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Abstract

This study investigated the behavioral intention of 
table tennis players to use smart bats with the Unified 
Theory of Acceptance and Use of Technology, and 
examined the theoretical model fit of this study with the 
AMOS statistical software. In this study, the questionnaire 
survey method was adopted, and the table tennis players 
using smart bats were taken as the research subjects. The 
findings of this study are as follows. (1) The performance 
expectancy, social influence, advantageous conditions, and 
involvement level of players using smart table tennis bats 
has a significant effect on behavioral intention. (2) The 
effort expectancy of players using smart table tennis bats 
has no significant effect on behavioral intention. (3) The 
level of involvement of players using smart table tennis 
bats has a moderating effect on the relationship between 
social influence and behavioral intention. (4) The gender 
of players using smart table tennis bats has a moderating 
effect on the relationship between performance expectancy 
and behavioral intention. (5) The gender of players using 
smart table tennis bats has a moderating effect on the 
relationship between effort expectancy and behavioral 
intention. (6) The experience of players using smart table 
tennis bats has a moderating effect on the relationship 
between effort expectancy and behavioral intention. (7) 
The experience of players using smart table tennis bats has 
no moderating effect on the relationship between on social 
influence and behavioral intention. (8) The experience 
of players using smart table tennis bats has a moderating 
effect on the relationship between facilitating condition 
and behavioral intention. (9) The voluntariness of use 
of smart table tennis bats has no moderating effect on 
the relationship between social influence and behavioral 
intention.

Keywords: Unified Theory of Acceptance and Use of 
Technology (UTAUT), Table tennis player, Smart table 
tennis bat, Behavioral intention

1  Introduction

With the rapid development of the Internet and the 
application of innovative technologies, sports technology 
has gradually enabled the sports industry to have 
diversified features with a variety of value-added services, 
and sports participants also get a various experience 
through sports technology. [1] pointed out, in the sports 
industry, data analysis, sports performance monitoring, 
virtual reality applications and sports wearable devices 
are all the fields in which global enterprises have invested 
one after another. In addition, Google Health, Amazon 
and other technology companies have also begun to target 
wearable devices and investment in the sports industry. 
This trend is also in line with market statistics. For 
example, the report [2] indicated that the global sports 
technology market reached USD 11.7 billion in 2020, and 
was expected to grow at a compound annual growth rate 
of 16.8% through 2028, with a chance to reach USD 45.8 
billion. There are four areas of significant growth: Smart 
Stadium, Device, Esports, Analytics & Statistics.

Table tennis has always been one of the key sports 
development programs in Taiwan. However, the cultivation 
of good table tennis players cannot be achieved overnight. 
Meanwhile, table tennis, which is an individual sport, 
has the characteristics of being fast-paced, physically 
demanding, and psychologically and emotionally intense. 
[3] argued that the content and quality of training needs to 
be arranged in a very strict manner to achieve the victory 
in the field of table tennis. However, with the evolution of 
time, sports are moving towards specialized training, and 
the evolution of training aids and equipment has greatly 
improved players’ performance thanks to the advancement 
of technology. For example, wearable sports devices are 
moving away from measurement and monitoring functions 
and gradually moving towards the direction of using the 
collected data for more accurate analysis, and related 
research is also contributing to this direction [4]. For 
instance, [5] pointed out that the pressure-sensitive board of 
a smart table tennis bat allows good players to experience 
important data of each hit, and obtains the parameters 
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of the strength, speed, acceleration and trajectory of the 
swing as well as the hitting point of the player in real time. 
At the same time, through the calculation and analysis, 
it can also determine the player’s swing efficiency and 
fatigue decline, to interpret the player’s continuous hitting 
ability in a scientific and objective way. It is learned from 
the above introduction that the smart table tennis bat 
can help the players in training and enable the coaches 
to make technical adjustments for the players via data 
analysis. Although the smart table tennis bat has been 
gradually known by table tennis players and coaches, it is 
worthwhile to further investigate the degree of acceptance 
of the smart table tennis bat by table tennis players and 
their willingness to use the smart table tennis bat during 
actual training. This is one of the motivations of this study. 

In general, whether a new technology introduced by 
the sports industry is widely accepted by sports users is 
often the focus of concern during the development of 
the industry. When we discuss the degree of acceptance 
of a new technology, the Unified Theory of Acceptance 
and Use of Technology (UTAUT) can be used as a basis 
for argumentation. As pointed out in the study by [6], 
the UTAUT can be used for the acceptance of a new 
technology, and the exploration of the behavioral intentions 
and subsequent use behaviors. The Unified Theory of 
Acceptance and Use of Technology (UTAUT) developed 
by [7] integrates eight theories including the theory of 
reasoned action, the technology acceptance model, the 
motivational model, the theory of planned behavior, a 
model combining the technology acceptance model and the 
theory of planned behavior, the model of PC utilization, the 
innovation diffusion theory and the social cognitive theory. 
In this paper, the UTAUT can help to explore the degree of 
players’ performance improvement after their using smart 
table tennis bats, to further understand the players’ ease 
of use of smart table tennis bats. Moreover, it can help 
to understand the perceptions of coaches and significant 
others on the use of smart table tennis bats by players. In 
other words, through the study of applying the UTAUT to 
investigate the use of smart table tennis bats, the results 
are expected to provide important information to players, 
coaches, and even smart table tennis bat developers for 
subsequent training as well as research and development. 
This is the second motivation of this study.  

Since the development of the UTAUT, many empirical 
research results have been produced, contributing to 
the development of related industries. As seen from the 
literature, there is a diversity of literature on the use of 
the UTAUT in sports-related fields ([8-11]). From the 
above studies, it has been found that there are relatively 
few studies on the application of the UTAUT to smart 
table tennis bats. However, as sports technology gradually 
analyzes the scientific data obtained from smart table 
tennis bats to systematically improve the technical aspects 
of players, it is worthwhile to investigate smart table tennis 
bats. This is the third motivation for this study. On the other 
hand, most research on UTAUT in the past focused on 
network technology, mobile communications or electronic 
products, with less attention on sports technology products 
or equipment. However, currently there are many supply 

chains for sports equipment and sports goods in Taiwan, 
coupled with the accumulated profound foundation for the 
development of information, communications and digital 
content, which are all conducive to the development of 
products and applications sports combining technology. 
Therefore, it is innovative to use UTAUT to explore smart 
table tennis bats. Furthermore, this paper attempted to 
apply UTAUT to the field of table tennis, which not only 
enabled the communication with users of table tennis 
technology, but also provided relevant information needed 
for the development of table tennis technology, thereby 
improving the acceptance of the system, cultivating a 
population who continues to participate in table tennis, 
and then driving the output value of the overall sports 
technology industry. Therefore, this paper took table tennis 
players as the research subjects, and utilized the UTAUT 
to explore the players’ behavioral intention towards the 
use of smart table tennis bats, and put forward relevant 
recommendations based on the research conclusions.

