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The object of the study is to use the technology acceptance model to explore the willingness and pattern of usage of the consumers.
205 valid questionnaires were collected by using the Google online survey platform. Using IBM SPSS and AMOS Statistics 20.0
software, first background information was analyzed, then CFA was used to analyze the relationship between variables, and SEM
was used to verify the rationality of the measurement model. The result discovered that there is a positive effect on perceived
usefulness by perceived utility of usage by the users. There is a positive effect on usage intention by perceived utility. There is a
positive effect on perceived curiosity by perceived utility. There is a positive effect on usage intention by perceived usefulness, and
there is a positive effect on usage willingness by social support for the wearable device users. However, there is no positive effect on
usage willingness by perceived curiosity. Conclusion. If the industry can provide consumers with a good experience, it will help
enhance consumer attitudes, increase consumer willingness, and continue to enhance consumer curiosity. Simply satisfying
consumers’ curiosity cannot increase consumer willingness, but social support will affect consumers’ willingness to use.

1. Introduction

The concept of Industrial 4.0 is one of linkage and opti-
mization. With more and more data, broader linkable scope,
and faster response speed, there is more variety in the targets
that can be optimized. Efficiency and production capacity
are also enhanced.

Shuan et al. [1] believed that the key concept of “In-
dustrial 4.0” is linking, using information and communi-
cation technology to form Internet of Things (IoT) and
Internet of Services (IoS) which link the related machinery,
personnel, procedure, and data in a production process
together, so each equipment can communicate with each
other and has independent supervision, analysis, and

determining capabilities that can locate and solve problems
to make the production process more agile and flexible in
order to respond to the changes in market demand. So
communication facility, smart control system, sensors, and
embedded terminal system included in a smart network are
the core values of Industrial 4.0.

Cheng [2] clearly pointed out that Industrial 4.0 denotes
the fourth industrial revolution of smart oriented produc-
tion. With the coming of the Industrial 4.0 age, humans will
construct, based on Cyber-Physical System, an integrated
industrial Internet of Things industry that includes smart
manufacturing, digitalized factory, Internet of Things, and
Internet of Services through information and communica-
tion technology to achieve virtual mock technology and
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machine production that reciprocate each other, making
smart factory a reality while achieving a close-knit value
chain. On the other hand, in Industrial 4.0, the concept of
“quantifying the self” has gradually penetrated into people’s
daily life. Through the help of technology, people begin to
record the data of their own body to pursue sports per-
formance or to keep fit. Wearable device is the major object
of development in this trend. Swan [3] believes that the
advancement of technology has made sensors become ever
smaller and the functionality of wireless transmission faster.
The prevalence of wearable devices has become more and
more popular. The scope of the data a wearable device can
record is quite varied, including weight, energy level,
emotion, usage time, sleep quality, health, and perceived
performance [4]. The observation in 2019 of the information
technology research institution, Gartner, pointed out that
worldwide end-user spending on wearable devices will total
$52 billion in 2020—an increase of 27% from
2019—according to the latest forecast from Gartner, Inc. In
2019, worldwide wearable devices end-user spending is on
pace to reach $41 billion. End users will spend the most on
smartwatches and smart clothing with spending growing
34% and 52% in 2020, respectively.

Smartwatches and ear-worn devices will take the lead in
terms of shipments in 2020, with smartwatch shipments
forecast to a total of 86 million units and ear-worn wearable
shipments reaching 70 million units. From Table 1, the
current development status of wearable devices can be
observed.

Even though the development of wearable devices has
become more popular, however, there are still some issues
that deserve attention in its development. The Science &
Technology Policy Research and Information Center, Na-
tional Applied Research Laboratories [6], already pointed
out that, in the short run, even though wearable devices will
develop toward the direction of medical care and health
industry in the next few years, a balance has to be located
between hardware price and service price in order to attract
more consumer groups to purchase wearable devices [7], or
it will not be just the X generation who will not make the
purchase, and the millenniums and the Y generation will not
as well due to lack of attraction. In other words, researching
into the usage behavior of wearable devices by consumers
has its own practical value. In regard to using technology by
the people, as for how to make a reasonable deduction based
on the willingness of behavior while such willingness is
affected by the attitude, the technology acceptance model
based on rational behavior model and theory of planned
behavior proposed by Davis et al. [8] is the basis for ex-
ploring the topic.

