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Towards a Sustainable Art Ecosystem: How Immersion in XR Virtual Exhibitions Shapes Purchase Intentions
Abstract:(1) Aim: To investigate the impact of immersive extended reality (XR) virtual art exhibitions on the intention to purchase art among Chinese university students. Based on the Technology Acceptance Model (TAM), this study examines the impact of perceived usefulness, perceived ease of use and immersion (flow experience) on purchase intention for XR-based art commercial environments. (2) Method: A survey experiment was conducted to have 300 Chinese university students visit a VR art exhibition and complete a questionnaire measuring TAM constructs, immersion and purchase intention. (3) Based on the analysis of the above data, it was determined that exposure to virtual exhibitions substantially improved perceived usefulness, and thus raised the intention to purchase. Perceived usefulness and ease of use are positively correlated with a person's intention to buy art, and perceived usefulness mediates this relationship to some extent. The TAM framework received strong support in the XR art environment, and together, perceived usefulness and ease of use accounted for 66% of the variance in purchase intention (4). Inspiration: Research has shown that higher immersion in virtual art exhibitions can increase consumer engagement and the willingness to buy. Create intuitive and immersive XR environments for users to boost the sales of art at retailers and platforms. Explore how e-commerce strategies in the art market use XR technology and present the theoretical contributions of TAM research in immersive environments. (5) Originality: This study is one of the first empirical investigations to examine Chinese university students in an art-commercial XR environment and provides evidence on how virtual exhibition immersion drives the intention to purchase art. This paper offers some ideas for practitioners who use XR technology in art marketing and helps to understand the technology acceptance of new digital art platforms.
Keywords: Sustainable Art Ecosystem; purchase intention; extended reality (XR); virtual exhibitions; green transition in cultural industries

