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There is increasing interest in studies analyzing the influence of technologies that
integrate virtual and real-world components on consumer behavior. These
technologies include augmented reality, virtual reality and mixed reality. Mixed
reality is a user environment in which physical reality and digital content are
combined in a way that enables interaction with and among real-world and virtual
objects. In spite of previous works related with MR and retails spaces, little is
known about how consumers respond to MR features and which elements of the
MR-based experience, such as vividness and novelty, impact behavior. In this
study, we have explored the relative advantage of mixed reality in retail shopping
practices over a traditional-based purchase. Implicit reactions of shoppers when
interacting with products with and without MR glasses were compared. The results
reveal that participants wearing MR glasses exhibited different patterns of
interaction (i.e., frequency and interaction with product duration) that differed
from those indicated by participants who did not wear the MR technology. At the
level of purchase decision, our results show that the use of MR smart glasses has
an impact on decision times that relates to a utilitarian purchase type. Based on
participants’ explicit answers to questionnaires, the reported findings further show
that the perceived hedonic and utilitarian values of the purchase experience were
higher when MR was used, which also affected future purchase intentions and
perceived emotional state as reported by consumers’ experience and satisfaction
in the context of retail.

KEYWORDS

Mixed reality, interactivity, immersion, consumer behavior, smart glasses in retail, instore
experience

1 Introduction

Technological innovation has become essential to help retailers create competitive tools
with several advantages for product presentation (Jaekel, 2016; Inman and Nikolova, 2017).
Among these new emerging technologies, augmented reality (AR) has become popular in
retail, introducing relevant changes in the way consumers make choices and consume
products and brands (Jain and Werth, 2019; Dehghani et al., 2020; Libai et al., 2020). AR

Abbreviations: AR, augmented reality; Bl, behavioralintention; DT, decision times; HBT, human behaviour
tracking; TAM, general perceived acceptability; VR, virtual reality; MR, mixed reality; PEU, perceived ease
of use; PU, perceived usefulness; PE, perceived enjoyment.
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differs in its ability to provide a highly interactive and vivid
experience with the real world by superimposing virtual objects
on the natural environment of the viewer (Yim et al., 2017). An
outstanding value of AR is its ability to improve the consumer
experience, thus providing higher purchase satisfaction rates
(Grewal et al., 2020).

There is an increasing interest in studies analyzing the influence
of technologies that integrate virtual and real-world components
within the marketing discipline on consumer behavior. These
technologies include augmented reality (AR), virtual reality (VR)
and mixed reality (MR). A common aspect of AR/VR/MR
technologies is their ability to add additional information to
existing real-life experiences. While AR allows the consumer to
anticipate the experience with products in real-world consumption
contexts (e.g., viewing themselves wearing a wide range of virtual
products in a physical store; Verhagen et al., 2014), VR simulates the
real-world environment, thereby allowing the user to have a
different shopping experience outside the immediate surrounding
environment (Alcafiz et al., 2019).

Milgram and Kishino (1994) defined mixed reality (MR) as a
combination of virtual and real-world objects along a continuum
that goes from pure reality (a real environment) to complete
virtuality (virtual reality content). The amount of reality and
virtuality depends on where in the continuum a particular
display or extended content falls (Milgram and Kishino, 1994;
Milgram, 2006). MR comprises both AR and augmented
virtuality technologies. It is mainly a VR technology used for
mixing the physical and virtual worlds, with the advantage of
providing realistic interaction between users and digital objects.
Therefore, MR technology presents an optimal channel for
improving customer experiences in different ways (Flavidn et al.,
2019). For example, integrating MR into the presentation of
products and commercial offers in retail increases value for
customers, resulting in an improved experience due to VR
technology (Dehghani et al., 2020).

Digital devices should be used while handling MR to have a fully
immersive experience. Microsoft’s HoloLens is a trendy example of
these devices. Users can react to digital objects by their actions
through these translucent MR devices and gestures, gaze, or voice
recognition technologies. They can interact with both the physical
and virtual environments simultaneously. Instead of relying only on
remote control devices, smart glasses, or smartphones, users can also
use their gestures, glancing or blinking. These interactions and
realistic renderings make the experience of MR more convincing
as if it were real life.

Recent studies show that MR technology produces greater
enjoyment of the user shopping experience (Meegahapola and
Perera, 2017; Dehghani et al., 2020; Jessen et al., 2020; Park and
Yoo, 2020), improves customer engagement (Wang, 2020) and
positively impacts emotional valence toward the brand (McLean
and Wilson, 2019), which ultimately influences purchase intention
(Monteiro et al., 2020). From the user’s point of view, MR provides
consumers with strategic cues to make smarter decisions, receive
personalized offers, and experience faster service (Grewal et al.,
2017). Such advantages positively impact the way consumers
perceive product affordances, resulting in a substantial
improvement in the overall shopping experience and satisfaction
(Dehghani et al., 2020; Jain et al., 2021; de Regt and Barnes, 2019).
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Although the current literature shows different advantages of MR,
and several applications in retail, more research is required to better
understand how consumers’ implicit behavior and perception
towards this technology contributes to designing and predicting
better shopping experiences.

This paper makes several important contributions. First, our
study provides novel insights into consumer implicit behavior and
acceptance of MR wearable technology based on product interaction
patterns at the point of sale. Second, this research compares the
positive effects of MR product information delivery on purchasing
behavior (ie., decision making, product choice) relative to a
shopping experience without MR technology, providing novel
evidence supporting the usefulness of MR-smart glasses in-store.
Third, the results of this study have strong practical implications
since they are intended to guide retailers aiming to integrate MR-
smart glasses into their commercial services, thus improving the
consumer shopping experience and levels of satisfaction. Lastly, the
paper also provides specific theoretical and managerial
contributions for improving the quality of retail practices based

on the use of this technology and future research.

1.1 Theoretical framework: The role of AR
technology in the context of shopping
practices

In recent years, innovative marketers have leveraged AR to
create more interactive experiences enabling consumers to
interact with products and spaces in novel ways (e.g., increasing
the sense of presence). Although the power of AR in mediating
consumer experience is broadly recognized in the published
literature (Dehghani et al., 2020; Jain et al, 2021; Pantano and
Di Pietro, 2012; Scholz and Smith, 2016; Yim et al., 2017; Lecointre-
Erickson et al., 2018; Bonetti et al., 2019), most of the research
analyzing drivers of AR technology acceptance in retail are based on
online retailing contexts (Poushneh and Vasquez-Parraga, 2017;
Elboudali et al., 2020; Chiu et al., 2021; Arghashi and Yuksel, 2022;
Hoffmann and Mai, 2022) and very little is known about the factors
that drive consumers’ acceptance of these technology as a channel at
the point of sale (Holdack et al., 2020; de Amorim, Guerreiro, Eloy
and Loureiro, 2022; Hoffmann et al., 2022). Such predominance of
online AR studies mirrors a greater utility of AR solutions in remote
environments via handheld devices whose development and
incorporation of AR functionalities is effective given its high
penetration into consumers’ daily basis (Riar et al., 2022).

