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ABSTRACT

This study examines how perceived usefulness, ease of use, trust, and usage attitude
influence the intention to maintain engagement in AR/VR sports. Virtual Reality (VR)
and Augmented Reality (AR) technologies have garnered significant attention in the
sports domain in recent years, holding promise for substantial economic and social
benefits in the future. However, factors influencing user acceptance and continued use
of AR/VR remain unclear. To foster sustained adoption of AR/VR sports technologies
and meet the growing demand for diverse forms of athletic activities, this study
investigates the factors influencing Chinese sports university students' willingness to
continue participating in VR/AR sports using the Technology Acceptance Model

(TAM). Data were collected through a questionnaire survey among 283 Chinese sports
major university students who had participated in VR/AR sports. Data processing and
hypothesis testing were conducted using SPSS 26.0 and AMOS 24.0. The main findings
of this study are as follows: First, perceived usefulness has a positive influence on usage
attitudes. Second, perceived ease of use positively influences user attitudes. Third, trust
positively influences usage attitudes. Fourth, usage attitudes have a positive influence
on behavioral intentions. These findings expand the application and explanatory power
of TAM in the field of AR/VR sports and offer practical implications for the industry.
They can serve as a reference for developing marketing strategies to encourage
continued consumer use of these services in the future.

Contribution/ Originality: This study introduces a new variable into the existing Technology Acceptance
Model (TAM) to establish the importance of trust within the model. This enhancement improves the model's
explanatory power in the field of AR/VR technology, providing a valuable contribution that may influence both

academic research and practical applications.

1. INTRODUCTION

VR/AR technology has been widely applied in education, entertainment, healthcare, sports, and daily life,
promising future economic and societal benefits. Its use in the sports is becoming increasingly diversified,
responding to the rising demand for various forms of physical activity. With the growing popularity of AR/VR for
sports, AR/VR technology has become a subject of widespread research in the sports field [17.

Currently, numerous studies are addressing the current status and issues of AR/VR technology [27]. These
studies focus on policy and institutional frameworks [37] enhancing athletic performance [4, 5] and managing

sports facilities within the sports environment [67]. Despite the growing body of research on AR/VR technology,
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there remains a significant gap in understanding the factors influencing user acceptance and usage from a user
perspective. The study’s significance lies in examining factors that influence user’s continued use of AR/VR
technology. This research can provide valuable insights into factors that promote long-term engagement, thereby
retaining existing users and attracting new ones.

To explore factors’ influencing users’ intention to use AR/ VR, this study is primarily based on the Technology
Acceptance Model (TAM), with perceived usefulness and ease of use as exogenous variables. However, some
scholars have pointed out limitations in using only perceived usefulness and perceived ease of use to explain
intentions to adopt new technologies, suggesting that intentions to use new technologies may also be influenced by
other external factors [7, 87]. Research indicates that trust is a predictive factor for user attitudes and usage
intentions [9, 107].

Therefore, the purpose of this study is to incorporate trust as an exogenous variable into the model, alongside
perceived usefulness and perceived ease of use, as predictive factors of user attitudes and behavioral intentions
towards usage. Using the TAM model as a base, providing that these three prior variables have an effect on the
intention to continue using has theoretical value. Moreover, from a user-centric perspective, this research also holds

practical implications by providing marketing strategies for the development and revitalization of AR/VR in sports.

2. LITERATURE REVIEW

The study of behavioral intention for the continued use of AR/VR technology is based on the Technology
Acceptance Model (TAM), which was first proposed by Davis [117] and which provides a new perspective for users
to experience the use and acceptance of new technologies, and based on this theory, researchers in various fields
have carried out a wide range of comprehensive studies [117]. The model integrates self-efficacy and expectation
theory models from the Theory of Reasoned Action (TRA), and ongoing research confirms the TAM model’s
ability to effectively explain the users adoption process of new technologies [127.

In the TAM model, perceived usefulness and perceived ease of use are the antecedent variables affecting users'
attitudes and behavioral intentions. Perceived usefulness refers to the extent to which users believe that a
technology can enhance their performance or productivity, which is key to the continued use of AR/VR
technologies [137]. Perceived ease of use reflects the ease of using the technology; higher perceived ease of use can
reduce cognitive effort and improve comfort. Research shows that users are more likely to engage in long-term use
of AR/ VR applications when they are more intuitive and user-friendly [147].

