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Abstract: This paper explores the integration of augmented reality (AR) technology within the
realm of cultural heritage tourism, particularly its influence on the development of tourists” heritage-
responsibility behaviors. Addressing the recovery and development of Chinese domestic tourism in
the post-pandemic period, smart tourism technology innovations have been explored. The research
demonstrates that AR, by surpassing physical and temporal constraints, fosters a deeper synthesis of
traditional and contemporary cultures, thereby enriching the comprehension of national history and
cultural heritage. Employing the stimulus-organism-response (SOR) theory, a theoretical framework
is established to elucidate the causal links from AR attributes to perceived usefulness, enjoyment,
and behavioral intentions. The analysis reveals that the interactivity, vividness, and novelty of AR
significantly augment perceived usefulness and enjoyment, although augmentation quality does not
notably impact enjoyment. Both perceived usefulness and enjoyment significantly drive the intention
to recommend. This study offers valuable theoretical insights and practical recommendations for the
strategic deployment of AR in the sustainable development of cultural heritage tourism.

Keywords: augmented reality (AR); cultural heritage sustainability; tourist behavior; stimulus-
organism-response (SOR) theory; heritage responsibility

1. Introduction

In the advancement of the post-pandemic period, the significant downturn in domestic
tourism has catalyzed an increased focus on sustainable development within the cultural
and tourism sectors. There is a concerted effort to harness digital technology to bolster the
environmental, social, and economic sustainability of the tourism industry. The survey
conducted by the Ministry of Culture and Tourism in 2022 showed that China’s domestic
attractions saw 2.53 billion visits in 2022, a decrease of 716 million from the previous year,
and down 22.1% year on year. The number of domestic tourists in 2022 was lower than
that in 2020 [1]. For this reason, local culture and tourism departments worked hard to
seek a “breakthrough” in online tours. With technological advancement, cultural heritage
can be disseminated to various parts of the world through digital technology. Museums
using digital information go beyond the physical space and time limitations to provide a
high-quality experience for tourists, allow more tourists to visit museums, and promote the
better use of the value and assets of museums in a wider range of fields [2—4]. Information
technology has brought positive and real experiences in the field of cultural tourism, with
the potential to create new forms of cultural experiences for users [5]. Through digital
technology, museums enhance the integration of traditional and modern culture, lift them
to a higher level, and greatly promote understanding of national history and culture.

Museums around the world, such as the British Museum and the Louvre Museum,
have successively adopted AR applications on handheld devices. This also includes some
museums in China [6,7]. AR is a technology that enriches the physical environment by

Sustainability 2024, 16, 8261. https:/ /doi.org/10.3390/su16188261

https:/ /www.mdpi.com/journal/sustainability


https://doi.org/10.3390/su16188261
https://doi.org/10.3390/su16188261
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-2101-655X
https://orcid.org/0000-0003-0902-6760
https://doi.org/10.3390/su16188261
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su16188261?type=check_update&version=1

Sustainability 2024, 16, 8261

2 0f 23

superimposing digital, computer-generated elements onto the real world, thereby creating
an enhanced interactive experience [8]. AR does not require the substitution of the physical
environment. Instead, it enhances the user’s real-world experience by integrating virtual
elements [9]. Azuma describes AR as a technology that merges aspects of both the real
and virtual worlds, operating interactively in real time. To ensure the effectiveness of AR,
precise registration within a three-dimensional space is essential, allowing the technology
to be utilized on various devices beyond just head-mounted displays [9]. A handheld AR
device, jointly developed by the National Cultural Heritage Administration (NCHA) and
China Mobile, called the “AR Exploration Mirror”, was used in Anhui Museum in early
2020 and then used in other museums, including Xi’an Museum and Henan Museum. It
manifests as a mirror-like interactive device, integrating AR technology, predominantly
employed to enhance the experiential journey of museum visitors. This apparatus captures
real-world imagery through a camera, upon which it superimposes virtual information,
such as text, images, animations, or 3D models. The “AR Exploration Mirror” at the Anhui
Museum showcases a diverse array of historical artifacts, including heritage from the
Neolithic Age in China, ancient Chinese bronze ware, pottery, ceramics, and jade from the
different feudal dynasties in China [10]. The launch of such a digital exhibition not only
enhances the visitor experience during museum tours but also subtly facilitates a more
intuitive understanding of cultural heritage. Additionally, it encourages public engagement
in the preservation and promotion of cultural heritage [10]. Visitors can observe the live
image of the exhibit via the mirror’s surface, while simultaneously, the mirror displays
an array of supplemental content related to the exhibit, encompassing historical context,
detailed explanations, relevant narratives, or interactive games. In the context of the post-
pandemic period, the AR application showed its potential in museums and was used by
more people [11]. To ensure the health of visitors and staff, museums choose to establish
new connections with visitors through handheld AR applications, which meet the needs
of visitors for indirect interpersonal self-service [12]. In accordance with the authoritative
statistical data provided by the Anhui Museum, the rental frequency of the AR explanatory
devices reached a cumulative total of 3030 instances throughout the year 2023 [10].

Jin et al. [13] explored the relationship between the local people’s attitude toward the
ecological environment of the Lijiang River, their perceived value, and their environmental
responsibility behavior. The results of their study showed that the perceived value of Guilin
residents produced a significant direct impact on environmental responsibility behavior
and attitude. The research results of Zhang et al. [14] on tourists in ancient villages
indicated that nostalgia felt by tourists produced a significant positive impact on leisure
involvement, local attachment, and environmentally responsible behavior. Jiang et al. [15]
conducted a study on the historical and cultural streets of the Liwan District, Guangzhou,
with discussions on the formation mechanism of environmental responsibility behaviors
among tourists in historical and cultural tourist destinations, as well as suggestions for
improving the hygiene environment of historical and cultural streets. There are studies on
other behavioral impacts that may arise after virtual reality (VR) adoption, such as loyalty
to the application and willingness to continue using it [16,17]. In research on museums,
cultural heritage is an important factor for tourist destinations [18]. Additionally, related
academic researchers point out that the demand of tourists for destination cultural tourism
shifted from traditional quantitative changes to qualitative changes, and tourists had a
strong demand for cultural experiences [19,20]. As the handheld AR application is used
more frequently in museums, more and more experts pay attention to the experiences
of visitors using it in cultural heritage sites and museums [21-23]. These applications,
whose properties serve as a prerequisite for users to have a good experience [24], produce
a positive impact on the behavior or willingness of visitors [25,26].

