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Abstract: The application of augmented reality (AR) in the beauty and hairdressing industry provides
customers with a rich experience, especially in terms of virtual hair styling. Through virtual hair color
tests, customers can quickly decide on the most suitable hair dye for them. Teenagers use multimedia
communication channels to distinctively express their enjoyment of and aesthetic experiences with
the interactive, emotional, and spatial aspects of AR. They can also preview diverse hair dyes
and hairstyles in a virtual environment and, ultimately, select the option that suits them the most.
This study applied the Stimulus–Organism–Response (S–O–R) theoretical framework and collected
337 valid samples through a SmartPLS-4-supported questionnaire survey for analysis. The results
revealed that spatiality significantly influenced behavioral intention in the context of aesthetic
experiences, whereas interactivity significantly influenced behavioral intention in the context of
entertainment experiences. Overall, the hair dye consumption behavior of Taiwanese teenagers
was positively influenced by spatiality and interactivity, and the overall model was well structured.
The findings of this study can serve as a reference for businesses to develop innovative technology
products that enhance consumer marketing experiences and can contribute to the future development
of the hair dye segment of the fashion industry.

Keywords: interactivity; emotionality; spatiality; entertainment experience; aesthetic experience;
S–O–R

1. Introduction

Augmented reality offers an immersive experience for consumers in the field of
hairstyling [1]. Through the real-time presentation of virtual hairstyles and precise color
selection with versatile options, it opens a gateway for customers to explore their individual
styles. This not only enhances customer engagement but also injects a deeper level of per-
sonalization into hairstyling services. Through the widespread application of augmented
reality (AR) technology in AR experimental cognitive training games, users can immerse
themselves in tools designed to enhance cognitive function. AR provides highly immersive
real-world experiences [2]. Yoo and Donthu [3] developed the SITEQUAL scale by using
students as samples, emphasizing that students represent the online buyer segment that
participates most actively in making actual online purchases. They proposed the four di-
mensions of browsability, aesthetic design, website speed, and security, which enhance the
quality of verifying online shopping. In their study, AR makeup testers (i.e., virtual makeup
testing tools) were tested using the System Usability Scale, and their test results revealed
that the user acceptance rate for AR makeup testers reached as high as 92%. Accordingly,
companies can safely test cosmetics using AR makeup testers to increase their product sales
and performance [4]. The rapid development of consumer-to-consumer e-commerce has
strengthened customer loyalty to specific brands and has increased repeat purchases in
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online auctions [5]. The era of Web 2.0 has greatly enhanced several trends related to user
interaction and engagement. When customers browse web pages, they are influenced by
the multimedia format of websites, content interactivity, and informational features. These
features have become key indicators for assessing specific content on the Internet, content
quality, technical feasibility, and factors related to website appearance [6].

In the 2023 Digital Mobility Survey conducted by the Market Intelligence & Con-
sulting Institute, “Technology Products and Services” emerged as the most promising
global industry for digital replacement, with the rise of AI accounting for 35% of the
global attention to digital innovation. However, this figure was only 27.8% for Taiwanese
companies, indicating that Taiwan’s digital transformation is still ongoing [7]. Companies
launch new products to attract consumers and increase sales. Fast fashion is a business
model that centers on quickly mass-producing and releasing products that align with the
latest fashion trends to the retail market to meet high-demand peaks. Fast fashion allows
consumers to quickly purchase trendy new clothing at low prices. However, it has several
negative environmental and social effects, such as poor workplace statistics, environmental
pollution, and increased carbon emissions [8]. The use of AR technology to simulate the
effects of various hairstyles and the development of corresponding 3D modeling simulators
have major implications for the beauty industry and the field of virtual aesthetics [9]. The
present study explored the key positive effects of consumer consumption of AR in the
hair dye industry on consumption behavior; it also examined the indirect effects of con-
sumer consumption of AR on consumer experience value. Specifically, it analyzed whether
customer aesthetic experience and entertainment experience can, in the three dimensions
of interactivity, spatiality, and emotionality, significantly increase creativity and provide
interpretive power concerning customer behavior. This study aimed to investigate in depth
the impact of three key features of AR technology on consumer experience and the corre-
sponding reactions, thereby validating and explaining the influence of these measurement
results on hair dyeing behavioral intentions.

AR technology has been widely applied in museum management and the retail in-
dustry, gradually evolving into a new form of marketing strategy. However, in the past
research, there has been limited exploration of the intermediary variables in the fashion and
beauty industry, as well as in the realms of entertainment and aesthetic experiences. Most
studies have predominantly utilized the Technology Acceptance Model as their founda-
tional framework [10]. Consequently, this study adopts the S–O–R model as the theoretical
framework with the aim of addressing the gaps in the previous AR research, thereby laying
the groundwork for future studies on AR. The findings of this research are expected to offer
practical insights for the beauty and hair industry, facilitating the widespread application
of augmented reality technology.

2. Literature Review

AR technology enables the seamless integration of virtual objects into the physical
world in real time. The reality–virtuality continuum, which was first proposed by Milgram
et al. in 1994 [11], describes the seamless interplay between the real and virtual realities,
depicting real reality and virtual reality (VR) as two ends of a continuous spectrum. AR is
positioned closer to reality [11], whereas augmented virtuality is positioned more toward
the virtual environment. Although few studies have explored the application of AR in
the hair dye industry, integrating AR into the hairdressing industry is likely to lead to the
creation of new commercial models. At present, AR is widely applied in 360◦ panoramic
navigation, educational settings, medical equipment, visualization tools, entertainment
devices, and military applications. AR is recognized for its ability to enhance cognitive and
emotional engagement, providing an immersive learning experience in technical learning
environments. According to Uriarte-Portillo et al. [12], an immersive learning environment
can significantly improve the learning outcomes of students with a high immersion learning
profile. Additionally, Sungkur et al. [13] highlighted that AR applications contribute to the
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understanding of complex and challenging-to-grasp computer science concepts, thereby
providing unique learning experiences.

