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Abstract: This study aims to develop a new theoretical framework from the perspective of the
Technology Acceptance Model (TAM), incorporating flow theory, to explore the factors influencing
behavioral intentions to participate in metaverse tourism. Using data from 518 respondents with
metaverse experience and participation in metaverse tourism, the study employed R Studio and
Structural Equation Modeling (SEM) to test the relationships between variables in the model. The
results indicate that metaverse flow has a significant positive impact on users’ perceived usefulness
and perceived ease of use, with flow demonstrating strong explanatory power as a precursor factor.
Perceived usefulness and perceived ease of use are predictors of users’ attitudes to using metaverse
technology. A positive attitude towards the metaverse can enhance users’ support for metaverse
tourism and their behavioral intention to participate in it, while support also positively influences
behavioral intention. Support for metaverse tourism acts as a clear mediator between attitudes
and behavioral intention. The newly developed theoretical framework in this study provides a
fresh perspective for metaverse tourism research and helps enrich empirical analysis in this field. By
deeply analyzing tourists’ behavioral intentions, the study provides valuable insights for stakeholders
to develop targeted marketing strategies and services, thus promoting the future development of
metaverse tourism.
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1. Introduction

The metaverse has moved from its early concepts and technological exploration
to a stage of widespread understanding and important technological advances. This
development has attracted global attention. Although the gaming industry has been the
primary driver of the metaverse’s explosive growth, its potential extends far beyond this
sector. According to Dwivedi et al. [1], the metaverse is poised to impact a wide range
of industries, including marketing, education, tourism, and healthcare. The growing
popularity of the metaverse can be attributed to the increased convenience it brings to
our daily lives and its substantial influence on changing lifestyles. This effect has been
particularly magnified in the context of the global pandemic. The metaverse is powered by
immersive technologies, such as mixed reality (MR), augmented reality (AR), and virtual
reality (VR), alongside advanced network infrastructure and enabling platforms [2]. These
technologies are designed to provide users with deeply immersive experiences.

The surge in metaverse development, fueled by the global pandemic, has prompted
the tourism industry to explore new avenues for growth. According to Koohang et al. [3],
the advent of metaverse tourism is considered one of the most innovative and promising
developments in the digital transformation of the tourism and hospitality sectors. The
integration of digital technologies increasingly blurs the boundaries between the physical
and virtual worlds. The metaverse, by offering immersive, environmentally friendly and
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pandemic-compliant hotel and tourism experiences, holds significant potential to disrupt
the entire industry and reshape the way people explore and experience the world [4].
Organizations like UNESCO are working with technology companies to use virtual reality
and metaverse platforms to rebuild and promote cultural heritage sites around the world.
These virtual reconstructions not only help preserve cultural heritage but also provide
visitors with an unprecedented immersive experience of these historic landmarks. China’s
Zhangjiajie has also integrated the metaverse with tourism through the “Zhangjiajie Planet”
platform. Similarly, a research team at Kyoto University in Japan has developed “Ter-
raverse” (temple metaverse tourism) for online tourism activities, such as temple visits,
incense offerings, and prayers. Incheoncraft provides virtual travel experiences in South
Korea through the Incheon Edition of Minecraft. The metaverse offers users endless oppor-
tunities to explore new tourist destinations, experience different cultures, and engage in
tourism activities that may be impossible or inaccessible in the real world [5]. In addition,
it has the potential to encourage visitors to physically visit destinations after participating
in metaverse tourism activities or to continue engaging in metaverse tourism even after a
physical visit [6].

As a hot topic in recent years, the metaverse and metaverse tourism have attracted
widespread attention from academia. Jafar et al. [7] explored the impact of immersive
tourism experiences and cognitive perceptions on metaverse tourist loyalty. Zhang et al. [8],
guided by self-determination theory and the theory of planned behavior, examined the
determinants of Gen Z and Gen Y participation in metaverse tourism. Mandal et al. [9]
used the Technology Acceptance Model to explore the key drivers influencing Gen Z
participation in and satisfaction with metaverse tourism and its effect on their word-of-
mouth intentions

Previous research on the tourism sector has been relatively limited [10], and the
logic of metaverse application in the tourism industry remains unclear [2]. Flow has
often been treated as an outcome variable. However, given the characteristics of the
metaverse and metaverse tourism, this study positions flow as a precursor variable to
explore the relationship between metaverse flow and users’ acceptance and attitudes
towards this technology. Moreover, the mechanism by which users’ attitudes influence
their behavioral intentions to participate in metaverse tourism is still not well understood.
To better understand the relationship between these factors, this study draws on social
exchange theory and incorporates metaverse tourism support as a mediating variable
in the research model. Therefore, combining flow theory with the perspective of the
Technology Acceptance Model (TAM), this study aims to develop an innovative research
model to investigate the factors influencing behavioral intentions in metaverse tourism.
This research aligns with current trends and scholarly calls in the field and will also enrich
quantitative research in the metaverse tourism field and provide insights into the future
development of this field. These insights will help the tourism and hospitality industries
create targeted marketing strategies and design immersive experiences that lead to more
satisfying tourist experiences. As a complement to traditional tourism, the development of
metaverse tourism can help diversify and promote the growth of the tourism industry.