2  Literature Review

2.1 Smart Table Tennis Bat
As electronic technology matures, sports technology 

is gradually being applied to the development of sports 
equipment with the popularization of smart phones and 
the development of cloud technology. Wearable sports 
devices are moving towards smaller size and larger data 
storage capacity, using gyroscopes, magnetometers, 
accelerometers, pedometers and other technologies to 
obtain user-related data, while players can use the objective 
and quantitative data collected by the wearable devices to 
identify training needs and deficiencies, thereby improving 
training results. In addition to wearable sports devices, 
the integration of smart concepts into bats is also one of 
the directions for the development of sports technology. 
According to [5], after analyzing the algorithms, smart 
table tennis bats can also understand the swing efficiency 
and fatigue decline of players, so that the players’ ability to 
hit the ball continuously can be interpreted in a scientific 
and objective way. All sensory signals are captured 
simultaneously during the batting process, and the data are 
analyzed on the computer for the in-depth understanding 
by the players and coaches using process movies, so that a 
long-term database of individual players and many players 
is established. And the system suggests ways for players 
and coaches to improve and enhance their abilities. Most 
importantly, standardized test results can be provided for 
players over a certain training time, informing them of the 
effects of their improvements and the changes they have 
made, so that the players are no longer relying on their 
feelings and subjectivity alone to train and compete. 

As a matter of fact, technologies related to smart 
table tennis bats have already produced research and 
development results one after another ([12-13]), on the 
other hand, constructed an overall technology architecture 
diagram for table tennis sports technology (as shown 
in Figure 1). From the above-mentioned studies related 
to smart table tennis bats, through the measurement of 
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smart table tennis bats and the development of the overall 
technological architecture, there is a chance to not only 
accelerate the development and design of table tennis 
related smart devices, but also to establish the optimal 
movement patterns so that coaches and players can obtain 
scientific and quantitative data. This will make training 
more efficient, and show the results with the assistance of 
sports technology as well.

 

Figure 1. Overall technical architecture of table tennis 
sports technology (Source: [13])

2.2 Unified Theory of Acceptance and Use of 
Technology (UTAUT)
With the advancement of information technology, 

the idea of understanding people’s adoption of a new 
technology has been gradually attracting attention, and 
related research has also developed theoretical models to 
explain behavioral intention. In other words, whether the 
new technology can be accepted by the public and whether 
it meets their needs and utility is worth further exploration. 
Among the relevant theories, the Unified Theory of 
Acceptance and Use of Technology (UTAUT) analyzes the 
influencing factors on a person’s behavior. The UTAUT 
was developed by [7] by integrating eight theoretic 
models from the past, including the Theory of Reasoned 
Action (TRA), the Theory of Planned Behavior (TPB), 
the Technology Acceptance Model (TAM), the Social 
Cognitive Theory (SCT), the Model of PC Utilization 
(MPCU), the Innovation Diffusion Theory (IDT), the 
Motivational Model (MM), and A Model Combining the 
Technology Acceptance Model and the Theory of Planned 
Behavior (C-TAM-TPB). The UTAUT is summarized 
into four main determinants: Performance Expectancy 
(PE), Effort Expectancy (EE), Social Influence (ST), 
and Facilitating Condition (FC), plus four other control 
variables: Gender, Age, Experience, and Voluntariness of 
Use. Performance Expectancy is defined as “the degree to 
which users perceive that the use of a technology system 
can contribute to the improvement of work performance”. 
In the case of this study, it can refer to the impact of 
table tennis players’ use of smart table tennis bats on the 
enhancement of their training results. 

It can be seen from the definitions of the above 
dimensions that the integration of the eight theories 
by the UTAUT makes the model more applicable. As 
emphasized by [14], the effect of the UTAUT in explaining 
the variance in the intention to use various types of 
technology is more than 70%, which proves that the 

UTAUT is a comprehensive and wide-ranging model.  
It provides management with an assessment tool for 
determining whether users will accept the promotion of 
new technologies. Moreover, the model can also predict 
and explain users’ behavioral intentions regarding new 
technologies and their actual use behaviors.

2.3 Meaning of Involvement
Since [15] introduced the concept of “involvement” 

into the field of consumer behavior research, the concept 
has gradually gained attention and has been applied in 
various fields. The Consumer Involvement Profile (CIP) 
proposed by [16] has been used in many studies, and is 
composed of the following dimensions. 

(1) Importance: the value and importance of a product 
to an individual. 

(2) Product Pleasure: the attractiveness of a product 
and its ability to bring pleasure and favorable feelings. 

(3) Product Sign: the product’s reflection of personal 
traits or social status. 

(4) Risk Importance: the financial and functional risk 
of purchasing a product. 

(5) Risk Probability: the chance of making a wrong 
purchase as perceived by the consumer.

Related studies have also used different dimensions 
to measure involvement ([17-18]), which suggests that 
it is more difficult to present the complex process of 
consumers’ purchasing a product or service with a single 
dimension. This is a view echoed by [19], who argued that 
there is no single indicator that can describe, explain or 
predict the level of involvement, and multiple dimensions 
are needed for measurement.

3  Research Method

3.1 Research Structure
According to the purpose of this study and related 

literature, the causal model of table tennis players’ 
behavioral intention to use smart table tennis bats was 
investigated, and the causal relationship between the 
variables was presented by Structural Equation Modeling 
(SEM). The research structure of this study is shown in 
Figure 2.

 

Figure 2. Research structure

3.2 Research Hypotheses
The research hypotheses of this study were proposed 

as follows according to the research objectives, research 
questions and research structure. 
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H1: The performance expectancy of using smart 
table tennis bats has a positive and significant effect on 
behavioral intention.

H2: The effort expectancy of using smart table tennis 
bats has a positive and significant effect on behavioral 
intention.

H3: The social influence of using smart table tennis 
bats has a positive and significant effect on behavioral 
intention. 