2.1. Characteristics of AR

AR has gained widespread recognition in the consumer marketing industry. AR
technology is altering customers’ shopping experiences in the digital environment and
influencing the level of customer engagement [14]. The core features of AR experiences
include interactivity, emotional engagement, and spatial immersion. Interactivity refers
to the bidirectional interactions between users and virtual elements, enabling users to
manipulate or interact with AR content in real time. Emotional engagement refers to the
ability of an AR application to elicit emotional responses from users, such as excitement
or surprise. Spatial immersion refers to the capability of AR to seamlessly blend virtual
content with the real world, allowing users to experience the fusion of reality and virtual
elements and to interact with them in a real environment. The features of AR technology
enable consumers to actively engage with and support businesses or brands [15]. These
three features collectively contribute to the distinct and rich user experience provided
through AR technology.

2.1.1. Interactivity

AR has become a pivotal technology driving innovation. It enables the seamless inte-
gration of virtual elements into the real world, creating engaging interactive experiences.
Through AR, we can attract consumers, enhance brand engagement, and create unique
opportunities for marketing activities [16,17]. The interactivity of AR applications actively
contributes to the creation of brand value. Building interactivity through AR technology
effectively increases product click-through rates and brand engagement. This viewpoint is
also supported by Kang et al. [18], who emphasized the positive influence of AR applica-
tions on consumer satisfaction, novelty, fashion, and, consequently, consumer behavioral
intention. Wang and Wang [19] focused on the beauty and fashion fields, highlighting
the use of AR technology to control or modify virtual content for enhancing perceptual
aesthetics, thereby stimulating consumer exploration behavior and ultimately influencing
purchase intention. Fashion brands and cosmetics companies have also begun to innova-
tively apply AR technology, creating services that enable consumers to virtually try on
clothing items or remotely test cosmetics through their mobile phones or tablets, thereby
providing a highly interactive shopping experience.

2.1.2. Emotionality

Emotional engagement refers to an application or experience that elicits responses
from users on an emotional level. Its purpose is to evoke emotional reactions from users,
and the emotional engagement of AR enhances user involvement and emotional investment.
According to Lixăndroiu and Maican [20], consumers explore their choices through AR
while shopping online; in particular, individuals with emotional personality traits tend to
make impulsive purchases in this context. With the widespread adoption of innovative AR
technology, journalists are focusing on creating immersive stories, aiming to attract users
by introducing emotional narratives that evoke empathy among audience members [21].
In the digital dimension, AR technology enables continual changes to existing interior
design. Scholars have speculated that this technology facilitates numerous atmospheric
optimizations and customizations without the extensive use of traditional building mate-
rials, thereby allowing interior design to develop in an alternative direction that is more
sustainable [22].

2.1.3. Spatiality

AR technology pushes the boundaries of spatial interfaces into the virtual domain
through new Special Interest Group (SIG) technology, achieving spatial interactions be-
tween embedded environments and virtual elements. Through SIG components, spatial
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perception can be effectively enhanced [23]. In the future, the spatial interface of AR has
considerable potential to provide users with unprecedented sensory experiences and in-
teractions. Additionally, AR technology is widely used in maritime navigation to address
the challenge of visual spatialization [24]. Das and Madsen [25] discovered that VR/AR
technology provides architects with the ability to perceive space, resulting in more cre-
ative effects through immersive and overlaid visualizations. Therefore, AR technology not
only holds considerable potential but also demonstrates exceptional applications across
various fields.

2.2. Stimulus–Organism–Response Theory

Stimulus–Organism–Response (S–O–R) theory is a powerful framework proposed by
the psychologists Mehrabian and Russell [26] to study the effect of AR on consumer be-
havior. In an AR environment, stimuli are derived from emotional, spatial, and interactive
virtual elements, directly influencing an individual’s internal state. In a blended virtual and
physical environment, consumers encounter major perceptual and experiential challenges.
On the basis of S–O–R theory, Kim and Yoo [27] examined how vividness/interactivity,
presence, and user experience differ between AR and VR; they also considered how sen-
sory branding affects experience, attitude, and behavioral intention. Wang and Wang [19]
adopted an S–O–R research framework to study the use of the “YouCam Makeup” AR
mobile application as a stimulus. This application ensures closer interactions between
a brand and consumers through interactive technology, enabling consumers to have an
enjoyable online shopping experience and, consequently, increasing their willingness to
purchase. Such interactive design and brand positioning strategies contribute to improved
product or service design and optimization by businesses and marketing professionals,
meeting ever-changing market demands [14]. In summary, S–O–R theory provides a com-
prehensive and robust perspective on the AR environment, aiding in revealing consumers’
psychological and behavioral patterns in the advanced technological context. Through
a profound understanding of the interactions among stimuli, organisms, and responses,
companies can more effectively address consumer needs and create more appealing and
interactive AR experiences [28].

2.3. Behavioral Intention

Behavioral intention can be regarded as the basis for determining whether businesses
can successfully influence consumer decision making [29]. It also reflects the extent to
which an individual’s inner strength translates into their willingness to attempt or take
action [30]. The literature suggests that the incorporation of technology into emotional
perception is becoming a trend for promoting consumer behavioral intention. Liu and
Wang [31] employed the S–O–R framework to explain the reasons for retaliatory buying
after the reopening of Shanghai and to determine how emotional entertainment aroused
individual anxiety, consequently inducing behavioral intention. Mahmud et al. [32] con-
ducted research on shopping mall management in the emerging economy of Bangladesh,
and they emphasized that creating more entertaining shopping experiences stimulates
consumer willingness to make repeat purchases. Effectively integrating the concepts of the
unified theory of acceptance and use of technology (UTAUT) and the theory of planned
behavior (TPB) may aid in understanding how individuals form behavioral intention in a
VR environment. A study of 635 consumers who used VR suggested that UTAUT affects
behavioral intention by promoting perceptions of technological use [33]. Grewal et al. [34]
highlighted that consumer behavioral intention reflects the recognition of product quality,
and that it predicts future consumption behaviors, such as the willingness to recommend,
share with friends and family, and make repeat purchases. The present study explored
how emotion, interactivity, and spatial perception in the context of AR ultimately generate
behavioral intention.
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3. Research Framework and Hypothesis Inference
3.1. Research Framework