2. Theoretical Background and Hypotheses
2.1. Metaverse and Metaverse Tourism

The term metaverse was first introduced in 1992 by Neal Stephenson in his science
fiction novel Snow Crash, where “meta” means beyond, and “verse” means universe. In
his view, the metaverse is a virtual space distinct from the real world.

With the development of technology, the metaverse integrates multiple virtual tech-
nologies such as digital twins and blockchain. It provides immersive virtual interactions,
mirrored realities, and a systematic economy. It represents a new form of Internet appli-
cation and social structure. The countless scenarios it builds transcend the boundaries
between reality and virtuality, showcasing strong collective interactivity, technological
empowerment, artificial intelligence, and digitalization. In other words, the metaverse vir-
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tualizes real society through advanced technology, significantly impacting human economic
and social life and breaking existing rules, systems, and barriers.

The academic community has not yet developed a unified definition of the metaverse.
Some scholars believe the metaverse is a digital world that exists beyond reality and
propose that the metaverse includes four dimensions, augmented reality (AR), lifelogging,
mirror world, and virtual reality (VR) [11], with VR being a critical component supporting
its development [12]. In 2021, Facebook(Menlo Park, CA, USA) officially renamed itself
“Meta”, proposing to build a metaverse company within five years. According to CEO
Mark Zuckerberg, the metaverse is the future of the Internet, where breakthroughs in
digital technology can create hyper-realistic virtual spaces, renewing and expanding the
scope of human social activities. The metaverse has the potential to enhance everyday life,
creating a fully immersive shared space to meet everyday needs such as entertainment,
work, and social interaction [13].

The metaverse’s development is in full swing. A report by McKinsey & Company
(Chicago, IL, USA) (2022) indicates that since 2022, more than USD 1.2 trillion has been
invested in the metaverse, with 79% of active users spending money on metaverse platforms.
The current value of virtual space within the metaverse is USD 6.3 billion and is expected
to grow to USD 84.09 billion by the end of 2028 [14].

The metaverse has impacted various industries. It has been applied in the hospital-
ity and tourism sectors, where activities such as attending meetings, concerts, visiting
museums, and touring tourist attractions can all be delivered within metaverse systems.
Unlike the real-world tourism experience, which requires preparation, travel, time, money,
and effort, virtual reality tourism can replace physical tourism, providing tourists with a
relatively complete tourism experience and offering advanced entertainment experiences
to visitors [15,16]. Although current virtual reality tourism cannot provide the same social
and sensory satisfaction as physical travel, as metaverse technology develops, it can cre-
ate unique multi-sensory immersive experiences, offering more realistic hospitality and
tourism experiences to attract customers [4,6]. Especially in the post-pandemic era, the
development trend in tourism is highly innovative and technology-oriented [17]. Dig-
italization is transforming traditional tourism methods, with virtual reality technology
providing an innovative foundation for the development of the tourism industry [18–20].
With the rise of the metaverse, metaverse tourism has emerged. Koo et al. [21] propose
that metaverse tourism can be understood as “a new form of tourism that integrates ob-
jects, humans, avatars, interfaces, and networking capabilities”. Lee et al. [5] believe that
metaverse tourism breaks the limitations of time and space, attracting tourists with a novel,
convenient, and highly immersive interactive way of traveling.

In summary, this study defines metaverse tourism as the use of VR, AR, and other
immersive technologies to achieve virtual visits to real-world tourism destinations in digital
space, emphasizing the tourist experience throughout the process.

2.2. Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) [22] is an important framework for under-
standing how users accept and use new technology. It is based on Ajzen and Fishbein’s
theory of reasoned action (TRA). The TAM predicts users’ intentions and behaviors re-
garding technology use through two core variables: perceived usefulness (the degree to
which a person believes that using a particular system will enhance their job performance)
and perceived ease of use (the degree to which a person believes that using a particular
system will be effortless). According to Granić and Marangunić [23], the TAM is widely
recognized as one of the most well-known models for predicting technology adoption
and usage behavior. Scholars are increasingly using the TAM across different domains to
predict user acceptance of learning technologies, such as education [24], healthcare [25], and
e-commerce [26]. However, due to the TAM’s limited consideration of external variables,
it often requires integration with other theories for expansion. The Extended Technology
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Acceptance Model (ETAM) incorporates external variables into the TAM, making the model
more comprehensive and capable of explaining more behavioral variation.