Many tools in human life are designed with the inter-
vention of the concept of Industry 4.0 [7]. The main goals
being explored are to optimize the power and energy sys-
tems, reduce carbon dioxide emissions [8], or reduce in-
dustrial costs through cloud computing [9], optimize human
and computer intelligence [10], and increase overall in-
dustrial efficiency [11, 12]. However, the concept of Industry
4.0 is not limited to the industrial sector; more advanced
countries are using the manufacturing sector as a base to
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TaBLE 1: Worldwide wearable devices end-user spending by type,
2018-2021 (millions of dollars).

Device type 2018 2019 2020 2021

Smartwatch 12,412 17,047 22,803 27,388
Head-mounted display 5,354 7,183 10,609 15,501
Ear-worn 6,780 7,885 8,716 9,927
Sports watch 3,647 4,121 4,555 4,912

Wristband 3,405 3,194 3,115 3,055
Smart clothing 848 1,151 1,746 2,202
Total 32,446 40,581 51,545 62,985

Source: Gartner [5].

extend product development, sales, and services to provide a
coherent industrial sales service [13]. Therefore, any tech-
nology that can satisty the supply and demand of the society
by transferring information between machines, offering the
nine technologies such as Cloud Technology, Internet of
Things, Big Data & Analytics, Additive Manufacturing,
Automation, System Integration, Cyber Security, Aug-
mented Reality, and Simulation to humans [14] and applying
them in the service and manufacturing industries without
human intervention and within the technical, profitable,
ethical, and legal boundaries, is included in the definition of
Industry 4.0. And its definition and the application of
technology are gradually extended outward [13, 15].

Due to the pressure of work and life, people gradually
lose the opportunity to exercise. The sports industry has
seized the opportunity to develop sports bracelets,
attempting to enter the human sports and health market
with products featuring the convenience of technology, the
ability to exercise anytime, anywhere, and the concept of
self-monitoring [4, 5]. However, consumers have different
experiences with technology products, and the differences
can be explored by the technology acceptance model
[16-19]. Therefore, it is suggested that using the technology
acceptance model theory to explore people’s perceptions of
technology use can help to understand the future devel-
opment trend of related technology industries.

2. Overview of the Technology
Acceptance Model

Davis [9] pointed out that the main purpose of the tech-
nology acceptance model is in providing a normalized model
that explores the willingness of a person to use information
technology to track the relationship between external var-
iables, user perception, attitude, and intention and then
further explain and predict effectively the technology usage
behavior of the user. In order to measure the acceptance rate
of new technology by the user even more precisely, Davis
constructed a scale on perceived utility and perceived utility
in which the perceived utility is where the user believes that
using a certain system can increase a certain level of per-
formance while utility is where the user believes that using a
certain system will feel a certain degree of difficulty. From
the view of the technology acceptance model, wearable
device is one of the tools for people to quantify themselves,
in terms of interface or the transmission of data being easily
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accessible or used about which are what the consumers care.
Under the circumstance of the wearable device being easy to
use, the data or information acquired by the consumer is
what makes the consumer feel that the wearable device is
useful equipment [10]. The research of Yi and Luo [11]
points out perceived utility will positively affect perceived
utility; therefore, it follows that the perceived utility will have
a positive impact. On the other hand, a wearable device that
is easy to use without complicated design should theoreti-
cally increase the willingness in a consumer to use. The
research of Shu and Jun [12] also points out that perceived
utility has a positive effect on willingness to use; therefore,
this research deduces that perceived utility has a positive
effect on willingness to use by the user. On another side, the
perceived utility having an effect on curiosity has also been
proven. The research result of Cheng et al. [13] shows that
perceived utility has an effect on curiosity; therefore, this
research deduces that there is a positive effect on curiosity by
perceived utility of a wearable device. In addition to the ease
of usage of a wearable device, the information or data
collected by the wearable device makes the users feel that it is
helpful. The research of Kuo Yu Yuen points out that
perceived utility has a positive effect on willingness to use;
therefore, this research deduces that perceived utility has a
positive effect on willingness to use by the user. Most of the
time, people use a new product or one that can elevate self-
sports performance out of need or curiosity followed by
willingness to use. The research of Cheng et al. [13] points
out that curiosity has a positive effect on the willingness to
use; therefore, this research deduces that curiosity on the
wearable device has a positive effect on the willingness to use
[14]. When people decide to do something or play the help
and support that parents, relatives, and friends of an im-
portant other can give spiritually or materialistically, the
decision may increase the willingness to use in that person
[15]. The research of Chi and Ling [16] shows that social
support has a positive effect on the willingness to use;
therefore, this research deduces that if the wearable device
user may receive even more social support, the willingness to
use will be much higher [17]. The positive effect on usage
behavior by willingness to use is also proven by the research
result of Long [18]; therefore, this research deduces that the
willingness to use by a wearable device user has a positive
effect on usage behavior [19].