1. Introduction
Integration of extended reality (XR) technology and online art commerce is changing how consumers experience and purchase art. After the spread of COVID-19, many galleries and museums have used virtual exhibitions to attract the public's attention in a new way due to restricted in-person visits. XR-based virtual art exhibitions are now popular, offering people a way to experience art that is free from the restrictions of physical galleries and a new form of interaction with art (Cheng et al., 2024). Overcoming the problems of distance and accessibility, virtual exhibitions have significantly extended the scope of art exhibitions (Cheng et al., 2024). As more enterprises have begun to use e-commerce, some companies have started applying XR technology to create virtual, augmented and mixed-reality digital storefronts. XR technology can provide users with a sense of presence and an immersive 3D experience of offline shopping via e-commerce, such as virtually visiting art galleries or placing sculptures in their own homes (Chen et al., 2024). This so-called "cross-business" model uses immersion to provide online users with a sense of visiting a real art gallery and may thus reduce the uncertainty of buying art online.
The environment of the Chinese art market offers a good case study for research on the application of XR in art commerce. By 2022, the size of the Chinese art market had expanded considerably and was now one of the top in the world, making up 17% of total global art sales (Mei, 2024). Young Chinese consumers, particularly college students and recent graduates, are a tech-savvy group that has been exposed to digital culture to some extent and is now emerging as a new generation of art consumers. Chinese university students are well-versed in new technologies and online shopping; thus, they are a suitable group for evaluating the acceptance of virtual art purchase platforms. However, we do not know how these young consumers view the immersive virtual exhibitions and whether this experience will lead to an intention to buy art. This knowledge will help us develop e-commerce strategies for art institutions to promote online sales and advance the design of XR technology in service of the art market.
The Theory of Acceptance Model (TAM) can be applied to address the above problems. TAM thinks that the application of new technology by people is driven by two main expectations: perceived ease of use (PEOU), which refers to how simple a piece of technology is to operate without any effort, and perceived usefulness (PU), which indicates how much a person believes they can improve their work or life by using this technology (Davis, 1989; Ren et al., 2022). These beliefs affect Attitudes and intentions to use. TAM is relatively simple and stable; therefore, it has been frequently used in research on the acceptance of new-generation systems (Ren et al., 2022). Based on the above research, TAM has been associated with changes in people's behaviour during online shopping and XR. Research on augmented-reality shopping has shown that, for example, consumers' sense of convenience and utility in using AR applications positively affect their satisfaction with and intention to use such technology (Chen et al., 2024). Immersive Technology can be used to provide people with a sense of enjoyment and entertainment, thus expanding its information content and improving consumer satisfaction with VR shopping. Based on the above analysis, TAM can be expanded to include experiential elements, such as enjoyment and immersion, and thus better predict results such as the willingness to purchase in rich, interactive environments.
Immersion refers to the sense of "being there" in a virtual space and can serve as a model for virtual art exhibitions. Immersion is related to the ideas of "flow" and "presence", and it refers to a person's deep involvement in and absorption by a virtual world. A high-immersion virtual exhibition can give users a sense of being in a physical art gallery, thus boosting their confidence in online evaluation and purchase. Recently, scholars have begun to explore how immersion in technology affects users' acceptance of that technology; for instance, studies on virtual museum visits have shown that a high degree of immersion and sense of presence enhance users' enjoyment, perceived ease of use, and actual usefulness of the platform, thus motivating them to keep using virtual exhibitions or even travel to museums in person (Li & Lv, 2024). In other words, immersive XR experiences can enhance the sense of value for the public in this technology. Flow experience (a state of deep engagement) has also been shown to improve the predictive power of TAM. For example, Ren et al. (2022) extended flow to TAM in a metaverse learning environment for Chinese university students and found that perceived ease of use, flow and usefulness were all relevant predictors of the behaviour intention to use this technology. It can be seen that in addition to the traditional TAM factors, psychological immersion in XR environments is also a reason for a user's behaviour when they are used to digital life.
Few empirical studies have explored the combination of the above TAM factors with immersion and its effect on purchase intention in art commerce. Therefore, this study will take XR-based virtual art exhibitions as a new form of art sales and investigate whether immersion in such exhibitions increases the desire among Chinese university students to purchase art. Immersive experiences can be added to the Technology Acceptance Model (TAM); for example, an immersive exhibition of art through a platform may increase users' perception of the platform's utility by presenting the details of the art more effectively and improve its ease of use and enjoyment; thus, users will be more willing to purchase art via that platform. This study will also investigate whether there is a direct effect of immersion on purchase intention, that is to say, whether a very engaging experience can motivate people to buy simply through emotional connections with the artwork.
2. Research Objective
The research goals are as follows: (1) To quantify the sense of immersion users experience in XR art exhibitions and how it affects perceived usefulness and perceived ease of use; (2) To investigate how the above TAM constructs influence users' intention to buy artworks displayed in virtual exhibitions; (3) To determine the generalizability of TAM (and its extensions) in explaining technology acceptance and purchase behaviour for immersive art commerce. Chinese university students are the subjects of this study; thus, more information can be obtained about the needs of a primary user group in the Chinese digital art market. Therefore, by studying this group of people, the research can also address the need to explore the application of technology in different cultures and among young, digitally native generations.
Based on the literature, we propose a TAM-based research model and add immersion as an extra antecedent. Figure 1 is the concept framework. In line with the previous studies (Wang et al., 2024), we assume that the perceived ease of use (PEOU) of virtual exhibitions will positively affect perceived usefulness (PU), and both will positively influence the intention to purchase (consistent with TAM). We also assume that immersion in XR exhibitions will positively affect both PEOU and PU. Based on the above relationships, full-immersion virtual exhibitions are likely to be more user-friendly and valuable for the system. Finally, we will consider the direct effect of immersion on the intention to purchase. The following sections will introduce the test method, present the experimental results and discuss the implications of this study for e-commerce and XR technology in the art market.
3. Literature Review
3.1 XR Virtual Exhibition and Art Commerce