On the basis of a literature review, the present study identified the six dimensions of
interactivity, emotional engagement, spatial presence, entertainment experience, aesthetic
experience, and behavioral intention. Grounded in Mehrabian and Russell’s S–O–R the-
ory [26], the present study investigated the influence of these dimensional variables on
consumers’ intention to dye their hair following an AR experience. Among these variables,
interactivity, emotional engagement, and spatial presence served as environmental stimuli
for consumers, whereas entertainment experience and aesthetic experience were regarded
as organisms. Moreover, behavioral intention represented the response of consumers to
the act of hair dyeing. Consequently, the present study regarded entertainment experience
and aesthetic experience as mediating variables and incorporated them into the research
framework (Figure 1).
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3.2. Hypothesis Inference
3.2.1. Interactivity

With the rapid advancement of AR and VR technologies, consumers can engage
in interactive modes in the virtual world through visual and auditory stimuli. Studies
have indicated that through the metaverse and interactive digital experiences, athletes
can engage in interactive training that employs the metaverse model, which provides
fitness monitoring, entertainment, and sports-related functionalities [35]. AR can convey
enriching cosmetic information and creative elements, providing interactive and real-time
product experiences. Research has revealed that customers can indirectly experience
various cosmetic products on the basis of personal preferences, and that they can derive
enjoyment from such experiences [36].

Xu et al. [37] applied S–O–R theory to study live-streaming platforms, and they as-
serted that situational environmental stimuli (simulated interpersonal interactions) lead to
cognitive and emotional arousal among consumers, thereby inducing hedonic consump-
tion responses. Furthermore, Fei et al. [38] suggested that stimulating interactive text and
peer information can motivate consumers to make purchases; they also suggested that
innovative real-time interactions between streamers and their audience lead to the creation
of effective experiences within the S–O–R framework.

For e-commerce applications, AR technology can enhance consumer interaction, per-
ception, and vividness with respect to products, thereby facilitating sales and enhancing
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consumer satisfaction [39]. In simulated AR/VR shopping scenes, consumers can down-
load mobile applications that influence their attitudes toward the vividness and interactivity
of AR/VR, and these applications can subsequently affect their attitudes toward technol-
ogy and sensory brand applications [27]. In the study by [40], it was emphasized that
consumers, through the use of Mobile Augmented Reality (MAR) for virtual shoe tri-
als, experience vivid interactions that significantly shape their positive attitudes toward
perceptual interactive aesthetics.

Given these literature findings, the present study proposes the following hypotheses:

Hypothesis 1 (H1). AR interactivity has a positive effect on the behavioral intention of consumers.

Hypothesis 2 (H2). AR interactivity has a positive effect on the entertainment experience of
consumers.

Hypothesis 3 (H3). AR interactivity has a positive effect on the aesthetic experience of consumers.

3.2.2. Emotionality

With the increasingly diverse applications of AR, numerous businesses are employing
AR to provide virtual try-on experiences, enabling consumers to enjoy immersive shopping
experiences. These experiences effectively reduce the disparity between actual products
and how they are imagined by consumers, thereby prompting purchase behavior. The char-
acteristics of AR, including interactivity, vividness, and spatial presence, have positive and
significant effects on the emotional and cognitive dimensions of consumers [41]. Through
customer experience, the interactions between company products and marketing activities
trigger subjective, dynamic, and multidimensional responses in terms of cognition, emotion,
behavior, sensory perception, and social reactions [42,43]. The efforts of retailers to enhance
the usage intention of consumers by focusing on cognitive–emotional facets demonstrate
the crucial role of cognitive attitudes, emotional attitudes, and satisfaction in influencing
consumer emotions, effectively enhancing the practical and hedonic values of products and
services for customers, enhancing competitive advantages through gamified scenarios, and
increasing product sales and profits [44]. Media reporters convey the emotional responses
of their audience through social media news and engagement in discussions with their au-
dience [45]. In a study by Lee and Koo [46], the AR Motivation–Opportunity–Ability model
was used to assess aesthetic experiences in tourism, and the results revealed the effect of
motivation (emotional enjoyment) and ability (self-efficacy) on aesthetic experiences; that
is, AR technology enables tourists to immerse themselves virtually in tourist attractions.
Given these literature findings, the present study proposes the following hypotheses:

Hypothesis 4 (H4). AR emotionality has a positive effect on the entertainment experience of
consumers.

Hypothesis 5 (H5). AR emotionality has a positive effect on the aesthetic experience of consumers.

3.2.3. Spatiality

The representation of three dimensions (3Ds) generally surpasses that of two dimen-
sions (2Ds), proving more effective in learning spatial objects. Through the application of
augmented reality (AR), highly developed spatial abilities not only afford learners the op-
portunity to acquire the skills necessary for mastering 3D AR models but also significantly
enhance the overall quality of the learning process [47,48].

AR technology has strategic potential to enhance online service experiences, specifi-
cally by creating a spatial presence that enhances customer decision making [49]. Virtual
products, such as virtual cosmetics, have major effects on user experience, promoting per-
sonalization and spatial presence and having substantial effects on application and brand
responses. When AR is used for shopping, factors such as spatial presence and intrusive-
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ness positively influence application and brand responses [50]. Krüger and Bodemer [47]
examined 3D spatial visualization ability and 2D spatial memory ability as learning vari-
ables, and they discovered that spatiality modulated learning task and knowledge test
performance. Because AR technology introduces augmented virtual elements to physical
environments, the role of spatiality has attracted increasing attention. Scholars have inves-
tigated the application of AR technology to create interactive and immersive experiences
with artistic works within “enhanced space”. Through the analysis of mobile AR artistic
works, aesthetic experiences with AR artistic works have been studied [51]. Li et al.’s [52]
study delved into the impact of participants’ environmental spatial perception on the
entertainment experience of festival activities. The results revealed a significant negative
correlation with staff. This implies that when participants perceive the staff positively, it
paradoxically diminishes the visitors’ enjoyment of the festival experience.