Numerous studies indicate that trust plays a crucial role in the adoption and continued use of AR/VR
technologies. Lack of trust can lead to consumer disengagement, and trust may be influenced by factors such as
transparency in data handling, the reputation of technology providers, and users' experiences with the technology
[15-177. A higher level of trust contributes to increased user satisfaction and sustained engagement with AR/VR
applications [187].

Usage attitude refers to individuals' attitudes toward using technological systems, which can either accept or
reject the use of technological systems to meet their work requirements [197. Users' usage attitudes determine the
level of acceptance of new information technologies; if individuals perceive high practical utility in the technology,
their intention to use the system or technology is also high.

In summary, based on the Technology Acceptance Model (TAM) and supported by existing relevant academic
literature, this paper outlines the key factors influencing users' sustained engagement in AR/VR activities. It
analyzes and summarizes the factors that influence the continued use of AR/VR activities. The argument posits
that despite the presence of TAM’s influencing factors, there remains a deficiency in evidence-based guidelines
identifying the factors that influence AR/VR usage intentions. Therefore, a TAM-based model of AR/VR usage

intention is proposed.
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3. THEORETICAL BACKGROUND AND HYPOTHESIS SETTING
3.1. Percerved Usefulness and use Attitude

Based on previous studies. Huang, et al. [207] found that perceived usefulness significantly influences students'
use attitudes when using internet technology. Di Stefano, et al. [217] pointed out that the optimal prerequisite for
attitude is perceived usefulness, a critical factor between users and non-users. When perceived usefulness is
perceived, the attitude will be more positive. Research by Khiong, et al. [227] demonstrated that perceived
usefulness positively influences the interest in using electronic currency, and there is a positive correlation between
perceived usefulness and use attitude. Therefore, this study drawing on previous research, proposes the following
hypothesis:

H.: Percetved usefulness will have a positive effect on user attitude.

3.2. Percetved Ease of use and Use Attitude

In previous studies, Susanto and Aljoza [237 found that perceived ease of use plays a crucial role in learning
the application of new technologies. Pitafi, et al. [247] demonstrated that when a new system or technology is easy
to use, users are more likely to adopt it. Chen and Aklikokou [257 revealed that in the context of using e-
government services, user-friendly systems promote positive usage attitudes. Huang, et al. [267] showed a positive
correlation between perceived ease of use and use attitude through a study on the convenience of Internet learning.
Based on previous research, this study proposes the following hypothesis:

H.: Perceived ease of use will have a positive effect on user attitude.

3.8. Trust and use Attitude

Ibrahim, et al. [27] demonstrated that users' trust in services may shape their attitudes towards the provided
services and become a core element affecting users' intentions and actual applications. Hooda, et al. [287] showed in
their study on users' intentions to use e-government systems that trust directly affects system usage and plays a
critical role in use attitude. Choung, et al. [297 and their research team's survey revealed that trust plays a positive
role in meeting users' needs when using artificial intelligence and positively influences user attitude [307.
demonstrated a positive correlation between trust and the intention to use Alipay. Based on previous research, this
study proposes the following hypothesis:

H.: Trust will have a positive effect on user attitude.

3.4. Use Attitude and Behavioral Intention

Users’ behavioral intention is critical for accepting new technologies and learning more about them. Behavioral
intention refers to an individual's willingness, desire, or interest to take specific actions or behaviors. When an
individual has the desire and interest to perform specific actions, he or she will take corresponding behaviors.
Moreover, interest can predict the occurrence or repetition of a specific behavior or action in the future [317.

