The application of the Unified Theory of Acceptance and Use
of Technology on the acceptance of augmented Reality
technology in the development and promotion of sports, with
a focus on the moderating role of consumer inertia

ABSTRACT

Purpose: In this century, technological advances have been central to the development of
societies. Various countries have increasingly embraced technological innovations to enhance
life experiences in different dimensions. However, consumers' widespread adoption of these
technologies is crucial for their ongoing success and further expansion. This research explores
the Unified Theory of Acceptance and Use of Technology of augmented reality technology,
considering the moderating role of consumer inertia in the advancement and promotion of
sports.

Methodology: This research, designed in an applied-descriptive manner, utilized the non-
random sampling method, and the data collected through online questionnaires were analyzed
using the structural equation modeling method. Although the concept of consumer inertia is
not initially incorporated into the framework of the technology acceptance model, evidence
suggests that this factor plays a significant role as a key predictor of resistance to adopting new
products. This resistance can be more critical than other predictive factors, such as expected
performance, required effort, social influences, and facilitating conditions.

Findings: This research has revealed that by gaining a deeper understanding of these key
factors and establishing the necessary infrastructure to support them, the likelihood of success
and the potential benefits of augmented reality technology in sports will increase significantly.
Originality :This research innovatively incorporates consumer inertia into the Unified Theory
of Acceptance and Use of Technology framework for augmented reality technology in sports.
By highlighting the significance of consumer inertia as a key predictor of resistance to new
products, it addresses potential barriers to adoption. The findings provide valuable insights for
researchers and practitioners to enhance technology acceptance in the sports industry.
Keywords: Acceptance; Unified Theory of Acceptance and Use of Technology; Physical
Education; Technology.

Paper type: Original Article
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Introduction

Technological changes significantly impact the sports industry, evident in
improvements such as enhancing athletes' performance, enriching spectator
experiences, improving sports event management, and enhancing post-event reviews
(Aliakbar et al., 2016). One technology that researchers are interested in is Augmented
Reality technology. It involves integrating digital information with the user's
environment in real-time, resulting in an enhanced user experience (Rauschnabel et
al., 2022). Unlike virtual reality, which creates an entirely artificial environment,
augmented reality technology allows users to experience natural environments with
additional perceptual information overlaid onto them (Liao, 2015). Augmented reality
enhances the physical world by incorporating digital visual elements, sounds, and
other sensory stimuli into the user's environment (Dadwal & Hassan, 2016).
Augmented reality is an emerging technology widely utilized across various
industries, including sports and fitness. By leveraging this technology, it offers a new
and engaging way to perform exercises and sports activities (Arzani Birgani et al.,
2016). Among its main applications, we can highlight the use of virtual reality for
teaching and practicing physical activities, as well as fostering motivation to maintain
regular exercise routines (Doskarayev et al., 2023; Moghadam, 2018; Venkatesh et al.,
2003). By utilizing augmented reality, athletes can engage in specific exercises within
virtual environments to enhance their skills (Arzani Birgani et al., 2016; Doskarayev
et al., 2023; Venkatesh et al., 2003). Additionally, augmented reality technology can
be employed to analyze and enhance athletes' performance through artificial
intelligence systems. These systems can assist coaches in identifying athletes'
strengths and weaknesses, enabling them to create more tailored training programs
(Azami & Hasanpour, 2020; Frevel et al., 2022).