Therefore, in summary, the study of the experience of AR technology has important
practical and academic significance for promoting the responsible behavior of tourists
towards cultural heritage. The aim of this study is to build a theoretical model based on
SOR theory, which comprises the elements of stimulus, organism, and response. These
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elements play a pivotal role in determining the behavioral outcomes of various events [27].
The interplay between stimulus and response is characterized as an integral aspect of both
behavior and the surrounding environment. Environmental changes, particularly abrupt
ones, can significantly disrupt an individual’s psychological and emotional equilibrium,
thereby precipitating behavioral shifts. A stimulus is conceptualized as an external factor
that exerts influence on the individual, directly impacting their mental state [28]. This study
also connects a series of pathways from AR attributes (i.e., the unique attributes of AR
such as interactivity, vividness, novelty, and augmentation quality) to perceived usefulness,
perceived enjoyment, and behavioral intention and response, exploring how external envi-
ronmental stimulation affects the organism (i.e., users’ perceived usefulness and perceived
enjoyment of AR applications), as well as the response process (i.e., heritage-responsibility
behavior towards the application). This study proposes the following research questions:

1. Which AR attributes affect perceived usefulness and perceived enjoyment?

2. What is the relationship between perceived usefulness, perceived enjoyment, and
heritage-responsibility behaviors?

3. Do perceived usefulness and perceived enjoyment play a mediating role between AR
and heritage-responsibility behaviors?

2. Literature Review
2.1. Stimulus—Organism—Response Framework

The stimulus—organism-response (S-O-R) model, initially proposed by Russell and
Mehrabian in 1974 [29], suggests that environmental stimuli (S)}—encompassing both phys-
ical and social elements—significantly influence individuals’” internal states (O), which
subsequently lead to varied behavioral responses (R) [30,31]. This theoretical framework
indicates that external stimuli can evoke emotional and cognitive reactions, driving either
positive or negative behaviors toward the environment [32]. The internal processes within
the organism encompass a range of psychological experiences, including cognitive eval-
uations and emotional states [33], which guide their behavioral outcomes. For example,
approach behaviors may manifest as proactive engagements, such as exploration, while
avoidance behaviors could appear as passive responses to stimuli [29].

In recent years, researchers in the tourism field have effectively applied the S-O-R
model to explore the impact of technological stimuli—notably AR applications—on users’
internal states and subsequent behaviors. This model serves as a valuable analytical tool
for examining the interactions between AR attributes, perceived usefulness, and enjoyment,
particularly in enhancing heritage-protection intentions within museum settings [34,35].
Moreover, in tourism experiences related to AR, stimuli (S) are primarily reflected in
the quality and interactivity of AR content, which effectively captures tourists’ attention.
Research indicates that vivid AR presentations, such as high-quality visual effects and
interactive features, can significantly enhance tourists’ immersion [36]. These stimuli
influence the organism (O), encompassing aspects such as emotional states and cognitive
responses, which, in turn, affect their behavioral responses (R), such as revisit intention or
word-of-mouth communication [37]. However, as Eroglu et al. [31] point out, consumer
behavior is inherently complex and shaped by various factors, including social, cultural,
and psychological variables. The simplification inherent in the S-O-R framework may
lead to an incomplete understanding of consumer responses in intricate environments.
Additionally, with the rise of digital contexts, the applicability of the S-O-R framework has
been questioned. Huang [38] argues that the framework, originally designed for physical
settings, may not fully capture the unique characteristics of digital interactions, such as
interactivity, virtual presence, and user-generated content. These elements call for a more
flexible model that can accommodate the distinct nature of digital stimuli and responses.

Digital Narrative as Stimulus (S)

The “AR Exploration Mirror” employed in this study conveys artifact information to
visitors through a digital narrative. Digital narratives, defined as stories expressed through
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multimedia formats, including text, images, audio, and video, engage audiences interac-
tively, fostering deeper emotional connections. As Murray [39] emphasizes, the essence
of digital narrative lies in its interactivity and immersive qualities, which provide distinct
advantages within museum contexts. Falk et al. [40] note that the incorporation of digital
narratives enables visitors to engage more deeply with exhibition content, enhancing their
learning outcomes and overall satisfaction. Moreover, Basaraba et al. [41] highlight that
mobile applications delivering digital narratives can significantly boost visitor interaction
and social engagement, enriching the overall museum experience.

Within the museum environment, digital narratives utilize various media formats,
such as AR, VR, and interactive exhibits, to inform visitors, serving as the primary entry
point for engagement with exhibitions. For instance, Trichopoulos et al. [42] found that
exhibits featuring interactive digital narratives can capture visitors” attention and encourage
deeper exploration of content. Additionally, compelling storytelling can elevate visitors’
interest and emotional investment [43]. Upon encountering digital narratives, visitors’
internal states, including emotional and cognitive responses, are influenced. Research
demonstrates that a digital narrative can significantly enhance emotional resonance and
immersive experiences. For instance, Munns [44] found that visitors showed marked
improvements in understanding and retention of exhibition content, alongside increased
emotional satisfaction after engaging with digital narratives. This process is shaped by
visitors” personal experiences, background knowledge, and emotional states, ultimately
affecting their comprehension and attitudes toward the exhibition.

Ultimately, visitors’ responses manifest in their overall satisfaction with the museum,
their willingness to revisit, and their propensity to share information about the exhibition.
For example, Meng et al. [45] demonstrated that museums employing a digital narrative
significantly enhance visitors” overall experiences and satisfaction, thus increasing the
likelihood of recommendations to others. Positive visitor reactions may also facilitate
word-of-mouth promotion for the museum, attracting more potential visitors.

Despite concerns regarding the applicability of the S-O-R framework in digital environ-
ments, by employing the S-O-R framework, researchers can gain a deeper understanding
of how digital means not only convey information but also shape visitors” experiential
perceptions and subsequent behaviors. This approach underscores the role of digital means
as catalysts for enhanced visitor engagement, providing insights into how museums can
leverage technology to create memorable and impactful experiences that resonate with
their audiences [24,46—48].