Unal and Uzun [327 confirmed through a study on the use of the Edmodo educational social networking site
by college students that attitude is the most critical factor influencing behavioral intention. Yasa, et al. (387 found
in their study on the repeated use of COVID-19 websites that attitude significantly and importantly affects
intention to use. Shalender and Sharma [347] found a positive correlation between use attitude and consumers’
intentions to purchase electric vehicles. Therefore, based on previous research, this study proposes the following
hypothesis:

H.: User attitude will have a positive effect on behavioral intention.
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4. RESEARCH METHOD
4.1. Sample and Data Collection
This study primarily employed a questionnaire survey to collect data. The questionnaire design drew upon
scales from relevant foreign literature known for their high reliability and validity, which were adapted to suit the
specific characteristics of this study. The participants selected were Chinese university students who have
experienced AR/VR activities, primarily focusing on students from the Beijing Sport University in Beijing, China.
Data were obtained through convenience sampling, primarily using online surveys. Initially, survey
questionnaires were created using Questionnaire Star software and then distributed through platforms such as
WeChat, QQ, and email. Out of 300 distributed questionnaires, 283 were used for final statistical analysis, excluding
those that were insincere or incomplete in their responses. Table 1 details the demographic characteristics of the

respondents.

Table 1. Descriptive statistics of respondents' profiles.

Item Range of options Number of persons | Percentage (%)
Gender Male 173 61.1
Female 110 38.8
Less than 20 years old 28 9.9
21-30 years old 149 52.7
Age group 31-40 years old 72 25.4
41-50 years old 23 8.13
Over 51 years old 11 3.9
Less than high school graduation 9 3.2
Education level Spgcializ'ed 21 74
University 154 544
Graduate school or above 99 35
$8 36 12.7
$ 20 73 25.8
Cost per exercise $ 30 102 36
$ 30~$ 70 50 17.7
Over $ 70 22 7.8
Willing to continue to use AR/VR | Willing 259 91.5
for sports Not willing 24 8.5

4.2. Variable Measurement

All items except for the general characteristics of the respondents are measured using a 5-point Likert scale.

Perceived usefulness comprises four items that explore the benefits of AR/VR technology for sports
participants. Based on previous research, questions Islami, et al. [857] are used to measure perceived usefulness.

Perceived ease of use five items to understand participants' learning and use of AR/VR technology. Perceived
ease of use is measured using the questionnaire from questions Islami, et al. [357.

Trust includes four items to investigate participants' trust in AR/VR technology. Trust is measured using the
questionnaire from questions from Tian, et al. (367 in previous research.

Attitude towards use includes five items to explore participants' acceptance of AR/VR technology. Attitude
towards use is measured using a modified and adapted questionnaire from questions Hwang, et al. [37] and Cao, et
al. [887 in previous research. To examine participant’s expectations for future AR/VR technology, behavioral
intention includes five items. Behavioral intention is measured using the questionnaire from questions Mailizar, et

al. [897] and Yang, et al. [40].
4.3. Analysis Method

Data were analyzed using SPSS (Statistical Product and Service Solutions) 26.0 and AMOS (Analysis of

Moment Structures) 24.0. Confirmatory factor analysis was run to test the validity of the measurement instruments.
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Cronbach's alpha (Alpha) reliability coefficient method was used to test the reliability of the questionnaire.
Correlation analysis detects the correlation between variables, while structural equation modelling tests the

research hypotheses.

4.4. Validity and Reliability of the Variable Measurement

Table 2 shows the results of the confirmatory factor analysis. The chi-square value of x 2 = 820.083 (df = 220,
p < 0.001), x 2/df = 1.455, indicated that the model was more compact, the TLI = 0.982, CFI = 0.985, the two
relativistic indexes were higher than 0.9, and the RMSEA = 0.039, indicated that the model fit was high. The
minimum value of CR (Critical Ratio) is 0.926. The minimum value of AVE (Average Variance Extracted) is 0.715,
and the correlation value between the variables is less than the AVE value. Therefore, this study has sufficient

convergent validity and discriminant validity.

