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Introduction: Museums use digital resources to provide online services to the public, and a “digital museuming” boom has started. The mechanism of online museum visiting and its impact on willingness to visit on site has become an important issue of widespread concern. Therefore, based on the theory of presence and cognitive-emotional-behavioral theory, this paper introduces perceived value and cultural identity as mediating variables to explore the influence of the digital museuming experience on the willingness to visit on site from the audience’s perspective.

Method: Questionnaires were distributed, using the snowball sampling method, and 429 valid questionnaires were returned.

Results: The empirical test presents the following results: (1) virtual reality technology multi-dimensionally expands the digital museuming experience; (2) immersion, interaction and available experience promote willingness to visit on-site; (3) hedonic experience in the process of digital museuming cannot be ignored; and (4) perceived value and cultural identity play a mediating role.

Discussion: User experience of visiting virtual museums, perceived value and cultural identity influence user willingness to visit museums in the field, but perceived value does not enhance the user’s cultural identity, maybe due to the inability of the online experience to increase the depth of the experience.
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1. Introduction

Today, with advancements in digital technology, museums take on new forms of presentation. Virtual reality, artificial intelligence, the Internet, and smartphone-related services are becoming increasingly popular, and museums are becoming smarter as a result of this rapid wave of digital development (Proctor, 2011). Digital museums have increased their cultural heritage and content, fully utilizing their existing potential value (Choi and Kim, 2021).

As the United Nations Educational, Scientific, and Cultural Organization (UNESCO) (2020) reports, the outbreak of COVID-19 caused a large number of museums to temporarily close. The closure of museums due to COVID-19 and the massive decrease in visitors have had a huge impact on the museum industry (Choi and Kim, 2021), but the “stay-at-home economy” has become prevalent and pushed the development of digital business in many industries (Liao et al., 2023). The emergence of online services has met the demand for cultural consumption in such special times and, against this backdrop, digital museums have attracted public attention. The COVID-19 crisis has accelerated the digitization of museums themselves (Agostino et al., 2020), and more museums are adopting online exhibitions and services to provide the public with online experiences that transcend physical space and time constraints. China, for example, launched the “digital museuming at home” campaign, which received more than 26.76 million visitors in 2 days, including a peak of 174,000 visitors to the National Museum of China (Xinhua News Agency, 2020). Meanwhile, a beta version of an application, “digital museuming Dunhuang,” which was embedded in WeChat and QQ applications, was jointly launched by the Dunhuang Academy, People’s Daily New Media and Tencent. The number of visitors exceeded 5.7 million in 20 days (Art China, 2020). Similar services have been launched by world-renowned museums, such as the British Museum and the Louvre.

In the post-Covid-19 era, museums have not stopped digitizing, but instead sought to facilitate their offline experiences in an online format (Meng et al., 2022). Many users visit museums’ websites at home, or view exhibits online using virtual reality devices or live streaming. Not only can they visit museums anytime and anywhere, they can also enjoy the exhibits from multiple angles. Digital technology and virtual reality have huge potential for further development. This use of Internet platforms to visit exhibition halls and virtual museums is called digital museuming (Meng et al., 2022). This way of visiting museums breaks the space–time limits and brings unique experiences. For example, the real-time interaction of live streaming generates a sense of social presence and immersion (Chen and Liao, 2022). Hence, digital museuming generates psychological feelings and emotions, through the process of communication and interaction.

User experience impacts behavior intention. Zheng et al. (2022) note that destination live streaming impacts viewers’ travel intentions. In the post COVID-19 context, the integration of cultural tourism and digital tourism is particularly important, and we need to clarify how digital museums can effectively stimulate willingness to visit on site through digital means (Samaroudi et al., 2020). Given this background and the practical needs, this paper selects users who have participated in digital museuming on the Internet as research subjects to explore the impact of the digital museuming experience on museum visitors’ willingness to visit on site.