H4: The facilitating condition of using smart table 
tennis bats has a positive and significant effect on 
behavioral intention

H5: The level of involvement of using smart table 
tennis bats has a positive and significant effect on 
behavioral intention.

H6: The level of involvement of using smart table 
tennis bats has a moderating effect on the relationship 
between social influence and behavioral intention.

H7: The gender of using smart table tennis bats has a 
moderating effect on the relationship between performance 
expectancy and behavioral intention.  

H7-1: The gender of using smart table tennis bats has 
a moderating effect on the relationship between effort 
expectancy and behavioral intention.

H8: The experience of using smart table tennis bats 
has a moderating effect on the relationship between effort 
expectancy and behavioral intention.

H8-1: The experience of using smart table tennis bats 
has a moderating effect on the relationship between on 
social influence and behavioral intention.

H8-2: The experience of using smart table tennis 
bats has a moderating effect on the relationship between 
Schakowsky facilitating condition and behavioral 
intention.

H9: The voluntariness of use of smart table tennis bats 
has a moderating effect on the relationship between social 
influence and behavioral intention.

3.3 Research Subjects
This study was conducted with the research subjects 

of table tennis players from September 1 to 30, 2023 for 
a total of one month, in the northern, central, southern 
and eastern parts as well as the outlying island regions. 
The convenience sampling was adopted with table tennis 
players using smart table tennis bats as the target. A total of 
350 questionnaires were distributed and 311 valid samples 
were collected.

3.4 Research Tools
The questionnaire of this study was mainly based on 

the questionnaire of the research findings of [7] and [20], 
and was revised and reconstructed with reference to the 
relevant literature in Taiwan and the previous literature. 
The Likert 5-point scale was used in this study. There were 
a total of 36 questions divided into seven dimensions: 
performance expectancy, effort expectancy, social 
influence, facilitating condition, level of involvement, 
voluntariness of use, and behavioral intention.

3.5 Data Analysis Method

The questionnaire data of this study were processed 
by the statistical software SPSS and AMOS for relevant 
data processing. Multivariate normality test, reliability 
and validity analysis, confirmatory factor analysis and fit 
analysis were performed. Furthermore, a path model within 
the structural equation modeling framework was employed 
to analyze the causal relationships among the variables.

4  Research Results

4.1 Sample Characteristics
The majority of the sample in this study were male, 

unmarried and aged 15-18 years old, with the education 
level of high/vocational high school. Most of them were 
students, had an average monthly income of NTD 20,000 
or less, were living in the northern part of Taiwan, and 
had the experience of more than 4 years of bat use. Most 
of them had more than 15 hours of weekly training, and 
most of them had ranked 1st or 2nd in the table tennis 
tournaments.

4.2 Measurement Model Analysis
In this study, the convergent validity and construct 

va l id i ty  of  the  ques t ionnai re  were  assessed  by 
Confirmatory Factor Analysis (CFA), which is a part of 
Structural Equation Modeling (SEM) analysis. If the chi-
square value of the CFA was too high, the pointer was 
corrected by using AMOS statistical software [21]. When 
the value of the modification index (MI) exceeds 3.84, it 
indicates that there is a measurement correlation problem 
between the questions, so the questions with too high a 
value of MI should be deleted [22]. In this study, question 
E3 was deleted because it had too high a value of MI, and 
the rest of the questions were retained.

(1) Validation of Convergent Validity
Convergent validity refers to the average variance 

extracted (AVE) from the measurement questions 
corresponding to the latent variables, which reflects their 
average explanatory power. In this study, all the AVE 
values were higher than 0.5 [23], as shown in Table 1. 

In this study, the higher the internal consistency of 
the measurement indicators, the stronger the composite 
reliability in measuring the latent variables, indicating 
that higher values were more effective in reflecting the 
construct validity of the latent variables. According to 
the results of the analysis in this study, the values of the 
composite reliability of all the dimensions were more than 
0.6, which indicated that the model of the study had a good 
performance in terms of internal quality [23], as shown in 
Table 1.

(2) Discriminant Validity
In this study, the 95% confidence interval of Bootstrap 

correlation coefficient was used to detect the correlation 
coefficient between different dimensions. If the value of 
confidence interval does not include 1, it indicates that 
there is discriminant validity between the dimensions 
[24]. As shown by Table 2, the 95% confidence interval of 
Bootstrap correlation coefficient was less than 1, so there 
was discriminant validity between the dimensions of this 
study.



Table Tennis Players’ Behavioral Intention of Using Smart Bat from Perspective of UTAUT   657

Table 1. Consolidation of convergent validity and dimension reliability-performance expectancy, effort expectancy, social 
influence, facilitating condition, level of involvement, and behavioral intention

Question Standardized 
loading

Non-
dtandardized 

loading
S.E. C.R.

(t-value) p SMC C.R. AVE

A1<---
performance 
expectancy

0.82 1.00 0.68 0.91 0.67

A2<---
performance 
expectancy

0.80 0.95 0.06 16.48 *** 0.63

A3<---
performance 
expectancy

0.79 0.95 0.06 15.87 *** 0.63

A4<---
performance 
expectancy

0.85 1.06 0.06 17.91 *** 0.73

A5<---
performance 
expectancy

0.84 0.95 0.05 17.64 *** 0.71

B1<---effort 
expectancy 0.81 1.00 0.66 0.90 0.65

B2<---effort 
expectancy 0.84 1.06 0.06 17.56 *** 0.71

B3<---effort 
expectancy 0.82 1.03 0.06 16.69 *** 0.67

B4<---effort 
expectancy 0.71 1.00 0.07 13.54 *** 0.50

B5<---effort 
expectancy 0.86 1.04 0.06 17.38 *** 0.73

C1<---social 
influence 0.70 1.00 0.49 0.91 0.67

C2<---social 
influence 0.92 1.38 0.09 14.56 *** 0.84

C3<---social 
influence 0.85 1.27 0.09 13.60 *** 0.72

C4<---social 
influence 0.86 1.32 0.10 13.82 *** 0.74

C5<---social 
influence 0.77 1.17 0.09 13.02 *** 0.59

D1<---
facilitating 
condition

0.77 1.00 0.60 0.91 0.67

D2<---
facilitating 
condition

0.84 1.16 0.07 15.93 *** 0.70
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D3<---
facilitating 
condition

