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paradigm for immersive advertising in XR environments to enhance user
experience and marketing effectiveness. As XR becomes a pivotal marketing
tool, its ability to transcend traditional one-way communication calls for a
systematic analysis of user experience dynamics. By collecting and analyzing
XR advertising cases and prior literature, we identify significant shifts in user
experience compared to traditional advertisements. Based on these findings,
this paper proposes a model describing the XR advertising experience, which
includes three dimensions: multi-sensory presentation, narrative approach,
and intelligent interaction. The model also highlights both internal and
external factors that influence user experience. The study concludes that XR
advertising offers unique advantages in terms of interactive engagement,
deep immersion, and personalization, signaling important trends for the
future of advertising.
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1. Introduction

In the 1960s, McLuhan proposed "the medium is the message". Reviewing the history of the
development of advertising communication, which has gone through the era of oral communication,
written communication, printed communication, and electronic communication, every change in
media technology has given rise to new evolutions in the form of advertising. With the rapid
development of computer simulation technology, extended reality (XR) technology has become a
new media technology, providing a new experience mode for advertising marketing, immersive
advertising experience. Samuel Huber, the founder of Admix, an XR advertising company, pointed
out: "Images are better than text, video is better than images, and immersive experiences are far
superior." Advertising scholarship has also evolved with the increasing emphasis on technology-
mediated communication, recognizing that the paradigm of advertising process and outcomes must
shift with the spread of emerging technologies [1].
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The motivation of this research stems from the dual tension of the iteration of media technology
and the lag of academic theories. The evolution history of advertising media from oral
communication to XR immersive experiences confirms that each technological leap has restructured
the interaction paradigm between brands and audiences. According to recent research, the average
dwell time on marketing campaigns using AR is 75 seconds compared to just 2.5 seconds for
traditional radio and TV ads), and 71% of shoppers would shop more often at a retailer if AR was
offered [2]. This transformation has transcended the level of technological improvement and evolved
into a structural disruption of the advertising ecosystem. Some scholars have investigated the impact
relationship between media-based brand trust and perceived media value [3]. Although studies have
shown that immersive advertising enhances the sense of presence, enables consumers to actively
participate in the product experience, and ultimately influences consumers' product knowledge,
brand attitude and purchase intention to varying degrees [4], there are still significant blind spots in
academic discussions: The perspective of technological determinism often neglects the subjectivity
of users. The systematic deconstruction of XR advertising and the interaction experience of users
centered on users has not yet been carried out. When Advertising Age declared at the 2016 Cannes
Lions International Festival of Creativity that "XR is the next big thing and will usher in a new era of
immersive experiential advertising." the eager expectations of the industry contrasted sharply with
the theoretical vacuum in the academic circle, and there was an urgent need to establish an evidence-
based framework for the application of technology.

This study aims to analyze the practical and methodological goals of extended reality (XR)
advertising and marketing through a systematic framework. Based on the four main factors involved
in the traditional advertising process can still describe XR advertising: brand (sender), advertisement
(message), media (channel) and audience (receiver)[5], the research focuses on the innovation of
user experience brought by XR technology: Firstly, this study starts from the brand-new experience
that XR advertising content brings to users, analyzes sensory presentation, narrative mode and
intelligent interaction, and constructs the "clover model" to describe the XR advertising experience
and interaction. This model illustrates the innovative application of XR technology in advertising,
which is conducive to breaking through the barrier of one-way communication and achieving
immersive and interactive two-way interaction between the audience and the advertising content.
Secondly, this study finds that there are three types of factors influencing user experience: sensory
presentation factors and narrative factors are external factors, while individual difference factors are
internal factors.

In this article, our contribution is twofold. On the one hand, our research has enriched the
research achievements of XR advertising and marketing centered on user experience. It focuses on
the user themselves and brings the user back to the center of the XR advertisement. On the other
hand, we compare XR advertising with traditional advertising to analyze how the user experience
brought by XR advertising differs from the past. In addition, we have identified the factors that affect
the user experience of XR advertising and marketing, and conducted an in-depth analysis of them,
which is helpful in guiding the future direction of XR advertising and marketing and providing a
reference for advertisers.

Looking at the structure of the full text, this paragraph is the first part and serves as an
introduction. The second part conducts a literature review, and the third part specifically explores
the research methods. The "clover Model" was analyzed and constructed from three dimensions:
Sensory presentation, narrative approach and intelligent interaction to explain the experience
interaction mechanism of XR advertising. The fourth part specifically states the research conclusion
and analyzes the internal and external factors of the user experience of XR advertising. In the fifth
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part, the study compared traditional advertising with XR advertising and summarized the differences
in mutual empowerment between creators and users, engagement and immersion, and personalized
content. Finally, the article is summarized in the sixth part, clarifying the contribution of the article
and the future research direction.