Drawing on presence theory and cognitive-emotional-behavioral theory, this study reveals two critical psychological mechanisms, perceived value and cultural identity, by which the digital museuming experience affects on-site visiting intention. The term “presence” is derived from the term “virtual presence” and refers to a feeling of immersion, embodied in a psychological state. It is generally accepted that presence is the psychological state in which participants feel they are in a virtual environment—a subjective feeling of being there rather than a real experience (Sanchez-Vives and Slater, 2005). Sense of presence is one of the most important advantages of digital tourism, as in destination live streaming and online commerce (Chen and Liao, 2022; Zheng et al., 2022). With the continuous development and practical application of virtual reality technology, the sense of presence felt by participants surrounded by and interacting with virtual environments has garnered attention. Presence theory emphasizes communication and interaction in online environments (Xu et al., 2021), and promotes an understanding of user experience. Meanwhile, cognitive-emotional-behavioral theory suggests that individual behavioral change has three stages. The theory notes that cognition affects user behavior. When people decide to visit a museum offline, their perceived online visiting experience impacts their intention and behavior. These two theories are useful and appropriate for explaining how digital museuming impacts on-site visiting.

This study is conducted to explore the impact of the digital museuming experience on users’ willingness to visit on site. Specifically, we attempt to answer the following research questions: (1) What are the factors that make up the digital museum experience? (2) Does the digital museuming experience affect willingness to visit museums on site? (3) What factors of the digital museuming experience affect willingness to visit museums on site? (4) Does the perceived value that audiences receive during digital museuming affect cultural identity? (5) Do audiences’ perceived values and cultural identities play a mediating role between the digital museuming experience and a visit? (6) Do audiences’ perceived values and cultural identities play a mediating role between the digital museuming experience and their willingness to visit?



2. Theoretical background and research hypothesis


2.1. Theoretical background


2.1.1. Presence theory

Many scholars analyze the theory of presence and differences in individual experiences from a psychological perspective. Presence is a subjective feeling of “being there” in the digital context (Zahorik and Jenison, 1998; Schubert, 2009). Spatial presence as a cognitive feeling comes from the unconscious spatial cognition processes, which is the experience of being in the same space and time. When users are visiting online spaces, they not only perceive the “real” environment where they are physically present, but also the context defined by the multimedia environment. The perceived presence contributes to the user’s flow experience (Skadberg and Kimmel, 2004; Schubert, 2009). Zhang and Xu (2021) consider an individual’s presence to be a subjective experience. The degree of immersion is judged in two main ways: sensory immersion due to the characteristics of the virtual reality technology, degree of manipulation, immersion and interaction which directly affect the experience; and emotional arousal, with a higher level of emotional arousal making the immersive experience stronger (Güzel, 2014).

This paper uses “immersion” to refer to the immersive experience participants receive from the information in a virtual reality environment. When participants visit and explore a virtual destination, they can feel the presence of the destination, interact with local perceptions and communicate with real people in the virtual environment (Zahorik and Jenison, 1998). This serves as a bridge to help us understand the impact of online experiences on offline activities.



2.1.2. Cognitive-emotional-behavioral theory

Cognitive-emotional-behavioral theory explains the occurrence of behavior, with the process of individual behavior change consisting of three stages, the cognitive, the emotional and the behavioral (Corstorphine, 2006; Zhou et al., 2022). Cognition is rational perception, including perceptions, beliefs, ideas and understanding, resulting from the individual’s exposure and experience. Emotions are mental states that develop on the basis of cognition and include judgments, emotions and feelings of attachment. Basic cognitive and emotional evaluation leads to behavioral intentions, tendencies, and preferences. Thus, individuals first form a cognition about something, and this cognition leads to an emotion about that thing, and eventually, guided by the cognition and emotion, they take actions (Corstorphine, 2006; Zhou et al., 2022). This theory is applicable to studies related to tourist behavior. Luo et al. (2021) construct a cognitive-emotional-behavioral structural equation model to explore the influence of poetry cognition and emotion evaluation on behavior intention from the perspective of tourists, based on cognitive-emotional-behavioral theory.

As a result of the COVID-19 outbreak, museums rely on advanced virtual reality technology to integrate existing cultural resources and conduct digital museuming activities for the general public in virtual space. After experiencing digital museuming, the public can measure the time and effort spent on digital museuming to generate perceived value, which is the basis of behavioral intention. Cultural identity is generated and an emotional evaluation of the museum as a whole is made, and this emotional empathy determines their willingness to visit the site.




