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This study aims to establish Middle East users' perspectives on the major factors that impact their
decision to adopt Augmented Reality AR smart glasses (ARSG). Thus, an online questionnaire was
designed and sent directly to the respondents, and 584 valid data points were collected from individ-
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uals living in the Middle East. The data were analyzed using Pearson correlations and Exploratory
Factor Analysis (EFA) techniques using SPSS. Eleven hypotheses were tested using Multiple Re-
gression analysis, where seven independent variables out of eleven were confirmed to have a signif-
icant impact on the perceived adoption of ARSG. The results indicate that four of the independent
variables including Pre-Market Knowledge, Image, Own privacy and Technology innovativeness
show the significant impact on ARSG adoption at the 1% significant level. In addition, the results
indicate that three of the social and technological factors include Perceived Ease of use, Perceived
usefulness and Other's privacy show the significant effect on ARSG adoption at the 5% significant
level. Among the 7 social and technological factors, the results suggest that technology innovation
expresses the strongest effect on ARSG adoption with the highest coefficient value of 0.413 (b =
0.413,t=12.881, p<0.01). Moreover, user intention is significantly impacted by gender and place

Clustering

Factor Analysis of living but not by education or age. The research also provides pre-market insights on users' per-
Persona sonal types that represent who will most likely adopt the new smart glasses and that differentiate
Middle East them based on their priorities. To the best of our knowledge, this is among the first works to inves-

tigate technology acceptance drivers of AR smart glasses in the Middle East.

© 2022 by the authors; licensee Growing Science, Canada.

1. Introduction

The emergence of new communication technology has significantly impacted the way businesses and individuals interact with
one another (Salloum et al., 2017; Aburayya et al., 2020a; Al-Maroof et al., 2021a,b; Alaali et al., 2021; Al Kurdi et al., 2021;
Salloum et al., 2021; Taryam et al., 2021). Consumers are always online and, in all places, (Al-Khayyal et al., 2020). Aug-
mented Reality Smart Glasses (ARSG) are one of the latest developments in communication technology. ARSG can refer to
wearable Augmented Reality (AR) devices that are worn like ordinary glasses, and integrate virtual and physical information
into a user's view field” (Rauschnabel, Brem & Ro, 2015). Virtual and ARSG integrate augmented reality and wearable device
characteristics, two widely yet individually-researched topics (Rauschnabel, He & Ro, 2018). Tech giant companies such as
Google, Apple, Microsoft, and Facebook were engaged in presenting different smart glasses solutions using cutting-edge
technology (Elmqaddem, 2019). Some believe that ARSG will be the next big thing and define the next generation of media.
The application of smart glasses can be utilized in many fields such as in tourism, where virtual information can be displayed
in the physical environment. Another example is in a cultural building where visitors can navigate museums and get infor-

mation during their tour. ARSG can also be applied in a medical settings such as fostering international collaborations during
* Corresponding author. Tel.: +971506305997
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surgery (Khor et al., 2016; Alshurideh et al., 2018; Taryam et al., 2020) and documentation purposes in forensic medicine
(Albrecht et al., 2014), or in business settings by allowing real-time collaboration in product development (AlSuwaidi et al.,
2021; Mouzaek et al., 2021). Although introducing “Google Glass” (Project Aura) lasted for a short period of time, it led to
significant consequences that drove societies to think of the etiquette and ethics of using smart glasses in public. The first
generation of ARSG such as “Google Glass” may have been ahead of its time, with some design and social issues (Healey &
Stephens 2017), but the next generation of ARSG are anticipated to overcome first generation shortfalls such as people's
skeptical reaction, battery life, bulky design, small display, and the limited range of Apps. Little is known about users' inten-
tions to utilize smart eyewear. Some theories attempt to explain users' motivations for adopting such new technologies. One
of them is the technology acceptance model (TAM), which is a theory in information systems that describes how consumers
come to accept and use technology (Alshurideh et al., 2019; Al Kurdi et al., 2020). Diffusion of innovations is a theory that
attempts to explain how, why, and how quickly new ideas and technologies spread. Understanding who the innovators and
early adopters are and why they want to use smart glasses may considerably accelerate distribution.

This study aims to establish the user's perspective on the major factors that impact his or her decision to adopt ARSG, and if
these factors are significantly impacted by gender, education, age, or the place of living on intention to adopt ARSG. Moreo-
ver, we also aim to understand whether any of these factors can be clustered together to form different personas of users who
will most likely adopt the ARSG. The remainder of the paper is structured as to present a review of the related literature,
research methodology, results and their discussion, conclusion, limitations, and future research opportunities.