2. Literature Review

Before establishing a new paradigm for user experience based on XR advertising, we need to
review what has been discussed in the past literature on user experience in XR advertising, including
virtual reality (VR), augmented reality (AR), and the in-between, mixed reality (MR).The concept of
VR was introduced in the 1980s, and over the next four decades or so research on VR and its
extensions continued to evolve. VR refers to devices that completely block the user's view, AR is a
device that allows the user to see both the physical and virtual worlds at the same time, and Mixed
Reality (MR) combines the physical and digital worlds through 3D holograms. Carlos Flavian et al.
have also reported a new categorization technique, known as the "EPI cube", to specify the virtual,
augmented, and mixed reality. which is used to specify the impact of virtual, augmented and mixed
reality technologies on customer experience [6].

Burdea et al.,, [7] proposed that the core features of VR technology are the "3Is", namely
Immersion, Interaction and Imagination. Qin et al., [8] proposed that VR advertising has brought
changes to user experience, featuring two characteristics: immersive experience and strong
interactivity. Rubio-Tamayo et al. found that the multi-sensory immersive experience of VR ads is
more advantageous than traditional ads [9]. Under the point of strong interactivity, Lee et al. pointed
out that the interactive behaviors in VR advertisements can blur the boundary between the virtual
and the real [10]. XR technology is the result of the continuous development and extension of VR
technology, and the characteristics that VR advertisements bring to user experience are referential
to the characteristics of the user experience of XR advertisements. Therefore, we combine the
characteristics of VR advertisements for user experience and explore the previous research of user
experience in the context of XR advertisements from three perspectives: multi-sensory presentation,
narrative mode and interactivity.

2.1 Multi-sensory advertising

Visual, auditory, olfactory, tactile, and gustatory senses are the five sensory presentation
elements that make up the user experience of XR ads, and the frequency and importance of the
application of these elements vary. First of all, unlike smell, touch, vision, and hearing, taste appears
significantly later in the research of virtual reality technology and extended reality technology. Dinh
et al.'s experiments showed that the superposition of smell, touch, and vision enhanced the user's
sense of presence [11]. Serrano et al. further revealed the impact of multi-sensory cues on the user
experience of virtual reality experiences. In the virtual environment, the olfactory stimulation that is
consistent with the environment can make the user have a more immersive experience; Adding
physical objects that provide haptic feedback to actions can also increase the presence of virtual
environments [12].

Secondly, visual and auditory information dominates user perception. Hung et al. pointed out
that visual information flow receives the most attention, followed by auditory information flow, and
lastly olfactory information flow [13]. In the application environment of virtual reality technology,
the study of Ramic et al. came to a similar view that, in virtual environments, apart from visual and
auditory information, human other senses are often neglected [14].
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The synergistic effect of multisensory cues has a significant effect on the enhancement of user
experience. Liu et al. conducted a study using immersive technology in a simulated environment and
found that the congruence of auditory and olfactory cues had a significant effect on user perception
and experience [15]. Goodarzi et al., [16] pointed out that persuasive advertising content—especially
those embedded with carefully designed sensory cues, cultural relevance, and emotional
resonance—can significantly enhance brand engagement and customer loyalty. These findings point
to the strategic value of multi-sensory design in XR advertising beyond technical immersion. Petit et
al., [17] called for further research on VR technology in order to create a more enjoyable and more
informative multisensory experiences. Burian et al., [18] came to a view that XR-based environments,
particularly those developed for critical domains like space medicine, highlight the importance of
simulation fidelity and intuitive user interface design in fostering immersion and effective task
execution. These applications underscore how sensory presentation is not merely a tool for
engagement but a crucial component in mission-critical contexts.

2.2 Active story doing

The narrative approach of XR advertising is fundamentally different from that of traditional
advertising, and its core lies in "Active Story Doing", which means that users influence the
development of the story through interaction. Van Laer et al. pointed out that users interact with ads
through body movements, which enhances their sense of presence, immersion, and integration [19].
The unique narrative approach of XR ads has a wide range of applications in the advertising world.

Secondly, compared with traditional advertisements, the process of narrative transmission is
more involved when users experience XR advertisements. In the process of narrative transmission,
the user's sense of experience and imagination of the narrative plot will be enhanced, which makes
up for the user's insufficient sense of presence and immersion in XR advertisements [20]. The
narrative of XR advertisements has a higher degree of personalization. Hollebeek et al. pointed out
that characters in XR advertisements can be customized according to the user's characteristics, which
enhances the sense of immersion [21]. Subramanian et al. demonstrate that fuzzy logic can support
adaptive narrative systems by modeling user uncertainty and predicting individualized interaction
paths, which is essential for non-linear storytelling in XR environments [22].

2.3 Interactivity

The interactivity of XR ads enhances ad recognition and attention attraction. Leung et al. showed
that consumers showed better directed attention and fewer distractions when viewing XR ads [23].
Interactive devices and scenarios in XR ads increase the depth of the ad experience. De Regt et al.
found that 360-degree panoramic advertisements and interactive devices enhanced user immersion
in their study [20]. Drawing on business intelligence pathways, Norouzi et al. show that Bl systems
enhance marketing performance through the mediating effect of customer relationship
management. This suggests that XR advertising can similarly benefit from intelligent feedback loops
that personalize interaction paths based on behavioral signals and prior engagement history [24].

In summary, XR ads have significantly changed the user's advertising experience through multi-
sensory stimulation, Active Story Doing, and interactivity, and are expected to drive further
innovation in the advertising industry.