As an emerging technology, the metaverse has attracted significant scholarly attention.
Oh [27] used the ETAM to study factors influencing the intention to use the metaverse. Wu
and Yu [28] used the ETAM to investigate user acceptance of the metaverse. However, there
is a notable lack of research combining the ETAM with metaverse tourism activities. Liu
and Park [29] integrated the TAM with the TPB to explore the impact of metaverse tourism
experiences on actual visit intentions. Given the ETAM’s excellent predictive capabilities,
this study combines flow theory with the TAM as the appropriate framework.

2.3. Flow Theory

The concept of flow theory was first introduced by psychologist Csikszentmihalyi
in 1975 to describe the optimal experiential state individuals reach when fully engaged
in a particular activity. Csikszentmihalyi et al. [30] described flow as “a state of complete
immersion in an activity that is challenging, leading to a pleasurable state where the
self disappears”. Key characteristics of the flow state include clear goals and feedback
mechanisms, high concentration without distractions, balance between challenge and skill,
a distorted sense of time, a lack of concern about failure and satisfaction with the activity,
and the loss of self-awareness.

Flow theory has been widely applied in education to stimulate students’ interest
and enhance their motivation to learn [31,32]. In addition to education, flow theory has
also shown significant effectiveness in explaining online purchasing behavior [33], com-
pleting daily tasks [34], and workplace well-being [35]. In the field of tourism, Wu and
Liang [36] used flow theory to study tourists’ motivations for participating in rafting activi-
ties. Zhang et al. [37] explored the relationship between the experience economy model
and the multidimensions of flow theory in performance tourism. Hoffman and Novak [38]
indicated that flow theory is suitable for studying the behavioral intentions and perceptions
of VR users, which has led to its increasing application in virtual tourism [39,40]. More-
over, some scholars have used flow theory to study metaverse technologies and virtual
spaces [41,42]. However, there is a notable lack of research combining metaverse tourism
activities with flow theory. Since metaverse tourism aims to provide immersive travel
experiences, integrating it with flow theory is highly appropriate. Therefore, this study
combines metaverse tourism with flow theory to explore strategies for optimizing immer-
sive experiences, providing new insights for the development of the tourism industry and
related technologies.

2.4. Hypothetical Relationships
2.4.1. Relationships between Flow and Perceived Usefulness and Perceived Ease of Use

Flow is always associated with positive affective valence, whereas immersion does not
inherently presuppose positive emotions [43]. Flow differs from general user engagement.
Flow is usually associated with extremely high levels of satisfaction and creativity. In
contrast, engagement focuses more on the interaction process between users and products
or services, including the frequency, duration, and depth of interaction. Users with high
engagement may use a product frequently and for extended periods, but they may not
necessarily experience flow. Flow plays a significant role in augmented reality technolo-
gies [20], enhancing user engagement and enjoyment in online entertainment [44]. It can
also influence and alter users’ behavior in learning computer skills and participating in
online leisure activities [45].

Previous studies have shown that in social interaction-focused games or virtual en-
vironments, the simplicity and convenience of the interface can enhance the flow state of
users [46]. In addition, Han et al. [47] found a positive correlation between factors that
enhance user flow status and antecedents of technology acceptance. Both flow theory and
the TAM have shown strong explanatory power in predicting user behavioral intentions.
Kim and Hall [40] combined flow theory with TAM, verifying that perceived usefulness
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positively affects the flow state of tourists. Yang et al. [48] used the SOR (stimulus–organism–
response) framework, integrating the TAM and technology readiness (TR) model, to verify
that the flow experience brought by virtual tourism can enhance tourists’ perceptions of the
usefulness and ease of the use of technology. The existing literature shows that only a few
studies have combined flow theory with the TAM, and these studies primarily consider flow
as a subsequent factor to perceived usefulness and the ease of use. Research examining flow
as an antecedent is lacking. Ruangkanjanases et al. (2024) investigated the flow experience
in online shopping behavior as a precursor to perceived usefulness in the e-commerce sec-
tor [49]. Given that incorporating the flow state to extend TAM can enhance its explanatory
power [45] and address this research gap, the following hypotheses are proposed:

Hypothesis 1. Metaverse technology flow has a significant positive impact on users’ perceived
usefulness.

Hypothesis 2. Metaverse technology flow has a significant positive impact on users’ perceived
ease of use.