1.1 Background

In 2013, Google released the first known prototype of smart glasses called “Google Glass” to developers and a small number
of customers. It was planned to go public on May 2014, but the device faced several criticisms, the most critical one was its
potential privacy violation due to its integrated camera. The public version was discontinued in 2015. However, in 2017,
Google announced an enterprise edition, followed by a second edition in 2019 tailored for enterprises as well (Kothari, 2019).
Google continued its efforts to focus on business and industrial applications, where several companies thought this would be
the promising market for ARSG. Microsoft deployed their smart glasses device “HoloLens” (Project Baraboo) in 2019 with
vast promising industrial applications such as for medical and defense sectors. In 2021, Microsoft won a USD 21.88 billion
deal over 10 years to ship 120,000 HoloLens glasses for US military use, in an effort to improve soldier readiness (Novet,
2021). Lenovo was also heading to the enterprise sector with their unique smart glasses solution. In 2019, they introduced
“Think Reality A3”. Lenovo’s ARSG device is aimed at the new trend of distributed workforces and hybrid work models.
Think Reality A3 creates a virtual private 1080p monitor for those who want to create their private workspace anywhere (i.e.,
at cafés or public places), offering the user to work on up to 5 virtual monitors side by side (StoryHub 2021). In contrast,
some companies did not yet lose hope in the consumer market. In 2016, Snap Inc. made its debut into the smart glasses market
with Spectacles, followed by a second generation in 2018. Despite their bold move, several media outlets reported that Snap-
chat overestimated the demand, where less than 50% of buyers kept using the Spectacles after a month of purchase (Heath,
2017). Regardless of the reported low adoption, Snap has continued to launch their third (2019) and fourth (2021) generation
devices, which can integrate AR capability for the first time. Unlike the usual bulky ARSG designs, the new glasses looked
like regular sunglasses, which might create a significant shift in how people interact with computers (Heath, 2021). In 2020,
Jio, the primary operator in India and one of the world’s leading operators (also backed by both Google and Facebook),
announced Jio Glass, a mixed reality headset targeting the enterprise and education sectors. Facebook is also planning to enter
the AR glasses market by releasing new smart glasses created with Luxottica’s Ray-Ban in 2021 (Wagner & Frier, 2021). The
most anticipated ARSG comes from Apple, where it is reported that they are working on its AR glasses, allowing integrating
maps, text messages, and apps in the physical environment, which is expected to hit the market by 2023 (Haselton, 2019).
The current Apple Glass prototype is fundamentally different from other ARSG solutions because it does not include a camera
for privacy reasons. Instead, it has a LIDAR scanner on the right temple, but these features could change in the final design
(Phelan, 2020).

2. Literature review

2.1 Theoretical framework

Media devices have gone through drastic changes, from offline mediums such as CD-ROMs, to always and everywhere online
devices such as the mobile social web. The upcoming media generation is the next one, where offline = online (Figure 5).

This is also known as Wearable Augmented Reality Devices (WARDs), which represents the fifth generation of media
(Rauschnabel, Brem & Ro 2015).
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Fig. 1. Evolution of media devices

WARD:s can be defined as “wearable technologies that merge virtual and physical realities”. One example of these technolo-
gies is augmented reality glasses, which is the focus of this study. Augmented reality smart glasses (ARSGs) can be defined
as wearable AR devices in the shape of regular glasses that merge virtual data with the physical environment in the user's field
of view”. Although WARDs have been around for a while, they have had a different adoption rate by users for different
reasons. Some scholars attempted to understand users' acceptance of the use of new technology by developing several theories.
The Technology Acceptance Model (TAM) is an information systems theory developed by Davis (1989) to predict users'
acceptance and use of new technology. The TAM theory models users' acceptance and use of technology based on two primary
factors: easy to use (perceived ease of use) and useful to use (perceived usefulness).

Perceived
Usefulness
External / Behavioral Actual
I Attitude  [—» )
Variable Intention Usage
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Fig. 2. TAM initial construct model

The TAM assumes that people are planning their behavior. The problem with this assumption is that people are not entirely
rational in their behaviors and decisions. For example, the TAM does not explain why people line up to buy a new electronic
device like a new iPhone before trying it out (Recker 2015), or why the latest gaming consoles such as PlayStation 5 are sold
out before they become available in stores. The work of Venkatesh and Davis (2000) extended the TAM to the TAM2 (Fig.
2) to explain perceived usefulness and usage in terms of two components: social influences (job relevance, output quality,
result demonstrability, and perceived ease of use) and cognitive instrumental processes (subjective norms, voluntariness, and
image).
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Fig. 3. TAM2 - Extension of the Technology Acceptance Model
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After the TAM 2, the information technology literature generated many competing models. Venkatesh et al. (2003) compared
eight empirical models and their extensions. They formulated a unified model that integrates items across the eight models
and validated them. They then proposed a new unified model called “The unified theory of acceptance and use of technology”
(UTAUT). Venkatesh et al. (2003) added four main variables: 1) Performance Expectancy, 2) Effort Expectancy, 3) Social
Influence, and 4) Facilitating Conditions. According to the UTAUT, the facilitation condition must be directly related to the
actual behavior of the adopters, and not to the behavioral intentions. These four main concepts are independent variables that
influence the dependent variables of behaviors and usage. In contrast, 1) gender, 2) age, 3) experience, and 4) voluntariness
of use have an indirect effect on the dependent variables through the four main concepts. Behavioral intention is considered
as a critical indicator of technology use.
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Behavioral
intentions