0.86 1.17 0.07 16.24 *** 0.74

D4<---
facilitating 
condition

0.88 1.09 0.07 16.78 *** 0.77

D5<---
facilitating 
condition

0.74 0.92 0.07 13.78 *** 0.55

E1<---level of 
involvement 0.78 1.00 0.61 0.87 0.64

E2<---level of 
involvement 0.82 1.12 0.07 15.01 *** 0.67

E4<---level of 
involvement 0.79 1.06 0.08 14.16 *** 0.62

E5<---level of 
involvement 0.81 1.07 0.08 14.20 *** 0.65

G1<---
behavioral 
intention

0.87 1.00 0.76 0.95 0.80

G2<---
behavioral 
intention

0.91 1.04 0.04 23.57 *** 0.83

G3<---
behavioral 
intention

0.92 1.06 0.04 23.92 *** 0.84

G4<---
behavioral 
intention

0.92 1.01 0.04 23.86 *** 0.84

G5<---
behavioral 
intention

0.87 0.98 0.05 21.59 *** 0.76

Source: Compiled by this study

Table 2. 95% Confidence interval of bootstrap correlation coefficient -UTAUT

Parameter Estimated 
value

Bias-corrected Percentile 
method

Lower limit Upper limit Lower limit Upper limit

Performance expectancy Effort expectancy 0.75 0.61 0.85 0.61 0.85
Performance expectancy Social influence 0.59 0.43 0.71 0.45 0.72
Performance expectancy Facilitating condition 0.66 0.52 0.77 0.53 0.78
Performance expectancy Behavioral intention 0.70 0.54 0.81 0.56 0.82

Effort expectancy Social influence 0.50 0.32 0.64 0.33 0.64
Effort expectancy Facilitating condition 0.73 0.57 0.84 0.58 0.84
Effort expectancy Behavioral intention 0.64 0.48 0.76 0.49 0.77
Social influence Facilitating condition 0.68 0.55 0.77 0.56 0.77
Social influence Behavioral intention 0.76 0.66 0.83 0.67 0.84

Facilitating condition Behavioral intention 0.86 0.80 0.91 0.80 0.91
Source: Compiled by this study
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(3) Structural Model Analysis
In this study, the overall model fit was assessed with  

seven indexes: χ2 test, ratio of χ2 to degrees of freedom, 
GFI, AGFI, RMSEA, CFI, and PCFI. From the table, it can 
be seen that the corrected ratio of χ2 to degrees of freedom 
was 2.88 (<3), the value of GFI was 0.81 (>0.80), the value 
of AGFI was 0.80 (>0.80), the value of RMSEA was 0.07 
(<0.08), the value of CFI was 0.91 (>0.90), and the value 
of PCFI was 0.82 (>0.50). Based on the above results, the 
model of the study was within the acceptable range ([25-
26]), as shown in Table 3.

Table 3. Overall fit analysis of research model

Fit index Allowable 
criteria

After model 
correction

Determination 
of model fit

χ2 (Chi-square) The smaller 
the better 1054.53 Fit

Ratio of χ2 
to degrees of 

freedom
<3 2.88 Fit

GFI >0.80 0.81 Fit
AGFI >0.80 0.80 Fit

RMSEA <0.08 0.07 Fit
CFI >0.80 0.91 Fit

PCFI >0.50 0.82 Fit
Source: Compiled by this study

4.3 Moderating Effect
To analyze the moderating effect of male and female 

table tennis players in this research model, we set the 
participant gender as male (n=188) and female (n=123). 
The results of the moderation analysis (Table 4) showed 
that there was a significant moderating effect by male and 
female participants in the causal relationship between 
social influence and behavioral intention (z-score=-2.12**; 
p<0.01). To analyze the moderating effect of less 
experienced and more experienced table tennis players in 
the research model, we set the participant’s experience as 
less experienced (n=263) and more experienced (n=48). 
The results of moderation analysis showed that there was 
a significant moderating effect of less experience and 
more experience in the causal relationship between effort 
expectancy and behavioral intention (z-score=1.77*; 
p<0.05) and facilitating condition and behavioral 
intention (z-score=-2.06**; p<0.01). In order to analyze 
the moderating effect of low voluntariness of use and 
high voluntariness of use of table tennis players in the 
research model, firstly, we set voluntariness of use as 
low voluntariness of use (n=125) and high voluntariness 
of use (n=186). The results of the moderation analyses 
showed that there was no significant moderating effect 
in both cases. In order to analyze the moderating effect 
of low-involvement and high-involvement table tennis 
players in this model, we set the level of involvement as 
low-involvement (n=87) and high-involvement (n=224). 
The results of the moderation analyses showed that there 
was a significant moderating effect of low involvement 
and high involvement on the causal relationship between 

social influence and behavioral intention (z-score=-2.03**; 
p<0.01).

Table 4. Moderating effect analysis

Moderating 
variable

Causal 
relationship

Male 
(βvalue)

Female 
(βvalue) z-score

Male and 
female

behavioral 
intention<-

-effort 
expectancy

-0.16 -0.11 0.34

behavioral 
intention<--

social influence
0.49 0.22 -2.12**

behavioral 
intention<--
performance 
expectancy

0.32 0.28 -0.30

Less 
experienced 

and more 
experienced

behavioral 
intention<-

-effort 
expectancy

-0.23 0.04 1.77*

behavioral 
intention<--

social influence
0.33 0.54 0.98

behavioral 
intention<-
-facilitating 
condition

0.59 0.10 -2.06**

Low 
voluntariness 

of use 
and high 

voluntariness 
of use

behavioral 
intention<-

-effort 
expectancy

-0.25 -0.05 1.19

behavioral 
intention<--

social influence
0.29 0.45 1.13

behavioral 
intention<-

-level of 
involvement

0.13 0.18 0.38

Low-
involvement 

and high-
involvement

behavioral 
intention<-

-effort 
expectancy

-0.07 -0.18 -0.71

behavioral 
intention<--

social influence
0.73 0.33 -2.03**

behavioral 
intention<--
performance 
expectancy

0.41 0.25 -1.02

***p<0.001; **p<0.01; *p<0.05

4.4 Test of Research Hypotheses
As shown in Figure 3, H1 was established, that is, 

the performance expectancy of using smart table tennis 
bats had a positive and significant effect on behavioral 
intention. This finding was the same as that of the study 
conducted by [27]. Table tennis players were more likely to 
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improve their training outcomes and complete the training 
sessions after using smart table tennis bats compared to 
the traditional bats and the traditional training methods. 
Therefore, the behavioral intention of using smart table 
tennis bats of table tennis players was also higher. 