2.4.2. Relationships between Perceived Usefulness and Perceived Ease of Use and Attitude

This study develops a framework based on past research results to explain the factors
influencing tourists’ behavioral intentions to participate in metaverse tourism. Because
technologies such as VR and AR involved in metaverse platforms are already familiar to
the public and have been experienced in various social media and games, this familiarity
can significantly help users reduce the associated technological barriers. In addition, the
unique experiences and conveniences provided by metaverse technology allow users to
tangibly perceive its benefits, which can further reduce their focus on perceived ease of use,
thereby enhancing their perception of usefulness. According to Fishbein and Ajzen [50],
attitude is the tendency to respond positively or negatively to a psychological object. The
TAM has demonstrated that users’ attitudes toward technology acceptance are influenced
by perceived usefulness and perceived ease of use [51], and this has also been validated in
the context of virtual tourism [48,52]. In the context of metaverse tourism, the TAM has
not been widely applied and studied. Mandal et al. [9] verified that Generation Z tourists’
perceived enjoyment and ease of use positively impacted their engagement and satisfaction.
Liu and Park [29] found a significant positive correlation between perceived usefulness
and attitude but no statistical correlation between perceived ease of use and attitude. Based
on the above research, the following hypotheses are proposed:

Hypothesis 3. Perceived usefulness has a significant positive impact on users’ attitudes to using
the metaverse.

Hypothesis 4. Perceived ease of use has a significant positive impact on users’ attitudes to using
the metaverse.

2.4.3. Relationships between Attitude and Support

Gursoy et al. [53] indicated in their research that residents’ support for the tourism
industry is often understood as their attitude towards tourism. However, some studies in-
terpret residents’ support or opposition to tourism as their behavioral intention or behavior
towards the industry [54]. In sustainable tourism, scholars have examined factors influ-
encing residents’ support for sustainable tourism development, including attitudes [55,56],
community attachment [57], and perceived benefits [53]. Nunkoo and Gursoy [58] used
social exchange theory and identity theory to verify the impact of residents’ attitudes
on their support for the tourism industry. Therefore, based on the above research, the
following hypothesis is proposed:

Hypothesis 5. Attitudes to using the metaverse have a significant positive impact on support for
metaverse tourism.
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2.4.4. Relationships between Attitude and Behavioral Intention

The concept of behavioral intention originates from attitude theory in psychology.
Hyun and O’Keefe [59] pointed out that behavioral intention is an individual’s positive or
negative behavioral tendency or intention towards an attitude object, generally referring to
the likelihood or tendency of an individual to take a specific action or approach based on
their attitude. In the field of tourism, researchers often interpret behavioral intention as
the intention to revisit or repurchase and the willingness to recommend tourism products
to others [60]. The relationship between attitude and behavioral intention has been well
demonstrated in the TAM and other theoretical models (e.g., the TRA). Previous studies also
support that a positive attitude toward metaverse technology enhances tourists’ behavioral
intentions to participate in metaverse tourism [29]. Based on the above research, the
following hypothesis is proposed:

Hypothesis 6. Attitudes to using the metaverse have a significant positive impact on the behavioral
intention to participate in metaverse tourism.

2.4.5. Relationships between Support and Behavioral Intention

Support can be defined as “a forward-looking action orientation that provides addi-
tional backing for a cause through behavioral actions” [61]. Social exchange theory plays a
crucial role in explaining the relationship between residents’ support for tourism and their
perceived benefits from the tourism industry. In other words, residents are more likely to
show positive behavioral intentions and actions towards tourism if they can benefit from
its development [62,63]. Recent studies have also shown that gamification technologies are
increasingly being used to motivate individuals to support various beneficial personal and
collective behaviors, thus encouraging the use of such technologies [64]. Metaverse tourism
enhances metaverse technology by adding elements of fun and enjoyment, which fosters
users’ support for technology and drives their intention to participate in metaverse tourism.
Previous research has rarely explored support as a precursor to behavioral intentions, with
more studies focusing on related variables such as satisfaction [65,66]. To address this
research gap, the following hypotheses are proposed:

Hypothesis 7. Support for metaverse tourism has a significant positive impact on the intention to
participate in metaverse tourism.