Indeed, using augmented reality technology is crucial for advancing and promoting
sports. It can substantially enhance athletes' performance and overall experience,
potentially fostering significant growth within the sports industry (Azami &
Hasanpour, 2020; Doskarayev et al., 2023; Frevel et al., 2022). This aspect should be
considered: While augmented reality has introduced new perspectives in sports and
enriching experiences for athletes and enthusiasts, the effective implementation and
increased public acceptance of this technology necessitate a clearer understanding of
the influencing factors. The acceptance of technology is crucial (Doskarayev et al.,
2023). One of the most prominent models regarding technology acceptance is the
Unified Theory of Acceptance and Use of Technology. He and his colleagues
developed a model called the Unified Theory of Technology Acceptance and Use,
based on eight models: Rational Action Theory, Technology Acceptance Model,
Motivation Model, Theory of Planned Behavior, combination of Technology
Acceptance Model and Theory of Planned Behavior, Personal Computer Use Model,
Theory of Diffusion of Innovation, and Theory of Social Cognition. These models, all
related to information and communication technology, collectively explained 70% of
the variance in the behavioral intention variable (Moghadam, 2018; Venkatesh et al.,
2003). This model inherently seeks to understand people's reasons and justifications
for rejecting or accepting technology and aims to predict people's behavior by



identifying their motivations for using technologies (Azami & Hasanpour, 2020). The
UTAUT model identifies four constructs: expected performance, expected effort,
social influence, and facilitating conditions, which influence technology acceptance
and willingness to adopt it. Performance expectancy relates to job performance
benefits, effort expectancy to ease of use, social influence to perceived importance,
and facilitating conditions to support (Venkatesh et al., 2003).

Many studies have investigated the effects of expected performance, expected effort,
social influence, and facilitating conditions on the attitude, acceptance, and use of
augmented reality technology, highlighting the importance of this technology
(Cossich et al., 2023; Frevel et al., 2022; Joshi, 2019; Pascoal & Guerreiro, 2017;
Sawan et al., 2020; Soltani & Morice, 2020; Zollmann et al., 2019). In her research
titled "Augmented Reality in Sports and Physical Education,” Zhang demonstrated
that educational materials based on augmented reality outperform video-based
materials, particularly in enhancing the learning outcomes of challenging motor skills
(Zhang & Huang, 2023). Bauyrzhan Doskarayev, in a research paper titled
"Development of Augmented Reality Games with Computer Vision to Increase
Motivation for Sports," asserts that Augmented Reality (AR) games that integrate
computer vision and artificial intelligence have emerged as a potential tool to boost
motivation for sports participation (Doskarayev et al., 2023). Nicolas Freve, in a
prospective study titled "The Impact of Technology on Sports - A Prospective Study,"
asserts that the rapid advancement of augmented reality technology and its integration
into the sports industry will enhance how athletes train and compete, along with other
similar advancements. Sports managers are expected to lead sports organizations and
guide sports consumers' engagement and involvement with sports (Frevel et al., 2022).
In another research titled "Acceptance of Virtual Reality Head-Mounted Displays by
Athletes to Enhance Sports Performance,” Nicholas Muskert asserts that athletes'
acceptance of augmented reality technology increases the likelihood of its utilization
across various sports and skill levels. This technology enables athletes to leverage its
full benefits to enhance their sports performance. Additionally, personalized
interventions tailored to athletes' specific needs can be implemented for those who
may prefer not to incorporate this technology into their training routine (Mascret et
al., 2022). Jaeho Yu demonstrated that engaging in physical exercises with augmented
reality (AR) can enhance physical performance in post-surgery patients. This
technology can offer crucial motivation to sustain the activity through real-time
feedback, fostering a conducive environment for creating sports (Yu et al., 2023). In
a 2019 research study titled "Using the Unified Theory of Acceptance and Use of
Technology (UTAUT) to Investigate the Intention to Use Physical Activity
Programs," Aulu's findings indicate a strong semantic relationship between the four
indicators of expected performance, expected effort, social influence, and conditions
facilitating attitude, behavioral intention, and the utilization of augmented reality
technology (Liu et al., 2019).In a study conducted by Pierre Thérouanne on women
post-bariatric surgery, the aim was to explore the acceptability of technology-based
physical activity interventions through qualitative analysis utilizing the Theory of
Acceptance and Use of Technology. He suggests that due to the strong semantic



relationship among the Unified Theory of Acceptance indicators, it can be argued that
this theory serves as a suitable theoretical framework for technology acceptance in
physical activity (Thérouanne et al., 2023).