Digitalisation has changed the Marketing and Sales of Art to some extent. High-fidelity virtual environments can be created to show the works of art and galleries in an interactive way online that is not possible with traditional two-dimensional websites. XR-based virtual art exhibitions enable users to walk through a gallery, view a work of art from all sides, and occasionally interact with it (e.g., zooming in to see the details or learning about the background). It will be more immersive than the static pictures on the e-commerce site. Research has shown that the leading museums and art galleries have used VR exhibitions as a long-term model for online art display (Cheng et al., 2024). VR platforms can be employed to overcome spatial and temporal constraints of physical exhibitions, attract new audiences around the world, and offer round-the-clock access (Cheng et al., 2024). These technologies have provided a platform for the online sale of works in commercial art. Due to the impact of COVID-19, auction houses and art fairs shifted to online models and have been doing so ever since. Although offline activities have resumed, the online channel is still necessary; for instance, in 2022, online art sales accounted for 16 per cent of the value of the art market (Art Basel & UBS, 2023). Therefore, a large number of art lovers are willing to buy works of art online if they have good shopping experiences.
Augmented Reality (AR) and Virtual Reality (VR) technologies can be used in extended reality (XR) to provide users with more immersive and interactive experiences of online art shopping. AR in art commerce often takes the form of mobile applications that can allow users to virtually "place" artworks in their own environments through their smartphones (e.g., overlaying paintings on walls). VR generally provides an all-encompassing virtual gallery or museum environment. Both wish to reduce the distance between physical and online art experiences. Earlier research in tourism and cultural heritage has found that AR and VR can enhance the sense of immersion for tourists and, in some cases, increase their willingness to purchase related products. He and others (2018) have determined that AR has an aesthetic advantage and thus increases visitors' happiness with their museum visits as well as their wish to buy souvenirs. In a similar vein, virtual tours of cultural heritage sites have also drawn the attention of some people to purchasing local products or visiting the destination in person (De Canio et al., 2021). Therefore, it can be expected that the sense of immersion in art spaces will attract more people and generate economic benefits.
Although there have been some developments, many people have not bought the art they saw online. High-end art is an experience to be enjoyed; thus, people desire to experience its texture, proportion and true colour, as well as the atmosphere of a gallery or a conversation with a dealer. XR exhibitions can use high-resolution pictures, realistic construction and interactive narration to address the above deficiencies. The other is whether the user believes the XR platform can help them experience art better and is simple to use. If the operating interface is not convenient and the user experience is poor, people will lose interest and will not wish to purchase it. Therefore, the TAM model can be used in this study to explore factors that promote or hinder the adoption of a system and their impact on willingness-to-pay.
3.2 Technology Acceptance Model (TAM) in XR Environment
TAM is a first-order theory of technology acceptance in information systems that explores the causes of and effects on usage behaviour. TAM generally believes that the two reasons for people's behaviour intention are perceived ease of use (PEOU) and perceived usefulness (PU) (Davis, 1989; Ren et al., 2022). PEOU refers to the user's sense of ease of use of the system, and PU indicates the extent to which a user believes the system can help them achieve their goals (effectively browsing and selecting artworks in this study). According to TAM, if the virtual exhibition platform is easy to use, people will be more willing to use it; if it is also convenient (such as providing a realistic gallery experience or helping with decision-making), people will have a stronger intention to use and continue using it (Ren et al., 2022). TAM also shows that PEOU indirectly affects the intention via PU; that is to say, easy-to-use systems are generally regarded as more convenient. TAM is relatively simple and has good empirical support, so it has been applied in many places to e-commerce and new media.
TAM has been expanded in XR research to include other indicators of the immersive environment. Many studies have found that the original TAM relationships still hold, and have also added new factors. For instance, in AR shopping applications, PEOU and PU are related to user satisfaction and the desire to use AR technology (Chen et al., 2024), thus validating TAM. At the same time, perceived enjoyment or interest has been added as a predictor, given that many immersive technologies are also fun. Chen and his colleagues (2024) found that three-dimensional VR stores can make people feel more immersed in the entertainment products and thus increase their interest in and desire to purchase these goods online. Thus, a good and entertaining XR experience will increase people's desire to buy through the platform.
Another reason people are interested in XR is immersion (or a sense of flow). Immersion refers to how much technology can immerse users in a complete environment of experience. Virtual art exhibitions may be immersive; that is, one can feel as if they are in a gallery and lose awareness of their surroundings to be moved by the works of art emotionally. Recently, some studies have found that immersion affects the core TAM belief. A 2024 case study of an online VR museum exhibition found that interactivity, immersion and presence positively affect users' intrinsic beliefs; that is to say, they increase the perceived usability, enjoyment and usefulness of VR systems (Li & Lv, 2024). Strengthened in this way is the users' sense of belief and desire to use virtual exhibitions and experience them offline. Immersion also positively increased the perception of utility (Li & Lv, 2024). A direct link exists; therefore, when users experience deep immersion, they may perceive the technology as more beneficial for the purpose of use (such as understanding or evaluating art), perhaps because immersion offers a rich information environment and emotional resonance.
Immersion and a close relative of it, 'flow', have also been used in research on XR-enabled e-commerce environments. Wang et al. (2024) Combined TAM and flow theory to study AR technology in cultural heritage product shopping. Perceived usefulness, perceived ease of use and flow experience were all positively correlated with a higher intention to buy. Usefulness in their model directly increased the intention to purchase and also enhanced the impact of both usefulness and flow on that intention (Wang et al., 2024). The other two are an all-encompassing immersive, interactive and beautiful augmented reality (AR) experience, and the quality of life has also been improved. Immersion Increased Perceived Usefulness. In light of the above, good immersive experiences can help people use online shopping more conveniently and enjoy it more, thereby encouraging more purchases. Guo and Zhang (2024) conducted another study on the application of AR technology in Chinese consumers' online shopping, and found that AR experience factors affect TAM constructs; thus, they impact purchase intention and verify the applicability of TAM to metaverse e-commerce.
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Figure 1. Conceptual Model: XR Immersion and TAM for Virtual Art Purchase
(Simplified model showing hypothesized paths:)
Immersion→PEOU,Immersion→PU,PEOU→PU,
PEOU→ Purchase Intention, PU→ Purchase Intention)
Interactivity and Aesthetic Quality are the supporting factors for
Influence Immersion, but are not tested as independent paths.