3. Methodology
3.1. Measurement

This study used multiple indicators to develop questionnaire items, enhancing validity
by considering various aspects of constructions [67]. The questionnaire items were de-
signed using a 5-point Likert scale, ranging from strongly disagree (1) to strongly agree (5),
and were divided into two sections. The first section included items related to the research
variables, while the second section collected demographic information from respondents,
including the following seven items: gender, age, place of residence, education level,
marital status, occupation, and monthly income level. The study referenced several es-
tablished scales from previous research. Based on prior studies, metaverse flow was
measured with six items [40,68], the perceived usefulness of metaverse technology with
four items [52,69], the perceived ease of use of metaverse technology with four items [52,69],
attitude towards the metaverse with three items [58,70], support for metaverse tourism
with four items [58,71], and behavioral intention to participate in metaverse tourism with
five items [69,72]. To ensure the effectiveness of the content, the questionnaire items were
reviewed by three scholars from the metaverse technology field and three from the tourism
field. In addition, a pilot test was conducted with 30 users with experience in using the
metaverse and participating in metaverse tourism. This helped clarify the items further and,
to some extent, reduced the potential for respondents to exaggerate the positive aspects
due to novel effects. The specific items of the questionnaire will be detailed later.
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The specific model of this study is illustrated in Figure 1.
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3.2. Data Collection and Analysis

The questionnaire used in this study aims to collect data from a representative sample
in South Korea on user flow, perceived usefulness, perceived ease of use, and attitudes
towards metaverse technology, as well as their support for and behavioral intentions
towards metaverse tourism. South Korea, as a strong player in information technology, has
shown great interest and support for the development of the metaverse and its applications
in various fields. Therefore, the survey targeted respondents in South Korea aged 14 and
older who have used the metaverse and have experience with metaverse tourism. Before
answering the questions, each participant ensured a clear understanding of the research
objectives and questions. Special consideration was given to selecting respondents under 18,
as the metaverse user base tends to be relatively young. Their perspectives are crucial to
understanding the attitudes and status of the younger generation using the metaverse and
participating in metaverse tourism. The questionnaire explicitly stated that all responses
would be anonymous and used solely for research purposes, thus protecting respondents’
information security. Due to the flexibility and convenience of metaverse tourism in terms of
devices, time and location, which differ from traditional tourism, the survey was conducted
online rather than selecting specific case locations. The survey lasted four days, from 20 to
23 March 2023. Data were collected from respondents through quota sampling, considering
demographic information such as age, gender, and residence. A total of 560 questionnaires
were collected during this period. After eliminating invalid responses characterized by
excessively short completion times and identical response patterns, 518 valid questionnaires
were retained for detailed analysis. The effective response rate was 92.5%.

To test the relationships and effects presented in the research model, this study em-
ployed the Structural Equation Modeling (SEM) method and used R-Studio 4.3.2 to analyze
the collected data. Gay and Airasian [73] noted that if the population size is around 5000 or
more, the sample size for the SEM should exceed 400. The sample size in this study meets
this requirement, ensuring the accuracy of the estimates.

4. Results
4.1. Descriptive Statistics of Respondents

The demographic characteristics of the respondents are shown in Table 1. The gender
distribution of the respondents is balanced, with a roughly equal ratio of males to females.
Most respondents were between 20 and 39 (72.4%), indicating that the younger population
shows greater interest in the metaverse and metaverse tourism. Respondents generally
have a high level of education. Regarding marital status, most respondents are married
(61.6%). In terms of occupation, office workers make up the largest group, followed by
students and professionals, accounting for 77.4% collectively. Geographically, respondents
are widely distributed, with the largest populations in Seoul (37.8%) and Gyeonggi-do
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(28.6%). In terms of monthly income, most respondents fall into the middle to lower
income range.

Table 1. Demographic characteristics of respondents. (N = 518).

Characteristics N (%) Characteristics N (%)

Gender Career
Male 256 (49.4) Professional/Technical Position 65 (12.5)
Female 262 (50.6) Entrepreneur (Including Self-Employed) 20 (3.9)
Age Service Industry 17 (3.3)
14–19 years old 42 (8.1) Office Worker 219 (42.3)
20–29 years old 171 (33.0) Civil Service 20 (3.9)
30–39 years old 204 (39.4) Military 2 (0.4)
40–49 years old 83 (16.0) Students 117 (22.6)
50–59 years old 17 (3.3) Housewife 21 (4.1)
60–69 years old 1 (0.2) Freelance 20 (3.9)
Education Others 17 (3.3)
High school 67 (12.9) Residence
College 42 (8.1) Seoul 196 (37.8)
University 352 (68.0) Busan 29 (5.6)
Postgraduate or above 57 (11.0) Daegu 15 (2.9)
Marital status Incheon 32 (6.2)
Married 319 (61.6) Gwangju 10 (1.9)
Unmarried 198 (38.2) Daejeon 12 (2.3)
Divorced 1 (0.2) Ulsan 3 (0.6)
Monthly income Gyeonggi-do 148 (28.6)
less than USD 800 108 (20.8) Gangwon-do 7 (1.4)
USD 800~USD 1600 43 (8.3) Chungcheongbuk-do 7 (1.4)
USD 1600~USD 2400 106 (20.5) Chungcheongnam-do 13 (2.5)
USD 2400~USD 3200 87 (16.8) Jeollabuk-do 10 (1.9)
USD 3200~USD 4000 59 (11.4) Jeollanam-do 7 (1.4)
USD 4000~USD 4800 40 (7.7) Gyeongsangbuk-do 12 (2.3)
USD 4800~USD 5600 20 (3.9) Gyeongsangnam-do 10 (1.9)
USD 5600~USD 6400 23 (4.4) Jeju Island 4 (0.8)
Over USD 6400 32 (6.2) Sejong 3 (0.6)