Although augmented reality technology offers numerous opportunities to enhance
professional objectives and facilitate scientific studies, as indicated by researchers
(Goebert, 2020), many studies have demonstrated its impact on user satisfaction (Chiu
etal., 2021), acceptance (Rese et al., 2017), intention to use (Huang, 2021), perceived
usefulness (Alexandra et al., 2017), and purchase intention (Kang et al., 2020).
However, it is essential to note that some individuals resist change and are hesitant to
embrace new situations. Even when presented with potentially superior alternatives,
they may prefer to stick to their current products or services (Wang et al., 2021; Zhang
& Huang, 2023). This approach, incorporating cognitive and emotional aspects
(Barnes et al., 2004), serves as a stable and effective behavioral model, illustrating a
solid inclination to maintain the status quo and resist changes, known as consumer
inertia (Polites & Karahanna, 2012).

Despite significant progress in acquiring emerging technologies across different
facets of the sports field, consumer inertia acts as a moderator in current technology
adoption models. Understanding how inertia influences adoption trends can enhance
our analysis, as the inclination to maintain the status quo may evolve and drive
innovation in the adoption process. Resistance to change can cause disturbances and
slow down the adoption of innovations, thereby impeding the development and
broader promotion of sports. The current research explores the impact of consumer
inertia on sports development and promotion. It aims to mitigate financial risks,
facilitate optimal decision-making, and pave the way for more efficient adoption of
new technologies in sports. In this study, the researchers aim to investigate the impact
of variables within the integrated conceptual model of acceptance and technology on
the willingness to adopt augmented reality technology for sports development and
promotion. Additionally, they seek to understand the role of consumer inertia as a
moderator in this context. Figure 1 illustrates the research hypotheses and the
structural relationships among the variables in the research model.

Performance
Expectancv

Effort Expectancy Attitude Consumer inertia

Social Influence

Facilitating conditions > Acceptance

Figure 1: conceptual model of the research



Methodology

The current research aims to utilize augmented reality technology in sports
development and promotion, focusing on the moderating role of consumer inertia.
Consequently, itis classified as applied-descriptive research. The statistical population
of this research includes all athletes and coaches participating in provincial and
national sports competitions in 2023. Therefore, a non-permitted sampling method
was utilized, and according to the Krejcie-Morgan formula, a research sample of 384
individuals was deemed necessary. Subsequently, after distributing the online
guestionnaire, 388 questionnaires were completed. This research comprised a total of
30 questions. Among these, 4 questions about demographic information, while the
remaining 26 covered seven variables: expected performance (4 questions), expected
effort (4 questions), facilitating conditions (4 questions), social influence (3
guestions), attitude (4 questions), acceptance (3 questions), and consumer inertia (4
questions). The five-choice Likert questionnaire scale ranges from "completely
disagree" (1) to "completely agree" (5). The questionnaire's reliability was assessed
using Cronbach's alpha. The questionnaire was distributed to 10 sports management
professors to determine face validity. The data was analyzed, and research hypotheses
were tested using structural equation modeling (SEM) with SmartPLS version 3 and
SPSS version 22 software.

Results
In table number one, the demographic status of the research samples is reported.

Table 1. Describing the demographic characteristics of the research samples

Demographic variables of the research Frequency Percent
relative
frequency
Female 249 64.18
Gender Male 139 35.82
Below 20 years old 12 3.09
20-30 182 46.91
Age 31-41 121 31.19
41-50 64 16.49
Above 50 years old 10 2.58
Diploma 26 6.7
Education Bachelor 138 35.57
Master 197 50.77
Doctoral 26 6.7
Occupation Coach 201 51.8
Athlete 187 48.2

The results of the demographic analysis in this research revealed that among the 388
participants, the majority were women (249 individuals) aged between 20 and 30 years
(182 individuals) who were pursuing post-graduate studies (197 individuals), with 201
of them serving as mentors in science-related fields. Cronbach's alpha index and
composite reliability were utilized to assess the internal consistency of the



questionnaire constructs. The extracted average variance index was employed to
evaluate convergent validity. According to the researchers, the measurement model is
considered homogeneous if the absolute value of the factor loadings of the observable
variables is at least 0.7. However, some researchers have accepted a threshold of 0.4
and recommended eliminating variables with factor loadings below that. Based on the
results in Table 2, it is evident that the variables demonstrate adequate utility.