3. Methodology
How do we understand the advertising experience? In particular, how should we summarize and
analyze XR advertising more comprehensively for this innovative form of advertising. Taking an
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information orientation perspective, advertisements are usually interpreted as relatively fixed stimuli
containing or suggesting pre-specifiable information, while consumers are viewed as solitary subjects
with no identity who respond to the advertisements through linear phases or limited avenues of
persuasion [25]. In contrast, from the meaning orientation perspective, consumers construct a
variety of meanings as a result of personal interest-driven, culturally positioned advertising
interpretive behavior. This orientation emphasizes the subjective nature of the advertising
experience, within the boundaries of the symbolic structure and episodic content of the
advertisement as well as the consumer's historical and socio-cultural environment. Contemporary
advertising is seen not as an accidental channel of product information, but as a ubiquitous arena of
communication in which human reality is mediated [26].

This paper follows the meaning orientation perspective, which emphasizes the importance of the
consumer's value to advertising. This study adopts a qualitative research approach to explore the
paradigm of advertising marketing experiences in the context of Extended Reality (XR) technology.
The research methodology is based on literature analysis and case studies, aiming to identify the core
components that define XR advertising experiences and their impact on user engagement. This paper
considers that the three major components of ad content are ad presentation, ad narrative and ad
interaction. Accordingly, as shown in Figure 1, the XR ad experience interaction model proposed in
this section takes the user as the center, analyzes the new experience in sensory, narrative and
interaction that XR ad content brings to the user, and conceptualizes the user experience as
perceptual presentation, narrative approach and intelligent interaction respectively.

Sensory
Presentatio

visual

auditory
tactile

olfactory

Clover Model of XR Advertising Experience

Fig. 1. Model Diagram of XR Advertising User Interaction Experience

Sensory presentation refers to the sensory resonance induced by the stimulation of the five
senses, including but not limited to visual stimuli, auditory cues, and tactile feedback (such as
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vibrations or temperature changes). Narrative approach refers to the strategy used in XR advertising
that employs first-person narrative and non-linear storytelling structures to guide the user through
content experiences. It is a user-centered method that allows users to interact within a virtual
environment. Intelligent interaction refers to dynamic and personalized engagement with users in
XR advertising through data collection and feedback within virtual scenes, including voice recognition
systems, gesture or motion sensing interactions, and real-time environmental responses. The model
provides a framework for explaining the innovations and benefits that XR technology brings to the
user's advertising experience. In addition, we also used three-dimensional diagrams to show the
relationship between the elements in the model, as shown in Figure 2.

XR layer
Sensory resonance Virtual objects
' ®
":'" Multisensory l’
V@ Obtain information

Real-time feedback

Real world User

Fig. 2. 3D Schematic Diagram of XR Advertising User Interaction Experience

3.1 Sensory Presentation

The senses are the physiological receivers of human's comprehensive cognition of the objective
world. If human beings want to recognize and understand the world, they must receive information
symbols through their senses, stimulate the perceptual nerves, and then process them in the brain
to form a basic psychological cognition of the world, and finally generate the internal resonance of
the surrounding environment [27]. Therefore, the sensory resonance brought by XR advertising is an
embodied experience in which physiology, psychology and environment shape and constrain each
other. Through the two-way interaction between XR technology and multiple senses, people can
produce highly realistic and rich sensory feelings in the virtual environment created by XR ads, receive
multiple stimuli from visual, auditory, tactile and other senses, and significantly enhance the sense
of immersion in human perception.

The most common sensory stimuli in virtual environments are visual and auditory. However, in
recent years, people have increasingly begun to consider the possibility of using strategies to
stimulate the senses of smell, touch, or taste, with the aim of improving the user's sensory experience
in virtual environments. In order to create a feeling of total immersion, the five senses (vision,
hearing, touch, smell, taste) must be physically realistic in perceiving the digital environment. When
advertising practitioners use immersive technologies to make the perceptual experience appear:
panoramic 3D display (visual), surround sound acoustics (auditory), haptic and force feedback
(tactile), odor replication (olfactory), taste replication (gustatory), and somatosensory replication
(kinaesthetic) [28], users will feel a stronger sense of immersion and enhance their memory of the
advertisement.
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Real-world examples of XR technology expanding sensory presentations are also abundant. Audi
cars, KFC, and Marriott hotels achieve multi-sensory virtual driving, food tasting, and travel
experiences by adding sensory stimuli such as vibration, taste and aroma, heat, and fog, respectively.
Among them, haptic feedback is the research hotspot of multi-sensory technology, and researchers
have developed haptic gloves Dexmo, HaptX, TactGlove, SenseGlove Nova, somatosensory suits
exoskin, Tesla Suit, e-skin, and Lead Skin based on electro-muscular stimulation (EMS), ElecSuit and
so on. A series of virtual environment supporting devices to enhance the XR experience. In terms of
visual stimulation, Nike's VR 360-degree panoramic commercials allow the viewer to not only
experience the actor's journey of pursuing her dream as if it were replayed in their mind, but also
watch her every subtle movement and expression in a 360-degree, no-death-angle way.