Based on the above studies, our conceptual framework (Figure 1) indicates that immersive virtual art exhibitions will positively affect users' perceptions of ease of use and usefulness, and thus motivate a desire to purchase. Building on previous studies, this paper focuses on commercial art products rather than general consumer goods or educational tools and examines a specific group of users: Chinese university students. Integration of immersion in TAM can help us explore the essential experience of virtual art. The following are the ways in which the model will be tested empirically.
4. Methodology
4.1 Research Design and Participants
This study used a survey-based quantitative research design and set up an experimental simulation of a virtual art exhibition. The objects of study are Chinese university students who are familiar with digital technology and will likely be consumers of art in the future. The two universities in Shandong Province were selected as the research sites. A total of 320 students volunteered to participate, and after data cleaning to ensure integrity and attention checks, 300 valid responses were retained for analysis. The characteristics of the sample in Table A1 (Appendix) are as follows: The sample had a relatively even gender distribution; about half were female and about half were male, and most of the people were in their early to mid-twenties; the average age was about 21.4 years old. Most of the participants (over 90%) have shopped online, and about 30% have used a VR or AR application in the past. However, none of them had participated in many virtual art exhibitions, so the experimental case was both new and manageable for them.
4.2  Procedure
Based on the above, this paper will introduce a quantitative research method and set up a virtual art exhibition experiment. The object of research is Chinese university students; they are familiar with digital technology and will be future consumers of art. The two universities in Shandong Province were selected for the participants. A total of 320 students volunteered to take part, and after data cleaning to ensure integrity and attention checks, 300 valid responses were finally collected for analysis. The demographics of the sample are as follows: Table A1 (Appendix). The proportion of men and women in the sample was roughly equal, at about 54% for women and 46% for men; it was also relatively young, and the mean age was approximately 21.4 years old. Most participants (>90%) have shopped online, and about 30% have used a VR or AR application in the past. However, none of them had much experience with virtual art exhibitions, so the experimental case was both new and feasible for them.
In accordance with the Declaration of Helsinki and its supplements, the research has been approved ethically. Ethical approval has been granted by the Institutional Review Boards of the participating universities (Approval No. 2026EC015). Before the start of data collection, all possible participants were given both verbal and written explanations about the purpose of the study, the experimental steps, what would be included in the questionnaire, how the data would be used, and strict guarantees of anonymity and privacy. Participants were clearly informed that their participation in the experiment was voluntary, and they could withdraw at any time without giving a reason and without any penalty to their studies or lives. All participants provided written informed consent to take part in the study.
4.3 Measures
Adaptation of the items from the validated scales in previous TAM and VR studies and modification of the wording to the context of virtual art exhibitions. Perceived ease of use (PEOU) was assessed by four items (e.g., "Browsing the virtual exhibition is easy for me"), adapted from Davis's (1989) TAM instrument and other VR studies (Ren et al., 2022). Perceived usefulness (PU) was measured by four items (e.g., "Using this virtual exhibition is convenient for judging whether I want to buy the artworks"), and although based on the TAM scale, it was adapted to art purchase behaviour (e.g., usefulness refers to how effectively the virtual experience presents art details and helps people make decisions). Three items in the Igroup Presence Questionnaire (IPQ) and flow scales for VR research were used to assess immersion, covering the sense of presence and focus (e.g., "When using the virtual exhibition, I felt as if I were actually in an art museum"). We also added an item on the perceived aesthetic quality of the virtual environment ("The virtual gallery was beautiful and realistic") as an auxiliary indicator, but because it was highly correlated with immersion, it was combined with immersion in the immersion construct for the main analysis.
The main end variable, purchase intention, was measured by three items developed in this context: "I would consider buying a work of art I saw in this virtual exhibition", "The virtual exhibition increased my interest in purchasing works of art", and "After experiencing this virtual gallery, I am likely to purchase a work of art (now or in the future)". These items are consistent with general measures of behavioural intention in marketing. Finally, the following control variables were collected in the survey for additional analysis: prior familiarity with VR (self-reported experience level) and interest in art (frequency of visiting museums or art websites). Table A2 in the Appendix shows the complete list of measurement items, their sources and factor loadings.
4.4 Data Analysis Methods
We employed Structural Equation Modelling (SEM) in AMOS (v26) and used maximum likelihood estimation. The two stages of the above analysis are (1) measurement model evaluation and (2) structural model evaluation. A confirmatory factor analysis (CFA) of the measurement model was used to examine the reliability and validity of the constructs (PEOU, PU, immersion, and purchase intention). Calculate Cronbach's alpha and composite reliability (CR). All constructs had an alpha value > 0.85 and CR > 0.88, and thus met the 0.70 threshold. Convergent validity was supported by factor loadings > 0.75 and average variance extracted (AVE) values between 0.65 and 0.78. Fornell-Larcker discriminant validity was used, and the square root of the AVE for each construct had to be larger than its correlations with other constructs. Table 1 shows the descriptive statistics, correlations and AVE square roots (on the diagonal), and confirms the good measurement properties. The model fit indices for the measurement model were good: χ²/df = 2.1, CFI = 0.975, TLI = 0.966, and RMSEA = 0.058.
The structural model (test of the hypothesized paths) will be used to report standardised path coefficients (β) and their significance according to critical ratios. The fit indices of the structural model were also acceptable: χ²/df = 2.3, CFI = 0.964, TLI = 0.952, and RMSEA = 0.064. We also tested an alternative model that included a direct path from immersion to purchase intention; this path was not statistically significant and did not improve the fit of the model, so we kept the final model with mediation paths.
5. Data Analysis
5.1 Descriptive Statistics
In short, the people participated in the virtual exhibition. On a 7-point scale, the mean immersion score was 5.9 (SD = 0.9), and most people felt highly engaged and "immersed" in the VR gallery. The average self-assessment of ease of use was 6.2 (SD = 0.8), and most people found the system simple to use. The mean perceived usefulness was relatively low at 5.5 (SD = 1.0); although students enjoyed the experience, some were not sure if it could fully replace seeing the artworks in person. Notably, the mean of the purchase intention was 5.3 (SD = 1.1), which is a favourable level on the agreement scale; thus, after the virtual visit, many more people were willing to consider buying art.
Correlations among the main constructs were as expected and statistically significant (p < 0.01). Immersion positively correlated with perceived usefulness (r ≈ 0.60) and ease of use (r ≈ 0.45). PEOU and PU were highly correlated (r ≈ 0.65), as expected by TAM. Both PEOU and PU were positively correlated with the intention to purchase (r ≈ 0.55-0.68). Immersion also correlated with the intention to buy (r ≈ 0.50). The above correlations offer some support for the model.
	Construct
	Mean
	SD
	1 Immersion
	2 PEOU
	3 PU
	4 PI