Indeed, widespread adoption by users of AR technology takes place
through smartphone devices or web-based AR applications,
conceptualized as mobile shopper marketing (Shankar et al, 2016;
Daassi and Debbabi, 2021; Nikhashemi et al., 2021; Whang et al., 2021).
These AR apps allow placing virtual content (e.g., new furniture) in a
natural environment (e.g., the consumer’s home), thus enhancing the
consumer purchase experience. In this regard, most of the investigated
capabilities that AR brings to retailers have been directed toward its use
in mobile applications (Olsson et al., 2013; Rese et al., 2017; Omar et al,,
2021; Tan et al., 2021). Other forms of AR experience in marketing,
such as head-mounted devices or smart glasses, have been shown to
improve the purchase experience in retail environments (Kalantari,
2017; Hoffmann and Mai, 2022; Riar et al., 2022; Xie et al., 2022).
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Grounded in literature on technology acceptance, perceived
enjoyment and perceived informativeness are both factors
mediating customers’ perceptions and attitudes towards using AR
wearables in a retailing context (Holdack et al., 2020). From a
purchase behavior perspective, consumers’ adoption of wearable
technology in retail settings (e.g., smart glasses) also has been shown
to impact brand engagement, willingness to pay, and purchase
intentions (Morozova and Gurova, 2021; de Amorim et al,
2022).
interactivity (e.g., handling or looking at physical products)

However, it is unknown whether the increased
provided by hands-free AR technology affects the overall

shopping experience, or its role in the actual purchase behavior.

1.1.1 Consumer technology acceptance model

Knowledge of consumer acceptance of MR is crucial for the
success of new technology in the marketplace (Jain and Werth,
2019). Many theories have been used in technology adoption
research, with the technology acceptance model (TAM) being the
most widely used. The TAM claims that a user’s motivation to adopt
a new system is mainly determined by three constructs: attitude
toward the system, perceived ease of use (PEU), and perceived
usefulness (PU). The construct behavioral intention (BI) was
incorporated later in the TAM as a new element, directly affected
by attitude and perceived usefulness (Davis et al., 1989).

Several measurement scales have been developed and broadly
used in consumer research, showing their validity in predicting
technology adoption and behavioral intentions. The PU construct
contributes most to predicting behavioral outcomes (McFarland and
Hamilton, 2006). However, researchers agree that TAM itself does
not produce consistent results, making it critical to identify
additional constructs to increase the predictive power of detailed
TAM-based assessments.

In the context of AR, perceived enjoyment (PE) has been
proposed as another critical factor in driving acceptability
(Holdack et al, 2020). Specifically, highly immersive MR
wearables introduce enjoyment elements to create more hedonic
shopping experiences, differentiating them from non-wearable MR
technologies. For instance, head-mounted wearables react to voice
and haptic gestures to display information in real time. Such playful
experiences come with higher hedonic values that ultimately enrich
the shopping experience (Pantano and Di Pietro, 2012; Olsson et al.,
2013).

Therefore, the adoption of MR wearables is of particular interest
in the retailing industry (de Regt and Barnes, 2019; Jain and Werth,
2019). While other augmented technologies have an extensive
research history (Carmigniani et al., 2011; Javornik, 2016), the
analysis of determinants of MR wearables acceptability is quite
scarce. As this wearable technology becomes increasingly
accessible to retailers and consumers, a comprehensive analysis of
the specific drivers of consumer technology acceptance becomes
relevant (Rauschnabel and Ro, 2016; Dehghani et al., 2020).

1.1.2 Analyzing the impact of MR wearables on
retail settings

MR wearables support technological integration with the
physical world, enabling fast, real-time access to information.
Microsoft HoloLens and Google Glass are two examples of this
type of wearable technology, referred to as MR or AR smart glasses,
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which soon might significantly influence shopping practices and
commerce in general (Kalantari and Rauschnabel, 2018; Flaviin
et al., 2019; Hoffmann and Mai, 2022). By using smart glass devices,
the consumer can access the hands-free guidance of digitized
information while directly interacting with physical products.
This capability allows vendors to offer personalized content,
help
purchasing process, and obtain valuable information on buyers.

conduct customized promotions, customers in the

In retail, MR-wearable devices constitute a new form of
communication transmission at the point of sale (Rauschnabel
and Ro, 2016; Hoffmann and Mai, 2022). As the literature has
indicated, such embodied technology provides a variety of
advantages for consumers (Kalantari, 2017; Kalantari and
Rauschnabel, 2018; Flavidn, Ibafez-Sdnchez, and Orus, 2019;
Herz and Rauschnabel, 2019; Javaheri, Mirzaei, and Lukowicz,
2020). For example, wearing smart glasses while walking inside a
store has been shown to improve the overall shopping process by
creating more holistic experiences that impact behavioral intent
(Holdack et al., 2020). Compared to other AR technologies (e.g.,
mobile and web-based AR applications), MR wearables provide a
much more immersive experience and higher interactivity by
allowing consumers to shop hands-free, as they would in
traditional supermarkets or stores. Furthermore, using MR
wearables in-store is less distracting than AR app-based and
handheld-mobile devices because it enables quick access to
product information that the consumer needs to see, instead of
having to look back and forth between a mobile or tablet screen (He
et al,, 2015; Arghashi, 2022). This technological embodiment factor
that characterizes wearable technologies improves consumers’
capacities (e.g., visual perception, bodily autonomy, and touch)
and sensory stimulation, thus increasing the dynamism of the
purchasing process (Flavidn, et al., 2019).