2.2. Research hypotheses


2.2.1. Digital museuming experience, perceived value and cultural identity

The audience takes in the virtual sense of the digital museuming experience through the perceptions of their five senses and their own experiential process. As Alba and Hutchinson (1987) argue, the experience not only familiarizes consumers with the product and deepens their unique impressions but also creates brand associations, thus creating a strong personal connection with the brand. Unlike offline experiences, the sensory stimulation of the virtual environment makes it easier for consumers to understand the product, and research indicates that consumers who have an online experience are more likely to have a strong perceived value than those who only have an offline experience.

Many studies have been conducted into the dimensions of the tourism experience. Otto and Ritchie (1995) summarize six sub-dimensions, novelty, hedonics, interaction, stimulation, security and comfort, which constitute an overall service experience. Otto and Ritchie (1996) view tourism as a service industry, and emphasize the subjective feelings experienced by customers when they consume and evaluate services. The dimensionality of the service experience in tourism is composed of hedonics, peace of mind, involvement and recognition. Kim et al. (2012) develop a scale to measure tourism experiences, including hedonism, refreshment, local culture, meaningfulness, knowledge, involvement and novelty. In the digital era, the culture and tourism industry constantly tries to develop new tourism experiences with virtual reality and other digital technologies. He et al. (2018) argue that virtual reality experiences, in the context of digital museums, include visual appeal, entertainment, enjoyment, and escapism. Technology is one of the key factors that determines the virtual tourism experience. Perez-Marcos (2018) explores the main components of virtual reality experience, immersion, interaction, sensorimotor contingencies and illusions. A virtual reality-based model of experience in museums is constructed by Trunfio and Campana (2020), dividing museum visitor experience into seven dimensions, information, customization, format, usability, information saving, interaction and sense of experience. Wu et al. (2020) introduce the virtual reality experience into the field of tourism and propose that virtual tours include immersion, interaction, usability and illusion. When users access a digital museum, they are immersed in the environment and see the exhibits through technology facilities. At the same time, users can operate digital devices for interaction and interact with each other, resulting in a rich visiting experience. Based on the literature, combined with the characteristics of visiting digital museums, the digital museuming experience is divided into four dimensions: cognitive immersion experience, interactive experience, available experience and hedonic experience. Cognitive immersion is a mental state in which people who are interested in something become completely immersed. Interactive experience is an important part of obtaining a high degree of immersion in virtual museums, which can be divided into several types, personal roaming, human-computer interaction and interaction among visitors. Available experience refers to the effectiveness, efficiency and satisfaction of people in terms of achieving their goals. It refers to how users feel and whether, and to what extent, their visiting needs are met when they visit a digital museum. Hedonic experience refers to the emotions of relaxation and enjoyment evoked by roaming in digital museums, based on certain sensory experiences and emotional satisfaction.

Because digital museuming activities are inherently immersive (Thomas and Carey, 2005; Jin et al., 2015; Errichiello et al., 2019), interactive (Shipps and Phillips, 2013), available (Flavián et al., 2006), and hedonic (He et al., 2018), this study classifies digital museuming experience into cognitive immersion experience, interactive experience, available experience and hedonic experience. It is expected for the audience to produce corresponding subjective feelings and form their own unique perceived values when participating in such a unique environment as digital museuming. Based on the above, the following hypotheses are proposed:


H1: The experience of digital museuming positively affects the perceived value.

H1a: The cognitive immersion experience in digital museuming positively influences the perceived value.

H1b: The interactive experience in digital museuming positively influences the perceived value.

H1c: The available experience in digital museuming positively influences the perceived value.

H1d: The hedonic experience in digital museuming positively influences the perceived value.
 

Individual subjectivity in tourism has received much attention. There is a close relationship between identity, as an influencing factor of the tourism experience, and individual subjectivity. In tourism activities, a positive tourism experience can enhance the perceived value of the tourist, which in turn reinforces cultural identity towards the destination (Agarwal and Karahanna, 2000). Using both quantitative and qualitative research methods to examine the experiences of tourists at sites associated with natural or man-made disasters or atrocities, Kang et al. (2012) show a significant positive correlation between tourism experience and personal gain.