2.2. Environmental Stimulation: Interactivity in Immersive Environments

Interactivity is the extent to which users can participate in real time in the modification
of the form and content of the media environment [49]. From a technical perspective, the
perceived interactivity is related to technical components, including speed of operation,
accuracy of drawing, and the possible range of changed contents [49]. Users’ perceptions
of interactivity involve individual participation motivation [50]. In this study, the concept
constructed by McLean and Wilson [51] and based on the complementary viewpoint of
Yim et al. [52] defines interactivity in AR as the ability to control the interaction between
the augmented sensory content seen by users and their physical environment. The interac-
tivity of AR is considered a favorable factor in driving consumer reactions, as it enables
consumers to obtain relevant information about virtual products and encourages them
to actively participate in product information processing, thereby promoting a positive
shopping experience and purchasing decisions [52]. In the context of museum-related
research [53], scholars have demonstrated through empirical evidence that digital mu-
seums, underpinned by AR and blockchain technology, significantly surpass traditional
museums in terms of interactivity. Viewed from the perspective of younger individuals,
the average interactivity scores for traditional and digital museums were, respectively,
quantified at 47.20% and 78.20%. Conversely, from the standpoint of older adults, these
scores were recorded as 59.04% and 70.36%. AR technology, through the provision of
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superior content and system experiences, markedly elevates the level of interactivity and
immersion for visitors within museum environments [54]. In addition, in the research
on the Egyptian museum [55], scholars have underscored the role of AR technology in
enhancing museum interactivity. The interactive capabilities of AR technology not only
elevate the visitor experience but may also amplify the economic benefits and cultural
value within the domains of museums and cultural heritage. This study, building upon
the scholarly research conducted previously, delves deeply into the impact of museum AR
technology’s interactivity on visitors” heritage-responsibility behaviors.

2.3. Environmental Stimulation: Vividness in Immersive Environments

Vividness is defined as “the ability of technology to create sensory rich media en-
vironments” [49]. Vividness may be exchanged with the term quality of the imagery or
richness [56]. In the media environment of technology, a higher extent of vividness de-
pends on the depth and breadth of the media, which specifically refers to the quality of
information perceived by users and the number of sensory dimensions [51,57]. Vivid infor-
mation includes images, audio, video, color, and so forth in the media environment that
can stimulate users’ cognitive processing of information and trigger related behaviors [58].
Media environments of information can be different forms of virtual environments, for
example, traditional or mobile media environments and so on, generated by comput-
ers and immersive technology [59]. In AR technology, this study, with reference to the
study by McLean and Wilson [51], describes vividness as the clear and detailed presenta-
tion of 3D-image information in a media environment that combines the real and virtual
worlds. In the discourse pertaining to museum studies, Paliokas et al. [60] have deliber-
ated upon the vivacity engendered by AR devices within the museum setting, elucidating
how such vividness augments interactivity and proffers a more enriched visual experience,
thereby elevating the overall visitor engagement. Moreover, scholars have expounded upon
vividness as an integral attribute of AR technology [61], delineating its implementation
through the superimposition of synthetic imagery onto real-world visuals. As an inter-
active medium, AR glasses furnish a virtual interface between the user and the physical
milieu, thereby enhancing the user’s auditory and visual faculties, as well as their cognitive
processes. Nonetheless, despite the academic discourse on the influence of AR’s technolog-
ical characteristics on user satisfaction and behavioral intentions, the extant research has
not substantiated a significant impact of interactivity, vividness, and these outcomes [61].
This study endeavors to delve deeper into the ramifications of AR vividness on visitors’
heritage-responsibility behaviors.

2.4. Environmental Stimulation: Novelty in Immersive Environments

Novelty is defined as the combination of new and unusual stimulation [62]. Novelty
is often used to explain people’s psychological responses to the stimulation from new
things and is a subjective perceptual structure [62]. In the technological media environment,
novelty is the core characteristic of innovative products [63], which represents the extent
to which each reaction is “rated as new, unique, and different” [64]. When users are
stimulated by new technologies, strong emotional responses may appear [52]. But, the
responses are affected by the user’s familiarity with the stimulation. As familiarity increases,
the responses gradually weaken [65]. In AR technology, the new stimulation experienced
by users comes from different ranges when the real world and virtual world are combined
each time they operate [51]. That is, the new, unique, personalized, and novel content
that users see through AR displays [66]. This study refers to the concept of novelty in
AR technology from McLean and Wilson [51]. Namely, when users use AR each time,
they combine the real world and virtual world to gain unique sensory information, which
includes text, images, video, other virtual objects, etc. [67].
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2.5. Environmental Stimulation: Augmentation Quality in Immersive Environments

The concept of augmentation quality was initially proposed by Henderson [68] and
is a unique attribute of AR technology [67]. In previous studies, experts generally made
the concept of augmentation operationalized from the perspective of user perception
and technical features [38]. In terms of technical features, Lee, Xu, and Porterfield [69]
explained augmentation as the ability of technology to augment or add virtual features
in real-time interaction or static views of the physical environment. In terms of user
perception, Javornik [67] believed that the augmented perception of users comes from visual
and perceptual illusions, which is perceptual consistency between virtual and physical
worlds. Hilken et al. [70] pointed out that the augmented perception is related to spatial
presence, which allows users to focus on the augmented experience itself rather than the
underlying technology. Rauschnabel et al. [71] conceptualized environmental embedding
and simulated physical control based on constructing spatial presence to describe the
augmented quality as the extent to which users perceive the augmented content (i.e.,
seamless integration of physical and virtual worlds) as a real situational experience. Due to
the museum’s commitment to presenting users with realistic and accurate 3D models of
cultural relics or exhibits through handheld AR applications and providing an immersive
experience [72], this study, with reference to Rauschnabel et al. [71], defines the augmented
quality as the extent to which users perceive the augmented content as real.

2.6. Perceived Usefulness

Perceived usefulness and perceived enjoyment are considered to represent the cog-
nitive and emotional states of users, respectively, as triggered by technological stimuli
within the SOR theoretical framework. Specifically, the usefulness of handheld perception
in museums was initially developed in the context of workplace systems [73]. As one of
the basic concepts involved in the technology acceptance model (TAM), it refers to the
extent to which a person believes that using a specific technology will improve their work
performance [74]. Perceived usefulness reflects the user’s belief and subjective cognition
of a specific technology [75]. Perceived usefulness arises when a specific technology may
contribute to achieving specific results [76]. When predicting the extent of acceptance,
perceived usefulness focuses on the total value perceived by users after actively using
a new technology product or application. When predicting behavioral intention after
acceptance, perceived usefulness focuses on the subjective evaluation of the perceived
performance by users after using the information system [77]. In terms of museum mobile
navigation, the evaluation of perceived usefulness mainly involves the effectiveness of
relevant information and services [78]. That is, whether relevant information and services
can achieve the expected performance level and meet the needs of tourists [79]. Therefore,
based on the study by Davis [74], this paper defines the perceived effectiveness of museum
handheld AR applications as the extent to which tourists believe that museum handheld
AR applications will improve their efficiency in visiting museums and understanding
cultural relics or exhibits.