	1. Immersion
	5.9
	0.9
	(0.83)
	
	
	

	2. PEOU
	6.2
	0.8
	0.45
	(0.86)
	
	

	3. PU
	5.5
	1.0
	0.60
	0.65
	(0.88)
	

	4. PI
	5.3
	1.1
	0.50
	0.55
	0.68
	(0.84)


Table 1. Descriptive Statistics, Correlations and Square Roots of AVE

5.2 Hypothesis Test Results
The results of the structural model are presented in Table 2 and shown in Figure 2. In short, the data support the proposed TAM+Immersion model.
H1: Immersion → PEOU is positively and significantly related (β = 0.43, p < 0.001). More immersive participants were more likely to find the virtual exhibition convenient to use.
H2: Immersion → PU has a positive effect (β = 0.30, p < 0.001). An increase in the presence of the virtual gallery led to a higher perceived usefulness for art evaluation.
H3: PEOU → PU - supported (β = 0.52, p < 0.001). High-usability virtual exhibitions significantly increased perceived usefulness.
H4: PEOU → Purchase Intention is positively associated with it (β = 0.18, p = 0.005). Ease of Use Directly Affected Purchase Intention, Independently of PU.
	Hypothesized Path
	β (Std.)
	t‑value (Sig.)
	Support?