In the future, with the development and maturity of technology, XR advertising can not only
realize the extension of a sense in the virtual space, but also realize the joint stimulation of multiple
senses, bringing users a more "real" advertising experience. For example, through the dynamic
environment modeling, three-dimensional graphics generation, three-dimensional display and
sensing technology, to generate a three-dimensional virtual simulation system, comprehensive
integration, extend the human senses, to achieve the resonance of the experience, in order to
achieve immersive effect [29].

3.2 Narrative Approach

Creative narratives can evoke emotions and create strong personal associations with brands,
products and their values. It can also help build relationships between brands and consumers [30].
This also suggests that marketers need to construct effective narratives in advertising as a way to
achieve better advertising results.

In the digital age, marketers are increasingly using storytelling techniques to narratively
communicate and persuade their customers. Many marketing studies have examined how
storytelling engages and transforms audiences, and XR ads hold the promise of creating a truly
immersive storytelling experience, where the effectiveness of narrative persuasion is dramatically
improved with the support of XR technology. There are two major shifts in the way that XR ads
transform traditional advertising narratives. The first is the change of narrative persona - the first
person is commonly used in XR ads, and the audience's identity undergoes an evolution from passive
receiver to active participant to co-creator. The other is a shift in narrative structure, where the
unidirectional story structure of the advertisement creates a bifurcated multi-path reading pattern
in every "entry" and "interaction" of the audience.

3.2.1 Changes in Narrative Persona - First Person Narrative

Niklas Bakos points out that the rules of digital advertising have to be rewritten when advertising
moves from a small 2D space to a 360-degree 3D space. With the development of XR technology, the
existence of products, people, and spaces in advertisements has changed, and the identity and
experience of the viewer has also changed. In XR ads, viewer identity undergoes an evolution from
passive receiver to active participant to co-creator.

One-way traditional passive receivers. The "audience-advertising" model is mostly a traditional
advertising model. Viewers watch the advertisement in front of the screen, passively accepting the
message that the brand wants to convey. The audience in a one-way way to feel the content of the
advertisement, the other may be destructive and intrusive, with a negative impact.

Active participants. The "audience-advertising-terminal-interaction” mode is mostly an
interactive advertising mode, such as H5 advertising. The audience gets the online experience of the
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advertisement through cell phone or network, or utilizes various mobile intelligent terminals in front
of the outdoor advertisement, interacts with it and generates an immersive experience, and the
audience is in between the interaction between one-way individuals and minority groups.

Co-creator. The "viewer-work-interaction-other viewers" model is mostly an XR advertising
model. The viewer is an active, positive participant and becomes part of the advertisement to
participate in the creation, and even carries out creative expression together with other viewers. In
the virtual space constructed by XR ads, viewers are more likely to realize the existence of other
viewers, forming a super link between viewers. Moving from a one-way individual to a group, the
presence of the Other in the space is active.

The change in the role of the audience has also led to a change in the narrative of personification
in commercials. In traditional advertisements, the most frequently used personification is "you" and
"we", because such personification pronouns sound warm and nice, which is conducive to narrowing
the distance between the advertisement content and the viewers, and making the advertisement
more attractive [31]. In XR ads, the distance between the ad content and the audience almost
disappears because the audience becomes the co-creator of the ad content due to the
transformation of the audience's identity and experience. The viewer really becomes the "I" in the
advertisement. Marketers also use the first person "I" to create narratives in XR ads.

Thus, the change of narrative persona has a significant change for both the audience and the
advertiser. From the viewpoint of viewers, the identity of viewers has changed dramatically: receiver-
participant-creator, and viewers really participate in the advertisement and build positive
connections with others. From the perspective of the ad creator (marketer), XR technology breaks
down the boundaries between the viewer and the role of the advertiser in traditional
advertisements, thus creating the possibility of a modest collaboration between the ad creator
(marketer) and the viewer, whereby the marketer is no longer alone in creating and then "instilling"
the message to the viewer.

3.2.2 Changes in Narrative Structure - Non-Linear Narrative

Since the material of interpretation is inseparably combined with the material assemblage,
classical works of art are predetermined and characterized by linear narratives. Virtual reality
technology, on the other hand, makes non-linear narrative one of its specialties. Art becomes a
narrative generated by audience participation, and the expressiveness of the work can be enhanced
through interaction with the audience and the imagination of the audience [32].

The emergence of virtual reality technology has transformed the mode of narrative production
and consumption, changing the way of information content production and dissemination. The
"closed-loop" narrative text in the traditional creation mode, in which the creator is the absolute
authority and control, has been broken, and the unidirectional story structure has also produced
bifurcated multi-path viewing modes in every "entry" and "interaction" of the audience, thus giving
rise to different story endings and central meanings. The unidirectional story structure also generates
a bifurcated multi-path viewing mode in every "entry" and "interaction" of the audience, which leads
to different story endings and central meanings [33]. The characteristic of non-linear narrative is
more and more obvious in XR advertisements.

