male, by age, 40.6% were in their 40s, and 

20.3% were in their 30s. Most respondents held a college degree as their highest level of 

education (68.8%). The largest share of respondents (23.7%) reported a monthly income below 

2 million won (approximately USD 1,440). 71.9% of respondents had previously experienced 

VR, and 60.9% of respondents experienced VR less than once a month. 

 

Table 2. Sample Characteristics. 

Item Description 

1. Gender 1) male (50.0%), 2) female (50.0%) 

2. Age 
1) 10s (18.8%), 2) 20s (17.2%), 3) 30s (20.3%), 4) 40s (40.6%),  

5) 50s (1.6%), 6) 60s (1.6%) 

3. Education 1) high school (20.3%), 2) college (68.8%), 3) graduate school (10.9%) 

4. Occupation 

1) employee (17.2%), 2) self-employed (3.1%),  

3) professional worker (12.5%), 4) student (21.9%),  

5) housewife (10.9%), 6) civil servant (15.6%), 7) others (18.8%) 

5. VR experience 1) first (28.1%), 2) previously had experience with VR (71.9%) 
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6. VR experience 

frequency 

1) first (28.1%), 2) less than once a month (60.9%),  

3) once a month (6.3%), 4) 2~3 times a week (3.1%),  

5) more than 4 times a week (1.6%) 

Source: developed by the authors. 

 

5. Empirical results 

5.1. Reliability and Validity 

 

Exploratory factor analysis and reliability analysis were conducted to identify the factor 

structure of flow, Memorable tourism experiences, and satisfaction, and to verify the validity 

and reliability of the measurement scales. Principal component analysis and the varimax 

rotation method of orthogonal rotation were applied for factor analysis, and the Kaiser Meyer-

Olkin (KMO) sample adequacy test and Bartlett's sphericity test were conducted to determine 

the suitability of the model. In addition, reliability analysis was conducted using Cronbach's α 

value, and the results are as follows in Table 3. 

 

Table 3. Reliability and Validity. 

Construct Item 
Factor 

loading 
Commonality 

Eigen 

value 

Cronbach's 

α 

Variance 

Explanation 

(%) 

Flow 

a1 0.880 0 .774 

2.465 0.889 82.150 a2 0. 925 0 .855 

a3 0 .914 0 .835 

KMO=0.735, Bartlett's sphericity test: 𝑥2=109.633(df=3, p=.000)*** 

Memorable 

Tourism 

Experiences 

b1 0.924 0. 854 

2.590 0.914 86.343 b2 0.935 0.875 

b3 0.928 0.861 

KMO=0.761,  Bartlett's sphericity test: 𝑥2=136.165(df=3, p=.000)*** 

Satisfaction 

c1 0.915 0.837 

2.452 0.885 81.745 c2 0.882 0.778 

c3 0.915 0.837 

KMO=.740, Bartlett's sphericity test: 𝑥2=105.724(df=3, p=.000)*** 

Note: *** is significant at p<0.001. 

Source: ddeveloped by the authors. 

 

As a result of factor analysis, flow was extracted as one factor from three items, and the total 

variance explained was 82.150%, showing relatively high explanatory power. In Bartlett’s 

sphericity test to determine the suitability of the factor analysis model, the significance 

probability was 0.000, and the KMO value for the sample adequacy test was 0.735, indicating 

that factor analysis was appropriate. Cronbach’s α value was 0.889, showing a high value and 

internal consistency. 

 

Memorable tourism experiences were extracted as one factor from three items, and the total 

variance explained was 86.343%, showing a relatively high value. In Bartlett’s sphericity test, 

the significance probability was 0.000, and the KMO value for the sample adequacy test was 
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0.761, indicating that factor analysis was appropriate. Cronbach’s α value of Memorable 

tourism experiences was 0.914, proving a high value and internal consistency. 