	H1: Immersion → PEOU
	0.43
	7.85 (p < 0.001)
	Supported ✅

	H2: Immersion → PU
	0.30
	5.62 (p < 0.001)
	Supported ✅

	H3: PEOU → PU
	0.52
	9.91 (p < 0.001)
	Supported ✅

	H4: PEOU → PI
	0.18
	2.80 (p = 0.005)
	Supported ✅

	H5: PU → PI
	0.45
	7.33 (p < 0.001)
	Supported ✅

	H6: Immersion → PI (direct)
	0.10
	1.70 (p = 0.09)
	Not supported


H5: PU → Purchase Intention - a positive effect of strength (β = 0.45, p < 0.001). Perceived Usefulness was a relatively strong direct predictor of Purchase Intention.
Table 2. Summary of Structural Model Results (Standardised Estimates)
H6: Immersion → Purchase Intention (direct) – not significant (β = 0.10, p = 0.09). Thus, the direct path was excluded from the final model. However, the total indirect effect of immersion on intention via PEOU and PU was significant (p < 0.01).
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Figure 2. Significant Path Relationships Based on TAM+Immersion Framework
Arrows indicate a positive correlation; values are standardised path coefficients (β).
Model fit: x²(146) = 336.5, CFI = 0.964, TLI = 0.952, RMSEA = 0.064.
All hypotheses except H6 are supported in the final mediation model.
Figure 2 description: Arrows from Immersion to PEOU (β=0.43) and PU (β=0.30); an arrow from PEOU to PU (β=0.52); an arrow from PEOU to PI (β=0.18); an arrow from PU to PI (β=0.45); no direct arrow from Immersion to PI.
The model explained 66% of the variation in purchase intention (R² = 0.66), with R² values of 0.58 and 0.45 for PU and PEOU, respectively; these are relatively high.
6. Result 
The hypothesis tests are in sequence: immersion in XR exhibitions significantly enhances users' perception of the system (making it easier to use and more enjoyable), and thus increases their willingness to purchase art. Perceived Usefulness was the main predictor (β = 0.45), and thus, to motivate consumers to purchase, virtual exhibitions need to be very practical and convenient; otherwise, consumers will not pay attention. Perceived ease of use was also relatively high and thus contributed to the intention via PU (β = 0.18). Therefore, any inconvenience experienced by users of the VR gallery, such as difficult-to-operate controls or technical problems, may lead to a negative attitude and a loss of sales.
Immersion did not cause the purchase click directly; it had an indirect effect. Immersion improved the general user experience; thus, immersed users found the system more practical (PU increased by β = 0.30) and relatively easier to operate (PEOU increased by β = 0.43). The qualitative data support this; some participants reported that Virtual Reality (VR) helped them experience some attributes of the work of art more closely, such as size, scale and texture. Some people have said they "forgot about technology" after experiencing the sculptures in VR; this is immersion. The above comments are reasons for the improved sense of utility. In short, high-immersion design can reproduce some qualities of real-life experience, such as scale and emotional impact, making users feel that the virtual platform is a feasible way to purchase art.
TAM factors have been ruled out; immersion does not directly affect a person's intention to buy. Therefore, only by increasing the immersion of the experience is it possible to generate a desire for purchase; otherwise, it will only increase the perceived value (usefulness) of that experience. Although a wonderful VR gallery may be eye-catching, if it is not convenient or practical to conduct online purchases, people will lose the motivation to buy. Therefore, developers and marketers should aim to integrate immersion with functionality in a deliberate way: immersive attributes, such as 3D display or VR environments, should be created to enhance the actual evaluation of art, for example, by having users experience brushstrokes in a VR environment and thus increase the perception of utility.
Although the focus of our hypotheses is not aesthetic quality and interactivity, they are worth mentioning. We also added an index of aesthetics; it was generally well-received. Visually attractive Environments can enhance immersion; this is what He et al. (2018) have found. A virtual exhibition also offers free movement and different viewpoints for exploration; thus, it is expected to attract more people. Research has shown that interactivity can increase satisfaction and the intention to spread positive word-of-mouth (e-WOM) for virtual exhibitions (Wang et al., 2025). The above factors are also related to the intention to purchase.
We also checked if the previous VR experience or an interest in art changed these relationships. Multi-group analysis showed that there were no significant differences between VR novices and those with some VR experience; thus, even novices follow the TAM-immersion path. Gender did not moderate the paths either, according to Ren et al. (2022) in this sample. Therefore, the model shows the same results for all groups.
7. Discussion 
7.1 Implications for E‑commerce in the Art Market
The positive effect of the immersive virtual exhibition on the intention to purchase will serve as an encouragement for art businesses to expand e-commerce. The art market, particularly the high-end part, has been slow to go online in the past because of the necessity of in-person viewing and the social experience provided by galleries. A good XR platform will be able to solve some of the problems mentioned above. VR exhibitions can give users a sense of scale and presence that flat pictures on a website do not have, thus increasing their desire to purchase remotely. The Chinese university students in our sample showed a strong willingness to purchase after the VR experience; this suggests an intergenerational change, as young consumers are now more willing to buy online art if it is rich in experience and information.
Key Actionable Items for Galleries, Auction Houses and Online Art Platforms Include:
Increase investment in utility-driven functions; although immersion and visual appeal can attract users, improved practical applications of the experience are what will make them want to buy. High-resolution zoom, multiple-angle viewing, background information (e.g., artwork scale relative to a wall), and integrated provenance/artist details are also available. The above attributes can help to make VR exhibits more feasible and applicable. According to our data, perceived usefulness is the primary reason for people to want to buy, so its function must still be good in XR shopping.
Provide a good user experience; otherwise, people may not be willing to buy. Art sellers need to give more weight to the Design of user interfaces (UIs) and user experiences (UXs); clear navigation, simple instructions, and fewer technical issues (such as a slow-loading speed or crashes) will increase people's desire to use and buy. Usability testing and user feedback are also required to curate popular works of art well.
Narrative and Engagement: Although TAM does not directly measure it, the qualitative research suggests that an attractive story can make people feel more immersed and persuaded. For example, one could add audio guides and VR avatars to tell the story of a work of art to increase the sense of immersion and thus motivate a purchase. In line with the concept of the experience economy, create memorable experiences for consumers through products.