Table 2. Reliability and convergent validity coefficients and Cronbach's alpha and factor
loadings of research variables
Cronbach’s Composite Extracted
Variable Factor alpha relia[ljjilit average
loading Alpha > 0.7 CR>0 7y variance
= AVE > 0.5

Consumer inertia 0.926
0.912 0.908

0.827

0.804

Effort 0.784
Expectancy 0.869 0.820

0.788

0.764

Facilitating 0.798
conditions 0.761 0.784

0.780

0.766

Performance 0.779
Expectancy 0.848 0.874

0.891

0.889

Social influence 0.854
0.914 0.827 0.896 0.743

0.815

Attitude 0.778
0.758 0.818

0.843

0.831

Acceptance 0.864
0.845 0.823 0.895 0.739

0.870

0.925 0.755

0.878 0.644

0.858 0.603

0.914 0.726

0.879 0.645

The Fornell and Larcker indices have also been calculated to assess divergent validity.
Fornell and Larcker suggest that divergent validity is satisfactory when the average
variance extracted for each construct exceeds the shared variance between that
construct and others in the model. The results presented in Table 3 confirm that the
divergent validity of the research variables has been established.

Table 3. Divergent validity of research variables

Variable @ @ ®) @ ® ) G
Consumer inertia 0.869 - - - - - -
Effort Expectancy 0.136 0.802 - - - - -

Facilitating conditions 0.023 0.565 0.776 - - - -




Performance Expectancy 0.278 0.676 0471 0.852 -
Social influence 0.005 0.580 0.561 0.577 0.862 - -

Attitude 0.021 0.143 0.136 0.168 0.173 0.803 -
Acceptance 0.154 0.587 0.581 0.581 0.631 0.137 0.860

The primary measure for evaluating endogenous variables is the coefficient of
determination. Values of 0.25, 0.5, and 0.75 represent small, medium, and large
magnitudes of one structure compared to another. The coefficient of determination for
the variables of attitude toward use and willingness to use are 0.096 and 0.496,
respectively, indicating a good fit for the structural model. The quality index of the
structural model also assesses its predictive capability. Q2 values above zero indicate
the model's predictive strength. The Q2 values obtained for the variables of attitude
towards use are 0.194, and willingness to use is 0.338, demonstrating the structural
model's good predictive quality.

Table 4. Evaluation indices of the structural model

Variable R Square Q2
Attitude 0.037 0.017
Acceptance 0.369 0.254

Table 5 displays the results of the path coefficient analysis and the significance levels
of this research.
Table 4. Structural model evaluation indices

path standard significance Result
path coefficient deviation T level level

Attitude — Acceptance 0.155 0.041 3.329 0.029 Confirmed
Effort Expectancy —Attitude 0.115 0.073 2.211 0.033 Confirmed
Facilitating Conditions — Acceptance 0.578 0.029 19.664 0.000 Confirmed
Social influence —Attitude 0.207 0.053 3.049 0.041 Confirmed
Performance Expectancy —Attitude 0.497 0.078 7.234 0.001 Confirmed
Consumer inertia —Attitude -0.108 0.058 2.049 0.040 Confirmed
Consumer inertia —Acceptance -0.166 0.048 3.426 0.001 Confirmed

According to the results listed in Table 5, it can be stated that the variables of expected
performance, expected effort, and social influence on the attitude to use exhibit a
significant level of acceptability. Additionally, the direct effect of the consumer inertia
variable on attitude and acceptance also shows an acceptable level of significance. The
positive and direct impact of attitude and facilitating conditions on acceptance were
also confirmed.