Usc
behavior
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of use

Fig. 4. Unified Theory of Acceptance and Use of Technology (UTAUT)

Nevertheless, previous models do not tell us how to make the technology easy to use or useful, nor does it give us any design
advice on how to further improve it (Recker 2015). They did not address the role of interventions to aid managerial decision-
making, nor how various interventions can impact implementing information technology solutions. Therefore, the work by
Venkatesh and Bala (2008), included individual differences, system characteristics, social influences, and facilitating condi-
tions (Rauschnabel & Ro 2016).
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2.2 Overview of the related research

Some scholars argue that technology acceptance model theories have not addressed the different contexts in which technolo-
gies might be used in. The work of Leue, Tom-Dieck and Jung (2014) concludes that the TAM needs to be revised for AR,
and proposed an AR acceptance model that includes five external variables that might be included in future AR acceptance
research: 1) Design and Identification, 2) User Friendliness, 3) Killer-Apps, 4) Price, and 5) Personal data. Similarly, Obeidy,
Arshad and Huang (2017) discussed the lack of integrating dimensions that are specific to AR smart glasses and certain
domains such as cultural tourism. They have also identified 1) information quality, 2) technology readiness, 3) visual appeal,
and 4) facilitating conditions as external key variables influencing users’ beliefs, attitudes, and usage intentions (Figure 6).
Rauschnabel and Ro (2016) proposed an exploratory model of smart glasses adoption. Furthermore, they found out the im-
portance of various factors on adopting ARSG, including functional benefits, ease of use, individual difference variables,
brand attitudes, and social norms. On the other hand, self-presentation benefits and potential privacy concerns seem less likely
to influence smart glasses adoption, even though smart glasses are similar to fashion accessories and capture various types of
personal information.

[ External Dimensions __| [ Information Quality | [ Visual Appeal | [ Technology Readiness | [ Facilitating Conditions _|
[ Perceptions | [ Perceived Usefulness [ Perceived Ease of Use

[ Attitude | [ Augmented Reality Attitude |

[ Behavioral intention | [ Augmented Reality Usage Intention | [ Destination Visit Intention

Fig. 6. An acceptance model for smart glasses

In contrast, Rauschnabel, He and Ro (2018) assess ARSG usage, and found out that ARSGs threat other’s privacy, but not the
user’s privacy, which can highly impact adopting decisions. Moreover, expected usefulness, enjoyment, and symbolic benefits
influence users’ intention towards ARSGs.

3. Research model and hypothesis development

The following research model and hypotheses were developed to investigate the connections between the different social and
technological factors that impact adopting ARSG. These include 1) basic knowledge, 2) social norms, 3) ease of use, 4) image,
5) usefulness, 6) brand attitude, 7) own privacy, 8) others’ privacy, 9) multitasking, 10) technology innovativeness, and 11)
enjoyment.

3.1 Pre-Market Knowledge

Existing knowledge about smart glasses refers to consumers’ knowledge of smart glasses. Recent studies by Rauschnabel and
Ro (2016) show that users’ pre-existent knowledge or experience influences their decision to adopt a certain technology. This
factor was added in this research as pre-market study, as the technology did not yet become available in the consumer market.
Therefore, existing knowledge about the ARSG was added as a replacement for the existing experience. In the context of this
study, it is believed pre-market knowledge about ARSG is more likely to have a critical role in predicting ARSG adoption.
Therefore, the following hypothesis was presented:

Hi: Knowledge about ARSG will have a significant impact on the perceived adoption of ARSG.

3.2 Social norms

Social norms can be defined as the degree to which users think that their important peers expect them to use a particular
technology (Rauschnabel & Ro 2016). When it comes to ARSG, it is believed that social norms may have a significant impact
on the user adoption of ARSG devices. Therefore, the following hypothesis was presented:

Hz: Social norms will have a significant impact on the perceived adoption of ARSG.

3.3 Ease of use

Ease of use describes the degree to which users believe the technology of ARSG is easy to use. It was already highlighted in
the proposed model by Davis (1989) as the perceived ease of use factor. The factor has been analyzed to determine how it
impacts user decisions in adopting ARSG devices. The following hypothesis was stated:

Hs: Perceived ease of use will have a significant impact on the perceived adoption of ARSG.
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3.4 Image

Image can be defined as the level to which a user perceives that the use of technology will enhance his or her status in society
(Venkatesh & Bala 2008). Since ARSG can be used as regular glasses and as a fashionable accessory, it is believed that ARSG
can also define a personal treat. The users may choose to adopt ARSG based on how strong ARSG will present their image.
Thus, the following hypotheses were proposed:

Ha: Image will have a significant impact on the perceived adoption of ARSG.