Culture is the essence of a place and is symbolic of the spiritual dimension. Cultural identity reflects feelings towards a certain culture and the sense of belonging to a culture (Pan et al., 2019; Gao et al., 2020; He and Ai, 2021). It is the process of integrating culture into an individual’s self-concept, which reflects not only their identification with the culture but also their perceptions of a set of elements associated with the culture. The formation of cultural identity is a long and complicated process and develops gradually in social surroundings, encompassing the recognition of religion, history, customs and society (Keillor et al., 1996; Altugan, 2015). From the perspective of cultural attitudes, cultural identity is a key attribute that influences the psychology and behavior of tourists. Thus, cultural identity reflects the emotional side of the tourist, emphasizing their cultural emotions regarding the destination, which is an important factor influencing tourism behavior (Tian et al., 2020). Specifically, cultural identity can enhance the initiative of the tourist and is a potential factor guiding actual behavior. The value of a destination is more easily accepted and appreciated by tourists if their cultural identity is evident, and is a priority factor for a positive experience. Museums have a certain cultural carrying capacity, and tourists tend to develop a sense of belonging when visiting and touring museums, which in turn influences their cultural identity.

Accordingly, this study argues that cultural identity is a positive emotion, directed towards culture, that audiences generate during their digital museuming. With the development of the information society, museum tourism gradually integrates with digitalization, while creating its own characteristics, and continues to show humanistic meaning, enhancing audiences’ cultural identity with the museum. Cultural identity, to a certain extent, relates to what individuals gain at the end of the tour, and this also applies to the relationship between the digital museuming experience and cultural identity. Digital museuming provides a new way for audiences to experience history and culture through immersive and interactive virtual cultural spaces that communicate the cultural connotations of museums, enhancing people’s sense of cultural identity. Based on the above, the following hypotheses are proposed:


H2: The experience of digital museuming positively influences cultural identity.

H2a: The cognitive immersion experience in digital museuming positively influences cultural identity.

H2b: The interactive experience in digital museuming positively influences cultural identity.

H2c: The available experience in digital museuming positively influences cultural identity.

H2d: The hedonic experience in digital museuming positively influences cultural identity.
 



2.2.2. Digital museuming experience and willingness to visit on site

The virtual reality environment created through digital museuming activities can provide audiences with first-hand experience similar to on-site tourism, prompting potential audiences to learn real-world information about the destination. Li et al. (2021) select groups of people with virtual tourism experience as subjects and explore the transformation mechanisms between virtual tourism experiences and on-site tourism behavior. The importance of the virtual tourism experience is increasing, which not only provides potential tourists with a digital sensory experience but also enables tourists to feel the destination in advance, which helps them make decisions and affects their willingness to visit on site (Cheng and Huang, 2022). As an important technological tool, digital museuming can be seen as a new counterpart to the willingness to visit museums. Visitors who have had a digital museuming experience focus more on the content of the experience itself, which, to some extent, provides them with the possibility to visit museums in the field. Based on the above, this study proposes the following hypotheses:


H3: The digital museuming experience positively influences the willingness of the audience to visit on site.

H3a: The cognitive immersion experience in digital museuming positively influences audience willingness to visit on site.

H3b: The interactive experience in digital museuming positively influences audience willingness to visit on site.

H3c: The available experience in digital museuming positively influences audience willingness to visit on site.

H3d: The hedonic experience in digital museuming positively influences audience willingness to visit on site.
 



2.2.3. Perceived value, cultural identity and willingness to visit on site

The study of perceived value began in the 1980s, along with the advent of the experience economy, when companies began to pay attention to customers’ consumption experience. Zeithaml (1988) defines perceived value as the consumer’s overall evaluation of the utility of a product or service based on the perceptions of what was gained and given; a trade-off between perceived benefits and perceived costs. In the field of management research, perceived value is often seen as a subjective construct that changes with time and consumer culture. Babin et al. (1994) state that the general definition of value is the consumer’s perception of the subjective value of some activity or object, taking into account all the net benefits and consumption costs. Nowadays, scholars explore the connotations of perceived value, arguing that tourism destinations demonstrate their value and unique service (Gallarza and Saura, 2006). Although perceived value is abstract, it can still be perceived. Therefore, this study defines perceived value as a subjective feeling that audiences have after visiting a digital museum in person, based on the time and effort they spend.