Note: USD 1 ≈ KRW 1369.

4.2. Measurement Model

Before testing the causal relationships among the components, we estimated the mea-
surement model of this study by performing confirmatory factor analysis (CFA). The pro-
posed measurement model fits the data well, as shown in Table 2 (CFI = 0.954, NFI = 0.909,
NNFI = 0.947, and RMSEA = 0.042). In addition, as shown in Table 3, all factor loadings are
greater than 0.5. Moreover, in terms of reliability, each construct demonstrates sufficient
reliability, as all Cronbach’s Alpha values are greater than 0.7 [74].

Table 4 provides statistics on convergent and discriminant validity. All average
variance extracted (AVE) values and composite reliability (CR) values for multiple scales
exceed the minimum thresholds of 0.5 and 0.7, respectively [75], confirming convergent
validity. In addition, the AVE for each construct is generally greater than the squared
correlation coefficients, indicating that the discriminant validity is generally satisfactory.

Table 2. Results of goodness-of-fit indices for measurement model.

Measurement χ2 df Normed χ2 CFI NFI NNFI RMSEA

Model 543.762 284 1.915 0.954 0.909 0.947 0.042
Suggested value * ≤3 ≥0.9 ≥0.9 ≥0.9 ≤0.08

Note: * suggested values were based on Hair et al. [75].
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Table 3. Reliability and confirmatory factor analysis.

Factors and Scale Items Standardized Loading Cronbach’s Alpha

F1: Flow (FL)
I imagine making the metaverse amazing. 0.731

0.890

Metaverse is an important part of my daily life. 0.845
I feel joy in the metaverse. 0.709
I strive to obtain information related to the metaverse. 0.704
The metaverse is my favorite hobby activity. 0.794
I lose track of time when I am in the metaverse. 0.777

F2: Perceived Usefulness (PU)
The metaverse will be useful to me. 0.767

0.881
The metaverse will enhance my daily life. 0.814
I can achieve the desired results through the metaverse. 0.821
The metaverse provides me with valuable information. 0.825

F3: Perceived Ease of Use (PEOU)
The configuration of the metaverse is convenient to use. 0.735

0.823
The method of using the metaverse is generally easy and simple. 0.763
Using the metaverse requires little effort. 0.701
It is easy to obtain the desired information through the metaverse. 0.740

F4: Attitude (AT)
The metaverse is of high quality. 0.662

0.745The metaverse is valuable. 0.752
The metaverse is attractive. 0.710

F5: Support (SU)
I think there should be more promotion of metaverse tourism. 0.803

0.898
I support policies for metaverse tourism. 0.843
The influence of metaverse tourism will gradually grow. 0.813
Metaverse tourism needs to be promoted. 0.858

F6: Behavioral Intention (BI)
I will recommend metaverse tourism to people around me. 0.875

0.916
I will speak positively about metaverse tourism to people around me. 0.863
I will share information about metaverse tourism with people around me. 0.821
I will visit metaverse tourist destinations in the future. 0.763
When planning real trips in the future, I will prioritize the tourist
destinations I visited in the metaverse. 0.815

Notes: all standardized factor loadings are significant at p < 0.001.

Table 4. Results of measurement model (N = 518).

Construct FL PU PEOU AT SU BI

FL 1.000

PU 0.777
(0.603) 1.000

PEOU 0.673
(0.452)

0.753
(0.567) 1.000

AT 0.713
(0.509)

0.750
(0.562)

0.586
(0.343) 1.000

SU 0.526
(0.277)

0.625
(0.390)

0.443
(0.197)

0.659
(0.435) 1.000

BI 0.620
(0.385)

0.666
(0.444)

0.495
(0.245)

0.641
(0.411)

0.889 *
(0.790) 1.000

CR 0.892 0.882 0.825 0.752 0.898 0.916
AVE 0.580 0.651 0.541 0.503 0.688 0.686

Notes: * pairs of constructs with highest correlations; numbers in parenthesis indicate squared correlations among
latent constructs; correlation coefficients are estimated from R.
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4.3. Structural Model

