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Abstract: The Internet as a shopping and purchasing medium has become an extensively researched
topic. Augmented realty, in particular, allows consumers to explore their options and make per-
sonalised changes while shopping online. Our study aims to analyse the symmetry between the
attitudes towards using the traditional electronic online shopping and the electronic commerce that
uses augmented reality. We also investigate the effects of personality traits and the attitudes towards
the Internet on the two electronic commerce forms. Our results show that the buying intention in
online shopping is significantly higher in the case of augmented reality. Our results also reveal asso-
ciations between personality traits and online buying behaviours, i.e., neuroticism and the openness
to experiences being associated with the willingness to buy online. On the other hand, personality
traits are proved to predict buying impulsiveness, the highest weight being represented by low
emotional stability and high external locus of control. Further research should also include other
dimensions, such as the perceived risks associated with online purchasing, self-efficacy or anxiety
towards technology.
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1. Introduction

Today buyers do not always simply go to the nearest store to purchase certain products,
but use the digital devices they have at hand. Because of this, the ecosystem of online retail
is evolving rapidly, as revealed by recent studies [1,2]. The worldwide retail e-commerce
sales amounted in 2019 to 3.53 trillion US dollars and revenues are projected to grow to
6.54 trillion US dollars in 2022.

Besides buying habits, the whole retail experience changes. Today’s consumers use
digital technology throughout the buying process, starting from finding online opinions
about the products they want to buy and continuing with using smartphones as personal
shopping assistants in physical stores [3].

Adapting the technology for specific purposes and improving infrastructure for bring-
ing more services online provide familiarity and comfort for the users [1,4,5]. However,
today there is much uncertainty about the convergence between online and off-line buyer
behaviour and how this can increase profitability in both online and offline environments.
This is reflected especially in e-commerce, which is still largely a national business [6],
where retailers primarily address customers in their own country. However, buyers are
increasingly looking for products outside their country, with a recent study [1] showing
that more than half of the online respondents who had purchased online in the previous
six months had also bought from a foreign retailer.

However, whether it is about shopping abroad or in one’s own country, a great
challenge arises along with the huge opportunity offered by the online purchasing of goods.
With more options available than ever for consumers, the shopping experience is a key
differentiator. Optimising this experience begins with a deep understanding with respect
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to the local market (including local perceptions), the delivery infrastructure, the adoption
and use of technology, the financial and monetary systems, and regulatory and customs
requirements. In addition, retailers must ensure that products meet quality standards, that
prices are reasonably set, that the logistics systems are efficient, and the after-sales services
offered are optimised for both customer and seller [6].

There is not much information in the literature about the symmetries between the types
of electronic commerce (traditional and using augmented reality technology) and between
electronic and physical commerce. We believe that the analysis of these symmetries can
lead to changes and implicitly to influence the online buying decision.

To show that the buying intention in online shopping was significantly higher in the
case of the augmented reality, and also considering the impact of personality traits, we
used structural equation modelling (SEM) and partial least squares (PLS) to analyse data
using SmartPLS 3.0 [7]. The hypotheses were tested with bootstrapping of 5000 resamples.
To analyse the mediation effects, the recommendation of bootstrapping in [8] was used,
and interpretation of the results was carried out using these guidelines.

In the context of ongoing major changes with regard to both online consumer be-
haviour and the technologies that help consumers reach the desired products, on the one
hand, and companies provide the required products, while on the other hand, and consid-
ering that the role of social sciences and especially psychology in electronic commerce is a
fact beyond doubt, our research makes a significant contribution in the field by conducting
a study focusing on the online customers’ perception towards using augmented reality
(AR) technologies as compared to traditional/standard electronic commerce [5]. Studying
the role of personality traits leads to important information about users that could influ-
ence their online buying behaviour, but also aspects regarding how the users perceive the
applications used for online shopping, with user experience and system usability being
important determinants of buying decision [6].

In this context, the paper is organised as follows: the next section provides a literature
review, taking into account augmented reality in online commerce, buying intention and
buying behaviour, and personality antecedents regarding online buying behaviour. Based
on the literature review, we develop a research model (Section 2.4. Model Development),
followed by a section describing the methodology applied in gathering data and its analysis
using SmartPLS. The Results section describes how we predicted attitudes towards online
shopping and buying intention, and this is followed by a Discussion section, where we
cover theoretical and practical implications, together with the limitations of the study.

2. Development of Theory and Research Propositions
2.1. Augmented Reality in Online Commerce

Given the progress in IT technologies over the last two decades, e-commerce has
become very important in a company’s relationships with customers and in its market-
ing strategies. In the study of the technologies underlying e-commerce, there is also an
increasing need for models based on consumer behaviour in the online environment.

Many studies have shown that, for retailers, the long-term key to success is based
on online consumer confidence. The risks associated with online products and retailers
significantly determine consumer confidence [6], while customers are easily influenced by
innovations from online shopping sites [9]. For this reason, we believe the use of innova-
tive technologies such as Augmented Reality (AR) and virtual reality (VR) in electronic
commerce can increase online sales, being also influenced by lower prices and the increased
quality of needed devices of AR/VR.