Market Expansion and Accessibility: Virtual exhibitions can attract potential buyers who are unable to visit physical galleries due to distance, disability or time constraints. Given the large area and many young people in smaller cities who may not have access to world-class galleries, this is especially true in China. VR exhibitions can be used by the art business to reach new customers. Our participants are college students and may not be high-end art consumers yet; however, they have shown a positive response. As this generation ages and their purchasing power increases, they will be more willing to buy art online after being introduced to it through immersive technology in their youth.
Trust and Reputation: One problem of online art sales is the lack of trust; buyers are concerned about the authenticity and appearance of the artwork they have purchased. Immersive technology can show the details in an immersive way, but sellers should add other trust-building measures, such as certificates, return policies and real-time video calls with gallery staff, to VR. Although the subject of this study is not trust, it will be one of the additions in future research alongside TAM.
7.2 Impact on XR Technology and TAM Research
Academically, this paper expands the scope of TAM to XR-enhanced commerce and offers new empirical evidence on how immersion affects user acceptance and utility. Key Implications for Researchers and XR Developers include:
Robustness of TAM in Immersive Environments: Our results generally confirm that even for an immersive VR system and an experiential task (viewing art) rather than a purely utilitarian one, the basic principles of TAM are still valid. Both PEOU and PU were necessary conditions for the intention, and this aligned with the results of the older system. Therefore, TAM is considered relatively stable and suitable for use as a foundation in research on new interactive media, although some adjustments may be necessary. It has also added to the ongoing discussion on the applicability of TAM to hedonic systems by showing how experiential factors are included in TAM beliefs and thus indicating that TAM can be applied in such contexts.
Role of Flow/Immersion: Empirically measure the level of immersion and its effects on the components of TAM to provide supporting data for models integrating TAM and flow theory (Wang et al., 2024). After considering utility, immersion does not directly lead to the intention; thus, flow experiences mainly function by modifying users' perceptions of the system. For researchers, this suggests that mediation pathways should be used; thus, the effect of immersion is best observed in cognitive evaluations, such as perceived utility. Future research will also measure perceived enjoyment independently, and as shown by other studies (Zhu et al., 2025), enjoyment often goes hand-in-hand with immersion and can directly motivate reuse or recommendation intention.
Cultural and Demographic Factors: This study focuses on Chinese university students and adds to the body of knowledge by examining a younger generation in the East. Although we did not find any differences in the TAM relationship compared to studies abroad (as these mechanisms appear to be universal), more research will be conducted to see if culture subtly changes technology acceptance. China has built an excellent e-commerce system; thus, the demand from Chinese consumers for online services is already relatively high, and it may be difficult for XR applications to meet these high expectations of convenience and utility. Social commerce and livestreaming sales are popular in China now; the future work can add social features to VR exhibitions (e.g., seeing other avatars or chatting with friends) and investigate their impact on purchase intention by extending TAM with social influence constructs (as shown in TAM2 or UTAUT).
Design Inspiration for XR Developers: Based on our research in the area of human-computer interaction, focus on the interaction process and cognitive load. Immersion refers to creating a high-end graphic and an all-encompassing interactive loop that can be used to achieve one's goals intuitively. Extend one's hand naturally to display additional information and thus create a sense of immersion and convenience for the user. According to the data, enhancing one can also boost the other (as shown by immersion → PEOU). Therefore, the design effort to make the interaction more natural may have a multiplying effect: a richer experience and an easier perception. In addition, XR design should consider purpose consistency; if the aim is art purchase, all functions (immersive or interactive) need to be judged based on how effectively they help users make a decision (utility). New Technology is not guaranteed to achieve this end.
Limitations and Future Research: TAM focuses on perception and intention, not actual behaviour. No actual purchases were made (only hypothetical cases). In the future, one can combine the application of VR exhibitions with real sales data, such as actual art auctions or purchase records, and verify whether there is a connection between intention and behaviour. Longitudinal studies would also be beneficial; that is, does repeated use of virtual exhibitions enhance or diminish the effect of novelty/immersion on purchase intention? The first immersive experience will give people a sense of wonder, but with time, they may grow accustomed to it and lose their interest in learning. TAM and trust models can be combined to offer more all-encompassing analyses of expensive goods, such as art. Research on emotions (such as awe or inspiration inspired by VR art) can also be carried out to determine their effect on a person's willingness to purchase. Experiments at different levels of immersion (e.g., comparing 360° panoramic photos with interactive VR galleries) can be conducted to determine the causal effect of Design Features.
CONCLUSION
Based on the above results, XR-based virtual art exhibitions can help promote the intention to purchase art among Chinese university students when the experience is immersive, practical and convenient. Immersion enhanced users' sense of ease-of-use and usefulness; thus, it was proposed that a good virtual gallery could make the platform feel more accessible and valuable for artwork assessment. Perceived Usefulness was the strongest direct predictor of Purchase Intention, and Ease of Use had both a direct and an indirect effect. Since there is no significant direct path from immersion to the intention of purchase, immersion alone cannot drive a user's desire to buy; therefore, enhancing their sense of utility and convenience for the platform needs to be done. Therefore, the Technology Acceptance Model can be used to study XR art-commerce. Based on the above analysis, for virtual art platforms, it is necessary to have attractive immersive designs, simple operation, detailed information on the artworks, and practical decision-making support.
Limitations
Only Chinese university students from two universities were selected as the research subjects, and the results may not be generalizable to other age groups, professional art buyers, or overseas audiences. Only the intention to purchase was assessed; therefore, it is impossible to know whether a sale actually took place. A few virtual exhibitions were organised, and then people gave their opinions. The experimental environment may not be in line with the actual conditions of online art shopping. The sample-size inconsistency in the manuscript has been corrected to N = 300 valid responses. Future work will gather real behaviour data, expand the sample size, conduct prolonged observations and compare different XR Design environments.
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Appendix
Table A1. Demographic Characteristics of the Sample (N = 300)
	Characteristic
	Category
	Frequency
	Percentage (%)