Figure 2 illustrates the research hypotheses and the structural relationships among the
variables in the research model.
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Figure 2: Structural model of the research
In Figure 3, the significance levels of the research hypotheses are depicted, and all
relationships exhibit an appropriate level of significance.
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Discussion and Conclusion



We have witnessed the emergence and continuous development of various
technologies in the present era, one of the most prominent being added. This
technology has significantly impacted the performance and success of professional
athletes, making a substantial contribution to enhancing training quality and
improving sports techniques. At the same time, it has exerted further influence and
provided an impetus to develop and promote sports as an integral part of a healthy
lifestyle among the general public, aiming to foster a dynamic society. This technology
can blur the lines between competitive sports and everyday physical activities,
solidifying sports' crucial role as a significant and influential factor in enhancing the
quality of life across all social classes. In this research, we investigated the influential
factors affecting the adoption of augmented reality technology in sports development
and promotion, considering the moderating role of consumer inertia.

The research findings suggest that the expected performance variable has a significant
impact on attitudes towards using augmented reality technology, especially in sports
settings where participants anticipate enhanced productivity and improved specialized
training opportunities. This aligns with established findings from previous studies
(Bozyer, 2015; Doskarayev et al., 2023) that emphasize the positive reinforcement of
attitudes following initial experiences and tangible benefits observed by users
(farahani, 2002). These dimensions can be leveraged by organizations, coaches, and
athletes to enhance service delivery and training processes in sports. Additionally,
Shukri's (2016) research underscores the significance of societal culture, affordability
of technology, collaboration among educators, and suitable technological
infrastructure for successful technology adoption, which resonates with recent insights
on motivation and conducive conditions for technology integration (Nawi et al., 2016).
Discussing the research findings elucidates a clear correlation between expected
performance and positive attitudes towards augmented reality technology in sports
contexts. By leveraging these insights and emphasizing enhancement of user
experiences and concrete benefits, organizations, coaches, and athletes can foster the
adoption and effective use of this technology. Collaboration among stakeholders and
the provision of suitable training are crucial in ensuring the successful integration of
augmented reality solutions. Additionally, addressing cultural norms, affordability
issues, and establishing a supportive environment for technology adoption are
essential for enhancing overall acceptance and utilization of augmented reality in
sports. Integrating these implications based on the Unified Model will not only drive
technology adoption but also contribute to improved performance and training
outcomes in sports settings.

The study findings highlight the significance of the "expected effort" variable in
influencing attitudes towards adopting augmented reality technology in sports. This
variable, focusing on users' ease of technology use and understanding, aligns with
prior research emphasizing the impact of accessibility and user-friendliness of
augmented reality technology on cultivating a positive attitude (Hilken et al., 2017,
Mohammadi et al., 2013). The rapid advancements in technology and increased
accessibility of platforms have played a crucial role in shaping these conclusions. The
continuous evolution of technology, especially in mobile devices, has facilitated the



acquisition of skills and knowledge necessary for utilizing augmented reality tools.
This increased accessibility within the sports sector has streamlined processes and
encouraged the development of positive attitudes (Mohammadi et al., 2013). The rise
of smart devices has led to the development of mobile sports applications that use
augmented reality technology. These apps offer interactive workouts, guides, and
visual feedback, enhancing the exercise experience. These applications are expected
to gain popularity and foster positive attitudes towards augmented reality in sports.
Training courses and workshops can help users improve their proficiency in utilizing
augmented reality, overcoming barriers to adoption and facilitating a smoother
integration of augmented reality in sports practices.