Overall, exercise can promote physical and mental
health. The sports wearable device that combines the cloud
technology in Industrial 4.0 can facilitate people to manage
their individual health condition more effectively and
speedily due to the convenience and increase mobility.
However, the impact of lack of attractiveness of the hardware
and service [6] will result in the inability of the device being
not able to attract the people. The technology acceptance
model can explain and predict the usage behavior of tech-
nology by users from the relationship between external
variables, user perception, attitude, and intention [9], which
is helpful in obtaining the willingness to use by the consumer
on the wearable device and the model. Therefore, this re-
search will provide recommendations on the future devel-
opment of the sports wearable device-related industry by the

analysis and exploration of consumers’ willingness to use
and usage model to understand the current development
status of the sports wearable devices combining cloud
technology.

3. Methods

3.1. Structural Model. Although sports wearable devices may
increase convenience and mobility and manage individual
health condition even more effectively by combining cloud
technology, however, the impact of lack of attractiveness of the
hardware and service [6] will result in the inability of the device
being not able to attract the people. The research has discovered
that using the technology acceptance model theory structure to
explore  consumer’s usage willingness and model
[9, 11-13, 18,20-23] can further analyze the feel and experience
of consumers in the cloud technology products in Industrial 4.0
and locate the difficulty and space for improvement in related
products and industry development. Therefore, the research
uses sports wearable device as the topic to analyze the con-
sumer’s usage willingness and model for wearable devices and
deduces indirectly the current status of development of sports
wearable devices in order to provide sports wearable device-
related industry and product recommendations for future
development. The research structure is shown in Figure 1.

3.2. Research Hypothesis. As illustrated in the research
structure, the hypotheses of the research are as follows:

H1: perceived utility has a positive impact on perceived
utility

H2: perceived utility has a positive impact on usage
willingness

H3: perceived utility has a positive impact on perceived
curiosity

H4: perceived utility has a positive impact on usage
willingness

HS5: perceived curiosity has a positive impact on usage
willingness

H6: social support has a positive impact on usage
willingness

H?7: usage willingness has a positive impact on usage
behavior

3.3. Research Subjects. The research adopted a questionnaire
method using sports wearable device users in Taiwan as
research subjects to explore the usage willingness and be-
havior model of users on sports wearable devices in Taiwan.
Using the Google online survey platform to conduct
questionnaire collection which started from May 6 to June
30, 2020, for a total of 205 valid questionnaires. Finally, SPSS
20.0 statistical software was used to encode the data and
descriptive analysis was used to analyze sample background
information. SEM is suitable for verifying the statistical
analysis of a hypothetical model. Therefore, the researcher
must first develop an appropriate research model structure
based on the theory or literature discussion process and then
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FiGUure 1: The research structure.

use SEM to verify and analyze the model. The structure
contains two subsystems, namely, the “measurement model”
and the “structural model”. The measurement model defines
the relationship between the measured variable and the
latent variable, while the structural model defines the re-
lationship between the potential variables, where the mea-
sured variable is the basic element for SEM process analysis
and calculation, also known as observed variables, and the
potential variables are those estimated from measured
variables [24]. So next, AMOS 20.0 software was used to
analyze the relationship between variables and verify the
rationality of the research model.

3.4. Study Procedure and Instruments. The objective of the
study is to understand the usage willingness and behavior
model of the users on sports wearable devices in Taiwan.
Questionnaire investigation was adopted with the theory
structure of the technology acceptance model. Related lit-
erature studies were referenced [9, 11-13, 18, 25-29] to
compile a research questionnaire for analysis as illustrated in
Table 2. The content of the questionnaire can be divided into
6 parts of background information, usage behavior and
model, easy to use, usefulness, curiosity, usage willingness,
and social support. For background information and usage
behavior and model, refer to Shu and Jun [12] and Long [18].
For perceived utility and usefulness, refer to [9, 30, 31]. 13
questions were compiled. For curiosity, see [13]. 4 questions
were compiled. For usage willingness, refer to [32]. A total of
5 questions were compiled. For social support, refer to [33]
for a total of 7 questions for a sum of 26 questions in total.