With the increasing number of smart devices and of the number of people with
access to the Internet, the use of AR also increases. For this reason, the need arises to
better understand its impact on consumer behaviour [10]. AR, as a new marketing and
sales tool, allows a more engaging viewing experience and the ability to create more
interactive advertising, while permitting consumers to experience products and places in
new ways [11].
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The most relevant media characteristics of augmented reality are [12]: interactivity,
virtuality, geolocation, mobility, synchronisation of virtual and physical/real elements
(augmentation). With regard to AR interactivity, it comes as a complement to the currently
used web technologies, bringing consumers more information. Virtuality is less present in
AR applications, causing an absence of responses that are associated with interactive social
engagement [11]. Geolocation is typical for AR, providing personalised or convenient
customer service. Research shows that this translates into a greater desire for future use
and positive attitude, as it was the case with mobile technology [10]. AR technologies are
often used on smart devices and large interactive screens in retail. AR applications used on
smart devices allow customers to see products located in the virtual environment (such as
virtual furniture in a physical room) [10]. Mobility, in terms of portability and wearability,
means that the user is not encouraged to walk around. Instead, the user navigates through
the environment. Whatever the technology, the result is that the user stays in one place
in the real world [13]. This technology is also related to the synchronisation of the virtual
and the physical, creating complete experiences that direct attention to real-world classical
creative activities, while offering engaging and exciting digital enhancements.

A research of the Point-of-Purchase Advertising Institute reveals that 70% of the
buying decisions are made in the store [14-16]. Consequently, a modern e-commerce shop
must trigger impulse buying decisions. Augmented reality based on interactivity, virtuality,
mobility and synchronisation use both virtual and physical elements [16] and these could
trigger the impulse buying decision [12].

Before creating an AR system, marketers formulate their campaign objectives by
defining the target audience and communication objectives. Based on this information,
it will be decided how AR is triggered and how it is completed with content. Then,
marketers determine the ways in which technology is integrated with the social/physical
world. To optimize the marketing campaign, it is important to understand and address the
dynamics between the various active and passive AR components in order to maximize
consumer participation and create immersive experiences. [11]. Thus, the central element of
a marketing campaign around the AR is the engagement of consumers and the dimensions
it drives, like affordance, sociability, and artefacts [12].

2.2. From Online Buying Intention to Online Buying Behaviour

What motivates consumers to buy consumer goods on-line? The short answer is that
it depends. For consumer goods, the most important is that there is no single factor for
success. Consumers buy from online stores for a variety of reasons [17-19]: convenience
(saving time and effort shopping), wide range of products (they can access more options
than those available locally), decisions based on good information (getting information and
reviews helps in making the best choice), finding the best price, and specific characteristics
such as managing online shopping lists and shopping carts.

Successful online retailers use a combination of tools such as discounts, bonuses,
loyalty cards, special offers to keep shoppers happy, so that they should come back. The
most important fact is that traders need to understand user behaviour and what makes the
user go into a particular online shop, or which fact turns a simple user into a buyer and,
eventually, a supporter of the respective online store brand [20].

Often, the variable online purchase intention has been selected as the basis of purchas-
ing behavior study, various studies showing that user intention is the main predictor of any
behavior, being considered the key predictor of actual user behavior [21]. Intentions replace
at the pre-purchase stage. Also, intentions affect the motivational aspects influencing the
customer behavior [22]. In order to predict consumer behavior, research show that it is
important to analyze the attitudes, assessments, and internal factors that generate the
intention of purchase [23]. In addition to the psychological aspects mentioned above, there
are also technical aspects related to, for example, the usability of the e-commerce site or the
user experience, with research showing that, for example, users leave a site if the site does
not load in 3 s, or that a 1 s delay means a decrease in user satisfaction of 16% [24].
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Nevertheless, usability is the second level in user experience, coming after utility,
and before desirability and brand experience [25], but all affecting user behaviour with
respect to buying intention. This is also supported by [26], who defined an internet-
based model that takes into account the influence of external factors regarding the website
and sociocultural environment or psychological elements of consumer behaviour while
purchasing online [27].

Since the beginning of electronic commerce, information systems and market re-
searchers have sought the basics applicable in this environment. Starting from the first
studies [28,29], research in e-commerce has continued mainly with reference to specific
retail issues [30,31], hedonic and utilitarian motivations [32], and consumer habits and
values [33]. Among the recent studies on consumer behaviour online, we mention those
conducted by [34], who suggested that the use of gamification in the online retail sales pro-
cess could help by generating a deeper level of consumer engagement and by repositioning
the shopping cognitive experience as a form of entertainment.

Ref. [34] focused on the time spent by the new online shoppers in online groceries.
They concluded that online shoppers do not behave differently from those offline in terms
of the time and effort spent. Online shoppers in grocery stores, at least, seemed to reflect
primarily a desire for efficiency in terms of the time spent. They concluded that online
shopping seems very similar to shopping in traditional stores.