3.5 Perceived usefulness

Perceived usefulness refers to the level in which users think that using a certain technology would enhance their task perfor-
mance (Davis 1989). In the context of ARSG, when looking at a physical environment such as a famous building, it can
extract information about it and display it in the user’s view or translate a book that a user is looking at to a preferred language
(Rauschnabel, He & Ro 2018). Hence, the following hypothesis was suggested:

Hs: Perceived usefulness will have a significant impact on the perceived adoption of ARSG.

3.6 Brand attitude

Brand attitude refers to a buyer's overall assessment of a brand with regards to its perceived ability to satisfy a relevant motive
(Percy & Rossiter 1992). It is believed that the manufacturing brand of ARSG will also have some degree of influence on the
adoption of this wearable technology. For example, if Apple glasses were introduced and users happen to be loyal to the brand,
it might impact their decision to buy and use this technology. Therefore, the following hypothesis was presented:

He: Brand attitude will have a significant impact on the perceived adoption of ARSG.

3.7 Privacy risk to one’s own privacy

User privacy can be defined as a user’s right to determine when, how, and to what extent information about them is commu-
nicated to others (Kalloniatis, Kavakli & Gritzalis 2008). Wearable technologies such as ARSG can pose a higher privacy risk
for users because they are always on and online. Companies like Facebook and Google are often criticized for collecting too
much personal information. If the consumer does not trust the company’s brand, it might influence their decision to adopt this
technology (Rauschnabel & Ro 2016). Therefore, the following hypothesis was presented.

H7: Privacy will have a significant impact on the perceived adoption of ARSG.

3.8 Perceived risk to other people's privacy

In regions like the Middle East, social norms and other’s privacy are highly respected (Aburayya et al., 2020b). Since the
nature of ARSG devices constantly scan the user’s environment, people’s privacy around the ARSG user could be violated.
For example, there were cases when Google glass users were physically assaulted by non-users for violating their privacy
(Russell 2014). It is human nature to avoid conflict with others, and if adopting this technology will put them at risk, it will
undoubtedly influence their decision. Therefore, it is suggested to address this factor in the following hypothesis:

Hs: Perceived risk to other people's privacy will have a significant impact on the perceived adoption of ARSG.

3.9 Multitasking

Initially, voice was the main feature of mobile phones, until they become smart phones with multitasking features such as a
built-in camera, calendar, music player, etc. (Barkoczi & Lobontiu 2016; Alghizzawi et al., 2018). Similarly, new apps and
media features in ARSG might transform smart glasses to allow even more multitasking features that have not yet been used.
Media multitasking can be referred as the practice of engaging in two or more media contents simultaneously, which requires
significant cognitive effort and overlapping resources, compared to traditional media (Sun & Zhong 2020). Multitasking might
have a critical added value to adopt ARSG for those who require their hands to be free (drivers or carriers). Therefore, the
following hypothesis was presented:

Ho: Multitasking will have a significant impact on the perceived adoption of ARSG.

3.10 Technology innovativeness

Since not all consumers show the same tendency to adopt new technologies, some scholars suggest including innovations in
the consumer, especially in analyzing products voluntarily adopted by consumers (Leue, Tom-Dieck & Jung 2014; Capuyan
etal., 2021). It is believed that users’ willingness to be early adopters can influence embracing ARSG technologies. Thus, the
following hypothesis was presented.

Hio: Technology innovativeness in users will have a significant impact on the perceived adoption of ARSG.
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3.11 Enjoyment

Enjoyment refers to the degree to which using technology is perceived as fun in itself, regardless of any performance conse-
quences that might be expected (Davis, Bagozzi & Warshaw 1992). Previous studies indicated that perceived enjoyment
influenced users to improve their user intention (Al-Emran et al. 2020; Ahmad et al., 2021). It is anticipated that ARSG will
include elements of fun that will trigger users to adopt them. Therefore, the following hypothesis was suggested.

Hui: Perceived Enjoyment will have a significant impact on the perceived adoption of ARSG.

Based on the above eleven hypotheses, a research model of social and technological factors as independent variables predict-
ing the ARSG adoption as dependent variable was framed, which is presented in Fig. 7.

Pre-market knowledge

Social norm Gender Difference

Perceived ease of use

Image

:

Perceived usefulness

[/

Intention to adopt
Augmented Reality
Smart glasses

Brand Attitude

Other's privacy

Multitasking

e e — N
[ eemene ] ==
[oveoen 7

m—

Enjoyment

Fig. 7. Research Conceptual Framework
4. Research Methodology
4.1 Context and subject

The data was collected via an online survey using Google Forms. The target respondents were users living in the Middle East
region. The link was shared via social mobile groups. The link was also shared via Instagram to maximize the response rate.
Participation was voluntary. A total of 586 data points were collected. All results were mandatory. However, due to system
error, two entries were eliminated due to missing educational values. Therefore, 584 completed data points were accepted for
further analysis using SPSS. The collected sample size was sufficient and in line with the requirements stated by Krejcie and
Morgan (1970).