Table 2. Results of validation factor analysis and reliability analysis.

| Item Estimate | S.E. | CR. CR | AVE o

Perceived usefulness

The AR/VR sports technology can satisfy my curiosity 0.917

The AR/VR technology helps me learn new sports skills 0.876 0039 | 14.901

and sports knowledge

-

VR/AR technology can fulfill my needs for sports 0.898 0.038 | 14.281 096 1 0815 ) 0.946

If people are aware of the benefits of VR/AR technology, _

it will be embraced by the public 092 0.039 | 15.371
Perceived ease of use

Learning AR/VR technology to be quite easy 0.909

Using AR/VR technology to be very effortless 0.906 0.038 | 25.742

I perceive the operation of AR/VR technology to be quite 0.913 0039 | 26988

straightforward X X

n : 0.960 0.827 0.960

I feel that I don't need to learn many sports skills to use 0.908 0035 | 25.900

AR/VR technology ' ) B

I am confident in my ability to quickly learn and .

proficiently use AR/VR technology 0912 0039 ] 26.138
Trust

AR/VR sports technology to be reliable 0.86

AR/VR sports technology is trustworthy. 0.808 0.053 | 17.938

People will trust AR/VR technology 0.949 0.046 | 24.296 | 0.937 | 0.719 | 0.938

As AR/VR sports technology matures, people will 0.951 0045 | 23440

develop increased trust in it

Adoption attitude

I would enjoy using AR/VR sports technology 0.822

I am aware that AR/VR technology would be beneficial

for my learning of sports skills and knowledge 0-86% 0.05 18.572

After thorough study and understanding, I can use .
AR/VR sports technology proficiently 0878 0.056 | 18.843 0.937 | 0.749 | 0.937

I feel that AR/ VR technology provides me with more

. . 0.869 0.058 18.542
opportunities to engage 1n sports
I fee.l fchat using AR/VR tfechnology is superior to 0.892 0057 | 19.350
traditional forms of exercise

Behavioral intention

I am willing to use VR/AR technology for sports in the 0.844
future '
I am willing to learn and understand VR/AR technology 0.836 0.060 | 17.943
I am willing to use VR/AR technology regularly 0.86 0.053 | 18.766 | 0.926 | 0.715 | 0.926
I am willing to recommend others to try using VR/AR 0.833 0058 | 17807
technology
I believe that VR/AR technology is widely accepted 0.854 0.060 | 18.562

In addition, Cronbach's alpha coefficients ranged from 0.926 to 0.960, which were all over 0.85, proving that

the internal consistency between the items in this study showed reliable satisfaction.
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5. RESULTS
5.1. Correlation Analysis

Table 3 presents the correlations between variables in this study, revealing positive correlations with p< 0.01.
Moreover, the Average Variance Extracted (AVE) for each variable exceeds the square root of its correlation
coefficient, ensuring discriminant validity. The AVE ranges from 0.846 to 0.909, all surpassing the threshold of 0.5.
No multicollinearity issues were detected.

Some researchers suggest that the threshold for correlation coefficients between variables should not exceed
0.85 to avoid multicollinearity issues. Therefore, we analyzed the Variance Inflation Factor (VIF) to examine this
problem. The results indicate that all VIF values are below 0.5, demonstrating that the model does not suffer from

multicollinearity [417. Consequently, the model possesses discriminant validity.

Table 3. Correlation analysis between variables.

Variable 1 2 3 4 5
Perceived usefulness 1(0.903)

Perceived ease of use 0.12%%* 1(0.909)

Trust 0.181%** 0.267** 1(0.889)

Adoption attitude 0.398%** 0.241%* 0.265%* 1(0.865)

Behavioral intention 0.155%* 0.173%* 0.27%* 0.802%* 1(0.846)
Note: *##p<0.01. ()=AVE.

5.2. Hypothesis Testing
Table 4 shows the results of testing the research model using structural equation modeling. The model fit
indices are x"2 = 332.745 (df = 223, p < 0.001), x*2/df = 1.492, TLI =0.981, CFI =0.983, RMSEA =0.040, which

are relatively favorable, indicating no issues with the assumptions.

Table 4. Structural model analysis results.

Hypothesis testing Estimate S.E. C.R. P
UA <—PU 0.345 0.051 6.04:3 Hoxk
UA <—PE 0.158 0.052 2.784 0.005%%
UA <-——-TRUST 0.164 0.055 2.831 0.005%*
BI <-—- UA 0.307 0.057 5.078 ekl

Note:  x 2 = 332.745(df = 223, p < 0.001), x 2/df = 1.492, TLI=0.981, CFI=.983, RMSEA = 0.040.
¥ p <0.01. ¥*p < 001.