Ref. [35] tried to characterise, model and predict the purchasing behaviour based on
data extracted from emails, combined with consumer demographic information. They
analysed consumer behaviour in different age and sex groups, finding interesting patterns
that can be used to improve ad targeting systems [36]. For example, they show that the
amount of money spent on online increases sharply with age, reaching a peak in individuals
30 years old, while rich buyers tend to purchase more expensive items and buy them more
often. They also found weekly and daily behaviour based on behavioural patterns that
are influenced by social connections, as well as by temporal dynamics. Ref. [37] showed
how individuals determine to spend their available resources (time, money or effort) for
consumer things. They attempted to identify important clues for purchasing decisions
and explained various models of purchasing decisions from the marketing and consumer
psychology literature: how consumers think, what they feel, what are the reasons for their
decisions, how they are influenced by the environment, by one’s behaviour, by the skills or
knowledge of information processing etc.

Other models of consumer purchasing decision regard different orientations and
perspectives by means of the way consumers approach the market and why they behave as
they do. Over time, various models were proposed, emphasizing the consume purchasing
decision for different types of products or services, researchers trying to identify the
direction of scheduled or unscheduled purchasing decisions.

Among the essential research models based on [37] and [38], we find the following:
The Marketing Spiral model (2007), which assumes that consumer behaviour is similar to a
spiral that starts with an interaction opposite to communication. The spiral is amplified
as the consumer engagement increases [39]; McKinsey’s dynamic model of the consumer
decision journey (2009) is more circular than sequentially, with four primary phases: initial
consideration, active evaluation, the search for potential goods and the post-shopping
phase [40]; and the FFF model (2012) describes the factors that affect and motivate online
services, representing a combination of internal and external factors. External factors are
beyond consumer control, while internal factors are elements of individual psychological
and behavioural traits. After the first step, the client faces some obstacles, named filtering
components (security, privacy, trust), based on which the refined buying motives evolve.
Then the customer proceeds through the online purchase process [41]

Related to AR, a study by [12] showed that an integrated AR system received higher
scores after the application of the subjective questionnaires regarding system usability and
user experience, compared with traditional e-commerce sites. Therefore, an AR-based
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online shopping system helps customers increase their efficiency and satisfaction when
shopping online. Thus, we propose the following research propositions:

RP 1. Attitudes towards online shopping have an impact on online buying intention.

RP1a. System usability and user experience have positive direct effects on attitudes
towards online shopping.

RP1b. Attitudes towards online shopping, system usability and user experience have
positive direct effects on buying intentions.

2.3. Personality Antecedents of Online Buying Behaviour

Personality traits as determinants or antecedents of buying behaviour have lately
become an important topic of research. The Big Five model of personality seems to be
the most used model, offering a subset of elemental traits efficient in predicting buying
behaviours [42]. Ref. [43] defined the Big Five personality traits as follows: neuroticism
refers to the tendency to experience unpleasant emotions easily; extraversion refers to
the degree of sociability, activity, assertiveness, and positive emotionality that a person
experiences; openness to experience refers to the willingness to engage in new imaginative
and intellectual activities, pursuing a variety of interests; high openness reflects higher
levels of creativity and preference for novelty; agreeableness is the tendency to be compas-
sionate and cooperative, complying with rules established by others; conscientiousness
is the intensity with which a person pursues his goals, showing self-discipline and acting
dutifully.Research showed that there are significant positive relationships between online
shopping frequency and openness to experience [44], agreeableness [45], extraversion [45]
or negative associations for the neuroticism [44]. More specifically, conscientiousness was
associated with the possibility of buying cheap products [46]. On the other hand, the
associations with conscientiousness were not be significant, because more conscientious in-
dividuals tend to avoid online buying in order to avoid risks [47]. The negative association
with neuroticism is explained by the tendency of neurotic individuals to evaluate whether
the purchase will attract the attention of others, and by the tendency to be more motivated
by the utility of the online buying experience. With regard to extraversion, openness to
experience and agreeableness, researchers agreed that high levels of these traits would lead
to a higher frequency of online buying behaviour or to a more favourable attitude towards
online buying [45].

Personality traits were also associated with impulsive buying behaviour, with conscien-
tiousness having negative effects and neuroticism positive effects on excessive buying [48].
The impulsive buying tendency represents a consumer trait explaining behaviours such as
buying spontaneously and unreflectively [49]. Online buying impulsiveness was consid-
ered a situational trait, impulsive people being emotionally attracted to objects, seeking
immediate gratification in the online environment and having difficulties in handling the
pressure of inhibiting factors [49]. Improvements in information technologies have led to
a higher frequency of online shopping activities, which could explain the expansion of
impulsive buying behaviours, as website quality is very important for consumers’ online
buying impulsiveness [50,51].

The locus of control is another personality dimension associated with buying be-
haviours. The locus of control is the degree to which people believe that they have control
over the outcome of events in their lives, as opposed to external forces beyond their control.
The consumers’ need for control positively influences their purchase decision making [52].
The locus of control could influence the consumer’s purchase intentions, with more internal
consumers being more organised and purposive in the act of shopping [53-55]. Based on
the above, we propose the following research propositions:

RP2. Personality traits affects online shopping for each of the two electronic commerce forms.