2.7. Perceived Enjoyment

The concept of perceived enjoyment, which initially originated from the motivation
theory and later became one of the concepts in technology acceptance models, is used to
predict user behavioral intentions [74]. It is defined as “the extent to which the activities of
using computers are considered enjoyable in addition to the potential performance conse-
quences” [74]. In motivation theory, perceived enjoyment is seen as an intrinsic motivation
that can drive users with enjoyment purposes to obtain more emotional experiences when
pursuing pleasure, enjoyment, and sensory stimulation [80,81]. On the other hand, per-
ceived enjoyment, as an indicator of evaluation, can be used to measure the happiness and
well-being perceived by users in virtual or online environments [82]. For museum mobile
navigation, the evaluation of perceived enjoyment involves the extent to which visitors
enjoy the multimedia interaction and entertainment activities provided by the naviga-
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tion [83]. Therefore, this study interprets the perceived enjoyment of museum handheld AR
applications [74] as the extent to which activities using museum handheld AR applications
are considered enjoyable, in addition to the potential performance consequences.

2.8. Heritage-Responsibility Behaviors

Individual behavior and its influencing factors from a cultural perspective have always
attracted the attention of many experts and industry practitioners. With the proposal
of sustainable development goals, the sustainable development of the cultural heritage
industry and the construction of its dynamic inheritance mechanism path have become
a key issue. However, in previous studies, researchers were focused on the mechanism
of individual consumption and promotion behavior from a micro-perspective, so they
ignored the spatial representation of heritage value by consumers or residents in a broad
sense, as well as the construction of the cognitive system on the economic and moral levels
involved in the process. As a result, the formation mechanism of the heritage-responsibility
behaviors of visitors in museums is a key issue that urgently needs to be addressed in the
field of cultural heritage inheritance. The concept of heritage responsibility [84] originated
from the concept of social responsibility in the tourism-related industry, which refers to
the legal and economic responsibility undertaken by participants in the process of spatial
representation of heritage value. Heritage responsibility is also defined by researchers
as the obligation to protect cultural heritage in a narrow sense, covering the moral and
economic responsibility in the protection of cultural heritage and natural heritage [85]. In
addition, experts such as Ju Yingying [86] think that social embedding exists in heritage-
responsibility behaviors. That is, it exists in the cultural ecosystem formed by tourists,
residents, and cultural heritage. Hence, Li et al. [87] proposed a definition and framework
of heritage-responsibility behavior based on the perspectives of residents and tourists and
analyzed the similarities and differences between the two. Aiming to explore the formation
mechanism of heritage behaviors of tourists based on the perceived attributes generated
by AR technology, this paper defines heritage responsibility as the heritage-responsibility
protection value and the responsibility view generated by tourists based on their perception
of AR devices.

2.9. Hypotheses and Models
2.9.1. Relationship between Interactivity, Perceived Usefulness, and Enjoyment

Interactivity refers to the extent to which users can participate in real time in the
modification of the form and content of the media environment [88]. As a stimulus-driven
variable, interactivity means gaining the ability of digital media to modify and adapt
to virtual user environments in real time [89]. Some studies on electronic services have
confirmed that the interactivity of AR technology increases the perceived practicality of
consumer experience [90,91] and the perceived usefulness [51]. Tourism-related research
has shown that the interaction between tourism applications and online tourism map
services is positively correlated with perceived usefulness [17,92]. When users interact
with AR systems in museums, manipulating and controlling 3D virtual objects increases
the extent of interactivity and narrows the distance between users and exhibition content.
Accordingly, visitors believe that AR systems are a useful media tool in informal learning
environments [93]. Kowalczuk et al. [94] found that interactivity in mobile-shopping AR
applications can produce a positive impact on consumers’ perceived enjoyment.

Therefore, the following hypotheses are proposed:

H1. The interactivity of handheld AR applications in museums has a positive impact on perceived
usefulness for visitors;

H2. The interactivity of handheld AR applications in museums produces a positive impact on the
perceived enjoyment of visitors.
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2.9.2. Relationship between Vividness, Perceived Usefulness, and Enjoyment

Vividness is defined as “the ability of technology to create sensory rich media environ-
ments” [95]. The high-resolution images and clear multi-dimensional images presented
by AR technology and these kinds of vivid information are conducive to increasing the
perceived practicality of consumers [96,97]. In the tourism environment, vividness is
an important element of the technology-related tourism experience [17]. Fang et al. [98]
pointed out that the vividness of information in online tourism communities can drive
users’ perceived usefulness. In addition, in their study, Khan et al. [99] found that the
high-quality multimedia sensory information presented by the handheld AR application in
museums meets the needs of visitors for relevant knowledge and detailed content on the
exhibits and enables them to think about and understand the meaning and purpose of the
exhibits. Jiang et al. [15] pointed out that, in the design of a handheld AR application for
cultural tourism, the vivid experience provided by multiple senses can enhance tourists’
positive emotions, thereby forming deeper and more meaningful memories.

Therefore, the following hypotheses are proposed:

H3. The vividness of handheld AR applications in museums produces a positive impact on their
perceived usefulness by visitors;

H4. The vividness of handheld AR applications in museums produces a positive impact on the
perceived enjoyment of visitors.

2.9.3. Relationship between Novelty, Perceived Usefulness, and Enjoyment

In the technological media environment, novelty represents the extent to which each
response “is rated as new, unique, and distinct” [64]. The novelty of the content presented
by AR meets the needs of consumers to obtain personalized and diverse information that
fits the context and improves their personal shopping performance [51]. Experts found that
the novelty of AR created a positive impact on perceived usefulness in their investigation
of user engagement in mobile AR shopping applications [51]. In the field of tourism, when
exploring the acceptance theory model of handheld AR applications for urban heritage
tourism, the researchers pointed out that the novelty provided by tourism handheld AR
applications can attract tourists” attention and create unique visiting experiences. The re-
search also confirmed that creativeness has a positive impact on perceived usefulness [100].
Tom Dieck et al. [100] presented the creative content by AR that satisfies the user’s curiosity
for novelty and triggers a state of preoccupation, thereby increasing pleasure and perceived
enjoyment [52,71]. Tom Dieck et al. [101] investigated the views of stakeholders on the use
of AR technology in museums and found that visitors believe that AR technology, as a
novel navigation device in museums, can create a pleasant visiting experience.

Therefore, the following hypotheses are proposed:

H5. The novelty of handheld AR applications in museums produces a positive impact on their
perceived usefulness for visitors;

He6. The novelty of handheld AR applications in museums produces a positive impact on the
perceived enjoyment of visitors.