Table 1
Participant demographics

Measure Items Frequency Percentage

Gender Male 97 16.6
Female 485 83.3

Age 13-17 93 16.0
18-24 189 32.5
25-34 185 31.8
35-44 99 17.0
45-54 10 1.7
55-64 6 1.0

Education High school or less 157 27.0
Diploma 37 6.4
Bachelor 300 51.5
Master 78 13.4
Doctorate 10 1.7

Country KSA 212 36.4
UAE 206 35.4
Bahrain 48 8.2
Oman 35 6.0
Kuwait 22 3.8
Iraq 12 2.1
Qatar 11 1.9
Jordan 9 1.5
Egypt 9 1.5

Other 18 3.1
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4.2 Research instrument

An online questionnaire was used to understand user intention to adopt ARSG. The first section contains questions specified
to measure the construct in the research model using a seven-point Likert scale, with values ranging from “7 = strongly agree”
to “1 = strongly disagree”. The second section included questions about the personal information of users. Questions 1-6 were
adapted from Rauschnabel and Ro (2016), questions 7 and 8 from Rauschnabel, He and Ro (2018), question 9 from Sun and
Zhong (2020), question 10 from Leue, Tom-Dieck and Jung (2014) and question 11 from Al-Emran et al. (2020). The sample
description is provided in Table 1.

Table 2
Reliability Statistics
Cronbach's Alpha Cronbach's Alpha Based on Standardized Items Number of Items

825 792 14

4.3 Scale reliability and validity

Cronbach’s alpha was measured to validate the reliability of the data obtained. The results indicate a Cronbach’s alpha value
of 0.849%, which ensures the instrument’s stability. Table 2 indicates that most items correlate with each other, ranging from
r=—0.302 for image and perceived ease of use, to r=.640 for adoption and technology innovativeness. Since the correlation
values are relatively high among items, this would be a good candidate for factor analysis.

Table 3
Inter-Item Correlation
1 2 3 4 5 6 7 8 9 10 11 12 13 114
1 Pre-Market Knowledge N/A
2 Social Norm 223" N/A
3 Ease of use 244" 285" N/A
4 Image 310" 471 302" N/A
5 Usefulness 197 373" 480" 476" N/A
6  Brand attitude 161" 378 076" 357" .204™ N/A
7  Other's privacy 183" 157" 162 319" 258" 214" N/A
8  Multitasking 225" 256" 4177 386  .6177 186" 320" N/A
9  Own privacy 292 291" 345" 403" 349" 280" 269" 397" N/A
10 Enjoyment 236" 245" 428" 306" 476 105" 175" 476" 329" N/A
11 Tech. Innovativeness 350" 291" 350" 354 338" 245" 172" 357 345" 350" N/A
12 Adoption 394" 354" 406" 516" 450" 299" 305" 443 498" 331" .640" N/A
13 Gender -220"  -079° -007 -054 -011 -044 -.117" -074" -021 -070" -.173" -126" N/A
14 Age -.075" 026 -231" -002 -.112" 081" -061 -113" -148" -148" -038 -035 -.142" N/A

** Correlation is significant at the 0.01 level (1-tailed).
* Correlation is significant at the 0.05 level (1-tailed).

5. Results and discussion

Fig. 8 presents the summary of the results.

Adaptation

Tech. Innovativeness
Enjoyment

Own privacy
Multitasking

Other's privacy
Brand attitude
Usefulness

Image

Ease of use

Social Norm

Pre-Market Knowledge
0% 20% 40% 60% 80% 100% 120%

Strongly disagree ® Disagree M Somewhat disagree M Neutral M Somewhat agree B Agree M Strongly agree

Fig. 8. User's perspective on the major factors data result
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The initial Likert scale results show a general agreement on factors like perceived ease of use, enjoyment, usefulness, and
multitasking; and a general disagreement toward invading others’ privacy. Figure 8 shows that the early adoption rate is
notably low as one out of four are most likely to be among the early adopters of ARSG when they are released to the market.
Nevertheless, the following analysis explains how these factors are related to adoption. The full Likert scale can be examined
in the appendix in Table 7.

5.1 What are the major factors that impact a user’s decision to adopt ARSG?

Pearson correlation coefficient was used to analyze the correlation between the quantitative variables. By analyzing the results
in Table 4, it can be noticed that all factors had a positive relationship to the ARSG adoption factor with statistical significance.
However, most of them are considered weak (below .5), except for technology innovativeness (.64), followed by self-presen-
tation benefits image (.52). This shows that early adopters will be among the first to adopt ARSG. Moreover, the correlation
between other’s privacy and adoption intention is surprising, since users still show a positive correlation when asked if they
trust the company to preserve their privacy. Besides, user privacy seems to have a minor impact, as it did not correlate nega-
tively with user intention.