RP2a. Extraversion and openness have positive effects on both buying intention and
attitudes towards online shopping.
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RP2b. Neuroticism has negative effects on both buying intention and attitudes towards
online shopping.

RP2c. Internal locus of control has negative effects, while external locus of control has
positive effects on both buying intention and attitudes towards online shopping.

RP2d. Buying impulsiveness has positive effects on buying intention.

RP2e. Attitudes towards online shopping mediate the effects of personality traits (ex-
traversion, neuroticism, openness, and locus of control) on buying impulsiveness.

All the hypothesised effects on both attitudes and buying intentions were analysed
for two contexts—traditional electronic online shopping, and using electronic commerce
that uses augmented reality—aiming to identify the symmetry between them.

2.4. Model Development

To test the effects of personality traits on attitudes and buying intention, we used the
mediation analysis, in both cases: traditional and augmented reality (Figure 1) [56]. The
exogenous variables were the Big Five personality traits, and the internal and external locus
of control. Buying impulsiveness was also included both as predictor and mediator between
the Big Five personality traits and shopping behaviour. The Big Five personality traits and
the locus of control were considered as elemental traits, whereas buying impulsiveness was
considered a surface trait [42]. As a surface trait, according to the Category-Specific surface
traits theory, buying impulsiveness occurs as a result of person, situation and product
category interactions and could be highly predictive of attitudes and buying intention.

RP2a Attitude towards

Big Five
Personality

traits

online shopping N RP1

Buying

intention

Locus of

control

RP2d System
User usability
Buying experience
impulsiveness

Figure 1. Model development.

Attitudes towards online shopping were also considered as mediators in the rela-
tionship between personality traits and the buying intention. System usability and user
experience were also considered mediators between extraversion and buying intention and
also predictors for the attitude towards the online shopping.

3. Methodology
3.1. Research Instruments

A cross-sectional correlation research design combined with a quasi-exprimental
design was used for this study. Based on this, we prepared the following set of instruments:

(1) Personality traits were measured with the International Personality Item Pool scales
IPIP, which consist of 50 items measuring the Big Five personality factors: extraversion,
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agreeableness, conscientiousness, neuroticism and openness to experience on a 5-
point Likert scale from 1 (very inaccurate) to 5 (very accurate).

Locus of control was assessed with The Levenson Multidimensional Locus of Control
Scale [57], consisting of 24 items distinguishing between multiple dimensions within
the external and the internal side of the Locus of Control continuum. The Levenson
scale consists in three subscales, internal locus of control, powerful others and chance.
Thus, the scale can differentiate between three factors: Internality, Powerful others
and Chance. Powerful others and the Chance represent Externality.

The purchase intention was measured through the buying intention scale [58]. The
three items (I would purchase the item, I would consider buying the item at the price
listed, the probability that I would consider buying is high) were measured on a
5-point Likert scale.

Buying impulsiveness was measured with the Buying Impulsiveness Scale [49]. The
nine-item scale can measure the tendency of consumers to buy spontaneously, without
analysis, but only stimulated by physical proximity to the desired product, based on
emotional attraction and obtaining instant satisfaction.

To examine the level of attitudes towards online shopping activities, the Attitude
towards Online Shopping Activities Scale [59] was used, including items such as:
Online shopping is a good idea, it is easy to choose and make a comparison with
other products while shopping online, the idea of using the Internet to buy a product
or service is appealing. A 5-point Likert-type scale score 1 (strongly disagree) to 5
(strongly agree) was used for all the questions.

The System Usability Scale [60,61] consists of 10 items measured on a five- point
Likert scale and evaluates a wide range of products or services, including: websites,
mobile devices, hardware, software or applications. For our research, we used SUS for
the evaluation of both the electronic traditional commerce and the augmented reality
system. Previous research has shown that the scale can be either unidimensional or
bi-dimensional, measuring two factors, usability (eight items) and learnability (two
items) [62,63]. However, the exploratory factor analysis run on our sample did not
reveal a two-dimensional version: a single latent factor was found for all items, and
therefore we used only the total score.

The user experience was assessed with The User Experience Questionnaire (UEQ) [64],
consisting of 26 items measured on a semantic differential seven-stage scale, the items
being represented by two terms with opposite meanings. For each item, the order of
the terms is random, half of the articles on a scale start with a positive term and the
other half of the articles start with a negative term. The user experience questionnaire
measures six dimensions: attractiveness, referring to the general impression towards
the product (Do users like or dislike the product?), efficiency, referring to the possibil-
ity to use the product fast and efficiently (Does the user interface look organised?),
perspicuity, measuring the facility to understand how to use the product (Is it easy
to get familiar with the product?), dependability, referring to the feeling of being in
control of the interaction (Is the interaction with the product secure and predictable?),
stimulation, measuring interest and excitement to use the product (Does the user
feel motivated to further use the product?) and novelty, referring to the innovation
and creativity of the product (Does the product grab user’s attention?). We used
UEQ for the evaluation of the electronic traditional commerce and the augmented
reality system.