In augmented reality games (AR-Games), players immerse themselves in the conver-
gence of physical and media spaces, creating a novel and enchanting mode of entertainment
experience [53] Given these literature findings, the present study proposes the following
hypotheses:

Hypothesis 6 (H6). AR spatiality has a positive effect on the aesthetic experience of consumers.

Hypothesis 7 (H7). AR spatiality has a positive effect on the behavioral intention of consumers.

Hypothesis 8 (H8). AR spatiality has a positive effect on the entertainment experience of con-
sumers.

3.2.4. Entertainment Experience

According to Luo [54], the attitudes of Internet users, particularly positive attitudes,
are influenced by both informational and entertainment dimensions. Leong et al. [55]
argued that the use of wireless Internet services by Malaysian consumers to access enter-
tainment products, mobile applications, mobile games, images, and ringtones can generate
behavioral intentions among them. Furthermore, on the basis of their findings, Zhang
and Pan [56] suggested that information overload leads to addictive cognitive dissonance,
which affects the behavioral intentions of live-streaming platform users. Abbasi et al. [57]
indicated that entertainment, emotional involvement, arousal, and emotional experiences
increase consumer engagement in multiplayer online battle arena (MOBA) games. Infor-
mation systems that focus on entertainment, such as MOBA games, foster the behavioral
intention to play these games. Additionally, AR online games, AR technology glasses,
and social media have been demonstrated to effectively provide entertainment experi-
ences and pleasure, resulting in increased consumer willingness to engage with these
technologies [58]. Furthermore, Wang and Wang [19] suggested the use of AR services
in the cosmetics sector, highlighting that combining AR with entertainment experience
technology can influence purchase intention at the individual or fashion innovation level.
Given these literature findings, the following hypothesis is proposed in the present study:

Hypothesis 9 (H9). AR entertainment experience has a positive effect on the behavioral intention
of consumers.

3.2.5. Aesthetic Experience

According to the Stanford Encyclopedia of Philosophy, aesthetic experience refers to the
perception and experience of the beauty of artworks or nature [59]. Dewey [60] noted
that the acquisition of aesthetic experiences must occur through actual experiences and
sustained interactions, which lead to a unified and coherent experience [61]. In the daily
lives of people, artistic activities play a crucial role as a medium for aesthetic experiences.
Qu [62] suggested that AR aesthetic experiences in art can be achieved through interactive
diversity, real-time interaction, and distinct personal experiences, all of which represent
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aesthetic experiences involving multi-space, real-time interactions. Chen [63] described
how museum-designed app-guided tours enable visitors to acquire cultural experiences
and learn cultural knowledge in an emotionally immersive and artistically charming en-
vironment. Kim [64] studied how the consumption behavior of single female consumers
is influenced by AR makeup experiences, with customer satisfaction as an intermediary
variable; the results revealed the positive effects of pleasurable experiences, escapist ex-
periences, and aesthetic experiences. Zhu and Gao [65] discovered that the interactive
experiences involving flower shops effectively increase the purchase intention of customers
through the mediating effect of aesthetic experiences. Given these literature findings, the
present study proposes the following hypothesis:

Hypothesis 10 (H10). AR aesthetic experience has a positive effect on the behavioral intention of
consumers.

3.3. The Mediating Effect

AR possesses multifaceted characteristics that enhance learning tools. Through inter-
active engagement with consumers in gaming scenarios, AR provides a unique learning
experience, swiftly conveying aesthetic information, thereby achieving outstanding learn-
ing outcomes [63,66]. Liu and Yu [67] pointed out the entertaining aspect experienced
during website browsing and interactive processes. Exploring the museum experience
through AR reveals a positive mediating effect of perceived entertainment between the
state of flow and immersion [68]. Similar to the emotional experiences of audiences in a
cinematic environment, AR’s diverse characteristics seamlessly blend profound entertain-
ment with a learning experience for students. Through AR, learners immerse themselves
in visual space and aesthetic enjoyment, enriching the learning content and providing
entertainment throughout the learning process [69,70]. A thorough examination of the
literature allows us to deeply comprehend the potential of AR’s interactive, emotional, and
spatial characteristics. This, in turn, influences consumer behavioral intentions, leading to
the proposition of the intermediary hypothesis.

3.4. Research Methodology

This study focused on university and vocational high school students in Taiwan, using
adolescents aged 16–22 as the target population for feedback on the integration of new
technologies in the hairdressing industry. We specifically selected these two groups to
explore their attitudes toward the application of augmented reality (AR) and whether actual
experiences lead to positive intentions for usage behavior. The initial draft of the research
questionnaire was reviewed by hairdressing experts and scholars, with revisions made to
address any unclear semantic issues, thereby enhancing the questionnaire’s validity. Subse-
quently, 36 students participated in a trial fill-out to ensure that each question was clear
and unambiguous. The main study participants were consumers who have experienced
AR technology. Due to a potential lack of willingness among participants to cooperate, and
due to concerns about impacting the completeness of the survey responses, a convenient
sampling method was adopted. Following actual experiences, a high level of willingness
was observed. Designers were requested to provide QR codes for consumers to fill out the
questionnaire, and participants were also asked to assist in inviting individuals who have
previously experienced AR to participate in the survey. The survey was widely distributed
through online surveys in the northern, central, and southern regions of Taiwan to obtain
comprehensive feedback. The questionnaire design utilized a seven-point Likert scale to
precisely measure respondents’ opinions.

4. Data Analysis and Results

The questionnaire employed in the present study was designed on the basis of the
empirical scales developed by other scholars. To ensure the content validity of the question-
naire, we sought the expertise of five distinguished professionals in the field of hairdressing,
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inviting them to assess the relevance of each item. We also rigorously assessed both the
convergent and discriminant validity of the questionnaire. The research questionnaire com-
prised two sections. Specifically, the initial segment collected basic information, whereas
the subsequent segment focused on clarifying the hair dye consumption habits of teenagers
after engagement with AR.