Because perceived usefulness significantly impacts usage attitude (8 = 0.345, p<0.001), Hypothesis 1 is
accepted. Additionally, since perceived ease of use significantly influences usage attitude (f=0.158, p< 0.01),
Hypothesis 2 is accepted. Furthermore, trust has a significant influence on usage attitude (B = 0.164, p < 0.01), so
Hypothesis 8 is accepted. Finally, since usage attitude has a significantly positive impact on behavioral intention (3

= 0.307, p < 0.001), Hypothesis 4 is accepted.

6. DISCUSSION

Based on the findings of this study and previous research, the following discussion will be conducted in this
paper.

First, there is a positive correlation between perceived usefulness and usage attitude, which is consistent with
previous research findings. Users' attitudes can moderate the impact of perceived usefulness on actual usage [35].
This suggests that when users perceive technology as useful or capable of meeting their current needs, their current
intention to continue using it increases. Therefore, to enhance user adoption rates, vendors or technologists should
strive to make users aware that using AR/VR sports is more beneficial and effective compared to traditional

methods, emphasizing the practicality of the product to enhance its usefulness. For instance, enhancing the sense of
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experience and improving performance outcomes can strengthen perceived usefulness. Overall, leveraging this
point can help sustain products or technologies in the market, expand market share, and increase user loyalty.

Second, there is a positive correlation between perceived ease of use and usage attitude, which aligns with
previous research findings indicating that higher perceived ease of use leads to a positive usage attitude and
increased intention to use [24, 257. This suggests that users do not encounter significant difficulties or obstacles
when using the technology, thus resulting in a positive user experience and higher satisfaction. With such positive
experiences, users are likely to recommend the technology to others. Therefore, manufacturers should recognize
this and produce multifunctional and user-friendly products. For instance, technologists can focus on creating
intuitive interfaces and providing comprehensive user support to lower the barriers to technology adoption. This
effort will help increase users' willingness to continue using AR/ VR sports.

Third, trust and usage attitude are positively correlated, consistent with previous research findings [327.
When users trust a technology, it enhances its adoption rate. Users who encounter satisfactorily resolved issues
with a product or technology are likely to continue using it positively or explore other products from the same
technology. Moreover, trust contributes to establishing a favorable reputation for the technology, thereby
attracting more users [427]. Therefore, vendors should enhance trust in AR/VR technologies to alleviate user
concerns about their security or reliability. Transparent privacy policies, consistent performance, and endorsements
from credible sources can all contribute to enhancing users’ willingness to sustain usage.

Fourth, there is a positive relationship between usage attitude and behavioral intention. This finding is
consistent with previous research, which reports that users' attitudes toward augmented reality significantly
positively influence their willingness to continue using the technology [437. When users have a favorable attitude
towards a product, their willingness to engage in the behavior increases. For example, showcasing success stories
and cases can promote positive user experiences and influence usage attitudes. Since AR/VR technologies offer
users diverse information perceptions, salespeople can leverage this feature by continuously innovating the
technology to help customers gain a positive experience. This information can also explain and predict consumer

behavior, increasing the likelihood of technology use, and making AR/VR sports a focus of future development.

7. CONCLUSION

This study is significant because it introduces new variables into the traditional TAM model, confirming the
previous variables of perceived usefulness and perceived ease of use. It also identifies trust as a determinant factor
influencing the intention to continue using AR/VR sports, which previous research has not confirmed. Importantly,
this research provides constructive insights for the development of AR/VR sports technology. It can serve as a
reference for devising marketing strategies and providing information for the development of user engagement
programs to encourage continued consumer usage of these services. However, despite its significance, the study has
certain limitations. Its participants were Chinese university students who had experienced AR/VR sports; thus,
they may not accurately represent the entire population. Future research could address this by studying other
demographic groups. Additionally, while this study introduced one antecedent variable into the TAM model, it
could also explore other variables that may affect the adoption and sustained use of AR/VR sports technology, such

as technological features, user satisfaction, and social influence.
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