3.2. Participants, Design and Procedure

The participants were 121 students, 85% female. The mean age was 23 (SD = 5.6,

Xmin = 18, Xmax = 48). The participation was voluntary, and all the participants included
in the study gave their informed consent.

Ethics approval was also obtained on February 8, 2019 from the Council of the Faculty

of Psychology and Educational Sciences from Transilvania University of Brasov, Romania.
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For this study, the quasi-experimental design was based on the Zugara application [65,66].
We chose a browser-based instrument for the AR dressing room because of its ease of use
and that there were no associated costs for its use. This tool allowed our participants to
visualise virtual garments on themselves in our simulated environment, at the same time
allowing users to use hand motions to navigate the software via a motion capturing system
while away from their computers.

The questionnaires were administered during class time. Informed consent was
obtained from all individual participants included in the study. The questionnaires and the
intervention were administered in the following order:

1.  The students were invited to take part in an online survey and those who agreed
received an online invitation via e-mail to fill in several questionnaires measuring
personality aspects (measured only once, because personality traits are relatively
stable), locus of control, Big Five personality traits and buying impulsiveness. These
were administered before the intervention.

2. Several indicators of the buying behaviour were administered twice, before and after
the intervention: intention to buy online, attitude towards online shopping, perceived
difficulty of online shopping and attitude towards online shopping using a semantic
differential scale (administered in two different contexts: regular online shopping,
augmented reality).

3.  The intervention consisted of a presentation followed by a demonstration of using
augmented reality. The participants had the opportunity to test the augmented reality
system created by Zugara using a laptop and a webcam.

4. After testing the application, the participants were administered a second set of
questionnaires measuring buying intention and attitude towards online shopping.

5. The third set of questionnaires focused on the perceived difficulty of online shopping
and on the semantic differential scale, administered twice: firstly, in the context of
the regular online shopping (“Think of regular electronic commerce and answer the
following questions”) and secondly in the context of the augmented reality (“Think of
electronic commerce that uses augmented reality and answer the following questions”).

Zugara is an interactive marketing agency that aims toward creating more natural
computer interactions. The e-commerce application developed by Zugara uses gestures,
voice and AR technology to create compelling sales, being identified as the most important
commercial virtual fitting room.

The application allows the use of AR technology by any potential customer, largely
simulating the testing of clothes in the traditional store. The application uses a static image
for clothes to try on top of the body superimposed on the real image provided by the
customer’s webcam [67-69]. Unlike other similar applications (e.g., De Beers or Shisedio
Makeup Mirror), where it is necessary to upload a static image representing the customer,
this application uses the webcam to detect human configuration and position, adjusting the
superimposed clothing accordingly. In addition, the application control does not require
the keyboard or the mouse, the control being ensured through buttons that can be touched
by the movements of hands.

Because clothes are really just an overlay on top of the body, without any attention
paid to the client’s clothing measurements, the application provides only approximate,
general information, and not very personal ones. However, the application can be used
for checking the combination of clothes, colours and patterns that look good together, as it
can be hard to match them only in the imagination. Zugara also uses a social component,
allowing friends to connect and help with the selection in real time.

This application allows very easy testing without the need for installation and in-
tegration in an electronic store. Testing can be done very easily online, requiring only a
web browser and a webcam. Through its simplicity of use, it allowed us to exemplify the
functioning of our study group. In conclusion, we chose this application because it was
representative and easy to use (see Scheme 1).
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Scheme 1. Testing Zugara.

3.3. Statistical Methods

The present study employed structural equation modelling (SEM) and partial least
squares (PLS) to analyse the data using SmartPLS 3.0 [7]. The hypotheses were tested
with bootstrapping of 5000 resamples. To analyse the mediation effects, we used the
recommendation of bootstrapping found in [70,71], and interpretation of the results was
carried out using the guidelines recommended by [8,72,73]. The analysis of VIF values (the
variance inflation factor) for the assessment of multicollinearity showed VIF values lower
than 4, suggesting that collinearity is not an issue. All the dimensions were considered
reflective. Conscientiousness and agreeableness were eliminated from the models given
their non-significant effects for both models and for all the predicted variables. Independent
t tests were also used to compare several variables related to the online shopping attitudes
and behaviours.

3.4. Validity of the Measurement Model

The model specified in this study has ten constructs with reflective measurements.
The path model was estimated using Smart-PLS 3.0. Table 1 shows the assessment of
the measurement model. The composite reliability for each construct was 0.506 and
above and showed satisfactory levels of internal consistency and composite reliability. In
assessing convergent validity at the construct level, the average variance extracted for all
the constructs were between 0.339 and 0.838, and composite reliability lower than 0.95
satisfying the requirement for convergent validity. The values of indicator loadings were
all above 0.62, demonstrating adequate convergent validity for the constructs measured.
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Table 1. Assessment of the measurement model.