Table 4
Structural assessment results
Hypothesis Relationship Correlation P-value Decision

H1 Pre-market knowledge = Adoption 394 <.001 Supported
H2 Social norm = Adoption 354 <.001 Supported
H3 Ease of use > Adoption 406 <.001 Supported
H4 Image 2> Adoption 516 <.001 Supported
H5 Usefulness > Adoption 450 <.001 Supported
H6 Brand attitude - Adoption 299 <.001 Supported
H7 Other's privacy - Adoption 305 <.001 Supported
HS8 Own privacy = Adoption 498 <.001 Supported
H9 Multitasking > Adoption 443 <.001 Supported
H10 Tech. innovativeness > Adoption .640 <.001 Supported
H11 Enjoyment = Adoption 331 <.001 Supported

This indicates that worrying about the user’s or about others’ privacy does not have a significant impact on ARSG, even in
conservative regions such as the Middle East. These results are partially in line with the findings by Rauschnabel, He and
Ro (2018), who did not show any significant effects for the risk of threatening own privacy, and found a weak significant
negative effect for the risk of threatening other people's privacy (BH5=—0.169, p <.05).

5.2 Hypotheses testing

This section aims to test the hypothesized theoretical model which consists of eleven main hypotheses formulated by the
researchers in this study. These eleven main hypotheses are related to the individual effect of the eleven social and technolog-
ical factors which are independent variables on the ARSG adoption as dependent variable. In this study, the hypothesized
theoretical model consists of 11 social and technological factors and one ARSG adoption factor and has 11 hypotheses that
will be tested simultaneously by employing Multiple Regression Analysis (MRA) using SPSS. The 11 social and technological
factors are treated as directly observed variables, which are independent variables. The values of each factor can be calculated
by summing the scores of each item in that factor. X1, X2, X3, X4, X5, X6, X7, X8, X9, X10 and X11 are used to represent
the 11 independent variables. On the other hand, there is one dependent variable that is ARSG adoption. The results of the
MAR that 11 social and technological independent variables predicting the one ARSG adoption dependent variable are dis-
played in Table 5.

Table 5

Multiple Regression Analysis of Social & Technological Factors with ARSG adoption
Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson
1 .763a 582 574 1.24171 1.912

a. Predictors: (Constant), Technology innovativeness , Other's privacy, Brand attitude, Perceived Ease of use, Pre-Market Knowledge , Social Norm,
Enjoyment, Own privacy , Multitasking, Image, Perceived usefulness
b. Dependent Variable: Adoption

ANOVA®*
Model Sum of Squares df Mean Square F Sig.
1 Regression 1231.605 11 111.964 72.617 <.001°
Residual 885.017 574 1.542
Total 2116.621 585

a. Dependent Variable: Adoption
b. Predictors: (Constant), Technology innovativeness, Other's privacy, Brand attitude, Perceived Ease of use, Pre-Market Knowledge, Social Norm, En-
joyment, Own privacy, Multitasking, Image, Perceived usefulness



202

Coefficients”
Unstandardized Cocfficients Standar('iized ' Collinearity Statistics
Model B Std. Error Coefficients t Sig.
) Beta Tolerance VIF
1 (Constant) -1.241 231 -5.381  <.001
Pre-Market Knowledge .084 .027 .093 3.111 .002 .809 1.236
Social Norm .012 .033 011 351 125 .682 1.467
Perceived Ease of use .092 .041 .074 2.220 .027 .662 1.512
Image 167 .035 169 4.786 .002 .584 1.712
Perceived usefulness .095 .046 .080 2.064 .039 .484 2.064
Brand attitude .027 .029 .028 913 361 772 1.295
Other's privacy 072 .031 .068 2.301 .022 .830 1.205
Multitasking .069 .043 .060 1.598 .110 .524 1.909
Own privacy 177 .033 174 5.367 .001 .693 1.443
Technology innovativeness 406 .032 413 12.881 .000 .708 1.412
Enjoyment -.072 .040 -.060 -1.813 .070 .660 1.514

Dependent Variable: Adoption

Table 5 shows that the regression model demonstrates a robust fitness at R-value of 0.763 and R-squared of 0.582, which
indicates that 58.2% of the variation in ARSG adoption explained by the eleven social and technological factors. The ANOVA
table shows an F-statistic= 72.617 (p-value <.001) indicating that the multiple regression model with independent variables
of 11 social and technological factors is significant at 1% level in predicting the variability of ARSG adoption. Thus, the
regression model is a good fit of the data. Table 5 shows the Beta coefficient of each independent variable and its significant
level. The table above indicates that four of the independent variables including Pre-Market Knowledge, Image, Own privacy
and Technology innovativeness show the significant effect on ARSG adoption at the 1% significant level. In addition, Table
5 indicates that three of the social and technological factors include Perceived Ease of use, Perceived usefulness and Other's
privacy show the significant effect on ARSG adoption at the 5% significant level. Among the 7 social and technological
factors, technological innovativeness expresses the strongest effect on ARSG adoption with highest coefficient value of 0.413
(b=0.413,t=12.881, p <0.01). Own privacy, image, pre-market Knowledge, Perceived usefulness, perceived ease of use
and Other's privacy represent the relative smaller effects with coefficient values of (b =0.174,t=5.367, p < 0.01); (b =0.169,
t=4.786,p <0.01); (b=0.093,t=3.111, p<0.01); (b=0.080, t =2.064, p < 0.05); (b= 0.074, t =2.220, p < 0.05); (b= 0.068,
t =2.301, p < 0.05), respectively. Social norm, brand attitude, multitasking and enjoyment factors, however, are the only
independent variables which do not indicate the significant effect on ARSG adoption at the 5% level. Accordingly, the result
of model analysis concluded that H1, H3, H4, H5, H7, H9 and H10 are accepted. Thus, pre-market knowledge, image, own
privacy, technology innovativeness, perceived ease of use, perceived usefulness and Other's privacy have significant positive
effects on ARSG adoption Results of testing the developed theoretical model in this study can be seen in Fig. 9.
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Fig. 9. Results of Testing Study theoretical model
5.3 Is There a significant difference between male and female intention to adopt ARSG?