2.9.4. The Relationship between Augmented Quality, Perceived Usefulness, and Enjoyment

Augmented quality refers to the extent to which users perceive the augmented content
to be real [71]. The augmented quality can affect user response to stimuli, and high-level
augmented quality allows users to experience seamless integration of virtual and real
worlds [70]. In the electronic retail environment, previous studies demonstrated that
the perceived reality of products to try-in provided by three-dimensional augmentation
allows customers to verify the attributes and quality of the products before purchase [102],
achieving smoother information processing and decision-making processes [103]. When
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exploring the influencing factors of satisfaction with mobile AR shopping applications,
the researchers confirmed the positive impact of perceived augmentation on perceived
usefulness [3]. In the context of tourism, Triantafillidou and Lappas [104] found that, in the
case of destination AR applications presenting high-quality and augmented monuments
and buildings to them, tourists will have a real experience related to past historical periods
and events and increase their understanding of the destination.

Therefore, the following hypotheses are proposed:

H7. The augmentation quality of handheld AR applications in museums produces a positive impact
on visitors” perceived usefulness;

H8. The augmentation quality of handheld AR applications in museums produces a positive impact
on the perceived enjoyment of visitors.

2.9.5. The Relationship between Perceived Usefulness, Perceived Enjoyment, and
Heritage-Responsible Behavior

Perceived usefulness refers to the extent to which an individual believes that utilizing
a specific technology will enhance their work performance [74]. Research related to techno-
logical experiences has demonstrated that perceived usefulness directly influences a user’s
intention to recommend technology [105-107]. For instance, studies investigating the moti-
vations behind domestic users recommending bicycle-sharing applications have confirmed
that practicality plays a pivotal role in shaping user recommendations [108,109]. Men-
sah’s [107] findings indicate that perceived usefulness serves as a significant predictor for
the intention to recommend e-government services within the context of digital governance.

In the context of tourism, however, the influence of perceived usefulness and per-
ceived enjoyment on heritage-responsible behavior remains an underexplored area. Inan
et al. [110] found that intelligent travelers” intentions to recommend mobile tourism rec-
ommendation systems are positively influenced by perceived usefulness, highlighting
that interaction with recommendation systems enhances cognitive knowledge about the
recommended destination. This suggests that, when visitors perceive AR applications in
museums as useful, they are more likely to recommend them to others, thereby promoting
responsible behaviors, such as heritage conservation and increased visitor engagement.

Furthermore, Davis’ study [74] acknowledged perceived usefulness as a core cogni-
tive component toward emerging technologies, reinforcing the idea that users are more
likely to engage in responsible behavior when they believe the technology that they are
using is beneficial. Thogersen [95] further asserted that cognitive information significantly
influences consumers’ responsible behavior, indicating that the more useful visitors per-
ceive AR applications to be, the more likely they are to engage in behaviors that support
heritage conservation.

Beyond cognitive factors, emotions also play a crucial role in influencing behavior.
Zhao et al. [111] confirmed that consumers’ anticipated emotions are significant antecedents
of responsible behavior in the context of heritage tourism. This aligns with the notion that
emotional engagement can mediate the relationship between perceived enjoyment and
behavior. Research by Huang et al. [112] found that perceived enjoyment in using mobile
applications significantly enhances the users’ intention to engage in sustainable practices,
suggesting a similar effect in the heritage-tourism context. When visitors find enjoyment in
using AR applications, it heightens their emotional connection to the museum experience,
which can further encourage heritage-responsible behaviors.

Thus, the following hypotheses are proposed:

H9. The perceived usefulness of handheld AR applications in museums produces a positive impact
on visitors” heritage-responsible behavior;

H10. The perceived enjoyment of handheld AR applications in museums produces a positive impact
on visitors” heritage-responsible behavior.
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In summation, as depicted in Figure 1, the research model for this study has
been constructed.

Stimulus (S)
Interactivity
Organism (
Perceived
Usefulness Response (R)
Vivideness
’ Heritage
Responsible
Behavior
- 0
Novelty Perceived
Enjoyment S
Augmentatlon

Quahty

Figure 1. Research model.

3. Material and Method
3.1. Pilot Study

Following the preliminary questionnaire design based on established scales, it was
imperative to conduct a pilot study to further ascertain the questionnaire’s quality. This
investigation was carried out through the Questionnaire Star platform from 15 January to
30 January 2022, yielding 175 responses. After discarding the responses that failed reverse-
question screening, 137 questionnaires were deemed valid, bringing the recovery efficiency
to 78.2%. Subsequently, this research employed SPSS v22 to calculate Cronbach’s alpha
coefficient as a measure of reliability for each latent variable. The reliability analysis of
the pilot test revealed that the Cronbach’s alpha coefficients for all latent variables met the
minimum standard recommended by Taber [113], being above 0.7, indicating satisfactory
internal consistency of the scale.

3.2. Formal Survey

This paper selects the handheld AR device in Anhui Museum, namely the “AR Explo-
ration Mirror”, as a case study to explore whether the above hypotheses and models are
valid. This paper uses convenient sampling and online questionnaires as data-collection
tools to collect the data required (See Appendix A). This study primarily employed an on-
line survey methodology for data collection. By utilizing a purposive sampling technique,
invitations were extended to tourists who had utilized the Anhui Museum’s handheld AR
guide application within the last year (specifically from April 2021 to March 2022). These
invitations were disseminated through social media platforms, such as Weibo, WeChat,
and Douban, from 1 April 2022 to 15 June 2022. As an incentive for completing the ques-
tionnaire, participants were offered monetary rewards in the form of digital red envelopes.
To ensure the validity of the data collected, the questionnaire commenced with a screening
question designed to verify whether the respondents had indeed used the “AR Exploration
Mirror” within the stipulated time frame.

The questionnaire mainly involves two parts of content. The first part consists of seven
subscales related to measurement variables, namely interactivity (primarily draws upon
the research conducted by Komarac and Ozreti¢ Dosen [114], encompassing a total of three
questions); vividness (principally incorporates insights from the studies by Nikhashemi
et al. [91] and Yim et al. [52], addressing a total of six questions); novelty (primarily in-
tegrates findings from the research by McLean and Wilson [51], encompassing a total of
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four questions); augmented quality (principally draws upon the research conducted by
Rauschnabel et al. [71], addressing a total of three questions); perceived usefulness (pri-
marily relies on the research by Chung et al. [115], encompassing a total of four questions);
perceived enjoyment (principally utilizes the research by Jung et al. [116], addressing a
total of four questions); and intention to recommend (primarily draws upon the research
by Jung et al. [117], encompassing a total of three questions), for a total of 27 questions. The
5-point Likert scale is used, where 1—strongly disagree, 2—disagree, 3—neutral, 4—agree,
and 5—strongly agree. The second part includes the user’s basic information, for example,
gender, age, education level, income level, and number of visits to the museum, with a
total of 5 questions.

In the formal data-collection phase, a total of 336 questionnaires were gathered. Fol-
lowing the application of filters for the screening questions, reverse-coded items, and
excessively brief responses, the effective response rate was established at 82.1%.