Regular Online Shopping Augmented Reality Shopping

o CR AVE o CR AVE

Attitude towards online shopping 0.943 0.954 0.722 0.929 0.943 0.676
Buying impulsiveness 0.852 0.888 0.534 0.852 0.888 0.534
Buying intention 0.785 0.875 0.700 0.903 0.940 0.838
Extraversion 0.858 0.882 0.458 0.858 0.884 0.462
External locus of control 0.609 0.714 0.348 0.609 0.701 0.339
Internal locus of control 0.644 0.763 0.450 0.644 0.738 0.423
Neuroticism 0.866 0.892 0.480 0.866 0.893 0.483
Openness 0.777 0.842 0.475 0.777 0.842 0.475
System usability 0.703 0.804 0.456 0.850 0.883 0.561
User experience 0.933 0.947 0.748 0.962 0.970 0.821
Dependability 0.890 0.615 0.526 0.891 0.610 0.570
Novelty 0.788 0.652 0.580 0.778 0.856 0.750
Perspicuity 0.831 0.506 0.524 0.810 0.510 0.689
Stimulation 0.690 0.702 0.601 0.702 0.701 0.662
Attractiveness 0.742 0.635 0.624 0.753 0.623 0.593

Note: « = Cronbach’s alpha, CR = composite reliability, AVE = average variance extracted.

For all the scales, Cronbach’s alpha coefficients were acceptable, ranging between
0.609 and 0.943 (Table 1). All previous research regarding the locus of control scale show
good values for Cronbach” alpha values for scale [74], showing that the instrument has
a high internal consistency. Consequently, we decided to continue using the instrument,
provided that the relatively small number of participants could explain the lower values
for our sample.

Concerning the model fit, we obtained the following values (Table 2):

Table 2. Model fit indices.

Regular Commerce AR Commerce

Value HI95 Value HI95

SRMR 0.093 0.081 0.095 0.081
d_ULS 17.067 12.923 18.909 13.621
d_G 6.33 11.772 14.905 15.342

SRMR = Standardised Root Mean Square Residual; d_ULS =
Geodesic distance.

Squared Euclidean distance; d_G =

These values should be interpreted with caution, as stated by the authors of SMART
PLS. According to them, these criteria should not usually be reported and used for PLS-
SEM results assessment [75]. Although the SRMR values are higher than 0.08, as previous
research has stated, there is little evidence as to whether this threshold also applies to PLS
(partial least square) [8]. Additionally, according to [76], we may conclude that the model
fits because the test for the overall model fit is preferred (d_G in our case), since it is based
on inference and non heuristic rules.

4. Results—Prediction of Attitudes towards Online Shopping and Buying Intention

To test the hypothesis, we ran several multiple mediation analyses, using the Big
Five personality as antecedents, buying impulsiveness, attitudes towards online shopping,
user experience and system usability as mediators, and buying intention as the predicted
variable. The total variance explained was 59% for buying intention, 26% for attitudes
towards online shopping, 18% for buying impulsiveness, 14% for system usability and
11% for user experience in the augmented reality shopping condition. The total variance
explained was 51% for buying intention, 25% for attitudes towards online shopping, 19%
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for buying impulsiveness, 8% for system usability and 12% for user experience in the
regular online shopping condition.

The mediation analysis showed symmetry for the two conditions—regular online
shopping, and Augmented Reality shopping—although the discrepancies were not high
(Table 3—see Table S1 in Supplementary Materials for complete data). For the direct effects,
the results showed that personality traits do not have significant direct effects on buying
intention. The only difference was found for neuroticism, which had a negative effect on
buying intention in the augmented reality condition, while buying impulsiveness had a
direct positive effect on buying intention in the regular online shopping condition. Probably
the lack of interaction with the clothing items explains the higher tendency to buy online
when buying impulsiveness is higher. On the other hand, low neuroticism could explain the
lower propensity to buy online when augmented reality is used. Favourable perspectives
on user experience showed significant direct effects on buying intention in both conditions.
Openness had a direct positive effect on the attitudes towards online shopping, with the
more extraverted individuals showing more favourable attitudes toward online shopping,
while extraversion had positive effects on system usability and user experience. Individuals
with higher external locus of control had also more favourable attitudes toward the online
shopping and were more prone to buying impulsiveness. Higher tendencies for buying
impulsiveness were also found for individuals with high levels of neuroticism. Extraversion
had direct positive effects on system usability, with more extracted individuals having a
more favourable perception of the use of online or augmented reality shopping systems, as
seen in Figure 2.

0.17(ns) /

E L
@ =

System ussbility

Buying mpuisheness

Figure 2. Results of the structural model. Note: * p < 0.05, ** p < 0.01, *** p < 0.001, Orange colour: Augmented reality, Black:

Regular online shopping.
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Table 3. Direct, indirect and total effects for the two conditions: regular online shopping and augmented reality.