For example, in a public service announcement (PSA) on the theme of traffic safety, viewers can
not only choose the role of pedestrians/vehicle owners in the advertisement story, but also the
different behaviors of each character will change the direction of the story and have an impact on
the ending of the story. For example, when the pedestrian played by me sees a red light and is about
to cross the street, whether he chooses to "wait" or "keep going" will lead to different outcomes. The
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production and consumption model of the traditional single-line narrative has been fundamentally
changed, and the non-linear narrative structure of the XR ads allows the ads to be personalized and
open-ended, and invariably brings the audience a deeper experience and memory.

3.3 Intelligent Interaction

Over the past two decades, developments in information and communication technologies have
made interaction between consumers and advertisers easy and fast. Advertisers are increasingly
relying on various modes of interactive technologies to advertise and promote their products and
services [34]. In today's world, interactive advertisements are flourishing even more in smarter
forms. The intelligent interactivity of XR advertisements can be seen as an upgraded form of
traditional interactive advertisements.

Intelligent interaction of XR ads is mainly reflected in two aspects, the first is the interaction of
behavioral actions and the second is the interaction of data information.

3.3.1 Behavioral Action Interaction - Interaction with Objects in a Virtual Scene

Behavioral interactions in ads make the user part of the persuasion process. For example, many
XR advertisements nowadays put a lot of effort into the scene, trying to bring users a more realistic
advertising experience by controlling the details. The virtual space of many XR ads will be set up with
some small details, such as gesture recognition, interactive devices, and conversation with "passers-
by", etc. Although these small interactions won't affect the direction of the story, they will make the
overall advertising experience more real and interesting, realize the emotional integration of the
audience and the virtual environment, and stimulate the spatial immersive experience.

It is worth mentioning that this kind of behavioral interaction is more commonly used in art
museums than in advertising. San Francisco Museum Terracotta Warriors exhibition, the APP
developed by the museum through the use of AR to help the museum on the Terracotta Warriors
related knowledge dissemination, to achieve the purpose of education, the traditional to static
display objects, film dissemination, panel images, etc., into the audience can be manually operated,
participate and immersive in the digital multimedia roaming [35]. This also implies that in future XR
advertisements, it may be possible to enhance the marketing effect by incorporating more behavioral
action interaction experiences.

3.3.2 Interaction of Data Information - Data Collection and Feedback from Creators

With the advent of the Internet and other technologies, the interaction between consumers and
marketers is becoming more pronounced. Consumers can gather and provide information by
searching and browsing commercial Web sites, they can post and customize their preferences, and
they can communicate with other consumers as well as with product and service providers. Similarly,
marketers can use information obtained from consumers to customize their advertising messages to
segment their audiences, to promote consumer searches for specific types of information and
products, and to gather information about consumer preferences to improve future products and
services.

The emergence of XR technology in the last few years has increased the timeliness of information
and feedback collected by service providers. In addition to recording personal data about people's
location, social relationships, verbal communication, search queries, and product preferences, virtual
reality devices will also collect nonverbal behaviors-such as a user's posture, eye gaze, gestures, facial
expressions, and interpersonal distance. However, when collecting physiological data in XR, it is
crucial to carefully consider privacy protection, data security, and ethical issues to ensure user rights
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and safety [36]. Traditional security methods often fall short in addressing modern cyber threats.
Currently, many new technologies are driving the development of data protection strategies and
decision-making analysis [37,38]. In XR ads, physiological information such as eye movements,
heartbeat, and body temperature are instantly recorded along with behavioral information such as
lifting hands, moving forward, and looking down (e.g., a woman's heart skips a beat when she sees a
pair of shoes laying on the ground in front of her and walks over to them immediately). After these
data are quickly processed and analyzed by the machine, they will be applied almost without delay
to guide the next advertising content (e.g., if the heartbeat acceleration and hand lifting and stroking
represent the person's love for a certain type of product, then the next advertisement will reveal
more information about the relevant type of product; conversely, the next advertisement will be
switched to other products for development).

It can be seen that the difference between XR ads and the message customization of interactive
ads in the past is that, in addition to digital traces, information about the user's physiology and
behavior while watching the ads can be captured instantly and precise, customized feedback can be
given quickly.

4. Results

XR ads' unique advertising logic, technical features and the unique user experience they bring
have made them favored by more and more advertisers. Undeniably, unlike traditional advertising,
XR advertising involves more factors that may affect user experience in practice. As ad creators, we
should optimize the user's ad experience to bring better impact and revenue generation for
advertisers. Qin et al. proposed changes in sensory, narrative, and hardware dimensions of XR ads,
and user experience influencing factors are further enriched with the development of technology.
Based on this, we organized a model of factors affecting user experience in XR advertising [8]. As
shown in Figure 3, there are three categories of factors affecting user experience, namely sensory
presentation factors and narrative style factors, which are external factors, and individual differences
factors, which are internal factors. These factors especially significantly influence the user experience
in XR advertisements.