In light of the increasing adoption of MR wearable technology
by retailers and customers (Javornik, 2016; Kalantari, 2017;
Dehghani et al.,, 2020), the analysis of in-store buying behaviors
has become relevant (for a review, see Lavoye et al., 2021). To date,
few academic studies have provided novel insights into the influence
of using smart glasses in-store on different aspects of consumer
behavior (Holdack et al., 2020; de Amorim, Guerreiro, Eloy, and
Loureiro, 2022). For example, Holdack et al. (2020) empirically
tested customers’ perceptions and attitudes toward using AR smart
glasses (i.e., usefulness, ease of use, enjoyment, and informativeness)
in a retail environment. The reported results support an
improvement in the customer shopping experience with using
smart glasses by including additional factors of enjoyment and
Moreover, the enjoyable experience of MR
wearables was shown to influence the perceived information,
intention of wuse, and attitudes
technology. The study of de Amorim et al. (2022) confirmed that
AR smart glasses positively impact consumer-brand engagement

information.

consumers’ toward this

and willingness to buy, thus demonstrating the significant potential
of this type of MR wearable device in retail services.

In sum, current MR-wearable technology research mainly
focuses on the adoption or general use of MR wearables, such as
perceived usefulness, trust, attitudes toward technology, and
hedonic and utilitarian motivations. However, there is a
knowledge gap in how consumers interact with products while

wearing MR technology during the shopping process and how
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specific behavioral interaction patterns may (or may not) lead to
satisfaction, product preference, and actual purchases. Research in
this regard remains scarce.

1.1.3 Shopping with MR-wearables: The role of
interactivity

The growing popularity and advantages of MR devices (e.g.,
hands-free, vivid interactions, and instant feedback) are leading to
their increased use in retail settings (Hoffmann and Mai, 2022;
Rauschnabel et al., 2018; Rejeb et al., 2021; Riar et al., 2022) as
effective channels for both in-store and remote shopping activities.
Inside the store, MR wearables provide interactive functionalities
similar to traditional shopping without AR technology. For example,
smart glasses allow consumers to interact hands-free with products
and vendors while on the go or when looking at physical products on
shelves. However, adding augmented functionalities, such as
additional product information and personalization at the point
of sale, enriches the interactivity component that characterizes retail
shopping experiences (de Amorim et al., 2022; Riar et al., 2022).

The effects of behavioral interactivity (see definition in Sohn,
2011) on consumer experience have been extensively addressed in
AR mobile-based shopping contexts (Watson et al., 2018; Plotkina
and Saurel, 2019; Park and Yoo, 2020; Kazmi et al., 2021; Lavoye
et al, 2021; Arghashi and Yuksel, 2022). In these studies,
interactivity has been shown to positively influence shopping
behaviors. A main outcome is that including interactive features
at retail shopping sites provides consumers with more engaging,
experiential shopping experiences (e.g., Pantano et al., 2017; Park
and Yoo, 2020). However, since the level of interactivity that AR
mobile technology provides differs significantly from that offered by
MR wearable devices (Flavidn et al., 2019), research on the possible
transfer of such positive effects due to using MR technology becomes
relevant.

Unlike mobile-based AR, MR wearable devices integrate with
the user’s body, creating more immersive experiences thus,
expanding the perceived sensorial stimulation (Flavidn et al,
2019). For example, providing consumers with MR smart
glasses in stores creates enjoyable experiences driven by more
integrated product visualization functionalities and media
richness possibilities (de Amorim et al., 2022). In this regard,
current research shows that when consumers can touch or pick up
products at the point of sale and, at the same time, control the
environment in an increased way, there is greater purchase
confidence, as well as a greater willingness to buy
(Meegahapola and Perera, 2017; Vonkeman et al, 2017;
Brengman et al., 2018; Caboni and Hagberg, 2019).

It is thus important to understand the nature of consumer
interaction with products through MR technology (e.g., the time
spent interacting with products) to anticipate its successful
application, particularly in physical retail stores. Cluster-based
study designs can be very insightful for understanding how the
augmented interaction features provided by MR wearables,
compared to purchases without AR technology support, lead to
different purchasing behavior outcomes. In particular, the
measurement of interactive variables, such as product interaction
times, product retention/touch frequency, or product choice
latencies, is of great interest in determining the potential value of
this technology as a future selling channel.
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1.2 Present study

The present study explores the impact of using new MR smart
glasses (HoloLens v2 by Microsoft) to improve the customer shopping
experience (Lecointre-Erickson et al, 2018) compared to non-MR
shopping experience conditions. To this end, participants’ resulting
behavioral patterns of interaction in response to 12 samples of wine
bottles will be measured. This study also analyzes consumers’ self-
reported attitudes toward MR-based shopping experiences, as the
identifies
acceptance and overall customer satisfaction (Inman and Nikolova,

literature them as critical elements of technology
2017). Therefore, perceived usability, future behavioral intentions and

perceived affective, hedonic and utilitarian values will be measured.

1.3 Hypothesis

MR technology using wearable glasses is expected to mediate the
interactivity pattern with products, resulting in various levels of
positive evaluations of the shopping experience that may differ from
the comparable experience without MR. Therefore, we propose the
following hypothesis:

Hypothesis 1A: The total product interaction time in terms of
visualization duration of the MR window will increase with the use
of MR smart glasses.

Hypothesis 1B: Using MR glasses will increase the frequency and
product interaction time during in-store purchases compared with a
non-MR purchase experience.

Hypothesis 1C: Because the experience of shopping with MR
glasses will lead to greater product awareness, consumers’ decision
times on the chosen product will be extended compared to a
shopping experience without MR technology.

Additionally, the net result of a shopping experience using MR
glasses technology will be an improvement in the perceived value of
the purchase experience, therefore changing future purchase
behavior intentions, as hypothesized below:

Hypothesis 2A: The use of MR glasses will provide shoppers with a
good experience measured by usability, acceptability, hedonic and
utilitarian values.
Hypothesis 2B: The emotional response linked to the experience
of MR shopping will increase relative to a non-MR shopping
experience.
Hypothesis 2C: MR glasses will positively impact purchase
intentions and satisfaction in retailing.
2 Materials and methods
2.1 Sample of participants

A sample of 50 participants balanced in gender and age (range

age between 30 and 35) took part in this study. The average age of
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FIGURE 1

Visual interface used in the study showing what the user can see (top and center image) when wearing HoloLens v2 glasses (bottom image).

the participants was 32.84 (SD = 1.59). Half of the participants were
randomly assigned to the HoloLens-MR experience condition, and
half were assigned to a control condition (non-MR shopping
experience). All selected participants reported being regular
consumers of the tested products.

2.2 Tested products

The tested products consisted of 12 bottles of red wine varieties,
as shown in Figure 1. The price was shown on the shelf below the
product based on how it is typically exhibited in supermarkets. For
each bottle, an interface with additional information about the wine
(e.g., type of wine, type of aging, smell, flavor, pairing and grape
variety) was displayed in an augmented form in the glasses.