 

Figure 3. Behavioral patterns of table tennis players

H2 was not established, that is, the effort expectancy 
of using smart bats failed to have a positive and significant 
effect on behavioral intention, which is the same as the 
result of [28]. The possible reason is that the smart bats 
were gradually being used in the training of table tennis 
players, and the players and coaches had not yet fully 
grasped the difficulty in using the bats. The lack of high 
ease of use resulted in the fact that the behavioral intention 
of table tennis players to adopt the smart bats was not high.

H3 was established, that is, the social influence of 
using smart table tennis bats had a positive and significant 
effect on the behavioral intention, which was the same as 
the research findings of [29]. It was probably because that 
the coaches or team members of table tennis player had 
positive views on the impact of adopting smart table tennis 
bats on the training. Therefore, the behavioral intention 
of table tennis players to adopt smart bats was relatively 
higher. 

H4 was established, that is, the facilitating condition of 
using smart table tennis bats had a positive and significant 
effect on behavioral intention, and this finding is the same 
as that of [30]. The possible reason was that table tennis 
players and team members had a sense of trust in their 
training and performance after using smart table tennis 
bats, which in turn improved their behavioral intention.

H5 was established, that is, the level of involvement in 
using smart table tennis bats had a positive and significant 

effect on behavioral intention. This finding is the same 
as that of [31], and the probable reason for this may be 
that table tennis players had a deeper perception of the 
importance that the smart table tennis bats played in sports 
technology and therefore showed concern for smart table 
tennis bats, which increased the table tennis players’ use of 
smart table tennis bats. 

H6 was established, that is, the level of involvement 
in using smart table tennis bats had a moderating effect on 
the relationship between social influence and behavioral 
intention. This finding is the same as [20]. This may be 
because table tennis players’ significant others had already 
been involved in the use of the smart bat for training and 
were therefore able to give advice to table tennis players 
on its use, allowing the level of involvement to have 
a moderating effect on the relationship between social 
influence and behavioral intention of using the smart bat.

H7 was not established, that is, the gender of using 
smart table tennis bats had no moderating effect on 
the relationship between performance expectancy and 
behavioral intention. This finding is the same as that of 
[32]. The possible reason was that smart table tennis bats 
were often introduced into a table tennis team or a training 
institution in Taiwan, and male and female table tennis 
players were exposed to the same sports technology. 
Therefore, it is possible that gender had no moderating 
effect between performance expectancy and behavioral 
intention. 

H7-1 was not established, that is, gender of using 
smart table tennis bats had no moderating effect on the 
relationship between effort expectancy and behavioral 
intention, which is different from [33] findings. The 
possible reason is that different genders had different 
levels of acceptance of smart table tennis bats, which led 
to no moderating effect between effort expectancy and 
behavioral intention.

H8 was established, that is, the experience of using 
smart table tennis bats had a moderating effect between 
effort expectancy and behavioral intention. This finding is 
the same as that of [33]. It was estimated that the possible 
reason was that table tennis players had been using smart 
table tennis bats more and more frequently, and they were 
more able to make use of the big data for the training 
adjustments, which could lead to a moderating effect 
between effort expectancy and behavioral intention. 

H8-1 was not established, that is, the experience of 
using smart table tennis bats did not have a moderating 
effect between social influence and behavioral intention. 
This finding is the same as [33]. It is possible that this may 
be due to the fact that table tennis players’ experiences of 
using smart bats may vary across teams or training centers, 
and significant others in different table tennis teams may 
have different perceptions of smart table tennis bats. Thus, 
there was no moderating effect between social influence 
and behavioral intention. 

H8-2 was established, that is, the experience of using 
smart table tennis bats had a moderating effect on the 
relationship between facilitating condition and behavioral 
intention, which is the same as the findings of [33]. The 
possible reason for this is that as table tennis players 
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gained more experience in using smart table tennis bats, 
they had more data to adjust their training. So, experience 
had a moderating effect on the relationship between 
facilitating condition and behavioral intention. 

H9 was not established, that is, voluntariness of use of 
smart table tennis bats had no moderating effect between 
social influence and behavioral intention, which is different 
from the research finding of [34]. The possible reason 
is that the adoption of smart table tennis bats by table 
tennis players was a mandatory requirement, which led 
to no moderating effect between the social influence and 
behavioral intention by voluntariness of use of smart table 
tennis bats.

5  Conclusions

From the results of this study, Except for H2, H7, 
H7-1, H8-1 and H9, which were not established, the 
rest of the research hypotheses were all established. The 
conclusions of this study are similar to the results of most 
related studies, indicating that the UTAUT is suitable for 
observing the adoption of today’s consumer technology. 
At the same time, there are more specific research results 
on the acceptance of table tennis players using smart table 
tennis bats.

6  Suggestions

(1) For Table Tennis Players
The results of this study showed that the performance 

expectancy of smart table tennis bats had a positive and 
significant effect on the behavioral intention, which is 
identical to the research results of [27]. Therefore, it is 
suggested that table tennis players need to have a certain 
degree of understanding of the operation, principle and 
application of smart table tennis bats. As people said, if 
you want to do good work, you must sharpen your tools 
first. Table tennis players should have a basic ability 
to interpret the physiological values provided by smart 
table tennis bats as well as the technical information 
such as the stance, ball speed or landing point. Then, 
it will increase the likelihood of their understanding of 
the degree of integration of the smart bats with training, 
which in turn will enhance their extrinsic motivation and 
perceived usefulness of using the smart bats to improve 
the performance of the game and training. This will thus 
increase their behavioral intention to use the smart bats. 
In addition, the results of this study indicated that the 
facilitating condition for using smart table tennis bats 
had a positive and significant effect on the behavioral 
intention, and [30] also proposed a similar argument. In 
other words, to improve the behavioral intention of table 
tennis players, it is recommended that table tennis players 
study whether the smart table tennis bats are in line with 
their own habits of using them. For example, apart from 
the relevant circuits of the smart table tennis bats, the most 
important part of the smart table tennis bats is the lithium 
battery that provides the electricity. However, the lithium 
battery not only increases the overall weight of the bat, but 

also affects the feel of the bat. So, it is very important to 
adapt or adjust. Moreover, it is suggested that table tennis 
players should judge their compatibility with the smart 
bat in terms of their training needs and past experiences 
in competitions and training, as they will be more willing 
to adopt the smart bat only after the compatibility is 
improved. On the other hand, the results of this paper 
showed that the level of involvement in using smart table 
tennis bats had a positive and significant effect on the 
behavioral intention, and a similar argument was raised 
by the study of [31]. Therefore, it is recommended that 
table tennis players not only have a deep understanding 
of smart table tennis bats, but also grasp the chance of the 
development of sports science and technology in Taiwan. 
For example, after the launch of the “Precision Sports 
Science Research Project Program” in Taiwan, how to 
connect the energy of industry, government and academia 
to explore the development of new technologies and assist 
the top athletes in training with sports technology is of 
great importance to table tennis players’ competition and 
training. Therefore, increasing the involvement of smart 
table tennis bats will help table tennis players grasp the 
pulse of sports technology information, and enhance the 
behavioral intention of using the smart table tennis bat 
while recognizing the importance of the product. 