 

Satisfaction was extracted as a single factor from a total of three items, and the total variance 

explained was relatively high at 81.745%. In Bartlett's sphericity test, the significance 

probability was 0.000, and the KMO value was 0.740, indicating that factor analysis was 

appropriate. Cronbach’s α value of Satisfaction was 0.885, which is a relatively high value, 

resulting in internal consistency. 

 

5.2. Correlations 

 

To examine the correlation between variables, Pearson's correlation coefficient was presented 

in Table 4. When examining the correlation between variables, there was a significant positive 

correlation between flow and Memorable tourism experiences (r=0.544, p<0.01). A significant 

positive correlation was also confirmed between flow and satisfaction (r=0.721, p<0.01). In 

addition, there was a significant positive correlation between Memorable tourism experiences 

and satisfaction (r=0.736, p<0.01). 

 

Table 4. Correlations. 

Variables    1)    2)   3) 

1) Flow 1   

2) Memorable tourism experiences 0.544** 1  

3) Satisfaction 0 .721** .736** 1 

Note: ** Correlation is significant at p<0.01 (two-tailed). 

Source: developed by the authors. 

 

5.3. Test Result 

 

The regression analysis conducted to verify hypothesis 1 of this research, ‘Flow has a positive 

effect on satisfaction,’ is shown in Table 5. Looking at the results of the analysis, an 

examination of the R2 value of flow on satisfaction was 52.0% (adjusted R2=51.2%), and the F-

value was 57.073, indicating that the regression model was appropriate at the significance level 

of p<0.001. The standardized coefficient, which is the influence of flow on satisfaction, was 

0.721, and flow was analyzed to have a significant positive effect on satisfaction at the 

significance level of p<0.001, so hypothesis 1 was accepted.  

 

Table 5. Relationship between Flow and Satisfaction. 

Independen

t variable 
B 

Standar

d error 
ꞵ t VIF DW 

(Constant) 1.524 0.371  4.111***  
2.173 

Flow 0.669 0.082 0.721 8.190*** 1.000 

R=.721, R2=.520, adjusted R2=.512, F=67.073, P=.000***  

Note: Dependent variable: Satisfaction, ***p<0.001. 

Source: developed by the authors. 
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To verify hypothesis 2 of this research, ‘Flow has a positive effect on memorable tourism 

experiences,’ regression analysis was conducted, and the results are presented in Table 6. The 

R2 value of flow on Memorable tourism experiences was 29.6% (adjusted R2=28.5%), and the 

F-value was 26.117, indicating that the regression model was appropriate at the significance 

level of p<0.001. The standardized coefficient, which is the influence of flow on Memorable 

tourism experiences, was 0.544, and flow was analyzed to have a significant positive effect on 

Memorable tourism experiences at the significance level of p<0.001, so hypothesis 2 was 

accepted.  

 

Table 6. Relationship between Flow and Memorable Tourism Experiences. 

Independen

t variable 
B 

Standar

d error 
ꞵ t VIF DW 

(Constant) 2.053 0.486  4.228***  
1.849 

Flow 0.547 0.107 0.544 5.110*** 1.000 

R=0.544, R2=0.296, adjusted R2=0.285, F=26.117, P=0.000*** 

Note: Dependent variable: Memorable Tourism Experiences, ***p<0.001. 

Source: developed by the authors. 

 

The test result of Hypothesis 3, ‘Memorable tourism experiences have a positive effect on 

satisfaction,’ is presented in Table 7. The R2 value of Memorable tourism experiences on 

satisfaction was 54.2% (adjusted R2=53.4%), and the F-value was 73.304, indicating that the 

regression model was appropriate at the significance level of p<0.001. The standardized 

coefficient, which is the influence of Memorable tourism experiences on satisfaction, was 0.736, 

and Memorable tourism experiences were analyzed to have a significant positive effect on 

satisfaction at the significance level of p<0.001. Therefore, hypothesis 3 was accepted.  