One might ask why wine was chosen as the test product for this
study and why there were no other categories. Wine is characterized
by having high information content that often does not entirely
come printed on the bottle’s label. At the same time, consumer
knowledge regarding wine is often poor, which sometimes ends up
in the product failing to meet consumer expectations (Robertson
et al., 2018). For this reason, choosing this type of product in the
study was optimal for testing the usefulness of MR technology in the
purchase process in physical stores where wine-related information
is more limited than in online shopping.

2.3 Experimental design and procedures

A study was designed to investigate the overall effectiveness of
MR glasses technology in purchasing products in an exploratory way
and, more specifically, to assess whether wearable MR-based
technology influences consumer behavior and opinions about the
shopping experience compared to traditional shopping. A between-
group design (MR Group vs. Non-MR Group) was adopted to test
the research hypotheses of this study. Participants assigned to the
MR group condition engaged in a retail purchase experience wearing
smart glasses, which allowed them to look at and amplify the

Frontiers in Virtual Reality

information associated with each tested product. In contrast,
participants assigned to the control condition group carried out
the same purchase experience without wearing MR technology.

The experimental session was conducted in a well-conditioned
laboratory using a reliable replica of a wine cellar shelf. Upon arrival
at the laboratory, participants were welcomed and then had the
procedure explained to them. After reading and signing the
informed consent form, participants assigned to the MR smart
glasses group were given a short tutorial on the control functions
of the smart glasses. An MR interface was shown directly in the
glasses each time they directed their gaze to a particular product. An
additional information menu was deployed each time the
participant chose the “extra info” label directly with their hands
(see Figure 1).

Additionally, participants of both groups received instructions
to perform the purchase in a free exploratory mode and make a
product choice with the following specifications: “Please choose a
pairing wine for a dinner you have been invited to. The main dish on
the menu is red meat, and most of the guests are regular wine
consumers.”

2.4 MR user interface design

To optimize the visualization of augmented product
information, various user interface (UI) designs were built
following the principles and recommendations found in the
literature (Endsley et al., 2017; Kim et al., 2019). A total of 16 UI
layouts were generated, each displaying different combinations of
text-like visuals (extended product information), chromatic
patterns, widgets, and infographic icons. For each design, a
usability test was carried out with a total of 12 users who
evaluated the design on a scale from 1 to 10:

1. The clarity of the design in terms of ease of reading and
understanding.

2. The precision of the design to coincide the augmented panels
with the physical elements.
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TABLE 1 Metrics of interest collected during the purchase experience with smart glasses.

Hololens glasses metrics Definition

Absolute interaction duration

Each wine-related MR window total display time

Average interaction duration

Selected product interaction duration

Each wine-related MR window mean display time

MR windows mean visualization time of the chosen wine

Frequency of product interaction

Number of times each wine-related MR window is opened/displayed

TABLE 2 General HBT metrics of interest are collected during the purchase experience.

General HBT metrics Definition

Total interaction duration

The total time interval from when the product is picked up and held in the hand until it is put back in place

Frequency of interaction

Choice/decision time

Number of times each bottle is picked up

The time interval between the start of the purchase session and the given final decision of the chosen wine

Chosen product

3. The effectiveness and comfort of the design for hand gesture
interactions.

2.5 Equipment

Cutting-edge wearable HoloLensv2 glasses (Microsoft, 2020)
were used to facilitate the seamless interaction with MR
holograms. This device allows users to embed such MR
holograms in their physical environment. MR technology
participants were encouraged to freely interact with the products
by directly displaying the MR windows linked to each item
physically presented on the shelves.

In addition, body movements and hand gestures were also
tracked using a high-definition camera while participants of both
groups physically interacted with the products.

2.6 HoloLens metrics

Metrics related to product interactions mediated by MR
technology were collected from the smart glasses participants (see
Table 1). Of great interest was characterizing consumers’ interaction
patterns with products as a function of the duration and frequency
of the MR window display.

2.7 General HBT metrics

Measurements of hand/body movements were tracked and
registered for participants in both groups. Of particular interest
was characterizing consumer interactions with products in terms of
duration and frequency to objectively quantify the relative impact of
MR technology. All collected and analyzed metrics and their
definitions are listed in Table 2.

Frontiers in Virtual Reality

The ID of the final selected wine to accomplish the dinner assignment

2.8 Questionnaires

Several questionnaires were administered to all participants after
interacting with wine products asking about their perceived shopping
value. The questionnaires consisted of three sections: 1) future
2014), 2) hedonic/
utilitarian purchase motivations (Jones et al, 2006), and 3)
emotional state (SAM scale, Bradley and Lang, 1994). Additionally,
two more questionnaires measuring MR technology usability and
acceptance (King and He, 2006; Kalantari and Rauschnabel, 2018)
were completed only by participants in the HoloLens group. All items

behavioral/purchase intentions (Morwitz,

were measured using a five/nine-point Likert-type scale ranging from
“strongly agree” to “strongly disagree” (see Appendix A).

3 Calculation

3.1 General Human Behavior tracking (HBT)
signal processing

The experiment was recorded using a video camera anchored to the
ceiling, model AXIS 214PTZ. The video was recorded at 1280 x 800
(30 fps). They were analyzed using the software Boris (Black Lives Matter,
2021; Friard and Gamba, 2016). A set of marks were included in the video
to mark the following frames: 1) task starts, 2) subject picks up product X,
3) subject puts down product X, 4) subject selects product X, and task
ends. These marks were exported in a file per subject. Finally, a script in
Python 3.0 was developed to process the files and create the HBT metrics.

3.2 Statistical analysis
To identify the impact of MR technology on the product

shopping experience, HBT and HoloLens metrics related to the
mean duration and frequency of interaction with products, the final
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FIGURE 2

Between-group comparisons of mean time spent interacting with products.

chosen product, and total decision time were compared across
Individual  t-tests
(i.e, Mann-Whitney) were conducted to assess the significance

groups. for two independent samples

of each contrast of interest. In the case of significant detected
the (ANOVA) for
independent variables was performed to determine the MR

differences, analysis of variance two
technology interaction and main effects on product interaction.
Participants’ responses to questionnaires were statistically
analyzed to validate the mediating effect of MR technology in
perceived shopping value constructs. Mean scores were calculated
for each self-reported measure to obtain the index score for the
assessed shopping value factors. t-test comparisons for two
independent samples were conducted accordingly to validate

between-group differences.