(2) For Organizations Related to Research and 
Development of Smart Table Tennis Bats

The results of this study showed that the social 
influence of using smart table tennis bats had a positive 
and significant effect on behavioral intention, while [29] 
once had the same argument. Therefore, it is suggested that 
the organizations related to the research and development 
of smart table tennis bats should provide educational 
training programs on smart table tennis bat products 
to the significant others of table tennis players, such as 
coaches and the people of training centers. For example, 
in a precision sports science research project hosted by 
the National Taiwan University of Sport, a 9-axis sensor 
was embedded in the wooden grip of the bat, and a thin 
FSR (Force Sensitive Resistor) pressure sensor board 
was glued in the middle layer of the wooden board and 
rubber. This enabled excellent players to experience the 
recording of important data for each shot when hitting 
the ball, and obtain the player’s parameters of swing 
force, speed, acceleration and trajectory, and hitting point. 
However, for coaches who have been using traditional 
training methods for a long time, it seems that sports 
technology is not something they can familiarize with in 
a short time. Therefore, it is suggested that the research 
and development organizations of smart table tennis 
bats should provide relevant seminars or workshops to 
pass the product information or the latest application of 
smart table tennis bats to the coaching staff of the table 
tennis teams. Since the coach is one of the most important 
people having influences on the table tennis player, if 
the significant others of the table tennis player can be 
informed of how the smart table tennis rat captures the 
player’s information and analyzes the data to show the 
effectiveness of the training, it will help the table tennis 
player to improve the behavioral intention of using the 
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smart bat. On the other hand, with the advancement of 
internet technology, social media is becoming an important 
aspect of social influence. Therefore, it is suggested that 
the research and development organizations of smart 
table tennis bats should move towards the socialization of 
sports. Especially, different ecosystems have been formed 
by social biographies. If the research and development 
organizations of smart table tennis bats can  invite table 
tennis star players to link up with the vast urban table 
tennis community network, it will help to influence to 
a certain extent the behavioral intention of table tennis 
players’ using smart table tennis bats. Besides, the results 
of this study indicated that the facilitating condition of 
using smart table tennis bats had a positive and significant 
effect on the behavioral intention, which was like the 
viewpoint of [33]. Therefore, it is suggested that research 
and development organizations of smart table tennis bats 
should reduce the limitations and discomforts of using 
the smart table tennis bats by table tennis players in the 
development of smart table tennis bats in the future.  For 
example, the difference in bat weight caused by the lithium 
battery embedded in the bats mentioned above may affect 
swing speed, which may reduce players’ behavioral 
intention if they perceive this slight weight difference 
as a disadvantage. Therefore, details such as the design 
of smart bats should be addressed first by the research 
and development organizations of smart table tennis 
bats. Finally, ease of use is a key factor in the acceptance 
of a new technology. As mentioned above, with the 
popularization of sports technology, it is suggested that 
the development of information systems should provide 
humanized solutions, and the development of smart bats 
that are easy to operate and learn will help to increase the 
motivation of table tennis players or enthusiasts to learn 
about smart bats, which will demonstrate their usefulness 
and promote positive attitudes towards their use.

(3) Suggestions for Future Research
The questionnaire method adopted by this study may 

not be able to present a complete picture of the actual 
experience of table tennis players in using smart table 
tennis bats. Therefore, it is suggested that future research 
may conduct more in-depth interviews with table tennis 
players using smart table tennis bats and be supplemented 
with more in-depth field observation to understand the 
insight of table tennis players using smart table tennis bats 
on the topic of the study. This will help to construct the 
researcher’s perception of table tennis players’ use of smart 
bats, and help to broaden the researcher’s perspective 
of study. In other words, the use of both quantitative 
statistical analysis and qualitative research methods to 
further explore table tennis players’ behavioral intention of 
using smart table tennis bats will help to enhance the value 
of the study. 

In terms of the research area, this paper only explored 
the factors affecting table tennis players’ use of smart table 
tennis bats, i.e., the effects of performance expectancy, 
effort expectancy, social influence, facilitating condition, 
and level of involvement on the behavioral intention. But 
this study failed to examine the factors that really affected 
the real behavior. Therefore, it is recommended that future 

research should track the use of smart table tennis bats by 
table tennis players in the long term, so that more detailed 
results can be provided on the factors affecting the use of 
smart table tennis bats by table tennis players. In addition, 
this study found that the experience of using smart table 
tennis bats had a moderating effect on the relationship 
between facilitating condition and behavioral intention, 
which was investigated by using table tennis players as 
the research subjects. However, with the popularization of 
sports technology, it is expected that relevant technology 
will be widely used by the public in the future. It is 
worthwhile to further analyze whether the difference in 
the experience of using smart table tennis bats will have 
the same moderating effect on the public pursuing casual 
leisure. 

(4) Research Limitations
As to the limitation of this paper, as the development 

of smart table tennis bats is becoming more and more 
diversified, different brands have different systems and 
operating interfaces with their own advantages and 
disadvantages. The individual’s habit of using smart table 
tennis bats may be affected using different brands of smart 
table tennis bats, which makes table tennis players fill out 
the questionnaire in a different context from the smart table 
tennis bats they are using, and this will cause the results 
of the study to be affected. It is suggested that the future 
researchers should choose the smart table tennis bats with 
representative influence for study.

References

[1]	 Y. Y. Lin, A Preliminary Exploration of the Use of Sports 
Technology in Racing, Taiwan Sport Management Review, 
No. 1, pp. 18-23, March, 2022. 
https://tassm.org.tw/#/journal/792?type=2&p=2&ps=10

[2]	 Grand View Research, Sports Technology Market Size, 
Share & Trends Analysis Report By Technology (Device 
(Wearables & Digital Signage), Smart Stadium, Analytics 
& Statistics, Esports), By Sports, By Region, And Segment 
Forecasts, 2022-2030. https://www.grandviewresearch.
com/industry-analysis/sports-technology-market, 2021.