 

Table 7. Relationship between Memorable Tourism Experiences and Satisfaction. 

Independen

t variable 
B 

Standar

d error 
ꞵ t VIF DW 

(Constant) 1.466 0.361  4.055***  

2.183 
Memorable 

Tourism 

Experiences 

0.680 0.079 0.736 8.562*** 1.000 

R=0.736, R2=0.542, adjusted R2=0.534, F=73.304, P=0.000***  

Note: Dependent variable: Satisfaction, ***p<0.001. 

Source: developed by the authors. 

 

Before verifying the mediating effect of hypothesis 4, Memorable tourism experiences have a 

mediating effect between flow and satisfaction,’ a regression analysis was conducted between 

the dependent and independent variables to examine multicollinearity and autocorrelation. As 

shown in Table 5 above, the VIF value in the influence relationship between flow and 

satisfaction is 1.000, which is less than 10, indicating that there is no multicollinearity, and the 

Durbin-Watson (DW) index is 2.173, which is close to 2, indicating that there is no 

autocorrelation and that they are independent. Therefore, it was analyzed that the dependent 
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variable was independent without autocorrelation and that there was no multicollinearity in the 

independent variable, making it suitable for conducting a mediation effect analysis. 

 

Table 8 shows the results of analyzing the effects of the independent variable 'flow' and the 

mediator 'Memorable tourism experiences', on the dependent variable 'satisfaction'. Flow had a 

positive effect on satisfaction (ꞵ=0.455***), and Memorable tourism experiences also had a 

positive effect on satisfaction (ꞵ=0.488***), indicating that Memorable tourism experiences 

mediate the relation of flow on satisfaction. 

 

Table 8. Mediating Effect Analysis. 

Independent 

variable 
B 

Standard 

error 
ꞵ t LLCI ULCI 

(Constant) 0.598 0 .341  1.747 -0.087 1.282 

Flow 0 .423 0.079 0.455 5.332*** 0.264 0.581 

Memorable  

Tourism 

Experiences 

0 .451 0 .079 0.488 5.723*** 0.294 0.609 

R=.829, R2=.687, F=67,083, P=.000***  

Note: Dependent variable: Satisfaction, ***p<0.001. 

Source: developed by the authors. 

 

Table 9. Mediating Effect Decomposition. 

Effect 

Independent 

variable 

B ꞵ 
Boot 

se 

Indirect confidence intervals 

Boot  

LLCI 

Boot  

ULCI 

Total effect 0.423 0.670 0.082 0.506 0.833 

Direct effect 0.451 0.423 0.079 0.264 0.581 

Indirect effect 0.547 0.247 0.070 0.123 0.399 

Note: Dependent variable: Satisfaction, ***p<0.001. 

Source: developed by the authors. 

 

As shown in Table 9 above, through the mediation effect decomposition and bootstrapping, the 

statistical significance of the indirect effect was verified. As a result of decomposing the 

influence, the total effect was ꞵ=0.670, the direct effect was ꞵ=0.423, and the indirect effect 

was ꞵ=0.247. As a result of this analysis, the confidence interval did not include 0, verifying 

the statistical significance of the mediation effect. 

 

6. Discussion 
 

This study investigates the relationships among flow, memorable tourism experiences, and 

tourist satisfaction in multi-user VR tourism environments. The findings offer empirical 

insights into the experiential mechanisms through which users engage with immersive virtual 

tourism environments. 

 

First, the results indicate that flow has a positive effect on satisfaction. This finding is consistent 

with previous studies suggesting that flow positively influences satisfaction in various virtual 
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environments [26, 61]. In the context of multi-user VR tourism, the experience of flow appears 

to play a critical role in shaping user satisfaction. 