4 Results

This section describes the results of General HBT and MR-smart
glasses measurements in terms of 1) time spent interacting with products
either through MR holograms or physically holding products with hands,
2) frequency of interactions and 3) the decision time of the chosen
product. Between-group significant differences found in both groups
across each of these metrics are also reported.

4.1 Between-group differences in product
interaction duration and frequency

The mean time spent interacting with products for each group
condition is shown in Figure 2. On average, participants wearing
smart glasses dedicated 26s (Std = 6.49) to visualizing the
information displayed by the MR window hologram, which
differs from the time spent by the control group physically
595s, Std = 2.08). This
difference was found to be statistically significant according to

interacting with products (M =

the Mann-Whitney test for two independent samples. The
subsequent two-factor analysis of variance (ANOVA) confirmed
a significant interaction effect between product interaction duration
and MR technology (F = 21.165; df = 1; n2 = 0.310; p = 0.0001).

When comparing the frequency of interaction with products
across groups, the results confirm that the participants belonging to
the group wearing MR technology interacted quantitatively more
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times with the set of 12 products (Mean % = 0.73; Std = 8.09) than
participants assigned to the control group (Mean % = 0.46; Std =
10.14). This proportion of interactions was 27.5% higher in the
smart glasses group (see Table 3). According to the Mann-Whitney
test, this ratio of interaction frequency differed significantly between
groups (U = 142, nl = 12, n2 = 12; p < 0.0001).

When focusing on each group’s mean product interaction frequency,
participants wearing smart glasses opened an average of nine times one or
more product-related MR windows. In contrast, participants held
products with a mean frequency of 7 times (see Table 4).

4.2 Chosen product and decision time
results

The distribution of frequencies and decision times (DT) of the
most chosen products is shown in Table 5. The statistical analysis
indicated that, in general, both groups agreed on their product
selections, with only two products out of 12 being the most preferred
in both groups above 23%.

When inspecting the overall decision times of the chosen
products (n = 12) in both groups (Figure 3), the results indicate
that participants wearing smart glasses showed a larger mean DT
(M = 229.67, SD = 97.99) than participants not wearing MR
technology (M = 145.04, SD = 89.84). The two independent
sample t tests confirmed that this difference was statistically
significant (#(48) =3.183; d = 0.90 p= 0.003**).

Altogether, these results confirm an important influence of MR
technology on the duration and frequency of interaction with
products that differ from those shown in a traditional shopping
experience without MR technology. In contrast, the results related to
product decisions do not support a significant MR technology-
driven influence, as participants in both groups more or less agreed
on the preferred products. Critically, significant differences were
found at the level of decision-making times, with longer decision
times for the chosen product linked to the MR technology condition.

4.3 Questionnaire results
A summary of the mean rating scores for each evaluated

category is displayed in Table 6 (evaluation of MR shopping
experience) and Table 7 (evaluation of overall shopping experience).
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TABLE 3 Between-group differences in mean interaction frequency (%) with products.

N Products Two-tailed test
Hololens 12 56,00 84,00 73,66 8,09 <0,0001*%*
Control 12 28,00 64,00 46,67 10,14

TABLE 4 Mean product interaction frequency.

1st Quartile Median
Hololens (N = 25) 6,00 12,00
Control (N = 25) 1,000 7,000

3rd Quartile
12,00 9,00 4,55
10,000 6,68 5,60

TABLE 5 Product choices (> 23%) and decision times (DT).

Product Hololens (Abs Control Hololens %
Freq.) (Abs,Freq.) (n = 25)

Wine 2 9,00 8,00 36,00

Wine 6 9,00 6,00 36,00

Control % Hololens DT Control
(n = 25) time (sec.) DT (sec.)
32,00 241,22 116,79
24,00 289,29 140,56

Mean chosen product DT
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FIGURE 3
Differences between groups in decision times relative to product
choice.

4.4 Evaluation of acceptability of MR smart
glasses technology

According to the answers to the TAM questionnaire, the
perceived MR acceptability has a general mean rating score of
3.84 on a 5-point rating scale, with a 70% frequency of positive
agreement ratings (i.e, “Slightly likely and Highly likely”
responses).

Perceived usability of MR technology has a mean rating score
of 4.03 and a frequency of agreement rating of over 74%. The
answers to the Perceived Satisfaction Questionnaire reached a
mean rating score of 4.88, with 96% of the agreement rating
frequencies.

The results of Hedonist value linked to MR at the level of “Enjoy
and Evasion” dimensions indicated a mean rating score of 4.04 and a
frequency rating of 80%.

Frontiers in Virtual Reality

4.5 Comparisons of shopper experience
between smart glasses and control groups

The perception of Hedonist value based on the “Attractiveness”
indicator resulted in a higher mean rating score (M = 4.60; STD =
0.64) in the HoloLens group compared to ratings given by the
control group (M = 3.96; SDT = 0.73; Freq. (%) = 0.92). The
magnitude of this difference was significantly superior in the
HoloLens group (t (48) =3.27; d = 0.85; p= 0.002).

Similarly, the overall Utilitarian value score achieved a higher
rating (M = 4.24, STD = 0.48; Freq. (%) = 0.81) in the HoloLens
group compared with Control group ratings (M = 3.81; STD = 0.71;
Freq. (%) = 0.68). This difference was also statistically significant (¢
(48)= 2.29; d = 0.61; p = 0.026). When looking at each utilitarian
measure separately, a significant difference was appreciated at the
level of “Satisfaction of needs” (see Table 5 below).

The mean answers to overall shopping intentions related to a
future purchase of the same products/store were 4.45 on a 5-point
rating scale for the HoloLens group. This mean score differed
significantly from the mean ratings given by participants in the
control group (U = 435, nl = 25, n2 = 25; d = 0.63; p = 0.013).

Mean ratings are given for the emotional assessment scale
(SAM), which also differed between experimental groups. For
participants wearing HoloLens glasses, self-assessment ratings of
arousal (M = 6.57, STD = 1.73) and valence (M = 7.56; STD = 1.00)
during the shopping experience were superior to ratings given by the
control group (see Table 8). Such differences were found to be
statistically significant at the level of arousal (U = 445, nl = 25, n2 =
25; d = 0.66; p = 0.008*) and marginally significant for the valence
dimension (U = 407, nl = 25, n2 = 25; d = 0.50; p = 0.059). Instead,
the results of self-assessment ratings found at the level of dominance

frontiersin.org


https://www.frontiersin.org/journals/virtual-reality
https://www.frontiersin.org
https://doi.org/10.3389/frvir.2023.1067932

Gil-Lopez et al.