Regular Online Augmented Reality
Path Coeff. t p Coeff. t p Effect
Effects on Buying intention
Neuroticism — Buying intention —-0.132 10.479 0.140 —0.205 20.672 0.008 Direct
Buying impulsiveness = Buying 0.221 20.731 0.007 0.030 0.409 0.682 Direct
intention
Attitude TOS — Buying intention 0.487 50.532 <0.001 0.631 70.963 <0.001 Direct
User experience — Buying intention —0.161 10.972 0.050 —0.188 20.130 0.034 Direct
External locus = Attitude TOS = 0.043 0.663 0508 0157 20085 0038  Indirect
Buying intention
Internal locus = Attitude TOS = 0.097 10.910 0.057 0.111 10.764 0079  Indirect
Buying intention
System usability = Attitude TOS — 0.186 20.860 0.005 0.151 20.196 0029 Indirect
Buying intention
External locus -> Buying impulsiveness -, ¢ 20.054 0.041 0.008 0.379 0.705 Indirect
— Buying intention
Extraversion — Buying intention 0.126 20.366 0.019 0.174 30.381 0.001 Indirect
Extraversion — Buying intention 0.261 20.653 0.008 0.189 20.131 0.034 Total
Neuroticism — Buying intention —0.183 20.012 0.045 —0.212 20.759 0.006 Total
External locus — Buying intention 0.128 10.721 0.086 0.182 20.327 0.021 Total
System usability — Buying intention 0.362 30.879 <0.001 0.282 20.686 0.008 Total
Effects on Attitude towards online shopping
Internal locus — Attitude TOS 0.200 20.065 0.040 0.176 10.783 0.076 Direct
External locus — Attitude TOS 0.088 0.679 0.498 0.248 20.141 0.033 Direct
System usability — Attitude TOS 0.381 30.674 <0.001 0.238 20.287 0.023 Direct
Extraversion — System usability — .
Attitude TOS 0.100 20.088 0.038 0.090 10.887 0.060 Indirect
Extraversion — Attitude TOS 0.044 0.878 0.381 0.094 20.349 0.019 Indirect
Effects on User experience
Extraversion — User experience —0.357 50.001 <0.001 —0.344 30.992 <0.001 Direct
Effects on System usability
Extraversion — System usability 0.263 20.816 0.005 0.377 40.197 <0.001 Direct
Effects on Buying impulsiveness
Neuroticism — Buying impulsiveness —0.231 10.945 0.053 —0.242 20.340 0.020 Direct
External locus — Buying 0.301 20.986 0.003 0.283 20.648 0.009 Direct

impulsiveness

The only significant indirect effects were found for two paths: for the regular online
shopping condition, buying impulsiveness mediates the association between external
locus of control and buying intention, while for the augmented reality condition, the
same association was mediated by the attitudes towards online shopping. In addition,
for both conditions, the associations between system usability and buying intention was
mediated by the attitude towards online shopping. The total indirect effects of system
usability on buying intention were also significant. Despite the not significant direct
effects of extraversion on buying intention, our analysis revealed that extraversion had
positive indirect total and total effects on buying intention for both conditions. Neuroticism
seemed also to have total significant effects on buying intention, while external locus
of control kept his effects only in the augmented reality condition. Concerning locus of
control, interesting results were found for the prediction of the attitude towards the online
shopping: while internal locus of control predicts more favourable attitudes towards online
shopping for the regular online shopping condition, external locus of control significantly
predicts favourable attitudes towards online shopping for the augmented reality shopping
condition. We also found an indirect effect significant for the traditional condition, and a
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marginal one for the augmented reality condition, for the association between extraversion
and attitudes, when system usability is included as mediator.

5. Discussion and Conclusions
5.1. Theoretical Implications

The results showed that the buying intention is significantly higher in the case of
augmented reality than in the case of traditional electronic commerce, showing that a higher
attractiveness of the system could lead not only to a more favourable attitude towards
online shopping, but also to a more intense intention to buy online [10]. Our results
confirmed previous research in the field regarding the associations between personality
traits and online buying behaviours. Extraversion and neuroticism were associated with the
willingness to buy online [44]. However, in our study, we did not find strong associations
for neuroticism, but we were able to find several effects for extraversion, showing that
more extraverted individuals have more favourable attitudes towards online shopping
and a higher willingness to buy online. Our mediation model is supported by previous
research, showing that personality traits are elemental traits and buying impulsiveness is
a surface trait [42], and together, they could augment attitudes and the buying intention.
The total effects of extraversion could be explained by the high sociability and flexibility of
extraverts, who are more receptive to change, to new things and ideas [45], which is highly
significant for enhancing the standard electronic commerce by means of augmented reality.
In addition, research also showed positive associations between extraversion and computer
use [8], which is particularly suitable, taking into consideration the fact that our study
measured the online shopping dimension. Research showed that conscientiousness does
not have effects on online buying, a possible explanation being the precaution to avoid the
perceived risk of buying online [45].

The personality traits were also associated with the buying impulsiveness and com-
pulsive buying [47,48,74,75]. Our study revealed that neuroticism had negative effects on
the buying impulsiveness, similar results being reported in the literature [50]. Although
recent research has shown that conscientiousness, too, predicts impulse buying [77], our
study did not reveal effects of this dimension. The buying impulsiveness also had direct
effects on the buying intention in the context of online buying, as other researchers had
previously demonstrated [78].