4.1. Subjects and Measurement Items

The survey was conducted using an online questionnaire. In total, 36 questionnaires
were distributed in advance. The questionnaire covered the six dimensions of interactivity,
emotionality, spatiality, entertainment experience, aesthetic experience, and behavioral
intention, and it had a total of twenty-five questions. Respondents were allowed to respond
anonymously, and each question was rated on a seven-point Likert scale. Data analysis was
performed using SPSS 25 and included factor and reliability analyses to ensure the reliability
and validity of the questionnaire. According to Kaise’s [71] perspective, after conducting
the sampling adequacy test (Kaiser–Meyer–Olkin), when the KMO value falls between 0
and 1, a higher KMO value suggests a more suitable environment for factor analysis. In this
study, the KMO is 0.903, and the Bartlett sphericity test is also significant, indicating that the
data are highly suitable for factor analysis. The significance level (p value) is 0.000, which
is less than 0.05, suggesting that the selected factors are appropriate for factor analysis. A
factor loading below 0.45 is used as the screening criterion [72], and in the case of item
AE101, the factor loading value of 0.094 does not meet the standard. Subsequently, we used
SmartPLS 4 for the validity analysis and reliability analysis, choosing SmartPLS 4 because
it does not impose sample size limits and offers the capability to handle more complex
models [73,74] (Table 1). To address the problem of an inadequate sample size, we used
Cronbach’s alpha, specifying that the coefficient values for the items had to exceed 0.7.
During this process, the item “AE1: I am satisfied with the AR hair styling experience” was
determined to be inappropriate and was removed.

Table 1. Factor analysis method and items.

Construct Item Factor Analysis Method

IN

IN1 0.557
IN2 0.567
IN3 0.615
IN4 0.623
IN5 0.582

EM

EM1 0.640
EM2 0.638
EM3 0.744
EM4 0.727

SP

SP1 0.776
SP2 0.788
SP3 0.776
Sp4 0.708

EE

EE1 0.757
EE2 0.800
EE3 0.833
EE4 0.773

AE

AE1 0.094
AE2 0.796
AE3 0.780
AE4 0.730
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Table 1. Cont.

Construct Item Factor Analysis Method

BI

BI1 0.818
BI2 0.780
BI3 0.774
BI4 0.761

For the hypothesis testing, we employed bootstrapping with SmartPLS 4, conducting
5000 iterations of resampling. The samples were obtained from hair-styling salons in the
northern, central, and southern regions of Taiwan, and the target respondents of the free-
response survey were university and high school students. In total, we obtained 337 valid
questionnaires, mainly from female undergraduate students (Table 2). The questionnaire
survey was administered between 5 September and 14 December 2023 (i.e., a response
period of approximately 3 months). The questionnaire was designed on the basis of
conceptual operational definitions from the literature, and the items were organized and
measured as shown in Table 3.

Table 2. Sample demographic information.

Demographic Variables Frequency and Percentage (N = 337)

Gender
Female: 259 people (76.9%)

Male: 78 people (23.1%)

Education
Aged 19–22, Level College: 255 people (75.7%)
Aged 16–18, High School/Vocational School:

82 people (24.3%)

Hair Styling Salon Location
Northern Region: 168 people (49.9%)

Central Region: 88 people (26.1%)
Southern Region: 81 people (24.1%)

Hair Dye Frequency Occasionally
1–2 times a year: 111 people (32.9%)

3 times a year: 141 people (41.8%)
4 times or more a year: 85 people (25.2%)

Hair Dye Consumption Behavior
Online purchase of hair dye products:

110 people (32.6%)
In-person hair dye services: 227 people (67.4%)

Table 3. Operational definitions and measurement items for each aspect of the research.

Research Dimension Operational Definitions/Measurement Items References to Scholars

Interactivity
(IN)

Consumers adjust the form and content of hair dye images in real-time
through AR experiences.

Smink, van Reijmersdal, van
Noort, and Neijen [50]

1. AR hair dye styling allows me to immediately appreciate different
dyeing effects.

2. AR hair dye styling exhibits excellent real-time interactivity.

3. AR hair dye styling provides immediate satisfaction during browsing.

4. AR hair dye styling enables effective communication with hair stylists
regarding hairstyle design.

5. Images from AR hair dye styling demonstrate utility.

Emotionality
(EM)

Consumers generate sensory and emotional responses through AR
technology, presenting realistic emotions toward virtual objects

Schmitt, B., [75]
1. Experiencing hair dye styling through AR attracts my senses.

2. I perceive that AR hair dye styling is intriguing.

3. AR hair dye styling guides me into a specific emotional atmosphere.

4. AR hair dye styling evokes emotional responses from me.
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Table 3. Cont.

Research Dimension Operational Definitions/Measurement Items References to Scholars

Spatiality
(SP)

Consumers experience a sense of immersion through AR, making virtual
objects or environments feel lifelike.

Smink, van Reijmersdal, van
Noort, and Neijen [50]

1. AR hair dye styling images provide a realistic experience in reality.

2. Objects generated through AR hair dye styling appear realistic rather
than virtual.

3. Objects produced in AR hair dye styling images seem as real to me as
those in the physical world.

4. AR hair dye styling images simulate actual experiences.

Entertainment
Experience

(EE)

Consumers derive pleasure and a sense of happiness through AR
technology experiences.

Mehrabian
and Russell

[26]

1. I find satisfaction in the hair dye consumption process through
AR experiences.

2. AR hair dye styling provides entertainment value to me.

3. AR hair dye styling helps me relax.

4. AR hair dye styling is enjoyable to me.

Aesthetic Experience
(AE)

Consumers experience aesthetic appeal and visual effects in the
real-world environment through AR technology.

Mathwick, Malhotra, and
Rigdon, [76]

1. I feel satisfied with the hair dye style through AR experiences.

2. Experiencing AR satisfies my curiosity.

3. AR experiences have aesthetic allure.

4. I perceive uniqueness in AR experiences, distinguishing them from
conventional hair dye consumption.

Behavior Intention
(BI)

Consumers exhibit behavioral tendencies after experiencing AR hair dye.