TABLE 6 Mean and frequency of rating scores.

10.3389/frvir.2023.1067932

Hololens group

Mean (STD) Freqg. (%) Positive agreement p-value
General Perceived Acceptability (TAM) 3.84 (1.13) 0.70 <0.0001***
- Time expended in the purchase 3.92 (1.22) 0.69
- Purchase execution improvement 3.93 (0.99) 0.73
- Simpler purchases 3.68 (1.18) 0.65
Perceived Usability 4.03 (0.65) 0.74 <0.0001***
Perceived Satisfaction 4.88 (0.60) 0.96 <0.0001***
Behavioral Int. (Tech. Friend recommendations and future MR usage) 4,45 (0,73) 0.90 <0.0001%%*
Hedonist value (Enjoy + Evasion) 4.04 (0.94) 0.80 <0.0001***

TABLE 7 Scores of participants’ explicit evaluation of the overall shopping experience.

Hololens group Freq. (%) Positive Control Freq. (%) Positive p Values
(mean, STD) agreement group agreement

Hedonist value: Attraction = 4.60 (0.64) 0.92 3,96 (0,73) 0.78 0.002**
Overall utilitarian value 4.24 (0.47) 0.81 3.83 (0.71) 0.68 0.026*
- Variety of Assortments 4.40 (0.82) 0.88 3.96 (0.93) 0.72 0.075
- Price-Quality 4.36 (0.75) 0.84 3.92 (0.86) 0.76 0.064
- Product presentation 3.52 (1.22) 0.48 3.60 (1.11) 0.56 0.835
- Satisfaction of needs 4.12 (0.29) 0.80 3.24 (0.87) 0.36 0.001**
- Clarity of communication = 4.72 (0.54) 0.96 4.36 (0.81) 0.88 0.087
- Credibility 4.58 (0.65) 0.92 4.08 (1.24) 0.79 0.173
General Future 4,45 (0,75) 0.87 3,81 (1,03) 0.67 0.013*
Behavioral Int
- Future product 4.76 (0.65) 1.00 4.12 (1.01) 0.84 0.007**
repurchase
- Loyalty 4.24 (1.11) 0.78 3.60 (1.15) 0.56 0.030*
- Same store repurchase 4.36 (1.07) 0.82 3.72 (1.20) 0.60 0.032*

*p < 0.05, *p < 0.01, ***p < 0.001.

were superior for the Control group (M = 7.40; STD = 2.14),
although this difference did not reach statistical significance.

Interestingly, the distribution of the rating score frequencies
found for arousal shows that 72% of the participants who wore the
MR smart glasses felt wide awake or excited during the shopping
experience compared to 44% of the scores found in the control
group for the exact mood category (Table 8). When focusing on the
distribution of frequency scores for valence, 100% of participants in
the HoloLens group reported feeling satisfied or highly pleased using
MR compared to 76% of participants in the control group who
reported experiencing the same mood.

In summary, the acceptability of the MR technology and
perceived degree of usability were moderately positive among
participants wearing Smart Glasses, ranging from 70% to 74%
probability acceptance. The hedonic value of the shopping
experience with MR technology was significantly higher in the
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HoloLens group at the level of “Attraction” (> 90%). Similarly,
the general utilitarian value was perceived as significantly higher in
physical purchases with MR technology (> 80%). Interestingly, the
emotional response was 28% more intense in the MR shopping
experience than in the non-MR shopping context. Additionally, the
behavioral purchase intention was significantly more favorable in
the group wearing MR technology.

5 Discussion

The goal of this study was to explore the relative advantage of
mixed reality (MR) in retail shopping practices over a traditional-
based purchase focusing on the interactivity component. We
conducted a consumer study using a common wine cellar
expositor replica and asked participants to make purchase
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TABLE 8 SAM-Scale scores and p values.
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Emotional Dimensions Hololens group (mean, STD) Control group (mean, STD) p Values
Arousal 6,57 (1,73) Wide-Awake 72% 5,28 (1,72) Wide-Awake 44% = 0.008**
Valence 7,56 (1,00) Satisfied 100% 6,72 (1,62) Satisfied 76% 0.059
Dominance 7,16 (1,97) Powerful 88% 7,40 (2,14) Powerful 84% 0.413

choices in a freely explorative way. Implicit reactions of shoppers
when interacting with products with and without MR glasses were
compared. The results reveal that participants wearing MR glasses
exhibited different patterns of interaction (i.e, frequency and
interaction with product duration) from those indicated by
participants who did not wear the MR technology, thus
supporting Hypothesis 1A, 1B. At the level of purchase decision,
our results show that the use of MR glasses technology impacts
decision times that relate to a utilitarian purchase type
(Hypothesis 1C).

Based on participants’ explicit answers to questionnaires, the
reported findings further show that the perceived hedonic and
utilitarian values of the purchase experience were higher when
MR was used, which also affected future purchase intentions and
perceived emotional state as reported by consumers (Hypothesis 2A,
2B). These results support the unique ability of MR technology to
improve the perceived consumer experience and satisfaction in the
context of retail (Hypothesis 2C), which is consistent with recently
published research on the role of high immersion technologies in
shopping environments (Peukert et al., 2019; Holdack et al., 2020).

5.1 Spotting the role of MR glasses
technology in retail

According to a recent market analysis report (Grand View
Research, 2020), MR wearables have the potential to grow
exponentially in retailing services, shifting from traditional
methods of communication with consumers into one that is
highly interactive and experiential (Dehghani et al, 2020;
Hoffmann et al., 2022; Holdack et al., 2020; Jain and Werth,
2019; Jain et al, 2021; Kazmi et al., 2021). In this respect,
previous research has already stressed the positive role of MR
wearable on consumer shopping drivers and perceived experience
in the point of sale (de Regt and Barnes, 2019; Holdack et al., 20205
Jain et al., 2021). Consistently, our study supports positive effects of
MR-smart glasses adoption in retailing based on behavioral patterns
of interaction, proving a relevant role of AR-based information
delivery on perceived purchase values. A main supported claim in
the literature is that MR-wearable devices enhance consumer
by additional
informational functionality, which positively affects behavioral
intentions (Childers et al., 2001; Pantano and Di Pietro, 2012;
Dehghani et al, 2020; Romano et al, 2021). The presented
findings are in line with this claim as participants in the group of

experiences including amusement  and

MR technology in general scored higher in purchase values
(hedonist, utilitarian and future behavioral intentions) compared
to the group without technology. Thus, our results confirm that the
information delivery functionality of MR-smart glasses at the point
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of sale facilitates interactivity resulting in a better purchase
experience.