To identify if gender has a significant difference in adopting intention towards ARSG, we analyzed the median of each gender.
By observing the chart in Figure 10, we notice that there is a difference in the median between males (who expressed neutral
intention) (4) toward ARSG adoption than females (3). The significance level was tested using a two-sample t-test, assuming
equal variances were conducted, showing that we can notice that the P-value = 0.002, which is less than the value of o = 0.05,
indicating a significant difference.
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Adoption intention

Male Female

Gender

Fig. 10. Adoption intention by gender

Moreover, Table 5 also shows that males are more likely to be early adopters than females, as technology innovativeness for
males is significantly higher. Besides, there is also a significant difference in pre-market knowledge between males and fe-
males, suggesting that males are more familiar with ARSG technologies than females. In contrast, females do care more about
others’ privacy, as the analyzed data shows a significant difference between males and females, where females are less likely
to adopt ARSG if it violates others’ privacy.

Table 5
Factor analysis by gender
Overall sample Gender
Mean SD F M P
Pre-Market Knowledge 3.56 2.11 3.35 4.60 <.001
Social Norm 3.50 1.86 3.43 3.82 0.06
Ease of use 5.23 1.53 5.22 5.25 0.88
Image 3.07 1.93 3.03 3.31 0.19
Usefulness 4.84 1.60 4.83 4.88 0.79
Brand attitude 3.01 2.01 2.97 3.21 0.29
Other's privacy 2.36 1.81 2.27 2.84 0.01
Multitasking 4.58 1.64 4.53 4.86 0.07
Own privacy 3.54 1.87 3.53 3.63 0.62
Enjoyment 5.46 1.58 5.41 5.71 0.09
Tech. Innovativeness 4.67 1.94 4.52 5.42 <.001
Adoption 3.25 1.90 3.14 3.78 0.00

5.4 Is there a significant difference in education and age among the people who intend to use ARSG?

Education and age have little to no impact on ARSG Adoption. By observing Fig. 11, it can be noticed that the median = 3
(somewhat disagree) across all education levels. Although the figure shows that the doctorate level has slightly less intention
to adopt ARSG, this difference is insignificant, as P =.28 exceeds the value of & = 0.05. The same conclusion can be mentioned
about age, as P= .10, indicating that age has no significant impact on the user’s intention to adopt ARSG.
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Fig. 11. ARSG adoption by level of education

5.5 Is there a significant difference in country among the people who will most like intend to use ARSG?

ARSG adoption is significantly different by country. Fig. 12 shows how people from different countries intend to adopt
ARSG. The result indicates a significant difference, with a p = .002, being less than the value of a = 0.05. This shows that
some countries have a higher adoption rate of ARSG technologies compared to others such as the UAE (n=206) and Oman

(n=35).

UAE KSA Bahrain Oman Kuwait Qatar Iraq Jordan Egypt Other

Adoption intention

Country

Figure 12 ARSG Adoption intention by country

5.6 What are the possible numbers and characteristics of user clusters who will most likely adopt the ARSG?

There are several statistical methods used to identify the possible number and characteristics of user clusters. Exploratory
factor analysis (EFA) was conducted to determine the factors within these data that define certain personas. First, Bartlett’s
Sphericity and Kaiser-Meyer-Olkin (KMO) tests were conducted. The results show that KMO = .87 and Bartlett’s test of
Sphericity was statistically significant at the p < 0.001 level. EFA was performed using the Varimax rotation method using
loading factors greater than 0.4, combined with eigenvalues greater than 1.0. EFA generated two components with 74.14%
of the total variance. Table 5 shows the two components with the associated factors for each. Component 1 is associated with
enjoyment, multitasking, perceived ease of use, and usefulness. These factors can be clustered to build up a “Persona”. A
persona refers to a representation of the need and behavior of a hypothesized group of users (Humphrey 2017; Habes et al.,
2019). The first clusters of factors can be connected to build a persona of type A, where this specific side of ARSG might
appeal to them. On the other hand, the second component is associated with brand attitude, image, social norms, adoption
intention, own privacy, others’ privacy, and tech. The aspects of innovativeness, and pre-market knowledge, might appeal to
apersona of type B. For example, smart glasses from Google might appeal to the type A persona, who have different priorities
(usefulness, enjoyment and multitasking) than the Type B persona. In comparison, smart glasses from Apple might appeal
more to people with a type B persona, who prioritize other factors such as brand, attitude, image, and social norms. These
findings can significantly enhance the marketing positioning of the ARSG devices when they are ready to launch and market.