 

Second, the results indicate that flow positively influences memorable tourism experiences in 

a multi-user VR tourism context. This finding is consistent with previous studies suggesting 

that flow directly affects memorable tourism experiences [67]. However, empirical support for 

this relationship in virtual environments is still limited. The results of this study indicate that, 

in multi-user VR contexts, flow plays an important role in fostering memorable tourism 

experiences. 

 

Third, memorable tourism experiences were shown to have a positive influence on tourist 

satisfaction and to serve as a mediator between flow and satisfaction. This finding aligns with 

previous studies emphasizing the role of memorable tourism experiences in linking flow to 

satisfaction [43, 68, 69, 70]. Moreover, the mediating effect suggests that flow contributes to 

satisfaction by facilitating the formation of memorable tourism experiences. In the context of 

multi-user VR, memorable tourism experiences thus serve as a key experiential mechanism 

linking flow to tourist satisfaction. 

 

Overall, these findings contribute to the literature on immersive tourism technologies by 

clarifying how experiential mechanisms operate within multi-user VR environments. In 

particular, this study advances prior research by empirically identifying a key experiential 

mechanism through which flow enhances memorable tourism experiences and ultimately 

influences tourist satisfaction in multi-user VR contexts. 

 

7. Conclusions 
 

This study provides an integrated understanding of memorable VR tourism experiences and 

technological elements, such as flow, by situating user experience within socially interactive 

and immersive multi-user VR environments enabled by digital technologies. Despite the rapid 

advancement of VR as a core technology for the metaverse, empirical research on multi-user 

VR tourism experiences remains limited, particularly with respect to how immersive 

experiences are translated into evaluative outcomes such as satisfaction. Addressing this gap, 

the present study empirically demonstrates the experiential mechanism through which flow 

enhances memorable tourism experiences and subsequently shapes tourist satisfaction in multi-

user VR contexts. In doing so, this research offers empirical insights into how user experience 

contributes to value creation and behavioral evaluation in emerging metaverse tourism 

environments. 

 

Flow experience is a prominent topic in tourism literature, and the ability to appropriately judge 

flow and apply knowledge about it is critical in establishing and maintaining the long-term 

competitiveness of tourist destinations and customer satisfaction [12,67]. Flow experience is 

considered the optimal consumer experience [9,10] and is an important indicator of visitor 

experience quality [11,12]. Taking together, these perspectives indicate that flow functions as 

more than a momentary psychological state, serving instead as a key mechanism through which 

tourists cognitively and emotionally evaluate their experiences. This interpretive role of flow 

becomes particularly salient in digital and immersive tourism contexts, where experiential 

engagement rather than tangible attributes plays a dominant role in shaping user evaluation. 
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Accordingly, examining flow in immersive environments provides meaningful insights into 

how user experience evolves into satisfaction and subsequent behavioral evaluation. 

 

Also, memorable tourism experiences are important to capture tourists’ emotional and 

subjective responses [44], and many destinations are trying to create and provide Memorable 

tourism experiences to improve their competitive edge [50]. Therefore, Flow and Memorable 

tourism experiences are emerging as an attractive interdisciplinary topic of study in various 

types of tourism research [12,43,67]. However, prior research has largely overlooked how these 

experiential constructs interact within multi-user VR environments, where shared presence and 

social interaction fundamentally alter the nature of tourism experiences. Responding to this 

limitation, the present study proposes and empirically validates an integrated framework linking 

flow, memorable tourism experiences, and satisfaction using data from actual multi-user VR 

participants. By doing so, this research contributes to tourism and digital-environment literature 

by explaining how immersive and socially interactive VR experiences are internalized and 

evaluated by users, offering both theoretical advancement and practical relevance. Despite the 

limited attention paid to flow and memorable tourism experiences in multi-user VR contexts, 

this study empirically examines their relationships with satisfaction using data from actual 

multi-user VR participants, thereby offering early theoretical and practical insights for VR 

tourism research. 