In addition, we found that the relatively longer interaction times
with the product through the visualization of MR windows may be
indicative of high levels of engagement, probably derived from the
recreational and self-exploratory aspects that characterize MR
technology (Scholz and Smith, 2016; Jessen et al, 2020). As
shown by different cognitive studies, the length of time spent on
a specific activity is suggestive of high engagement, which at the
same time mirrors affective states such as enjoyment and curiosity
(for a review, see Skinner et al., 2009, pp. 223-245). Someone can
argue that spending more time viewing the MR windows may not
necessarily mean additional interaction and engagement with
product information but rather more time determining how to
use the device or getting acquainted with the equipment. This
does not seem to be the case in our study since a significant
majority (75%) of participants stated being comfortable with
technology usage (see MR Group usability rating scores table),
even if most had never used an MR wearable before. In addition,
the observation and tracking of participants did not reveal
difficulties using the smart glasses.

Our results also reveal a particular role of MR wearable in
mediating consumers’ decision times that has not been reported in
previous studies. In the context of purchase decision, often
consumers have a set of initial alternatives that they actively
consider before making their final choice (Hauser, 2014; Romano
et al,, 2021), especially if knowledge that consumers have about the
product is limited, as in the case of wine. When participants in our
study had to accomplish a goal-oriented assignment (e.g., choosing a
specific type of wine for dinner), the utilitarian value acquired
greater prominence in the MR group. A main explanation is that
consumers tend to pay more attention to the information about the
product shown in the augmented MR window because they find it
more useful and helpful for reducing choice overload (Garaus et al.,
2015). As shown in the literature, a main positive effect of using MR
for decision-making is expanding consumers’ purchase
consideration set, which may result in higher cognitive fluency
(Romano et al, 2021) ultimately improving their decision-
making ability (Hilken et al., 2017). Such a cognitive factor of the
decision process should be carefully considered when presenting
product information to consumers (Rese et al., 2017), especially in
categories of products such as wines where key information is not
fully available on the label.

At this point, a pertinent question may be whether delivering
additional information through augmented windows would
consistently play an advantageous role in retailing. Despite
additional information is often well-accepted by consumers
(Holdack et al., 2020; Joerf3 et al., 2021), too much of it can
reduce effectiveness or even be counterproductive (Hoffmann
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et al,, 2022; Hu & Krishen,2019; Roetzel, 2019). As explained in the
conceptual model of AR-delivered product information of
Hoffmann et al. (2022), negative effects arise when both,
information detailedness and level of controllability are high.
Furthermore, such negative effects become particularly acute
during busy shopping times (i.e., rush hours). In our study, none
of these limiting conditions interplay with reported interactive
behavioral patterns. The structure of the augmented panel only
contained one round of information (ei, without nesting
information) and was supported by easily recognizable icons,
thus facilitating a holistic visualization and comprehension (see
example in Figure 1). According to Hoffman’s model, a negative
effect of AR-based information delivery is likely when controllability
is spread over multiple rounds mainly because it reduces consumers’
perceptions of being aware of all the available information and
increases the sense of not being fully informed. Lastly, although the
condition of rush hour was not included in the experimental design,
we cannot rule out that it could have a negative effect if the study is
repeated by adding this environmental variable. Anyhow, this is an
empirical question that deserves to be investigated to increase the
ecological validity of the study and generalization of results.

Taken together, our results highlight both hedonic and
utilitarian roles in mediating the consumer experience with MR
wearables (Jessen et al., 2020; Kang et al., 2020). Thus, in addition to
the “playful” aspect, the information feature linked to a hand-free
MR technology should not be neglected in the context of retail, since
utilitarian purchases occur quite frequently, to some extent
moderating the hedonic value of the experience (Kang et al,
2020). Compared to a common shopping situation, the longer
decision times shown in our study in the group wearing the MR
glasses may suggest a more active role of the consumer during the
purchase process that should be maximized in designing immersive
shopping experiences.

5.2 Managerial implications and future
research

The results of this study have implications for theory, practice, and
future research. First, our study identifies user engagement as a key
variable mediating a satisfactory shopping experience with MR glasses.
This cognitive aspect integrates the consumer experience with MR and
further complements current models explaining technology acceptance
drivers (e.g., Rauschnabel and Ro, 2016; Van Esch et al., 2019; Oyman
et al,, 2022). Second, from a consumer behavior approach, our study
provides empirical data supporting a significant role of gesture-based
interactivity as a core part of a satisfactory experience with wearable MR
technology. Knowledge about how consumers manage technology is
critical in consumers’ adoption, which in the case of MR wearables
remains important to predict expected future diffusion. It is, therefore,
essential to test MR wearables, such as Hololelens, particularly in the
retail landscape where this technology has barely penetrated. Finally,
our results provide valuable insights into MR wearable device
applications throughout the in-store customer journey, highlighting
the expanded information of products as a key feature to enhance
interactivity between customers and vendors. However, hands-free MRI
devices will work effectively in retail if the augmented information
delivery is carefully designed to avoid undesirable effects such as
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cognitive overload or the fear of missing out information
(Hoffmann et al., 2022).

Given the multiple factors directly involved in a shopping
experience using virtual reality-based technology, future MR-
related studies should aim to reach beyond separate consumer
responses and investigate the purchase experience. For instance,
more in-depth research is needed to understand whether the playful
aspect linked to MR wearables impacts not only technology
acceptance but also the quality of purchase decision-making. In
addition, it would be interesting to test possible disruptive effects of
MR technology for different AR-enabling devices, such as perceived
complexity and level of intrusiveness in their natural behavior.
Although head-mounted displays, MR smart-glasses and other
optical see-through systems (e.g., contact lenses) could enable a
more natural shopping experience, these devices are not common
yet in everyday shopping activities. More research is therefore
required on how wearable MR devices could be more naturally
integrated into consumers’ everyday purchases at the point of sale
(e.g., like wearing regular glasses).

Since MR technology in marketing is evolving rapidly, sooner
rather than later, retailers will apply it to many market segments,
including grocery shopping. Suggested directions for future research
include a better definition of the consumer profile of early adopters
and differentiate their behavioral responses in terms of purchase
intentions, preferred sensorial modality (touch, vision, olfactive) or
to differentiate the pattern of body gestures/movements consistent
with a purchase decision from those that are elicited when the
intention is only exploratory or ludic. Having this knowledge will
enable marketers to present products and embedded MR
information more efficiently and tailored to consumer needs.
Hopefully, this work provides valuable insights to obtain the first
picture of distinct implicit behavioral patterns linked to this
modality of MR technology that are differentiated from common
shopping activities without using augmented devices in terms of
interactivity and decision-making times.