From past literature, it is known that there is a significant relationship between perceived value and consumers’ behavioral intentions. Meng (2018) studies the relationship between perceived value and consumer behavior in virtual brand communities, and classifies perceived value into four dimensions, psychological value, functional value, entertainment value and social value, concluding that all four dimensions have a positive correlation with consumers’ behavioral intentions. Extended to the field of tourism, the perceived value of virtual tourism has a significant impact on actual behavioral intentions (Farivar and Wang, 2022). In the process of digital museuming, audiences derive perceived value, which can influence their willingness to visit on site. Accordingly, this study formulates the following hypothesis:


H4: The perceived value following digital museuming positively influences willingness to visit on site.
 

Based on the conceptual definition of cultural identity, this study argues that it reflects positive emotions toward a culture. Many scholars focus on tourists’ emotions and behavioral intentions and analyze the relationship between the two empirically, concluding that tourist emotion positively influences behavioral intention (Chen et al., 2022). Thus, if visitors develop a strong sense of belonging in the process of digital museuming, they will want to visit their favorite museums in person to experience the real surroundings, facilities and cultural atmosphere. At the same time, they will be willing to recommend the museum to their friends and family. Based on the above, the study proposes the following hypothesis:


H5: Following digital museuming, cultural identity positively influences willingness to visit the site in person.
 

Many scholars study the relationship between perceived value and brand identity, local identity, community identity, cultural identity, etc. For example, Han (2020) uses an empirical research method to specifically analyze the perceived value of virtual community members and brand identity based on the stimulus-organism-response model, and the results show that the perceived value of virtual community members has a significant positive impact on brand identity. Kaur et al. (2020) make a similar argument. In the process of digital museuming, audiences can experience public services and the uniqueness of museum culture, and gain pleasure and emotional satisfaction, deepening their personal sense of identity and belonging to museum culture. Based on the above, the study proposes the following hypothesis:


H6: Perceived value positively influences cultural identity following digital museuming.
 



2.2.4. The mediating role of perceived value and cultural identity

In the field of cultural heritage, studies use perceived value as a mediating variable in the tourism experience model, confirming its mediating role and suggesting that positive evaluation can promote positive perceptions of cultural heritage and enhance the experience of Nature resource management culture. Gao et al. (2020), based on theory related to ethnic nature, take cultural identity as a mediating variable to explore its role in ethnic contact, using a questionnaire method. The results show that cultural identity about own ethnicity plays a mediating role between ethnic contact and ethnic essentialism (Zhang et al., 2021). Perceived value and cultural identity play mediating roles between audience experiences and behavior. Satisfied visitors revisit and recommend destinations to others (Prayag and Ryan, 2012). Hence, after experiencing digital museuming, audiences develop their perceptions of value and cultural identity toward the museum, which in turn influences their intention to visit. Based on the above, this study proposes the following hypotheses:


H7: Perceived value mediates the relationship between digital museuming experience and willingness to return to the site following digital museuming.

H7a: Following digital museuming, perceived value mediates cognitive immersion experience and willingness to visit on site.

H7b: Following digital museuming, perceived value mediates interactive experience and willingness to visit on site.

H7c: Following digital museuming, perceived value mediates available experience and willingness to visit on site.

H7d: Following digital museuming, perceived value mediates hedonic experience and willingness to visit on site.

H8: Following digital museuming, cultural identity mediates digital museuming experience and willingness to visit on site.

H8a: Following digital museuming, cultural identity mediates cognitive immersion experience and willingness to visit on site.

H8b: Following digital museuming, cultural identity mediates interactive experience and willingness to visit on site.

H8c: Following digital museuming, cultural identity mediates available experience and willingness to visit on site.

H8d: Following digital museuming, cultural identity mediates hedonic experience and willingness to visit on site.
 

By exploring the relevant theoretical foundations and reviewing the existing literature, the theoretical research model is finally constituted based on the logical relationship and hypothesis analysis of four elements: the digital museuming experience, perceived value, cultural identity and willingness to visit on site. This paper explores the influence of digital museuming experience on willingness to visit on site, taking digital museuming experience as the antecedent variable from the theory of presence. Meanwhile, the research model is constructed based on cognitive-emotional-behavioral theory, with perceived value following a digital museuming experience as the cognitive element, cultural identity as the emotional element, and willingness to visit on site as the behavioral element. The theoretical model of the study is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Theoretical model.