4. Data Analysis
4.1. Demographic Analysis

As shown in Table 1, males account for 32.6% of the total population and females
67.4%. The ages of the respondents are mainly concentrated in the 18-25- and 26-35-year-
old groups, accounting for 69.6% and 27.2% of the total number of respondents, respectively.
This indicates that the users of the handheld AR application in museums are mainly young
people, which is consistent with the result of a previous study that shows that middle-
aged and younger visitors are more interested in emerging technologies and willing to
experience new technologies [116]. In addition, this age group is also the main active user
group of current social media, who are willing to share their experiences on the use of
social media and are interested in participating in surveys and discussions [118].

Table 1. Demographic profile of respondents.

Index Option Sample Size Percentage
Gender Male 90 32.60%
Female 186 67.40%
Age 18-25 192 69.60%
26-35 75 27.20%
3645 8 2.90%
46-55 1 0.40%
Above 55 0 0%
Educational Background Middle school and lower 2 0.70%
High School 7 2.50%
Junior college and undergraduate 212 76.80%
Postgraduate and higher 55 19.90%
Number of museum visits in the past year 1 88 31.90%
2 84 30.40%
3to4 72 26.10%
Above 5 32 11.60%

More than half of respondents have a college degree or above, accounting for 76.8%
of the total number of respondents. This indicates that the group with a higher education
level is the main user group of the AR application in the museums that prefers to learn
more about the historical background and knowledge related to cultural relics through
various visiting tools [116].
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4.2. Overview of Reliability and Validity (Cronbach’s Alpha and KMO)

Employing Smart PLS with a maximum iteration count of 300 and a convergence crite-
rion of seven, the analysis yielded Cronbach’s alpha coefficients and composite reliability
scores. The Cronbach’s alpha values for each variable within the scale ranged from 0.713 to
0.832, while the composite reliability indices all surpassed 0.8, indicating a satisfactory level
of reliability [119,120]. These findings substantiate the trustworthiness of the data collected
in the current study and underscore the internal consistency of the scale, thereby validating
its progression to subsequent validity assessments [121]. The overall KMO value for the
questionnaire was 0.941, exceeding the threshold of 0.8 [122], and Bartlett’s test of sphericity
demonstrated a suitable p-value of less than 0.001 [123], affirming the robust validity of
the scale as a whole. Consequently, a foundation has been established for subsequent
factor analysis.

During the confirmatory factor analysis (CFA) process, this study incorporates the use
of the standardized root-mean-square residual (SRMR) and the normed fit index (NFI) as
proximal indices for estimating model approximation [124]. The findings reveal an SRMR
value of 0.072, satisfying the criterion of being less than 0.08 [125], and an NFI of 0.741.
Although slightly below the recommended 0.9 [126], it comfortably meets the minimum
threshold of 0.7 [127], positioning the model’s fit within acceptable bounds.

4.3. Model Validity Test

Prior to conducting a formal assessment of the structural model, it is imperative to
ascertain the absence of multicollinearity among constructs by examining the variance
inflation factors (VIFs) of latent variables (see Table 2). This precaution is crucial to mitigate
the risk of compromised reliability in parameter estimation due to multicollinearity [128].
Multicollinearity refers to the presence of linear relationships between two or more vari-
ables within a regression model [129]. As depicted in Table 2, the VIF values for each
measurement item range from 1.383 to 2.213, all of which are below the threshold of
3.3 [130,131]. This finding substantiates the non-existence of potential common method
bias among the constructs.

Table 2. Factor loadings, AVE, and VIF for each variable.

Variable Items Factor Loading AVE VIF

IN1 0.833 1.599

Interactivity IN2 0.782 0.676 1.438

IN3 0.850 1.781

VID1 0.783 2.026

VID2 0.698 1.459

.. VID3 0.807 2.213
Vivideness VID4 0712 0.544 1505
VID5 0.672 1.477

VID6 0.747 1.552

NOV1 0.737 1.480

NOV2 0.718 1.288

Novelty NOV3 0.732 0.537 1.474
NOV4 0.744 1.346

ARQ1 0.814 1.383

Augmentation Quality ARQ2 0.755 0.642 1.384
ARQ3 0.833 1.544

PU1 0.721 1.683

. PU2 0.744 1.846
Perceived Usefulness PU3 0.79 0.577 1.655

PU4 0.776 1.713
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Variable Items Factor Loading AVE VIF
PE1 0.732 1.585
. . PE2 0.754 1.666
Perceived Enjoyment PE3 0.721 0.559 1.490
PE4 0.774 1.544
HRB1 0.862 1.897
. . . HRB2 0.847 1.808
Heritage-Responsible Behavior HRB3 0.888 0.708 2179
HRB4 0.764 1.758

Using a two-step measurement, this study first examined the convergence validity
and discriminant validity of the model. As shown in Table 3, the factor loading exceeded
0.7, and the average variance extracted from all constructs was higher than 0.5. So, the
convergence validity was demonstrated. Regarding the discriminant validity, this study
used the HTMT ratio as the evaluation criterion [121]. Generally speaking, when the HTMT
value is below 0.85, this indicates the existence of discriminant validity [132]. But if there
are conceptually similar constructs, a threshold below 0.9 is considered acceptable [132,133].
Therefore, as shown in Table 3, the discriminant validity of the model is demonstrated.

Table 3. HTMT discriminant validity analysis.

IN VID NOV ARQ PU PE HRB
Interactivity
Vivideness 0.783
Novelty 0.821 0.785
Augmentation Quality 0.838 0.849 0.835
Perceived Usefulness 0.817 0.867 0.810 0.867
Perceived Enjoyment 0.760 0.751 0.838 0.728 0.893
Heritage-Responsible Behavior 0.691 0.701 0.774 0.634 0.770 0.853

4.4. Model Hypothesis Test

After completing the model fit test, this study set the subsample size to 5000 using
the Bootstrapping algorithm in SEM-PLS to validate the path coefficients and examine the
significance of pointers [121,134]. The two-tailed t-test was used [135]. When the t-value
was greater than 1.96, it could reach a significance level of 0.05 (p < 0.05). When the t-value
was greater than 2.63, it could reach a significance level of 0.01 (p < 0.01). When the t-value
was greater than 3.4, it could reach a significance level of 0.001 (p < 0.001).