[3]	 R. H. Chou, An Analysis of Three-Parts Techniques and 
Performance of Junior Table Tennis Players-Players from 
Lishan Junior High School as Example, Master’s thesis, 
University of Taipei, Taipei City, Taiwan, 2014. 
https://hdl.handle.net/11296/28z4s6

[4]	 K. H. Huang, Y. Y. Lin, E. C. Chang, T. Y. Shiang, 
Monitoring Physical Activity of University-Level 
Volleyball Players in Matches and Training using Wearable 
Technology, Chinese Journal of Sports Biomechanics, Vol. 
15, No. 1, pp. 30-36, June, 2018.

[5]	 S. K. Wu, MIT Smart Table Tennis Bat Records Swing Data 
in Real Time! “International” Training at Home. Retrieved 
from: https://scitechvista.nat.gov.tw/Article/c000003/
detail?ID=74a03636-bc83-4090-a563-00a8c74f5265, 
September, 2022.

[6]	 S. K. Abbas, H. A. Hassan, J. Asif, B. Ahmed, F. Hassan, S. 
S. Haider, Integration of TTF, UTAUT, and ITM for mobile 
banking adoption, International Journal of Advanced 
Engineering, Management and Science (IJAEMS), Vol. 4, 
No. 5, pp. 375-379, May, 2018. 
https://dx.doi.org/10.22161/ijaems.4.5.6

https://www.grandviewresearch.com/industry-analysis/sports-technology-market
https://www.grandviewresearch.com/industry-analysis/sports-technology-market
https://scitechvista.nat.gov.tw/Article/c000003/detail?ID=74a03636-bc83-4090-a563-00a8c74f5265
https://scitechvista.nat.gov.tw/Article/c000003/detail?ID=74a03636-bc83-4090-a563-00a8c74f5265


Table Tennis Players’ Behavioral Intention of Using Smart Bat from Perspective of UTAUT   663

[7]	 V. Venkatesh, M. G. Morris, G. B. Davis, F. D. Davis, 
User Acceptance of Information Technology: Toward A 
Unified View, MIS Quarterly, Vol. 27, No. 3, pp. 425- 478, 
September, 2003. 
https://doi.org/10.2307/30036540

[8]	 M. C. Wu, A Study on the Intention to Use Treadmill 
Control System: Based on the UTAUT Model, Chinese 
Journal  of  Sports ,  Leisure and Innovation R&D 
Management, Vol. 3, No. 1, pp. 32-44, October, 2013. 
https://doi.org/10.6261/JERD.201310_3(1).0004

[9]	 Y. H. Jiang, The Behavioral Intention of Recreational 
Golfers Towards Using Indoor Virtual Golf Facilities: An 
Application of the UTAUT Model, Master’s thesis, National 
Taiwan University, Taipei, Taiwan, 2022. 
https://doi.org/10.6342/NTU202200315

[10]	 N. C. Aksoy, A. K. Alan, E. T. Kabadayi, A. Aksoy, 
Individuals’ intention to use sports wearables: the 
moderating role of technophobia, International Journal of 
Sports Marketing and Sponsorship, Vol. 21, No. 2, pp. 225-
245, April, 2020. 
https://doi.org/10.1108/IJSMS-08-2019-0083

[11]	 M. Huettermann, F. Haefliger, V. Stallone, Video Production 
and Distribution Platform in Swiss Sports Teams: An 
Analysis of Acceptance and Willingness to Pay, Frontiers 
in Sports and Active Living, Vol. 3, Article No. 722043, 
September, 2021. 
https://doi.org/10.3389/fspor.2021.722043

[12]	 S. Guo, H. Zhao, Y. Fan, J. Wang, Smart Table Tennis 
Racket Circuit System and Smart Table Tennis Racket, 
North China University of Technology, Patent number: 
CN207137281U, March, 2018. 
https://patents.google.com/patent/CN207137281U/zh

[13]	 Y. H. Hsu, K. R. Chu, C. Y. Chung, Y. C. Liao, Y. C. Yang, 
Y. F. Chen, S. K. Wu, Smart Table Tennis Bat Measurement 
and Analysis System, NCS 2019 National Computer 
Symposium, Kinmen County, Taiwan, 2019, pp. 636-640. 
https://doi.org/10.6927/NCS.201911.0124

[14]	 V. Venkatesh, F. D. Davis, A theoretical extension of the 
technology acceptance model: Four longitudinal field 
studies, Management science, Vol. 46, No. 2, pp. 186-204. 
February, 2000. 
https://doi.org/10.1287/mnsc.46.2.186.11926

[15]	 H. E. Krugman, The measurement of advertising 
involvement, Public Opinion Quarterly, Vol. 30, No. 4, pp. 
583-596, Winter, 1966-1967. 
https://www.jstor.org/stable/2746964

[16]	 G. Laurent,  J .  N. Kapferer,  Measuring consumer 
involvement profiles, Journal of marketing research, Vol. 
22, No. 1, pp. 41-53, February, 1985. 
https://doi.org/10.2307/3151549

[17]	 M. J. Houston, M. L. Rothschild, Conceptual and 
Methodological Perspectives on Involvement, in: S. C. Jain 
Ed., Educators’ Proceedings, Chicago: American Marketing 
Association, 1978, pp. 184-187. 
https://www.researchgate.net/profile/Michael-Houston-6/
publication/258846996_Conceptual_and_methodological_
perspectives_on_involvement_Educators_Proceedings/
links/57a8ba9108aed1b2262441da/Conceptual-and-
methodological-perspectives-on-involvement-Educators-
Proceedings.pdf

[18]	 J. L. Zaichkowsky, The emotional aspect of product 
involvement, Advances in consumer research, Vol. 14, No. 
1, pp. 32-35, 1987.

[19]	 M. L. Richins, P. H. Bloch, Post-purchase product 
satisfaction: Incorporating the effects of involvement and 

time, Journal of Business Research, Vol. 23, No. 2, pp. 145-
158, September, 1991. 
https://doi.org/10.1016/0148-2963(91)90025-S

[20]	 Y. J. Chen, Using UTAUT Model to Explore the Impact of 
Mobile Payment APP in PX Mart on Shopping Intention 
and Usage Behavior on Middle-Aged Customers, Master’s 
thesis, National University of Tainan, Tainan, Taiwan, 
2021. 
https://hdl.handle.net/11296/w254ae

[21]	 S. Y. Chen, Structural Equation Model Amos Operations, 
Taipei City: Psychological Publishing, May, 2007.