 

7.1. Theoretical implications 

 

Tourism offers tourists a variety of experiences, but much research is still needed on the 

elements that create memorable tourism experiences. VR, which provides immersive 

experiences in the metaverse, is being utilized as an effective tool to influence users' cognitive 

functions, such as attention and memory. However, empirical research focusing on multi-user 

VR environments, where experiences are socially shared rather than individually consumed, 

remains limited. This study advances theoretical understanding by explaining how flow and 

memorable tourism experiences jointly function as experiential mechanisms shaping tourist 

satisfaction. 

 

The first empirical results of this study showed that the Flow of multi-user VR tourists had a 

positive effect on satisfaction. In other words, the higher the immersion of multi-user VR 

tourists, the higher the satisfaction. This research result is consistent with previous studies on 

AR games [61] and VR sports [26]. From a digital and virtual-environment perspective, this 

result suggests that satisfaction in VR tourism is not primarily driven by technological features 

alone, but by the extent to which the system enables sustained experiential engagement. Multi-

user VR amplifies this process by introducing social presence and shared immersion, which 

intensifies attentional focus and emotional resonance, thereby reinforcing the flow state. As a 

result, users are more likely to evaluate their experiences positively when they perceive a high 

level of immersion and engagement. 

 

The second result of this study is that flow has a positive effect on memorable tourism 

experiences. Several experimental studies have shown that increasing users' immersion using 

VR affects their memory [63,64], but there are few empirical studies analyzing VR users on the 

relationship between Flow and memorable tourism experiences in virtual tourism. In this study, 

the flow of multi-user VR tourism has a positive effect on memorable tourism experience, 
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which means that the higher the immersion of tourists in VR tourism, the more memorable 

experiences can be created. In previous studies, pleasant arousal, such as excitement or joy, was 

shown to enhance the memory formation of rural tourists [66], and flow was shown to have a 

direct effect on memorable tourist experiences in the context of music festivals [67]. From a 

theoretical perspective, these findings extend prior tourism research by demonstrating that 

mechanisms traditionally associated with memory formation in physical tourism contexts also 

operate in immersive virtual environments, with flow functioning as a key experiential 

condition in this process. 

 

The third result is that memorable tourism experiences have a positive effect on satisfaction. In 

various studies, memorable tourism experiences increase tourists’ satisfaction [43,68,69], and 

this research also verified this in the multi-user VR tourism. From a theoretical perspective, this 

finding suggests that memorable tourism experiences function as a key evaluative lens through 

which tourists assess the overall quality and value of their experiences. Rather than emerging 

solely from immediate affective responses, satisfaction is shaped by how experiences are 

recalled, interpreted, and integrated into tourists’ longer-term cognitive and emotional 

frameworks. In multi-user VR tourism, where experiences are immersive and socially shared, 

memorable tourism experiences become particularly influential because they anchor transient 

virtual interactions into meaningful and enduring evaluations. 

 

Finally, memorable tourism experiences had a mediating effect on the relationship between 

flow and satisfaction. In meta-analysis studies, memorable tourism experiences are often 

analyzed as having a mediating effect [44], and various studies [69,71,72] also support the 

mediating role of memorable tourism experiences. However, few results analyze whether 

memorable tourism experiences have a mediating effect between the flow and satisfaction of 

VR tourists. This is the first study to analyze the mediating effect of memorable tourism 

experiences in multi-user VR and can have academic significance. From a theoretical standpoint, 

the mediating role of memorable tourism experiences provides a deeper explanation of how 

immersive engagement is translated into evaluative outcomes in multi-user VR tourism. This 

finding suggests that satisfaction in immersive virtual tourism is not merely an immediate 

reaction to engagement, but the outcome of a memory-based evaluative process. While prior 

studies have identified the mediating role of memorable tourism experiences in physical 

tourism contexts, the present findings confirm that similar evaluative mechanisms operate in 

digitally mediated and socially interactive VR tourism. 