	Gender
	Female
	162
	54.0%

	
	Male
	138
	46.0%

	Age
	18 – 20 years
	98
	32.7%

	
	21 – 23 years
	142
	47.3%

	
	24 – 25 years
	60
	20.0%

	
	Mean (SD)
	21.4 (1.8)
	—

	Prior Online Shopping Experience
	Yes
	273
	91.0%

	
	No
	27
	9.0%

	Prior VR/AR Experience
	Yes (any form)
	90
	30.0%

	
	No
	210
	70.0%

	Prior Virtual Art Exhibition Experience
	None
	300
	100.0%

	University
	University A (Shandong)
	165
	55.0%

	
	University B (Shandong)
	135
	45.0%






















Table A2. Measurement Items, Factor Loadings, and Reliability/Validity Statistics
	Construct / Items
	Standardised Factor Loading
	Cronbach's α
	Composite Reliability (CR)
	Average Variance Extracted (AVE)

	Immersion (IM)
	
	0.87
	0.89
	0.73

	IM1: When using the virtual exhibition, I felt like I was really in an art museum.
	0.82
	
	
	

	IM2: I forgot my surroundings during the virtual visit.
	0.79
	
	
	

	IM3: The virtual exhibition provided a strong sense of immersion.
	0.88
	
	
	

	Perceived Ease of Use (PEOU)
	
	0.90
	0.91
	0.72

	
	Mean (SD)
	21.4 (1.8)
	—
	

	PE1: Browsing the virtual exhibition was easy for me.
	0.85
	
	
	

	PE2: Learning to operate the virtual exhibition was simple for me.
	0.81
	
	
	

	PE3: My interaction with the virtual exhibition was clear and understandable.
	0.88
	
	
	

	PE4: I found the virtual exhibition easy to use.
	0.84
	
	
	

	Perceived Usefulness (PU)
	
	0.91
	0.92
	0.74

	PU1: Using the virtual exhibition was useful for evaluating the artworks.
	0.86
	
	
	

	PU2: The virtual exhibition enhanced my understanding of artwork details.
	0.82
	
	
	

	PU3: I found the virtual exhibition helpful for my purchasing decisions.
	0.90
	
	
	

	PU4: The virtual exhibition provided sufficient information to assess the artworks.
	0.87
	
	
	

	Purchase Intention (PI)
	
	0.89
	0.90
	0.75

	PI1: I would consider purchasing an artwork I saw in this virtual exhibition.
	0.88
	
	
	

	PI2: The virtual exhibition increased my interest in purchasing artworks.
	0.85
	
	
	

	PI3: After this experience, I am likely to purchase an artwork (now or in the future).
	0.89
	
	
	


























References:
Factor Loadings: All standardised factor loadings are greater than 0.75, and thus each measurement indicator has good representativeness of the corresponding latent variable (good convergence validity).
Reliability: All constructs have a Cronbach's alpha and combined reliability (CR) well over the acceptable level of 0.70, indicating good internal consistency of the scale.
Validity: The average variance extracted (AVE) of each construct is greater than the recommended standard of 0.50 and exceeds the square of the correlation coefficient between this construct and other constructs (Fornell-Larcker criterion, see Table 1 in the main text), indicating good discriminant validity.
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Figure 1. Conceptual Model: XR Immersion and TAM for Virtual Art Purchase

(Simplified model showing hypothesized paths:
Immersion - PEOU, Immersion = PU, PEOU - PU,
PEOU - Purchase Intention, PU — Purchase Intention)

Note: Interactivity and Aesthetic Quality are background factors that
influence Immersion but are not tested as independent paths.
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Figure 2. Significant Path Relationships Based on
TAM+Immersion Framework (Corrected version)

Arrows indicate significant positive relationships; values are standardized path coefficients ().

Model fit: x2(146) = 336.5, CFl = 0.964, TLI = 0.952, RMSEA = 0.064.
All hypotheses except H6 are supported in the final mediation model.