3. Research design


3.1. Data collection and sample characteristics

This study selects users who have participated in digital museuming activities and therefore have digital museuming experience as the research subjects. Questionnaires were distributed through one-to-one electronic contacts, WeChat groups, WeChat Moments circles, Weibo-related topics, the Super Talk community, the Douban museum group, etc (Zeng and Zhu, 2021). The period of study is from September 15 to November 30, 2021. The sampling techniques are the non-probability judgmental sampling method and snowball method. A total of 536 questionnaires were distributed, and 475 were returned. In order to improve the quality of the questionnaires, the researcher screened them in terms of response level and response length, and found that the overall completion level was good. After analyzing the initial data, 46 invalid questionnaires with response times of less than 90 s were excluded, leaving 429 valid questionnaires; an effective rate of 90.32%.

Among the survey respondents, women account for 55%, and they are mainly young or middle-aged (18–35 years old accounting for 76.7%), possess a higher education level (a bachelor’s degree or above accounting for 67.6%). More than two-thirds of respondents have rich digital museuming experience, and nearly half the respondents have been digital museuming for a long time, which reflects the attractiveness of digital museuming (see Table 1).



TABLE 1 Demographic characteristics of the respondents.
[image: Table1]



3.2. Measurements

In this empirical study of digital museuming, the experience scale is based on Shipps and Phillips (2013) and Jin et al. (2015), modified to incorporate the characteristics of digital museuming, with 16 items. The perceived value scale is based on Gallarza and Saura (2006) and Meng (2018), and consists of 4 items. The cultural identity scale is based on Pan et al. (2019) and Tian et al. (2020), and uses 5 items. The willingness to visit scale is based on Prayag and Ryan (2012), and consists of 3 items. All items are measured on a 5-point Likert scale, where 1 indicates “strongly disagree” and 5 indicates “strongly agree.”




4. Data analysis and results


4.1. Reliability and validity analysis

Cronbach’s alpha coefficient is a common measure of reliability, the value of which is proportional to consistency and reliability. A reasonable alpha coefficient of 0.7 is required for scale reliability, and the closer the coefficient is to 1, the higher the reliability. Meanwhile, convergent validity and discriminant validity together constitute structural validity. A validation factor analysis is conducted using AMOS 24.0 software to test the structural validity of the scale. A standardized factor loading greater than 0.6, a composite reliability (CR) value greater than 0.7, and an average variance extracted (AVE) value greater than 0.5 indicate good convergent validity of the scale. The results of the reliability and validity analysis of each study variable are shown in Table 2. When the correlation coefficient of each variable with the other variables is no greater than the square root of the AVE of that variable, it indicates that the scale has good convergent validity, as shown in Table 3.



TABLE 2 Reliability and validity analysis.
[image: Table2]



TABLE 3 Distinct validity.
[image: Table3]



4.2. Model and direct path test


4.2.1. Model fit analysis

The overall goodness-of-fit of the model is tested using AMOS 24.0, before the hypothesis testing of the model is performed. The fit of the model is analyzed by maximum likelihood estimation (MIE), and the fit indicators are: χ2/df value, root mean square error of approximation (RMSEA), goodness of fit (GFI), normed fit index (NFI), incremental fit index (IFI), Tucker Lewis index (TLI), and other indicator values. When the sample is large, the χ2/df criterion can be relaxed from 1–3 to 1–5; RMSEA below 0.05 indicates an excellent fit, and between 0.05 and 0.08 indicates an acceptable fit; the values of CFI, NFI, IFI, and TLI are between 0 and 1, and values above 0.9 represent an excellent fit; the parsimony normed fit index (PNFI) and parsimony comparative fit index (PCFI) values are above 0.6, representing an acceptable fit. The results of the theoretical model fit indexes are shown in Table 4.



TABLE 4 Model fitness index values.
[image: Table4]



4.2.2. Direct path test

The structural equation model is constructed using AMOS 24.0 and tested to obtain the standardized path coefficient (estimate), standard error of the estimate (SE), critical ratio (CR), and p-value. The standardized path coefficient indicates the amount of change in Y when X changes by one standard deviation, and the correlation between the variables is determined by the absolute value of the path coefficient, which is proportional. The t-value in the t-test is the critical ratio, and the p-value is the degree of significance of the path. When the p value is less than 0.05, the hypothesis is generally considered valid. From the results of the path test, it can be seen that hypotheses H3d and H6 are not valid. Hypotheses H1a, H1b, H1c, H1d, H2a, H2b, H2c, H2d, H3a, H3b, H3c, H4, and H5 are valid. The specific values are shown in Table 5.