Zeithaml et al. [77]

1. I am willing to recommend friends and family to use AR experiences
for hair dye consumption.

2. I will introduce the advantages of AR experiences to my friends.

3. If the price of AR experiences increases, it will not affect my
willingness to dye my hair again.

4. I am willing to undergo hair dye consumption through AR
experiences again.

4.2. Reliability and Validity Analyses

Cronbach’s alpha is widely adopted for reliability testing. According to Nunnally [78],
a Cronbach’s alpha coefficient of more than 0.7 can be used for determining the consistency
and reliability of item indicators. In our analysis, we employed PLS4 structural equation
modeling and used Cronbach’s alpha for reliability testing, with the aim of verifying the
internal consistency.

For assessing validity, an examination of the factor loadings and the average variance
extracted (AVE) values of the items in each construct is crucial for ensuring convergent
validity. The factor loadings should be above 0.70, AVE should be more than 0.50, and
composite reliability should be more than 0.70 [79], as evidenced in Table 4.
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Table 4. Concurrent validity analysis of the measurement models.

Construct Item Factor
Loading

Cronbach’s
Alpha

Composite
Reliability

(CR)

Average
Variance

Extracted (AVE)

IN

IN1 0.837 0.878 0.911 0.673
IN2 0.821
IN3 0.855
IN4 0.796
IN5 0.791

EM

EM1 0.782 0.849 0.897 0.686
EM2 0.769
EM3 0.871
EM4 0.886

SP

SP1 0.947 0.961 0.972 0.896
SP2 0.957
SP3 0.958
Sp4 0.924

EE

EE1 0.894 0.932 0.952 0.831
EE2 0.918
EE3 0.916
EE4 0.919

AE
AE2 0.915 0.900 0.938 0.834
AE3 0.928
AE4 0.897

BI

BI1 0.899 0.950 0.964 0.870
BI2 0.956
BI3 0.934
BI4 0.942

Note: IN = Interactivity, EM = Emotionality, SP = Spatiality, EE = Entertainment Experience, AE = Aesthetic
Experience, BI = Behavior Intention.

Discriminant validity refers to the extent to which two constructs can be distinguished.
In this study, the utilization of an HTMT value below the threshold of 0.9 indicates that the
HTMT value is significant. Therefore, no issues related to discriminant validity were found
(Table 5) [80]. For assessing the discriminant validity, we conducted a correlation analysis
in accordance with Fornell and Larcker’s [81] recommendation. That is, we compared
the square root of the AVE between multiple constructs, and the results revealed that it
exceeded the correlation coefficients between the constructs (Table 6). In the present study,
the thresholds established in the literature were diligently applied to ensure the convergent
and discriminant validity of the questionnaire, enabling the effective measurement of the
items within each construct.

Table 5. Heterotrait–monotrait ratio (HTMT).

Construct AE BI EE EM IN SP

AE 0.913
BI 0.896 0.933
EE 0.228 0.358 0.912
EM 0.213 0.193 −0.054 0.829
IN 0.747 0.725 0.530 0.103 0.820
SP 0.804 0.791 0.168 0.257 0.630 0.947

Note: IN = Interactivity, EM = Emotionality, SP = Spatiality, EE = Entertainment Experience, AE = Aesthetic
Experience, BI = Behavior Intention.
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Table 6. Discriminant validity analysis results for the constructs.

Construct AE BI EE EM IN SP

AE
EE 0.250 0.377
EM 0.237 0.213 0.071
IN 0.829 0.784 0.506 0.112
SP 0.864 0.827 0.178 0.282 0.678

Note: IN = Interactivity, EM = Emotionality, SP = Spatiality, EE = Entertainment Experience, AE = Aesthetic
Experience, BI = Behavior Intention.

On the basis of the aforementioned statistical data, the present study confirmed the
adequate reliability and validity of the selected constructs and their respective items.
Furthermore, the outcomes of our discriminant validity analysis verified the distinctiveness
between the constructs. This finding supports the applicability and reliability of the
questionnaire and models for empirical analysis. In summary, the measurement model’s fit
and construct validity were validated to ensure the credibility and stability of our research
findings, ensuring a robust exploration of the effects of AR on hair dye consumption
behavior.

4.3. Structural Model Path Analysis

Further examination of the Variance Inflation Factor (VIF) for each dimension in the
study, as shown in Table 7, reveals that all the VIF values are below 3.3 [82], suggesting the
absence of collinearity issues in the regression model.

Table 7. Inner VIF values.

Construct AE BI EE EM IN SP

AE

BI

EE 1.539

EM 1.080 1.086 1.080

IN 1.670 1.670

SP 1.772 2.937 1.772

Values greater than 0 in the Q2 test results, as shown in Table 8, indicate that the PLS
path model has predictive relevance for this structure [83]. Overall, this study demonstrates
outstanding performance in both model construction and testing, providing robust support
to the research field.

Table 8. Results of the Q2 test.

Construct Q2

AE 0.614

BI 0.722

EE 0.268

The PLS model employed in the present study was used to explore the relationships
between various constructs and to investigate the existence of internal effects through
bootstrapping (conducted 5000 times). The detailed steps taken for the PLS model analysis
are as follows. For the PLS path coefficients, Table 9 indicates that the impact of emotionality
on aesthetic and entertainment experiences is not statistically significant; similarly, the
effect of interactivity on behavioral outcomes is also not statistically significant. In contrast,
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all the other pathways show statistically significant and positively regressive associations.
It is noteworthy that the influence of aesthetic experience is statistically significant (H10:
β = 0.709, t = 11.390, p < 0.001), the impact of entertainment experience on behavioral
intention is statistically significant (H9: β = 0.177, t = 4.195, p < 0.001), and the effect of
interactivity on aesthetic experience is statistically significant (H3: β = 0.402, t = 7.340,
p < 0.001). The influence of spatiality on entertainment experience is statistically significant
(H6: β = −0.255, t = 3.163, p < 0.01), and the impact of interactivity on entertainment
experience is statistically significant (H2: β = 0.697, t = 8.536, p < 0.001). Furthermore, the
positive effects of spatiality on both aesthetic experience behavior (H7: β = 0.543, t = 9.475,
p < 0.001) and intention (H8: β = 0.210, t = 4.355, p < 0.001) are statistically significant.
Figure 2 provides further details on the analysis results.