Number of

v Narrative
enses \ /” Choreography

Product Sensory Narrative
Intervention Presentation Approach
Human / Factors Affecting \ Harr[j)»:jlrceeand
Perspective User Experience in
Eictavioe XR Advertising
Factors
Interior
Factors sy >
Individual Differences
O Factors that are not involved Involved in
in traditional advertising |nte||igem Interaction
O Factors involved in both f\ j’_\
traditional and XR advertising Physiological Differences in

Differences in

Users User Experience

Fig. 3. Comparison of User Experience Factors between XR Advertising and Traditional
Advertising
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4.1 Sensory Presentation
4.1.1 Effect of Sensory Quantity on Sensory Presentation

Sight, hearing, smell, taste and touch make up the five sensory elements in XR advertising. When
the number of senses present in an XR advertisement varies, so does the user's experience. Research
by Van Laer and others has shown that multisensory stimuli that have consistency with the
environment can create a more immersive experience for the user; the addition of physical objects
that provide haptic feedback for actions can also increase the presence of the virtual environment
[19].

However, the combination of sensory cues needs to be balanced. Lindeman et al., [39] study of
multisensory design spaces in virtual environments showed that multiple simultaneous sensory cues
may make one of the sensory cues invisible, or even lead to the user having a perceptual overload,
and that perceptual overload can lead to confusion and cognitive stress. Li et al., [40] noted that
multiple sensory stimuli may trigger perceptual overload, leading to cognitive stress and confusion.
Advertising practitioners should recognize the significant impact of the consistency, combination
situation, and modal situation of the five sensory elements on user experience, and avoid blindly
imposing sensory elements in XR ads.

4.1.2 Effect of Product Intervention on Sensory Presentation

In XR advertising, the level of product involvement affects the cognitive path of users. The degree
of product involvement refers to the degree of involvement of the product in the content of the
advertisement and the level of interaction between the user and the product in the process of
experiencing the XR advertisement. Cowan et al., [41] found in their study that the degree of product
involvement directly affects the consumer's response through the paths of imagination and co-
creativity.

It is worth noting that different types of product advertisements require different product
intervention strategies in designing interactions. In a study on traditional advertisements, Hassenzahl
et al., [42] suggest that utilitarian and hedonic attributes jointly determine the user experience.
Mishra et al., [43] find that hedonic products (e.g., hotels, travel) need to emphasize the sensory
experience in XR advertisements while utilitarian products (e.g., home appliances) focus on a high
degree of intervention. Therefore, ad creators should choose appropriate intervention strategies
according to product characteristics and design user experience rationally.

4.1.3 The Effect of Human Perspective on Sensory Presentation

Compared to traditional advertisements, users in XR advertisements can choose to select more
perspectives, third-person and first-person perspectives. Gorisse et al., [44] showed that the first-
person perspective helps to enhance the user's sense of embodiment and make him/her better
integrated into the virtual environment, while the third-person perspective enhances spatial
awareness. For example, in the 'Nikeland' advertisement launched by Nike in collaboration with
Roblox, users experience motion interactions in the virtual world through the third-person
perspective, providing unprecedented spatial awareness. Therefore, ad creators should choose the
appropriate perspective design according to the content and purpose of the ad to enhance user
experience.
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4.2 Individual differences involved in intelligent interaction
4.2.1 Physiological Differences in Users

Physiological differences between users at the mental level may lead to differences in user
experience. Cowan et al., [45] found in their study that user's imagination compensates for the lack
of haptic sensation in virtual experiences and enriches the sensory experience.

Visual tracking technology, on the other hand, faces challenges in practical applications such as
individual pupil distance and vision conditions, which affect the user experience. In addition, gesture
interaction technology is also a popular trend in XR ads, but the physiological differences of users
may limit the performance of the technology. Advertising practitioners need to fully understand the
physiological characteristics of target users to decide whether to apply these recognition
technologies in advertisements.

4.2.2 Differences in User Experience.

The user's own experience factor influences the experiential sensory experience that the user
gets from XR ads. A study by Cowan et al., [45] found that consumers who were highly knowledgeable
about XR technology tended to also be very interested in the application of XR technology, which
drove them to develop a further awareness of XR ads. On the contrary, inexperienced users may be
repelled by advertisements due to device discomfort. Sagnier et al., [46] noted that users' personal
innovativeness influences their assessment of the usefulness of XR advertisements, and that users
who are easily attracted to new technologies are more likely to be receptive to XR advertisements.
However, the popularity of XR technology varies around the world, and many users are still unfamiliar
with the technology. Advertising creators should fully consider the technical experience level and
acceptance of users in the target market when choosing advertising formats.

4.3 Narrative approach
4.3.1 Narrative Choreography

Personalization is a major feature of narrative choreography in XR ads compared to traditional ad
narratives. Ahn et al. found in their study that virtual reality ads promote a more favorable user
experience when the characters have a high degree of similarity in appearance to the user [47]. In
addition, information overload has become a factor to be aware of in the narrative. choreography of
XR advertisements. A study by Cowan et al., [48] found that too much information can lead to
information overload. In XR advertisements, too much product knowledge combined with too much
sensory information can reduce consumer response. Therefore, sensory information should be
balanced with pre-existing information to avoid the phenomenon of perceptual overload. Ad creators
should rationalize the balance between sensory information and narrative content to avoid causing
cognitive burden to users. The use of spatial storytelling in The Enemy illustrates how digital media
enable new narrative paradigms, where users co-construct meaning by navigating virtual
environments [49].