 

7.2. Managerial implications 

 

The metaverse refers to a multi-user environment that blends physical reality with digital 

virtuality, with VR as one of the key technologies used to develop it. By advancing wireless 

HMDs and related technologies, multi-user VR is created, providing shared immersive 

experiences where many users can participate. In line with these developments, the tourism 

industry is also preparing to improve user experience and transition into the metaverse era. 

From a managerial perspective, multi-user VR represents a strategic platform through which 

tourism organizations can design scalable, immersive, and socially interactive experiences that 

create digital service value in the metaverse era. Its importance lies in presenting empirical 

evidence on how technological infrastructures in multi-user VR are translated into experiential 

value and user-centered service outcomes. 
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In this study, flow positively affected satisfaction. In a previous study [13], flow was identified 

as a key factor influencing consumer values in VR tourism experiences and was considered the 

strongest factor affecting visit intention. Accordingly, managerial efforts should focus on 

designing VR tourism services that sustain users’ flow through coherent narratives, intuitive 

interaction design, and balanced challenge–skill structures, rather than relying solely on 

technological novelty. 

 

Flow also has a positive effect on memorable tourism experiences. In a previous study, there is 

still a need for much research on the elements that create memorable tourism experiences [62]. 

This study found that providing flow in VR has a positive effect on forming memorable tourism 

experiences through empirical research. From a managerial standpoint, this implies that flow-

enhancing design elements play a critical role in transforming immersive VR encounters into 

memorable experiences that shape future consumer decision-making, such as revisit intentions 

and word-of-mouth. Therefore, increasing user flow by empowering guides and human 

interaction in multi-user VR would enhance memorable tourism experiences. 

 

In this study, memorable tourism experiences were analyzed to increase user satisfaction. In a 

previous study, providing memorable tourism experiences through smart technology plays an 

essential role in influencing tourist satisfaction [43]. The importance of the concept of 

memorable tourism experiences in tourism research stems from the influence that memories 

have on consumer decision-making; that is, customer satisfaction directly influences behavioral 

intentions. Thus, multi-user VR tourism content should be managed not merely as a one-time 

experience, but as a digital service encounter in which memorability functions as a key driver 

of satisfaction, perceived value, and behavioral intention. 

 

Finally, memorable tourism experiences had a mediating effect between flow and satisfaction. 

In other words, it can be understood that the higher the users' flow, the more memorable the 

tourism experience becomes, and the higher the satisfaction level is. The identified mediating 

role of memorable tourism experiences suggests that managerial strategies should prioritize 

experiential design that integrates immersion, social interaction, and memory formation, as 

satisfaction is ultimately generated through remembered value rather than immediate 

engagement alone. Accordingly, this study advances understanding of user experience 

formation by clarifying that flow generates value indirectly through memory formation, thereby 

reinforcing the importance of experiential design that supports both immersion and 

memorability in emerging metaverse tourism contexts.  

 

7.3. Limitations 

 

This study is among the early empirical efforts to examine flow and memorable tourism 

experiences in the context of multi-user VR tourism. Nevertheless, several limitations should 

be acknowledged. First, the relatively small sample size limits the generalizability of the 

findings. Because multi-user VR experiences require multiple participants to be physically 

present and to engage simultaneously, data collection in event-based settings is inherently time 

intensive and logistically constrained. In addition, the relatively long duration of each VR 

session restricted the number of participants who could be recruited during the events. 
Accordingly, the results should be interpreted as exploratory and context-specific rather than 
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broadly generalized. Second, although this study focused on the role of memorable tourism 

experiences, the construct was measured as a single dimension. Consequently, the multifaceted 

characteristics of memorable tourism experiences may not have been comprehensively 

represented. Subsequent studies may overcome these limitations by utilizing broader and more 

heterogeneous samples and by implementing multidimensional measurement frameworks that 

more fully reflect the complexity of memorable tourism experiences in multi-user VR settings.  
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