Table 9. Results of the PLS path coefficient analysis.

Paths Coefficient Standard Error T-Value p-Value

H1 −0.030 0.062 0.486 0.627
H2 0.697 0.082 8.536 <0.001 ***
H3 0.402 0.055 7.340 <0.001 ***
H4 −0.060 0.053 1.122 0.262
H5 0.033 0.041 0.798 0.425
H6 −0.255 0.081 3.163 0.002 **
H7 0.543 0.057 9.475 <0.001 ***
H8 0.210 0.048 4.355 <0.001 ***
H9 0.177 0.042 4.195 <0.001 ***
H10 0.709 0.062 11.390 <0.001 ***

Note: ** p < 0.01, *** p < 0.001.
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In summary, the hypotheses proposed in this study are supported by the data, except
for H1 (the effect of interactivity on behavioral intention is not statistically significant;
β = −0.030, t = 0.486, p > 0.05), H5 (the effect of emotionality on aesthetic experience is
not statistically significant; β = 0.030 t = 0.798, p > 0.05), and H4 (the effect of emotionality
on entertainment experience is not statistically significant; β = −0.060, t = 1.122, p > 0.05).
Apart from these hypotheses, all the other research hypotheses are supported by the data.

4.4. Mediation Analysis

In the present study, bootstrapping was employed to analyze six mediating effects
in the PLS model. The integrated results of the mediation effects analysis, which was
conducted with the values obtained using the model, are presented in Table 10. This
approach aligns with the exploration mechanism proposed by Baron and Kenny [84], and it
is commonly used by researchers in various fields to understand mechanisms and address
research questions in practical contexts.

Table 10. Results of the PLS mediation analysis.

Paths Coefficient Standard Error T-Value p-Value

1. EM→AE→BI 0.023 0.029 0.804 0.421
2. EM→EE→BI −0.011 0.011 1.010 0.312
3. IN→AE→BI 0.285 0.038 7.515 <0.001 ***
4. IN→EE→BI 0.123 0.031 3.967 <0.001 ***
5. SP→AE→BI 0.385 0.060 6.370 <0.001 ***
6. SP→EE→BI −0.045 0.017 2.636 0.008 **

Note: ** p < 0.01, *** p < 0.001.

Path 1 indicates that the influence of emotional behavior intention is not significant
when aesthetic experience is the mediator (t = 0.804, p = 0.421).

Path 2 suggests that the impact of emotional behavior on intention is not significant
when entertainment experience serves as the mediator (t = 1.010, p = 0.312).

Path 3 points out that when aesthetic experience is the mediator, the impact of interac-
tivity on behavior intention is significant (t = 7.515, p < 0.001 ***).

Path 4 reveals that when entertainment experience is the mediator, the influence of
interactivity on behavior intention is significant (t = 3.967, p < 0.001 ***).

Path 5 demonstrates that when aesthetic experience is the mediator, the impact of
spatiality on behavior intention is significant (t = 6.370, p < 0.001 ***).

Path 6 shows that when entertainment experience is the mediator, the impact of
spatiality on behavior intention is significant (t = 2.636, p < 0.01 **). Therefore, based on the
results of the mediation analysis, it is inferred that only Path 1 and Path 2 are statistically
non-significant

5. Conclusions and Recommendations
5.1. Conclusions

In this study, 75.7% of the surveyed university students express a desire to experiment
with new hairstyles. They often seek recommendations and suggestions through social
media, designers, and friends. What distinguishes this from the past is the incorporation of
AR technology, providing consumers with an unprecedented immersive experience. This
technology allows them to more deeply engage with and explore various new hairstyle
variations. Adolescents engage with AR through touch panels, gestures, or voice com-
mands [85]. For instance, they may enjoy interacting with virtual objects or characters
through AR games or applications, with the expectation of novelty and a sense of challenge.
During an AR interactive experience, adolescents may establish emotional connections
with virtual objects or characters. They may exhibit curiosity, attention, and emotional
engagement with characters or scenes in a virtual world, enjoying the satisfaction of the
emotional connections that are formed. Adolescents may also enjoy exploring, navigating,
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and understanding virtual spaces in AR environments. They may appreciate simulated
spatial experiences and expand their perspectives through the immersion provided by AR
technology. The research results reveal a clear trend, with H10 entertainment experience
having the most significant impact on behavioral intent, followed by the influence of H7 AR
spatial perception on aesthetic experiences. This finding not only supports the assumptions
of our research model but also aligns with Kang et al.’s [86] study, which indicates that the
spatial perception and interactive capabilities of AR enhance consumers’ perception of the
technology in terms of knowledge and entertainment (Table 11).

Table 11. Summary of the hypothesis testing.

Hypothesis Statement Result

H1. AR interactivity has a positive effect on the behavioral intention
of consumers. Rejected

H2. AR interactivity has a positive effect on the entertainment
experience of consumers. Accepted

H3. AR interactivity has a positive effect on the aesthetic experience
of consumers. Accepted

H4. AR emotionality has a positive effect on the entertainment
experience of consumers. Rejected

H5. AR emotionality has a positive effect on the aesthetic experience
of consumers. Rejected

H6. AR spatiality has a positive effect on the aesthetic experience of
consumers. Accepted

H7. AR spatiality has a positive effect on the behavioral intention of
consumers. Accepted

H8. AR spatiality has a positive effect on the entertainment
experience of consumers. Accepted

H9. AR entertainment experience has a positive effect on the
behavioral intention of consumers. Accepted

H10. AR aesthetic experience has a positive effect on the behavioral
intention of consumers. Accepted

Aesthetic experience, identified as the mediating variable, was found to have the
most positive and significant impact on the relationship between interactive perception
and consumer behavioral intent. Based on these findings, we reasonably infer that in
the application of AR technology in the hair dye industry, enhancing interactive and
spatial perceptions, combined with aesthetic and entertainment experiences, can effectively
increase consumers’ intent to make purchase decisions [87,88].