Unexpectedly, we did not find associations between the user experience dimensions
(e.g., novelty, attractiveness, etc.) and impulsive buying, in contradiction to [50], who stated
that the website quality could predict consumer’s online buying impulsiveness. This could
be explained by the fact that participants were students in computer science programs, and
for them, using a different online application is not something new. Additionally, we could
take into account they are Millennials, being permanently connected and experiencing
online applications daily.

Future research will also include other personality traits, such as risk propensity,
to overcome this limitation, by adding variables concerning the perceived risk of online
shopping activities. Previous research has revealed that while perceived risk online was
inversely related to attitudes online, attitudes online were directly related to intentions to
purchase online [79,80].

Concerning the locus of control, the results partially confirmed previous research on
the field. Previous research revealed the importance of the locus of control in predicting
consumers’ Web behaviour [80]; more specifically, the purchase decisions of externally
controlled consumers tended to be more impulsive [81].

We emphasise that our study compared regular online commerce with AR shopping,
which is a new approach in the study of consumer behaviour. Studying the role of person-
ality traits adds relevant information about individual symmetry which could influence
the online buying decision. Furthermore, the user experience instrument (UEQ) has not
previously been used in studying online shopping using AR. The study at hand applies
PLS-SEM in IS research for modelling buying intention using latent variables, enabling
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both scholars and professionals to ask research questions regarding the usefulness of online
tools by combining various IS attributes with personality traits.

5.2. Managerial and Practical Implications

In [73], it is stated that in 2019, approximately 1.92 billion people purchased goods
or online services. In the same year, online retail sales exceeded 3.5 trillion US dollars
worldwide and, according to the latest calculations, the growth of e-commerce will accel-
erate even more in the future. At the moment, we see that e-commerce has become an
essential part of the global retail framework and can be considered an indispensable part.
In terms of the retail landscape, we are witnessing a series of substantial transformations as
a result of the advent of the Internet and, thanks to the continuous digitalisation of modern
life. Thus, consumers around the world trade online. It is clear that there is a direct link
between the use of the Internet and the development of ecommerce, with the number of
digital shoppers around the world continuing to grow each year [74,75].

Today, individual consumers are being offered a growing number of digital possibili-
ties. One of the most visible trends in the world of e-commerce is the unprecedented use of
mobile devices. In 2019, smartphones accounted for more than 60 percent of all retail site
visits worldwide [1-3,73].

Considering the impact of personality in the use of e-commerce sites, we find it
appropriate for organisations to be able to make predictions using data gathered about
their customers in order to predict customer behaviour or potential customers and reuse
their intentions. This could lead to a positive user experience, which will indirectly lead to
increased sales.

At the level of the clothing trade, we consider that the use of AR applications in the
sales process offers, for the moment, this competitive advantage. However, it is clear
that the benefits of using AR in the sale of clothing products will make more and more
managers choose these technologies, and there may be situations when the use of AR
no longer necessarily brings a competitive advantage, but is only a natural adaptation to
market requirements [75]. Thus, it is possible that in the not-too-distant future, all stores
that sell clothing products will use AR technology to promote products as a standard.

The result of this study is a valuable reference for online marketers that are using
AR when they try to optimize their experience in online environments. AR leads to a
reduction in the cognitive risk arising from the uncertainty of not testing their products
or product combinations. In addition, the virtual interaction before the online purchase
process can provide information about the desired products, which are similar to the
information obtained from the physical examination of the product, simulating a more
realistic representation of the product. This issue conducts to lower costs for returning
products [82,83].

5.3. Limitations and Future Research Directions

Some limitations should also be mentioned. One limitation of the research could
be the low external validity, because the participants could have a different behaviour
under real-world conditions from those during the experiment [76,77]. Our experiment
was completed without making the purchase, thus having no financial implications. In this
research, the participants involved were curious, but in reality, their buying behaviours
could be different when the risks are more rationally evaluated. Being only a hypothetical
situation, the responses for the self-report measures could be biased. In a real-life situation,
price and also product rating could have major impacts on the buying decision [78].

Additionally, in future we will try to identify whether the value of the purchased
product has a moderating role on the relationship between the use of technology and the
purchase decision. At this time, we suspect that the participants were very interested in
using the technology and had little interest in the products sold. Additionally, our partici-
pants were very open to technology. In future research, we will follow the behaviour for
other age groups [79]. However, despite the convenience student sample, the participants
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in this study could be considered an appropriate audience of target customers, as other
authors have also stated. Future research should also consider a wider range of product
types and prices, following the behaviour in the purchase decision.

Given the context of the research, it is possible that the participants involved in the
tasks were curious, but in reality, their buying behaviours could be different when the risks
are more rationally evaluated. Being only a hypothetical situation, the responses for the
self-report measures could be biased.

Further research should also include other dimensions, such as the perceived risks
associated with online purchase, self-efficacy or anxiety towards technology. A major
limitation of our study is related to the non-randomised sample and the majority female
participants. Finally, a future research study might test the actual behaviour (actual online
purchases) as the outcome variable, rather than a simulated behaviour and self-report
measures for the online buying behaviour, to ensure a higher external validity of the study.
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