TABLE 5 Path test results.
[image: Table5]



4.2.3. Intermediary effect test

The demographic variables are used as control variables, and a bootstrap mediation test is applied using PROCESS software. The results are shown in Supplementary Appendix Table S1 in the appendix. When the model takes cognitive immersion experience, interactive experience and available experience as independent variables, the coefficients of each path are positive and significant. When the model takes hedonic experience as the independent variable and willingness to visit as the dependent variable, the effect of hedonic experience on willingness to visit a site is not significant, while the coefficients of other paths are positive and significant. The total effect, direct effect and indirect effect are tested.

From Supplementary Appendix Table S2, it can be seen that the total effect exists in paths 1, 2, 4, 5, 7, 8, 10, and 11, as well as an indirect effect, which indicates the mediating effect of the paths. The upper and lower confidence interval (CI) limits for the direct effects of paths 10 and 11 both contain 0, indicating full mediation. In the other paths, the upper and lower CI limits of the direct effect do not contain 0, indicating that the direct effect exists and is partially mediated. Based on the relative effect values, it can be concluded that the indirect effect plays a larger role than the direct effect, so hypotheses H7 and H8 are valid.





5. Conclusion and discussion

The primary goal of this paper is to investigate how the user experience of online access to virtual museums influences offline willingness to visit. The empirical results show that perceived value and cultural identity act as mediating variables connecting the user experience of online access to virtual museums with offline willingness to visit. In addition, the perceived value generated from the online experience fails to promote cultural identity with the museum. This study contributes to theoretical research in the field of user museum access by establishing a link between virtual access and willingness to visit on site.


5.1. Cloud touring museums: Which online experience better promotes consumer willingness to visit on site?

Firstly, based on cognitive-emotional-behavioral theory, this paper constructs a theoretical framework of how online experience affects offline willingness to visit museums, expanding the scope of application of the psychological cognitive-emotional-behavioral theory. The findings show that the more positive the cognitive experience of visiting a virtual museum, the more positive affective evaluations are generated, which in turn promote willingness to visit museums on site. This supports the dynamic cognitive-emotional-behavioral process in museum-visiting behavior. The findings confirm those of Marty (2007) and He et al. (2018). Studying the user experience of visiting museum websites, Marty (2007) notes that users often access information online, that helps them visit physical museums. He et al. (2018) explore the role of virtual reality technology in enhancing the museum experience and increasing the willingness to visit, taking an experimental approach. The findings show the relationship that exists between in-person and virtual museums, and provide strategies to support the changing information needs and experiences of museum visitors before and after visits. Virtual museums use their collections and cultural resources creatively to inspire people to experience, explore and develop ideas about tourism (Aurindo and Machado, 2016).

Secondly, users’ experiences of visiting virtual museums, perceived value and cultural identity influence their willingness to visit museums in the field, and perceived value and cultural identity play a mediating role in the willingness to visit museums in the field. The results show that cognitive immersion experience, interactive experience, available experience and hedonic experience all have a significant positive effect on museum travelers’ perceived value and cultural identity. Additionally, cognitive immersion, interactive experience and available experience have a significant positive influence on visit intention. Virtual museums use advanced virtual reality technology to creatively recreate museum scenes and give users a near-real experience. Users can interact with each other in real time during this process, which increases their willingness to visit on site. However, the empirical results show that the promotion of willingness to visit a site by hedonic experience is not fully supported, and this result is not consistent with the theory. To explore the reasons behind this, some of the subjects who participated in the questionnaire were invited to conduct additional interviews. The interviews revealed that, because most current virtual museums have more conventional visiting scenarios, the entertainment features of the museums are less appealing, and the hedonic experience of the users is not fully satisfied. Therefore, it is not possible to promote a positive willingness to visit on site among these users. In the interviews, the users were asked whether they had any regrets about digital museuming, one said:


“There is a lack of entertainment activities, and the mood of entertainment is not satisfied, so there is not much joy in the process of digital museuming. Digital museuming is new to me, but it’s a bit boring to just visit and browse. But if digital museuming could be developed with more features and interesting activities, I believe the time spent by everyone in the digital museuming process would become a little longer.”
 