5.3 Limitations

This study presents some limitations related to the type of MR
device used and the product category. As we rely on HoloLens
2 glasses to elicit responses from users, our study results do not cover
the wide range of factors mediating consumer experiences in other
types of MR wearable devices that are also compatible with retail
shopping practices. In fact, the flow of a particular type of wearable is
likely linked to the product category, which in our study is limited to
only one type of product (bottles of wine). As shown in the literature,
product type can moderate the influence of the MR shopping
experience on many levels, e.g., cognitive load and product
attitude (Fan et al., 2020). Similarly, environmental variables not
considered in our study, such as rush-hour shopping times or
crowded settings that typically characterize purchases in physical
stores, could also influence the effectiveness of MR information
delivery. This high specificity inevitably implies some limitations in
the broader generalizability of our findings, which offers
opportunities for future research.

Another limitation affects the experimental design. Our study
did not include a third condition (e.g., AR mobile app purchase
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experience) to control for possible alternative effects of providing
additional information to the consumer beyond what is obtained
directly from the product label. Based on media richness theory
(Daft and Lengel, 1986), it is assumed that consumers welcome
richer and more complete product information. In the retail context,
increasing the amount of information about products generally
implies positive effects on, e.g., decision-making and purchase
intentions (Javornik, 2016; Holdack et al., 2020). In the particular
context of this study, we demonstrate that the greater amount of
information delivered through MR technology relative to the
information written on the wine bottle label enriches the
shopping experience. We attribute these positive effects to the
fact that, just like in physical retail, additional information is
contextualized, that is, inside the store and directly on the
physical  product. with a
contextualized shopping experience scenario, such as out-of-the-

However, comparisons non-
store AR shopping apps, are necessary for a future study to discard a
possible indirect effect attributed to a greater/lower amount of
information itself.

Finally, our results show higher interaction times in the group
wearing the smart glasses, which we attribute to one of the positive
effects of MR technology, based on their reported answers to
technology acceptance model and the hedonic shopping value
questionnaires. Even though previous research agrees that a
positive attitude towards technology positively impacts time spent
buying in-store (Peukert et al., 2019), in the context of our study, one
may think that the longer interaction time may not be univocally due
to the positive effects of MR technology. Specifically, other
extraneous variables, such as technology handling or lower
persistence of information (i.e., a possible mental cost linked to
visualization of product information in AR displays) could also
explain higher interaction times with a detrimental effect on
consumer experience. Regarding users’ cognitive ability to
manage additional information, studies show that AR facilitates
the perception and understanding of information when given in
context (Hertzum and Holmegaard, 2013; Jeffri and Awang Rambli,
2021; Lei et al.,, 2022), as in the case of our study. However, we
acknowledge that the need for a control measure to accurately
quantify a minimal influence of low/high information persistence
(e.g., user comprehension/retention time of information) may, to
some extent, limit the scope of the study. Such ambivalence confirms
the advisability of inquiring further into the interactive and cognitive
aspects that this technology evokes. For future studies, we suggest
combining body-related behavioral measurements (e.g., body
movement patterns or hand gestures) with consumer-perceived
interaction time and perceived mental workload as -effective
measures for controlling mentioned confounding factors.

6 Conclusion

The findings presented in this study highlight engagement as the
most relevant factor driving the positive use of MR wearables in a
retail environment. Interactivity has shown to be a strong feature
characterizing the purchase flow engagement with MR wearables
differing significantly from a shopping experience without MR
technology. Based on consumer shopping value ratings, the
acceptance of this technology seems to be linked to hedonistic
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and utilitarian values at different stages of the shopping journey.
Thus, we believe that a successful consumer adoption of MR
wearables and satisfaction in retail may depend on how these
factors interact with added value (e.g., rapid access to product
deals, customized information, novelty) that cannot be easily
obtained otherwise. Overall, this study contributes new insights
supporting a more natural augmented form of interaction with
products in physical stores, which may differ from other augmented
experience devices such as AR smartphone apps.
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Appendix A

Shopping value constructs ltems °

Behavioral intention 1. Would you recommend that other people buy in stores with these technologies?

[S]

. Would you buy again in similar stores using this technology?

w

. Would you buy these products again?

4. The next time you need to buy wine, would you choose this store again?

v

Would you definitely buy in this store?

—

Perceived hedonic value . I find it enjoyable shopping in stores with this type of stimulus

[

. Shopping with these devices makes me avoid reality

w

. I found this shopping experience attractive

—_

Perceived utilitarian value . I think this store offers a wide variety of wines to choose from

N

I think this store offers products that are good value for money

w

. I believe that the products are arranged in an organized and convenient way

N

. I find this store strives to understand and meet my specific needs

w

. I found the information on products easy to read and understand

(=2}

. I think the information this store offers is honest and credible

—

Perceived usability . I believe I would like to use this technology frequently

N

I found this technology unnecessarily complex

w

. I thought this technology was easy to use

4. I believe I may need the help of a technician to be able to use this technology

w

. I found the various functions of this technology to be well integrated

(=2}

. I thought there was too much inconsistency in this technology

~

. I imagine that most people could learn to use this technology very quickly

o

I found this technology very difficult to use

9. I felt very confident using this technology

10. I needed to understand many things before I could start using this technology

Technology Acceptance (TAM) 1. Would you say that the use of these technologies in stores can help you make the purchase faster?

2. Do you think that the use of these technologies in stores would improve your purchase execution?

3. Do you think that the use of these technologies in stores would help simplify your purchases?

SAM scale 1. Valence: Evaluate from 1 to 9 (1 being totally unpleasant and 9 totally pleasant), your level of pleasure with respect to the new
technology

2. Arousal: Evaluate from 1 to 9 your activation level with respect to the new technology

3. Dominance: Evaluate from 1 to 9 your level of dominance with respect to the new technology

Satisfaction 1. Indicate how your perceptions of the store changed as a result of using this new technology

Questionnaires: specific items and measured constructs.
All items were measured on a 9-point Likert scale anchored from 1 (strongly disagree) to 9 (strongly agree).
"The Spanish wording used was discussed with an expert group with MR, and consumer behavior background.
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