Figure 2 summarizes the estimated results of the research model proposed in this study.
The results confirm that the proposed structural model fits the data well (χ2 = 641.848,
df = 292, χ2/df = 2.198, RMSEA = 0.048, CFI = 0.938, NFI = 0.892, and NNFI = 0.931). The
hypothesis testing results are shown in Table 5 and Figure 2. Users’ flow in metaverse tech-
nology has a significant positive impact on perceived usefulness and perceived ease of use
(βFL→PU = 0.820, t = 38.604; βFL→PEOU = 0.713, t = 21.035). H1 and H2 are supported.
Users’ perceived usefulness and perceived ease of use of metaverse technology have a sig-
nificant positive impact on their attitude (βPU→AT = 0.770, t = 17.721; βPEOU→AT = 0.103,
t = 2.020). Thus, H3 and H4 are supported. Furthermore, users’ attitude towards using
the metaverse significantly positively influences their support for metaverse tourism and
their behavioral intention to participate in metaverse tourism (βAT→SU = 0.708, t = 15.338;
βAT→BI = 0.192, t = 3.043). H5 and H6 are supported. Lastly, users’ support for metaverse
tourism has a significant positive impact on their behavioral intention to participate in
metaverse tourism (βSU→BI = 0.753, t = 13.534). Thus, H7 is supported.
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Table 5. Standardized parameter estimates of structural model (N = 518).

Hypotheses Coefficients t-Values Test of Hypotheses

H1 FL→PU 0.820 *** 38.604 Accepted
H2 FL→PEOU 0.713 *** 21.035 Accepted
H3 PU→AT 0.770 *** 17.721 Accepted
H4 PEOU→AT 0.103 * 2.020 Accepted
H5 AT→SU 0.708 *** 15.338 Accepted
H6 AT→BI 0.192 ** 3.043 Accepted
H7 SU→BI 0.753 *** 13.534 Accepted

Notes: * p < 0.05, ** p < 0.01, *** p < 0.001. FL = flow; PU = perceived usefulness; PEOU = perceived ease of use; AT
= attitude; SU = support; BI = behavioral intention.

Overall, users’ flow in metaverse technology is a key prerequisite for the TAM, and
user attitudes towards metaverse technology play a role in explaining their support for
and behavioral intention to participate in metaverse tourism. Users’ support for metaverse
tourism is also an important direct predictor of behavioral intention. In addition, support
partially mediates the relationship between attitude and behavioral intention.
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5. Discussion and Conclusions

This paper modifies the TAM by incorporating the concept of metaverse flow, creating
a model that integrates metaverse flow with the TAM. By examining both flow and technol-
ogy perceptions, the study confirms users’ attitudes to metaverse technology and explores
its impact on support for metaverse tourism and behavioral intentions. It also validates
the mediating role of metaverse tourism support and reveals the underlying mechanisms
behind the shift from attitudes towards metaverse technology to intentions to engage in
metaverse tourism, thus enhancing the explanatory power of the TAM in the context of
metaverse tourism. The main conclusions are as follows:

First, flow is a positive emotional state that can have a positive impact on individual
behavior. For individuals, metaverse flow represents their cognitive engagement with
metaverse technology and metaverse tourism, which can spark curiosity and anticipation
towards metaverse tourism. Flow can alleviate feelings of unfamiliarity and discomfort
with new technology, stimulate positive emotions, and significantly enhance their per-
ception of metaverse technology, leading to a more optimistic and positive assessment.
Specifically, a higher degree of metaverse flow leads to a more positive assessment of tech-
nology, influencing perceptions of ease of use and usefulness. Unlike most previous studies,
this paper demonstrates that flow acts as an antecedent factor affecting perceptions of ease
of use and usefulness, showing strong explanatory power in the results. This conclusion
addresses gaps in existing research and offers new perspectives for expanding the TAM.
For developers and practitioners of metaverse technology, it is essential to provide virtual
experiences that are as close to or beyond sensory dimensions, allowing users to fully enjoy
and immerse themselves in the metaverse. This approach helps users experience the novel
aspects of metaverse technology more intuitively and profoundly, further awakening their
intrinsic interest and anticipation, enhancing their recognition of technology, and enhancing
users’ willingness to repeatedly use and engage in consumption with this technology.