The findings suggest that, with the continuous development of Internet and virtual reality technology, digital museuming could attract audience attention through immersive experiences (naked eye 3D, etc), optimizing the user’s digital museuming experience, and promoting willingness to visit on site.

Thirdly, the perceived value generated by visits to virtual museums does not enhance cultural identity, which is inconsistent with the theoretical hypothesis. As a spatial carrier of historical civilization, museums contain rich cultural resources, and virtual museums use the Internet and virtual reality technology to reproduce traditional culture (Xiao and Deling, 2016). However, as virtual museum development in China is in its infancy, the lack of perfect technology leads to a lack of depth in the virtual museums’ cultural resources and other problems not yet deeply explored in the cultural values hidden in the museum. In the future, virtual museums should give full play to the advantages of virtual reality, not only in terms of technological and morphological innovation but also in terms of cultural communication (Russo et al., 2006).



5.2. Enhancing the online experience and deepening cultural integration: Implications for museums

The digital preservation and dissemination of classical culture is an important trend in cultural transmission, and the emergence of virtual museums indicates the impact of technology on human behavior and the cultural tourism industry (Rafferty and Pad, 2017). This study reveals how users’ online digital experiences affect their offline willingness to visit museums, providing a deeper understanding of the mechanisms underlying user behavior at the theoretical level, on the one hand, and bringing insight to the practices of the cultural tourism industry on the other.

Firstly, the cultural tourism industry should accelerate digital construction in order to create a virtual cultural communication space which would attract participants. Compared to traditional museum tourism, virtual museums break barriers of time and space to present in a different way. With artificial intelligence, holograms and other technologies a virtual reality environment can be created, and this has become a development trend for museums. The Palace Museum has built the virtual Forbidden City, recreating royal life scenes and tourist routes, and simulating interaction between ancient and contemporary visitors. Users can easily enjoy the palace architecture and interact with other visitors. However, the current virtual museum construction is insufficient and does not reach spiritual or cultural levels. In the post-epidemic era, the social significance of the Internet is becoming more prominent, and virtual cultural spaces are gradually becoming important for cultural activities.

Secondly, the cultural tourism industry should pay attention to users’ online access experiences and carry out special activities to enhance the pleasure of the digital museuming experience. In the future, virtual museums should combine cultural communication with the trends of the times to continuously attract attention and interest. For example, the Suzhou Museum and Alipay have launched an augmented reality treasure hunt, which allows visitors to experience the traditional culture of Suzhou through modern technology, and a new type of museum visit. Users can learn about the cultural relics by simply taking out Alipay and sweeping it. These series of activities can motivate the public to actively participate and enhance their hedonistic experience.

Thirdly, the cultural tourism industry should realize intellectual property linkages to classic culture. Museums with cultural value can guide the public to their long histories, so they can discover the beauty of cultural relics and embrace traditional culture as a window to history and civilization. Cultural intellectual property usually refers to the connection and integration between cultures, with strong recognition, a loyal fan base, innovative cross-border cooperation, and strong realizing ability (Jiang et al., 2023). Virtual museums are not just about displaying collections in virtual spaces, they are also about using digital technologies to showcase cultural connotations. These practices can effectively awaken the various cultural resources that lie dormant in museums and enhance the cultural identity of the public.



5.3. Limitations

This paper empirically analyses the relationship between the digital museuming experience, perceived value, cultural identity and willingness to visit on site in the process of digital museuming. However, there are some limitations. For example, the experience of digital museuming is a dynamic process, and this paper uses questionnaires that rely on users’ memories of digital museuming rather than experimental methods to capture real-time psychological responses. The deep integration of museums and virtual reality technology can be further explored by, firstly, considering more dimensions of the digital museuming experience and, secondly, selecting more museum cases for comparative study. In conclusion, the impact of the digital museuming experience on willingness to visit on site is a new research topic that can be studied by taking a multidisciplinary perspective on the digital communication of museums.
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