Through the application of S–O–R theory, we explored the correlation between visual
AR experiences and the behavior of adolescents, gaining insights into the effects of interac-
tivity, emotionality, and spatiality on environmental stimuli as well as how entertainment
and aesthetic experiences shape the behavioral intentions of consumers. Through hypothe-
sis testing and path analysis with SmartPLS 4, the results indicate that a Q2 value greater
than 0 suggests that the PLS path model has predictive relevance for this construct [83].
Additionally, aesthetic experience and entertainment experience exhibit multiple mediating
effects. We discovered that 32.9% of the variability in entertainment experience could be
explained by environmental factors, 74.3% of the variability in aesthetic experience could
be explained by environmental factors, and 84.2% of the variability in behavioral intention
could be explained by consumer emotions. These findings indicated that the research
framework included variables with considerable explanatory power. The research model
comprising interactivity, emotionality, and spatiality exhibited a good fit with the overall
behavioral relationship pattern. Out of the ten paths examined in the model, seven reached
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statistical significance. Therefore, we reasonably inferred that the overall fit of the model
was satisfactory. The results of the structural reliability analysis, confirmatory analysis, and
effect model analysis are organized and presented in Figure 3.
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5.2. Practical Implications

This study reveals that for consumers, experiencing the interactivity and spatial aspects
of AR, has a positive impact on behavioral intent. Simultaneously, the combination of
entertainment and aesthetic experiences generates multiple mediating effects. Fueled by
the rapid development of technology, the smartification of the beauty industry has become
an inevitable trend. The development of smartification places humans at its core, with AR
virtual hairstyling and AI scalp detection emerging as new trends, catering to consumer
habits of using smartphones. Smartification services contribute to customer interaction,
meeting diverse consumer needs through sensorial experiences. Through AR technology,
consumers can proactively test hair-coloring effects, thereby reducing the purchasing risk
associated with uncertain outcomes. Additionally, analyzing facial features through AR
applications allows for more personalized hair-coloring recommendations, enhancing the
uniqueness of the consumer experience. This strategic development combines both smart
technology and service warmth, propelling the beauty industry toward a more competitive
future.

5.3. Theoretical Implications

S–O–R theory, introduced by environmental psychologists Mehrabian and Russell [26],
elucidates how consumers generate perceptual stimuli (aesthetic, entertainment) toward
products through the interactive, emotional, and spatial stimuli of augmented reality
(AR), ultimately influencing behavioral decisions based on these perceived experiences.
Guo and Chang [89] applied the S–O–R model theory, combining stimuli from the hot-
springs resort environment with services and customer emotions to generate consumer
behavioral intentions. In the study by Guo et al. [89], the Stimulus–Organism–Response
(SOR) model was employed to investigate the service environment, customer emotions, and
customer behavioral intentions. The study found that the service atmosphere and employee
dedication have multiple mediating effects, aligning with the consistent conclusion of this
research. Aesthetic and entertainment experiences were also identified as having multiple
mediating effects on the interactive and spatial aspects of AR. Furthermore, interactive
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perception and aesthetic experiences were found to have a positive and significant impact
on the intention to engage in hair-dyeing behavior.

5.4. Research Limitations

In the past, the primary domains of AR technology included the travel industry and
gaming products, leading to a continuous expansion of AR experiences in these areas.
With the increasing adoption rates, businesses have recognized the potential of AR and
invested considerable funds to enhance its applications. Its application in the realm of
fashionable hair dyeing has been relatively limited. The existence of this research gap has
prompted efforts to fill this knowledge void. With the revelations of this study’s findings,
subsequent research recommendations suggest incorporating more quantitative survey
technologies and service attitudes into broader data collection and analysis tools. Future
empirical studies should be built upon a larger sample base, utilizing extensive surveys to
ensure comprehensive data support. It is recommended to expand the research locations
to obtain more reliable results, thereby enhancing the quality and depth of the research.
This study has not delved into gender, age, or other demographic factors, leaving room for
future research expansion. In terms of the research focus, this study emphasized intention
rather than actual behavior, aligning with the notion that other scholars could delve into the
impact of behavioral intention on actual behavior [90]. Additionally, this study exclusively
collected and analyzed data from young consumers, thereby limiting the generalizability
of the research findings to other age groups.

5.5. Future Research Suggestions

The anticipated outcome of this study is to successfully integrate AR technology into
the realm of fashionable hair dyeing, aiming not only to enhance consumer satisfaction but
also to generate additional business opportunities for industry players. This innovative ap-
plication is set to transition AR technology from the realms of entertainment and aesthetic
experiences into the intricate facets of daily life, sparking a revolutionary transformation of
the fashion and beauty industry. For future research on hair-dyeing consumer behavior,
recommendations may include the following aspects. 1. As the population using hair
dye products continues to rise, we will delve into exploring the application of augmented
reality experiences in the silver-haired market to assist consumers in facing the challenges
posed by white hair. Through in-depth qualitative interviews, we will meticulously an-
alyze and thereby pioneer innovative plant-based hair dye products. 2. Future studies
could incorporate trendy color tones as intervening variables, allowing consumers to enjoy
more personalized styles and facilitating their transformation through new technologies to
create innovative business models. 3. It is suggested that developers continuously update
technologies, such as incorporating 360-degree 3D imaging and VR hair design, to simplify
software operations and integrate diverse components, thereby bringing more opportu-
nities to the hairstyling market. These recommendations contribute to maintaining the
foresight and practicality of the research. Future research is recommended to expand into
various dimensions, such as social media, popular trends, etc. Additionally, incorporating
interviews with experts and scholars is suggested to enhance the comprehensiveness and
representativeness of the study.
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