4.3.2 Influence of Hardware and Device Narrative Effects

The compatibility between the XR ad experience platforms and apps used by users on mobile and
XR ads may affect the user's experience. When the frame rate and sound effects required for loading
XR Ads are high, and the mobile segment platform used by the user is unable to meet these
requirements, the user's experience will be greatly reduced. In addition, the performance of the
hardware used to experience XR ads may also affect the user experience. Unlike traditional
advertising, XR advertising often requires the interaction and compatibility of multiple hardware and
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platforms, such as HMD devices, virtual environment configurations, and projection devices. With
the gradual increase in the frequency of application of neglected senses such as touch and smell,
tactile and olfactory sensor configurations are gradually becoming essential hardware for XR
advertising.

Although the technical difficulties involved in XR ads may have a negative impact on the user
experience, the successful resolution of the technical difficulties can't be ignored in improving the
user experience. Take Meta's recently launched "The Impact is Real" advertisement as an example,
which demonstrates Meta's XR technology and equipment in a comprehensive manner and achieves
excellent results. Meta's new device solves the technical difficulties in the application of XR
technology in the field of advertising such as latency, real rate, sensor configuration, etc., and brings
a brand new user experience. Advertisers should fully consider whether the application scenarios of
their products are compatible with the technical difficulties of their hardware devices, and conduct
sufficient research before choosing XR technology as an advertising medium.

5. Discussion

With the widespread adoption of XR technology [50], major brands are integrating XR into their
marketing strategies, such as Volvo's virtual test drive for the XC90, JLL Residential's virtual property
viewing in London, Marriott’s VRoom Service virtual tourism experiences and VR Postcards, Nike’s
Hypervenom Il virtual football match, The New York Times’ acquisition of VR advertising company
Fake Love, Toyota’s VR TeenDrive365 public service advertisement, Hdagen-Dazs’ Concerto Timer
experience advertisement, Volkswagen’s XR outdoor advertising, The Washington Post’s print media
advertising, and Microsoft's MakeWhat'sNext International Women’s Day public service
advertisement. It is evident that XR advertising is widely applied in industries such as dining,
hospitality, furniture retail, automotive, and entertainment.

Compared to traditional advertising, XR advertising offers a number of innovative aspects in user
experience that marketers can enhance through perceptual presentation and intelligent interaction.
For example, IKEA creates a story-driven environment that immerses users in a virtual world of future
homes. On the perceptual presentation level, this virtual world features vivid colors and 3D furniture
models. Spatial sound technology enhances user experience by playing natural environmental sounds
(such as birds chirping and wind blowing) and interactive furniture sound effects (such as the sound
of drawers opening). Additionally, haptic gloves allow users to feel the realistic texture of furniture
materials in the virtual store, such as the softness of fabric or the grain of wood. On the intelligent
interaction level, users can design their virtual space layout using voice commands and gesture
controls, instantly seeing the placement effect of furniture and adjusting based on virtual scene
suggestions. These dynamic interactions directly influence narrative progression and product display.
On the narrative approach level, users can choose different roles such as designer, homeowner, or
sustainability advocate, each with different tasks and furniture needs. Users advance the storyline by
exploring and interacting, for instance, creating eco-friendly living spaces or designing solutions for
small spaces, thereby strengthening their connection with the product and brand values. This
"Visionary Home Experience" XR activity, through the organic combination of perceptual
presentation, narrative approach, and intelligent interaction, not only offers users a deeply
immersive personalized experience but also effectively conveys IKEA's brand values and product
characteristics. Users who participate in such an interactive experience develop a deeper
understanding and affinity for the brand, increasing purchase intentions and brand loyalty.
Therefore, it is recommended that advertisers incorporate XR technology as a new medium in future

239



International Journal of Economic Sciences
Volume 14, Issue 1 (2025) 227-245

marketing campaigns to establish closer connections with audiences and enhance brand awareness
through these strategies.

Traditional advertising models typically use single-sensory stimuli (primarily visual and auditory)
and third-person narration to convey brand information, relying on the passive reception of the
audience. In this advertising model, user engagement is relatively low, and advertising information is
usually presented in a "propagative" manner. In contrast (Table 1), XR advertising greatly enhances
user engagement and immersion through multi-sensory presentation, first-person immersive
storytelling, and intelligent interaction, transforming advertising into an active experience rather
than passive reception. This approach fosters deeper brand understanding and emotional
connection. The following sections further discuss the innovations of XR advertising.

Table 1
Comparison of Traditional Advertising and XR Advertising
Features Traditional Advertising XR Advertising
Sensory Presentation Single-sensory stimulation Multi-sensory presentation
Narrative Style Third-person narrative First-person immersive narrative
. L . . Intelligent interaction (voice,
Interactivity Passive information reception 8 (
gesture control)
User Engagement Low High
. . . Deep understanding and emotional
Brand Understanding and Connection  Surface understanding )
connection

5.1 Two-way Empowerment

Traditionally, advertising has been defined as "a controlled form of communication that attempts
to persuade consumers to buy or use a particular product or service through the use of various tactics
and appeals" [51]. This definition reflects the fact that advertising has traditionally used "persuasion”
as a form of one-way communication to get consumers to buy or use a product. However, it is
becoming increasingly clear that while the central goal of advertising is still to persuade consumers
to buy a product or service, technology is helping to make personalized advertising possible.
Advertising today can be viewed as an experience in which the consumer participates. As a result,
the communication model of advertising as impersonal and completely controlled by the sponsor
seems to be evolving into a model in which advertising is personal and interactive [52]. This model is
particularly salient today with the growth of XR advertising.