The available findings emphasize the role of social influence in shaping attitudes
towards adopting augmented reality technology in sports. Past research indicates that
the popularity and dissemination of a new technology among individuals, as well as
the influence of social companionship, significantly impact its acceptance rate.
Influential figures in the sports industry, such as professional athletes, coaches, and
celebrities, play a crucial role in encouraging the adoption of new technologies
(Mohammadi et al., 2013). Convincing individuals, particularly professional athletes,
coaches, and celebrities, are often encouraged to adopt new technologies (Doskarayev
et al., 2023; Mohammadi et al., 2013; Venkatesh et al., 2012). The study findings
suggest that maintaining a positive attitude towards the use of augmented reality
technology in sports is a reliable predictor of its acceptance and actual adoption. This
aligns with previous research findings and highlights the importance of fostering
positive attitudes to increase the adoption and usage of new technology in sports
(salehamiri et al., 2022). Cultivating a positive attitude towards augmented reality
technology can result in heightened acceptance and usage. Hence, highlighting the
advantages and positive results of utilizing augmented reality in sports can influence
attitudes and foster adoption within the sports community.To advance and optimize
the use of augmented reality tools in sports training, it is advisable to employ strategies
that captivate and involve enthusiasts. Crafting focused and efficient advertising
campaigns can boost awareness and promote acceptance of augmented reality
technology. Leveraging the influence and endorsements of esteemed athletes who
share their favorable experiences with augmented reality technology can allure and
convince other users, propelling technological advancements in the realm of sports.
Facilitating conditions, such as technical knowledge and technology compatibility
with sports activities, play a significant role in boosting the adoption of augmented
reality technology. This case, which has been emphasized in previous research (Al-
Gahtani et al., 2007; Alalwan et al., 2015), refers to the fact that when users have the
necessary knowledge and skills to use a new technology and perceive that its use aligns
with their typical work routine. Users are generally more willing to adopt the
technology when not conflicted. Steps can be taken to promote augmented reality
technology in sports and ensure optimal utilization. These measures involve
identifying and reducing barriers such as usage costs, technological complexity in
deployment, and security concerns. Investing in relevant training and providing
necessary instruction to users to ensure they acquire the knowledge and skills essential



for using augmented reality are crucial aspects of this process. Furthermore, the
adaptability of augmented reality technology to current practices and the promotion of
techniques that integrate technology into everyday sports activities can significantly
encourage and facilitate adoption. By implementing these strategies, augmented
reality technology will serve as an emerging tool and a valuable and complementary
component in the advancement and evolution of sports.

The findings of this study also indicate that attitude exerts a positive and notable
influence on the acceptance of this technology, a notion supported by previous
research (Dwivedi et al., 2022; Venkatesh et al., 2003; Venkatesh et al., 2012). This
underscores the pivotal role of users' attitudes in molding the acceptance and
utilization of groundbreaking technological solutions. By comprehending the
influence of attitudes on technology adoption, organizations and stakeholders in the
sports industry can adapt their approaches to introducing and endorsing AR
applications while taking into account the preferences and perceptions of potential
users. This highlights the necessity of considering users' attitudes and perceptions in
the design and implementation of augmented reality technologies to enhance their
adoption and efficacy in the sports domain.

The evaluation findings show that resistance to change, often referred to as consumer
inertia, has a significant impact on attitude formation and the acceptance of emerging
technologies such as augmented reality. This concept relates to a constant and inherent
element in consumer behavior that not only reduces the desire and interest in using
new technologies but can also lead to a decreased willingness to adopt these
technologies. This issue is in line with the findings of a previous study(Arani et al.,
2023). To overcome consumer inertia and enhance acceptance of augmented reality,
it is crucial to inform and raise awareness about the benefits of this technology.
Creating educational and communication programs that showcase compelling
scientific evidence and positive user experiences can generate interest and enthusiasm
for augmented reality. This strategic approach has the potential to shift current
attitudes and promote broader acceptance of the technology, especially in various
societies and industries like sports.

The research findings demonstrate the potential of augmented reality technology to
revolutionize the sports industry by enhancing training quality and promoting healthy
lifestyles. However, challenges related to consumer inertia and resistance to new
technologies may impede its full adoption. By analyzing the impact of consumer
inertia on accepting augmented reality in sports, valuable insights have been gained.
These insights can inform intervention tactics aimed at raising awareness, addressing
consumer decision-making factors, and boosting technology acceptance. Stakeholders
in the sports sector can leverage this information to tailor strategies that facilitate the
seamless integration of augmented reality, driving efficiency and prosperity in sports
through optimized utilization of this innovative technology.
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