Table 6
Exploratory Factor Analysis Results
Persona A Persona B
Enjoyment 746

Multitasking 733
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Perceived Ease of use 730

Perceived usefulness 724

Brand attitude 762
Image .684
Social Norm .643
Adoption intention .627
Own privacy 512
Tech. innovativeness 491
Pre-Market Knowledge 452
Other's privacy 429

6. Conclusion

This study investigated user behavior and intention toward ARSG in the Middle East. The findings show a significant positive
link between all the tested variables and adoption intention. The findings suggest that early adopters and image as perceived
self-presentation to be among the most substantial leading factors toward adopting ARSG. The results also indicate that males
are more open to trying the ARSG first. Education and age showed no significant impact on users’ decisions. However, the
adoption intention varies significantly between countries, suggesting that countries like the UAE and Oman could potentially
be the first countries in the Middle East to adopt ARSG technologies once debuted.

6.1 Limitations

Due to time limitations, the survey was not sent to technology and market experts for evaluation. Experts will have a useful
role in evaluating the relevance of items under each factor, and make sure that the language is clear enough for the respondents.
Based on the suggestions of experts, it was possible to improve the quality of the questionnaire. Moreover, using online
surveys in social media might have younger adults, females or technology-oriented customers overrepresented. Future re-
search can use other forms and channels to reach a more diverse audience. Moreover, to keep the questionnaire shorter, each
factor was tested using one question only, as adding more questions might lead to less likely participation and less data
collected. Future work uses additional questions associated with each factor to further improve overall reliability.
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Appendix
Measurement scale
Statement Strongly Disagree Somewhat Neutral Somewhat Agree Strongly
disagree disagree agree agree

1 Pre-Market Knowledge 24.1 14.2 13.5 15.4 10.2 7.7 15
2 Social Norm 20 12.6 17.1 22.4 11.8 7.3 8.9
3 Ease of use 2.6 1.9 6.5 23.9 16.9 21.5 26.8
4 Image 30.5 14.3 16.7 16.6 7.8 5.1 8.9
5 Usefulness 4.1 4.4 8.2 25.8 20.6 17.9 18.9
6 Brand attitude 34.1 16.2 11.9 13.7 8.5 6.3 9.2
7 Other's privacy 514 14.7 8.5 10.8 5.6 43 4.8
8 Multitasking 5.3 5.3 11.6 27.6 19.5 14.8 15.9
9 Own privacy 18.1 16.4 14.8 20.1 14 72 9.4
10 Enjoyment 3.1 2.9 5.1 14 18.1 22 34.8
11 Tech. Innovativeness 8.2 9.7 8.2 17.9 17.7 12.8 25.4
12 Adoption 25.3 16 15.2 17.9 11.3 6 8.4

1. Knowledge about smart glasses
I have good knowledge about smart Augmented Reality glasses and know the difference between them and
Virtual Reality glasses - (o=l 8Y) a8l sl <l Ui (s Lt LAl ool 5 RSN 3 jaall o8 gl il Ui (e B A8 jae (g2l

2. Social norms
I'll wear smart glasses when my peers start wearing them - L3li ;b 38 fan Lexie 4831 el el gl

3. Expected ease of use
Smart glasses will be easy to use - alaaiuY! g 4,8 @l jUail) (S5

4. Self-presentation benefits
Wearing smart glasses expresses my personality - (siradd ge | sl ¢ sSae Glld (Y 481 Uil (gl

5. Usefulness ) )
Using smart glasses will make my daily tasks easier and faster - ¢ s Jensl daa sall alga Jrains 281 ) jUail)

6. Brand attitude ‘
I'd only wear smart glasses if they were made by my favorite company - (58 »& Caald Cil€ 13) Jadd 4,83 <l jUas o )l
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10.

11.

12.

Privacy brand image ‘
I trust the company that produces smart glasses to protect my data - SUbs les 3 4530 &l jUaill daisal) 48 510 (@i

Other privacy ‘
I will wear smart glasses even if they violate social norms and other people's privacy - (i L83 &l jUaill gl
CAY) Glia sead g Aelaia ¥l Cal e Y1 s )

Multitasking

Smart glasses will enable me to free up my hands to multitask - 33323 pleas oA (g0 o a3 (e it L8A) <l jUadll
Technology innovativeness

I love buying and trying new technology products - sxaal) dua s i€l Cilatiall & a5 oLl aial

Enjoyment
Smart glasses will enhance the learning experience and make it more fun - al=ill &3 a3 e ) jatie LS <) HUasll
Jaie ST alaad

Adoption intention ‘ ‘
I will be among the first to buy smart glasses - &S <l Uil w8y e Jil 51 (40 ¢ s5Sba
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