XR advertising breaks the one-way description of products and services by advertising creators, a
traditional "transmitter-receiver relationship"”, and gives viewers more autonomy. For example,
which character to play in the ad, what action to perform in the ad, which item to choose in the
virtual environment. All of these are chosen and practiced by the viewer, rather than simply watching
the advertisement from a spectator's point of view. The viewer is empowered to interact on his/her
own, which is much more powerful than in traditional Internet advertisements. In addition to giving
power to "viewers", XR advertising also gives power to "ad creators", that is, creators can instantly
adjust the presentation of advertising content based on captured user information data. This two-
way empowerment of "ad viewers" and "ad creators" is one of the features that differentiate XR ads
from traditional ads, and makes XR ads more attractive and persuasive to customers, and more
maneuverable for advertisers.
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5.2 Presence and Participation

The emergence of virtual reality technology has dissolved the externalized interface form of the
communication field, reconstructed the communication environment in the form of "ubiquity",
wrapped the actors in it, and achieved interoperability with virtual reality. The function of symbolic
medium has been weakened, and the temporal and spatial barriers of the communication field have
been broken through. The "human" becomes the core participant in the field of sensing and sending
out information, and its image returns to the center of the communication field [53]. Websites are
considered to be low-immersion virtual environments because of the limited interactivity and lack of
rich sensory input, which reduces the sense of presence, while virtual reality is considered to be a
high-immersion virtual environment because of its ability to reproduce perceptual richness, which
enhances the sense that the virtual experience is real [47].

Through XR technology, people watching the advertisements obtain rich virtual sensory
experiences, realize a sense of immersion with the help of imagination, and then break the
boundaries of time and space set by traditional media to realize the presence of the body. In this new
"embodied" communication model, human subjectivity is constantly strengthened and highlighted.
The formation of sensory resonance experience in XR advertising and the interactive behavior of
audience participation in advertising can promote effects similar to real use, enhance immersion,
realize people's "presence", enhance the persuasive effect of advertising and stimulate people's
purchasing motivation.

5.3 Personalized Content

Hundreds of advertising appeals provided by TV, magazines, newspapers, billboards, direct mail
solicitations, email spam, World Wide Web banners and pop-up boxes ...... Unlike these traditional
advertisements, which present information "as is", XR advertisements can be customized according
to the needs and interests of the user by sensing and recognizing the user's location, physiology, and
behavior.

The immersive spaces created by virtual reality technology extend the concept of media context
to a broader scope, as the media context around advertising shifts from the media that surrounds it
(e.g., television programs) to immersive worlds with rich, dynamic sensory-motor cues. And hyper-
personalization is quite possible in virtual worlds. Where the media context can be tailored to
respond to the needs and motivations of consumers at any given moment in real time, for example,
by integrating wearable sensors [54]. Hyper-personalized advertisements will allow consumers to
change the media context as needed at any time, and advertisements embedded in the media
context will flexibly adapt and present contextually relevant information [1].

Users are free to choose the content of the advertisements they want to engage with and interact
with them as they wish. This personalized interactive experience can enhance the user's engagement
with the advertisement.

6. Conclusions

With the development of communication technology becoming more interactive, personalized
and complex, advertising has also evolved, and XR advertising marketing is an inevitable product of
technological development. This study takes "XR advertising marketing experience" as the core,
combines academic theories and industry case studies, and constructs a new paradigm of XR
advertising marketing experience. From the perspectives of sensory, narrative and interaction, this
model explains the unique experience of XR ads in terms of sensory presentation, narrative and
intelligent interaction, and emphasizes the subjective position of human beings in XR ads.
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We believe that the analysis of the factors affecting user experience in XR ads in the article is
instructive for the marketing. On the one hand, from the internal point of view, the user's processing
of information is a subjective factor that affects the XR ad experience, for example, because of the
user's imagination, familiarity with the virtual reality product, and the degree of understanding of
the product. On the other hand, two external factors, information presentation and ad placement,
also have a significant impact on the XR ad experience.

XR advertising marketing is a revolution in traditional advertising and the future of advertising.
This study proposes a paradigm model for the interactive experience of XR advertising marketing. In
the future, the interactivity, immersion and personalization of advertisements will be further
strengthened, and new features may even be derived. In the future, as the cost of XR technology
decreases and its accessibility expands, small businesses will be able to widely adopt this technology,
and XR advertising will become very common.

This study proposes a paradigm model for the interactive experience of XR advertising, but there
are certain limitations. The main limitation is that the research only explored the qualitative aspects.
Future studies could delve into quantitative measurements, expert interviews and cross-cultural
analysis to validate this model, allowing for a more rigorous and comprehensive analysis of the
impact of XR advertising on user experience. It is foreseeable that with the rapid development of new
media technology, the popularization of XR technology will bring a new development to the
advertising industry.
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