Second, consistent with previous research findings, perceived usefulness and per-
ceived ease of use are predictors of users’ attitudes to metaverse technology. When users
perceive new technology as easier to use and more useful, their attitude towards using
metaverse technology becomes significantly more positive, which in turn enhances their
support for metaverse tourism. Notably, in this study, perceived usefulness has a much
stronger impact on usage attitudes than perceived ease of use. From the perspective of
usefulness, metaverse technology can overcome limitations of time, space, and resources,
saving costs associated with consumption and offering virtual experiences comparable
to real ones. In immersive technologies, users often prioritize gaining novel experiences
or reducing costs and improving efficiency. These factors help explain why, when users
recognize the benefits metaverse technology can offer, they are more willing to overcome
difficulties encountered during its use. This also explains why perceived usefulness has a
far greater impact than ease of use in this context. In tourism, metaverse tourism eliminates
spatial and temporal constraints, reducing the preparation, time, and money required for
travel, and addresses issues such as accessibility, overcrowding, and long queues that affect
the travel experience and satisfaction in traditional tourism. The immersive, super-sensory
experience of metaverse tourism can provide new experiences that rival traditional on-site
travel and can, to some extent, replace physical travel. The strong perception of techno-
logical usefulness makes users’ attitudes towards metaverse technology more optimistic
and positive and intensifies their expectations for metaverse tourism. Perceived ease of use
refers to the cost and threshold of adopting metaverse technology, essentially, the level of
convenience. When new technology is highly attractive, even a steep initial learning curve
will not hinder the formation of a positive attitude. Moreover, as users spend more time
with technology and gain experience, their proficiency with metaverse technology will in-
crease, reducing the long-term impact of perceived ease of use on their attitudes. However,
this does not mean that ease of use is unimportant. Therefore, developers of metaverse
tourism platforms should focus on simplicity and convenience when designing products,
such as intuitive and easy-to-use interfaces. In addition, they should enhance the appeal
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of the product to attract users to immerse themselves and experience the new offerings of
metaverse tourism more easily and directly. Concurrently, metaverse tourism practitioners
should increase the promotion of metaverse tourism experiences to help users who cannot
or do not wish to choose traditional travel to make up for their regrets, potentially creating
superior virtual travel experiences and turning them into loyal consumers and advocates
of metaverse tourism.

Third, metaverse tourism support plays an important mediating role between atti-
tudes towards the metaverse and behavioral intentions. Metaverse tourism support acts
as a black box in the mechanism linking attitudes towards metaverse technology with
behavioral intentions in the context of metaverse tourism. A positive attitude towards
metaverse technology (high quality, value, appeal, etc.) directly evokes users’ curiosity and
expectations for metaverse tourism, fostering intentions to engage in promotional behaviors
such as recommending, sharing, and revisiting. Beyond this direct effect, attitudes have
a stronger indirect effect on behavioral intentions through metaverse tourism support. A
positive attitude towards metaverse technology stimulates users’ support and emotional
investment in the development of metaverse tourism, leading to proactive behaviors. This
study confirms Kaplanidou and Vogt’s [76] view that technology is a critical component in
shaping tourist experiences and generating tourism behaviors. Attitudes to new technology
in tourist destinations can meet tourists’ expectations and determine tourism outcomes.
Therefore, when developing and designing metaverse tourism products, it is crucial to fully
understand the needs of tourists through interviews, surveys, and votes, leveraging the
stimulating effect of new technology to enhance the user experience, increase recognition,
and promote positive behaviors such as recommendations and repeat visits. The shift from
smart tourism to metaverse tourism highlights that technology is a driving force for the
future development of the tourism industry. Offering technology-driven tourism products
represents a new direction for future tourism development. The unique value and benefits
of metaverse tourism over traditional physical travel are receiving increasing attention.

6. Limitations and Future Research Agenda

The limitations of this study are as follows: First, our survey was conducted only in
South Korea, so the findings may not be generalizable to other regions. Future research
should broaden geographical coverage to enhance the generalizability of results. Second,
this study was conducted during the COVID-19 pandemic, and results may differ as the
impact of the pandemic diminishes or disappears. In addition, as metaverse technology
continues to evolve and become more widespread, users’ perceptions and proficiency with
technology may change over time. Future research could benefit from comparisons across
different time periods to gain deeper insights. Third, this study focused only on flow as
a precursor variable in the TAM and did not consider other influencing factors. Future
research could explore additional factors such as government policies, travel motivation,
tourist knowledge, and cultural differences. Fourth, the significant mediating role of
support between attitude and behavioral intentions, highlighted as a novel contribution,
could be further expanded in future studies by incorporating moderating variables (e.g.,
travel experience) to explore their effects on mediating relationships. We could also extend
this study to other tourism segments to examine the applicability of this mediating effect
in different contexts. Finally, future studies could investigate the relationship between
metaverse travel intentions and traditional tourism, which could provide valuable insights
and deepen our understanding of how these two forms of tourism interact and influence
one another.
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