As shown in Table 4, in terms of AR attributes with handheld AR applications in
museums, interactivity had a positive impact on perceived usefulness (3 = 0.191, p < 0.01)
and perceived enjoyment (3 = 0.196, p < 0.01). Vividness had a positive impact on perceived
usefulness (3 = 0.368, p < 0.001) and perceived enjoyment (3 = 0.250, p < 0.001). Novelty
had a positive impact on perceived usefulness (3 = 0.157, p < 0.05) and perceived enjoyment
(B =0.306, p < 0.001). Augmented quality had a positive impact on perceived usefulness
(B =0.210, p < 0.01), but its impact on perceived enjoyment was not significant (3 = 0.081,
p>0.1). That is to say, except for hypothesis HS, all other hypotheses, H1-H7, were
supported. These AR environmental stimuli explained 62.9% of the perceived usefulness
(R? = 0.629) and 50.6% of the perceived enjoyment (R? = 0.506). In terms of the responses
from visitors, perceived usefulness (3 = 0.292, p < 0.001) and perceived enjoyment (3 = 0.481,
p <0.001) had a significant positive impact on the intention to recommend, provided that
both H9 and H10 were supported. Overall, the multivariate mediation model used in this
study can explain 51.8% of the variance in the intention to recommend (R? = 0.518).
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Table 4. Path coefficients and significance results.

Path Coefficients and Significance Results

Hypothesis and Path  Path Coefficient T Value p Value Result
H1—-IN—PU 0.191 3.145 0.002 ** HOLD
H2—-IN—PE 0.196 2915 0.004 ** HOLD
H3—VID—PU 0.368 5.041 0.000 *** HOLD
H4—VID—PEc 0.250 3.492 0.000 *** HOLD
H5—NOV—PU 0.157 2.427 0.015* HOLD
H6—NOV—PE 0.306 3.769 0.000 *** HOLD
H7—ARQ—PU 0.210 2.952 0.003 ** HOLD
H8—ARQ—PE 0.081 0.897 0.370 NOT HOLD
H9—-PU—HRB 0.292 4412 0.000 *** HOLD
H10—PE—HRB 0.481 7.406 0.000 *** HOLD

*, ** and *** indicate significance at the 0.05, 0.01 and 0.001 levels, respectively.

5. Discussion and Conclusions
5.1. Discussion

Heritage responsibilities include the moral and economic responsibilities involved in
the protection of cultural and natural heritage [136,137]. Previous research has focused on
the transmission, protection, and inheritance of cultural heritage by tourists and residents,
as well as the formation mechanisms of heritage-responsibility behavior [138-140]. This
paper is the first to explore the internal formation mechanism of heritage-responsibility
behavior from the perspective of tourists based on the experiential elements of tourists
during travel. This is the heritage knowledge system brought by AR technology and
the enjoyment of experiences different from those in traditional cultural tourism. This
article is also the first attempt to reveal the internal mechanism of the formation of the
heritage-responsibility behavior of tourists assisted by new types of information technolo-
gies. The study results reported in this paper show that the perceived usefulness and
perceived enjoyment generated by AR technology are important influencing factors on the
user’s heritage-responsibility behavior. This conclusion reveals the promoting effect of
current technological device experience on cultural heritage behaviors from the perspective
of cognition and relationship embedding. Also, this conclusion confirms the inherent
connection between heritage-responsibility behaviors and external environmental factors,
introducing technological elements into the traditional cultural ecosystem framework, and
paving the way for subsequent research work on heritage-responsibility behaviors from
the perspective of tourists.

In this study, the interactivity, vividness, and novelty of AR are positively correlated
with perceived usefulness and perceived enjoyment. This is consistent with previous
studies [51,91,114] that confirm that the interactivity, vividness, and novelty of AR in retail
environments have a positive impact on perceived usefulness and perceived enjoyment,
and emphasized their importance in AR applications [51,66]. The results of this study
indicate that, in the case of handheld AR applications that provide visitors with highly
manipulable interactive abilities, clear and sensory-rich multimedia information, and
unique and personalized content, users are more likely to enjoy the use process and affirm
its positive impact on museum visits.

Regarding the impact of augmented reality, it is found in this study that augmented
reality is positively correlated with perceived usefulness and is the second most important
attribute that affects perceived usefulness. This indicates that the realistic virtual content
presented by the museum’s handheld AR application is also important and meaningful for
users. The research by other experts demonstrated the positive impact of augmented quality
of tourism AR applications on perceived usefulness in tourism contexts [141]. However,
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no significant positive impact is found from augmented quality on perceived enjoyment
in this study (Hypothesis H8), which is inconsistent with the previous study [91]. One
possible explanation is that the augmented quality provided by handheld AR applications
in museums is not sufficient. Barteit et al. [142] pointed out that, when compared to head-
mounted AR devices, handheld AR devices have a narrower visual range, which limits
their perceived usefulness by the user and, to some extent, suppresses the user’s related
emotional perception and participation. Another explanation for the lack of significant
impact on the hypothesis is that it may be related to the sample characteristics of this
study, which mainly consisted of young women. When compared to men, women’s active
cognitive participation in three-dimensional digital environments is usually relatively
lower, which may reduce their perception and experience of remote presentation and
entertainment in digital environments [143].

5.2. Theoretical Implications

The article delineates a causal chain from the attributes of AR technology to tourists’
perceived usefulness and enjoyment and, ultimately, to cultural heritage-responsibility
behaviors, through the theoretical framework of SOR, providing a lucid theoretical path-
way for understanding how technology influences tourist heritage-responsible behavior.
Moreover, the study elucidates how the inherent characteristics of AR technology, such as
interactivity, vividness, and novelty, significantly amplify the perceived utility and enjoy-
ment of tourists, offering a novel perspective on comprehending the impact of technological
attributes on user perceptions.

This study innovatively explores the intrinsic mechanisms of cultural heritage-responsibility
behavior from the perspective of tourists, emphasizing the potential role of AR technology
in enhancing tourists” cognition and actions towards cultural heritage preservation. The
findings indicate that the perceived usefulness and enjoyment derived from the AR expe-
rience are significant factors influencing tourists’ intention to recommend, offering new
theoretical support for understanding the relationship between technology experiences and
users’ behavioral intentions. Moreover, through empirical research, this study clarifies the
educational and communicative functions of AR technology in cultural heritage tourism,
providing a theoretical foundation for the application of AR technology in cultural heritage
transmission. Additionally, this research supplements the existing literature on cultural
heritage tourism and the application of AR technology, while also challenging some tradi-
tional views, such as the insignificant impact of enhanced quality on perceived enjoyment,
potentially guiding future research to reassess existing theories. By integrating theories
and methods from environmental psychology, information technology, and tourism stud-
ies, this research paves new paths for interdisciplinary studies. Not only does this study
contribute theoretically, it also provides practical guidance for the sustainable development
of cultural heritage tourism, strategic deployment of AR technology, and enhancement of
the tourist experience.