[22]	 Y. J. Chen, F. M. Huang, Assessing Measurement 
Invariance of Organizational Citizenship Behavior Scale 
between Male and Female Staff, Psychological Testing, 
Vol. 53, No. 2, pp. 297-325, December, 2006. 
https://doi.org/10.7108/PT.200612.0297

[23]	 C. Fornell, D. F. Larcker, Structural equation models with 
unobservable variables and measurement error: Algebra 
and statistics, Journal of Marketing Research, Vol. 18, No. 
3, pp. 382-388, August, 1981. 
https://doi.org/10.2307/3150980

[24]	 G. Torkzadeh, X. Koufteros, K. Pflughoeft, Confirmatory 
analysis of computer self-efficacy, Structural Equation 
Modeling, Vol. 10, No. 2, pp. 263-275, 2003. 
https://doi.org/10.1207/S15328007SEM1002_6

[25]	 R. P. Bagozzi, Y. Yi, On the evaluation of structural 
equation models, Journal of the academy of marketing 
science, Vol. 16, No. 1, pp. 74-94, March, 1988. 
https://doi.org/10.1007/BF02723327

[26]	 J. F. Jr. Hair, R. E. Anderson, R. L. Tatham, W. C. Black, 
Multivariate data analysis (5th ed.), Upper saddle River, 
NJ: Prentice Hall, 1998.

[27]	 Y. J. Jeong, J. H. Kang, J. S. Lee, Analysis of Online 
Home Training Users’ Behavioral Intention and Use 
Behavior Based on the UTAUT Model: Moderating Roles 
of Risk Perception toward the COVID-19 Infection and 
Generational Difference, Korean Journal of Sport Science, 
Vol. 33, No. 2, pp. 211-227, June, 2022. 
https://doi.org/10.24985/kjss.2022.33.2.211

[28]	 M. H. Chiu, C. C. Hsueh, A Study on Firm’s Usage 
of Cloud Storage Service Based on Unified Theory 
of Acceptance and Use of Technology, Management 
Information Computing, Vol. 5, No. 1, pp. 83-98, March, 
2016. 
https://doi.org/10.6285/MIC.5(1).08

[29]	 J. T. Chen, M. Y. Hwang, The Social Influence Factors that 
Affect the e-learning Behavioral Intention and Behaviors of 
Civil Servants: Gender, Age, and Experience as Moderators, 
Journal of Civil Service, Vol. 8, No. 2, pp. 89-119, April, 
2016. 
https://www.exam.gov.tw/en/News_Content.
aspx?n=1384&s=24510

[30]	 H.  J .  Niu,  S .  T.  Lin,  M.  J .  Chen,  Explor ing the 
behavioral intention of mobile payment with utilitarian 
value and hedonic motivation, The 20th Conference 
on Interdisciplinary and Multifunctional Business 
Management, Taipei, Taiwan, 2018, pp. 751-767. 
https://doi.org/10.6495/CIMBM.201806.0051

[31]	 T. Y. Liao, The Relationship among Sport Involvement, 
Basic Psychological Needs, and Behavioral Intention 
in Triathlon, Master’s thesis, National Chung Cheng 
University, Chiayi County, Taiwan, 2017. 
https://hdl.handle.net/11296/n97qv9

[32]	 C. M. Wu, The Factors to Affect Bloggers to Purchase 
Value-Added Service of Blog, Journal of E-Business, Vol. 

https://doi.org/10.6261/JERD.201310_3%281%29.0004
https://doi.org/10.1016/0148-2963%2891%2990025-S
https://doi.org/10.6285/MIC.5%281%29.08
https://www.exam.gov.tw/en/News_Content.aspx?n=1384&s=24510
https://www.exam.gov.tw/en/News_Content.aspx?n=1384&s=24510


664   Journal of Internet Technology Vol. 27 No. 5, September 2026

10, No. 4, pp. 1107-1128, December, 2008. 
https://doi.org/10.6188/JEB.2008.10(4).04

[33]	 C. H. Ku,  Exploring the Satisfact ion of  Identi ty 
Authentication Mechanisms Provided by Online Game 
Makers Using Integrated Technology Acceptance Model, 
Master’s thesis, Tatung University, Taipei City, Taiwan, 
2012. 
https://hdl.handle.net/11296/mzgyfn

[34]	 M. Y. Wu, P. Y. Yu, Y. C. Weng, A study on user behavior 
for i pass by UTAUT: Using Taiwan’s MRT as an example, 
Asia Pacific Management Review, Vol. 17, No. 1, pp. 91-
110, March, 2012. 
https://doi.org/10.6126/APMR.2012.17.1.06

Biographies

Ming-Zhu Yuan received his Ph.D. 
from Asia University (2023). He is 
an Associate Professor at  Fuzhou 
University of International Studies and 
Trade. Research expertise: sports and 
health promotion, physical education 
teaching and training.

Chin-Hsien  Hsu  i s  cur ren t ly  an 
Professor at Department of Healthcare 
Industry Technology Development 
and Management, National Chin-Yi 
University of Technology, Taiwan. He 
has published articles on writing by 
leisure, and sports management.

Chin-Shyang Shyu  r ece ived  h is 
P h . D .  f r o m  N a t i o n a l  P i n g t u n g 
University in Taiwan(2010) and is 
currently researching in the fields of 
sport management, sport marketing 
management and outdoor event planning.

Chao-Chien Chen is a highly regarded 
professor in the Department of Leisure 
and Recreation Management at Asia 
University in Taiwan. With a passion 
for research, Dr. Chen has developed 
extensive exper t ise  in  recreat ion 
behavior, sustainable tourism, and 
ecotourism. He has authored numerous 

articles in top-tier academic journals and has presented at 
conferences both domestically and internationally, sharing 
his insights and knowledge with fellow experts in the field.

Kuo-Chiang Ting received his Ph.D. 
from Sport Coaching Science, College of 
Kinesiology and Health, Chinese Culture 
University in Taiwan (2023) serving 
at Department of Physical Education, 
University of Taipei, engaged in sports 
t raining and table tennis training 
research.

https://doi.org/10.6188/JEB.2008.10%284%29.04