5.3. Managerial Implications

This study, through an analysis of the application of AR technology within the realm of
cultural heritage tourism, has furnished a novel perspective and methodology for the digital
display and dissemination of cultural heritage, fostering innovation and transformation
in the cultural heritage-tourism industry. Additionally, the research delves into how AR
technology can transcend physical and temporal constraints to deepen visitors” immersive
experiences with the fusion of traditional and contemporary cultures, thereby enriching
the understanding of national history and cultural heritage and offering practical guidance
to enhance the visitor experience.

Employing the SOR theoretical framework, a causal chain was established linking AR
attributes to perceived usefulness, enjoyment, and behavioral intention, laying a theoreti-
cal foundation to predict and guide tourists’ recommendation intentions and responsible
behavior towards cultural heritage. The outcomes of this study provide valuable recom-
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mendations for the strategic deployment of AR technology in the field of cultural heritage
tourism, especially regarding how to utilize AR to increase visitor engagement and satisfac-
tion. In that it explores the formation mechanism of visitors’ responsible behavior towards
cultural heritage from their perspective, this research also contributes new pathways for
thinking and practical strategies for the preservation and transmission of cultural heritage.
Furthermore, by analyzing the impact of the interactivity, vividness, and novelty of AR
technology on visitors’ perceptions, the study furnishes pragmatic strategies to enhance
technology acceptance and user satisfaction.

On the whole, this study is not only instructive for the field of cultural heritage tourism
but also offers an empirical research foundation and lessons for the application of AR tech-
nology in other domains. In light of the impacts of the post-pandemic period on the tourism
industry, the research showcases the potential of AR technology to sustain the vibrancy of
cultural heritage tourism amidst the pandemic, presenting strategies for the tourism sector
to navigate challenges and seize developmental opportunities in the post-pandemic period.
Moreover, researchers have provided data-based tourist-behavior analysis and forecasting
models through quantitative research methods, offering scientific decision-making support
and sustainability planning for cultural heritage-tourism management departments and
related enterprises.

5.4. Limitations and Further Research

The study presents certain limitations. It is advisable that future research integrates
the SOR framework with other sociological or psychological theories and concepts to
better elucidate the complex and multifaceted phenomena involved [144,145], thereby
reducing potential argumentative biases that may arise from exclusive reliance on the
SOR framework.

Additionally, the sample distribution in this study is skewed in terms of age, with an
insufficient representation of the elderly population, who are also significant museum visi-
tors [11]. Future research should aim to expand the sample size, particularly by including
more elderly participants, to better understand their behavioral intentions and experiences
with emerging technologies. Moreover, this study does not adequately account for the di-
verse perceptions and experiences of different user groups regarding AR, particularly those
who are less technologically proficient or have lower levels of technology acceptance [146],
which may limit the inclusivity of AR applications.

It is also crucial to acknowledge that AR devices may impact the authenticity of
cultural heritage experiences [147]. While AR can enhance engagement, there is a risk
of obscuring or distorting true cultural narratives and artifacts. Over-reliance on digital
overlays might lead to a superficial understanding of cultural heritage, shifting the focus
from the tangible site to the technological experience. Future research should prioritize this
issue and explore its implications in greater depth.

Finally, the study may insufficiently address the potential negative impacts of AR.
Specifically, if the technology is improperly implemented, overly complex, or acts as a
distraction rather than an enhancement, it could negatively affect user enjoyment. Future
research should further investigate how varying user preferences, particularly among
those who favor traditional, non-digital experiences, contribute to differences in perceived
enjoyment. Furthermore, ethical considerations related to AR [148], such as the potential
risks of cultural appropriation, the commercialization of heritage, and privacy concerns
arising from data collection and tracking, are critical issues that have often been overlooked
in previous research.
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Appendix A

Table Al. Research scale and items.

Variable Items Source

The application of AR-guided tours within the museum context has

facilitated an interactive engagement for the user. Komarac and Ozreti¢ DoSen [114]

Interactivity I perceive that I possess the agency to modulate my interaction with Pallud [149]
the museum’s AR guided tour. McLean and Wilson [51]

The museum AR guide responds to my actions.

I consider the images provided by the museum AR guide to be of
high clarity.

I consider the images delivered by the museum AR guide to be detailed
in nature.

I perceive the images furnished by the museum AR guide to

exhibit a degree of blurriness. Nikha}shemi etal. [91]
Vivideness Yim et al. [52]
I consider the images provided by the museum AR guide to be Wei et al. [150]

characterized by their vividness.

I consider the images rendered by the museum AR guide to be
distinguished by their sharpness.

I consider the images supplied by the museum AR guide to be notable
for their well-defined contours.

For me, utilizing the museum AR guide consistently yields novel
insights with each use.

For me, the utilization of the museum AR guide affords unique ]
informational insights. McLean and Wilson (2019) [51];

Novelty Yim et al. [52];
For me, engaging with the museum AR Guide consistently presents Lietal. [151]

distinct content with each interaction.

For me, the application of the museum AR guide offers
distinctive content.

Through the utilization of the museum AR guide, I perceive artifacts as
genuinely existing within the real-world context.

The museum AR guide facilitates a perceptual shift wherein artifacts Rauschnabel et al. [71];
Augmentation appear to transition from the display screen into the tangible realm of Hilken et al. [70]
Quality the real world. Javornik [67];

The museum AR guide engenders a sense of verisimilitude, such that Vorderer etal. [152]

all that is beheld on the display screen appears to possess a
genuine reality.
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Table Al. Cont.

Variable Items Source
For me, the utilization of the museum AR guide proves to be
efficacious in the context of museum visitation.
For me, the museum AR guide constitutes an effective modality for Chung et al. [115]
Perceived engaging with museum exhibits. Jung et al. [116]
Usefulness For me, the application of the museum AR guide facilitates Wl;l etal. []1 52];
enhanced access to information pertaining to cultural artifacts. Zhuang [154]
In summation, I perceive the utilization of the museum AR guide to be
highly advantageous.
For me, the interaction with the museum AR guide to acquire
information is an engaging endeavor.
) I consider that the utilization of the museum AR guide has imparted a Chung et al. [115];
Perceived Lonifi d ¢
Enjoyment significant degree of amusement to me. Jung et al. [116];
I derive enjoyment from the application of the museum AR guide. Lee et al. [155]
The utilization of the museum AR guide has not engendered a sense of
tedium for me.
I will stop somebody from destroying the heritage site that I have
) viewed from the museum AR guide.
Heritage-
Responsible I'will try to convince partners to protect the heritage site. Gursoy et al. [85]
Behavior I am willing to take part in the protection activities.
I am willing to organize everyone to protect the heritage site.
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