The 5-point Likert-type scale was used; completely agree,
agree, nor agree, nor disagree, and completely disagree are
on a scale of 1-5 points. The sociodemographic variables are
as follows. We first understand the gender of the sample:
male or female; age: under 20, 21-30, 31-40, 41-50, 51-60,
and over 60; place of residence: the north, the central region,
the south, the east, and off-shore islands. Education: ele-
mentary school, junior high school, high school, college/
university, and graduate school and above. Usage behavior
and patterns include the following: behavior: personal ac-
tivity, peer group activity, family activity, occupation

activity, medical care or others (complying with the project);
model: daily life, work, leisure sports, travel, and other needs
(medical care and health requirement).

3.5. Information Processing and Analysis. After collecting the
questionnaires and deleting the invalid questionnaires, the
study used SPSS 20.0 to establish a document and conduct
statistical verification and analysis on the questionnaire.
Next, AMOS 20.0 is used to conduct the analysis on the
relationship between variables and verification of the
plausibility of the research model, as shown in Figures 2-5.

4. Research Result

4.1. Sample Descriptive Statistics. The research is using sports
wearable device users in Taiwan as research subjects and
samples. The status of compiled information analysis is as
follows: from Table 3, there are 205 valid samples. In terms of
gender, there are 131 males, 63.9% of the valid sample, and
there are 74 females, 36.1%. In terms of age, the most are
under 20 (inclusive) years old with 100 people at 48.8% of the
valid sample, 50 people are 21-30 years old at 24.4%, and 3
people are over 61 years of age, the least at 1.5%, indicating
that sports wearable device users in Taiwan as research
subjects are mostly under 20 (inclusive) years old. In terms
of place of residence, the most are living in the middle region
with 150 people at 73.2%, 41 people living in the north are in
the second place at 20.0%, and 2 people are in the east, the
least at 1.0%. As for education level, 188 college/university
students are the most at 91.7% of the valid sample, 8 high
school students are in the second place at 3.9%, and 2
students under junior high school are the least at 1.0%.

Research inference: although Taiwanese people have a
thriving national sports atmosphere, work or study factors
reduce the exercise time. For male external items, most
people prefer sports. In addition, the majority of users are
males under the age of 20, students, etc.

4.2. Offending Estimate. Before undertaking the checking on
overall goodness of fit, there needs to be a check on offending
estimate; therefore, this study is in compliance with no
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TaBLE 2: Usage willingness and model questionnaire for sports wearable device consumers.

Main part of the

. . Content
questionnaire

Question
number

Background information
Usage behavior and
patterns

Gender, age, place of residence, education level
Usage behavior, usage pattern, time length of wearing

C1: the convenience of obtaining analysis information from the sports bracelet
C2: able to use the sports bracelet for analysis through linking cell phone with the sports
bracelet software
C3: simple and easy to understand the analysis information of the sports bracelet
C4: access to collecting and interpreting sports bracelet analysis information is convenient
C5: no interference (artificial, speed of software computing, advertisement) when receiving
sports bracelet analysis data
C6: ability to obtain professional analysis data and recommendations when using sports
bracelet to exercise
D1: using sports bracelet when exercising reduces my lack of exercise problem
D2: using sports bracelet when exercising can enhance the result of my exercise
D3: using sports bracelet can increase my determination to exercise
D4: using sports bracelet can increase my frequency of doing exercise
D5: using sports bracelet can increase my work satisfaction
Dé6: using sports bracelet can increase my quality of life
D7: using sports bracelet can reduce the stress from my work and life

Ease of usage and
usefulness

1-4
5-7

12-15

EE1: using sports bracelet can inspire the curiosity in me as to how to solve a problem
EE2: using sports bracelet can improve the result of my work/learning
EE3: using sports bracelet can lead me to explore the condition of my health
EE4: using sports bracelet can awaken my imagination for solving my problems

Curiosity

16-18

G1: when a personal problem arises to affect my sports performance, I will be willing to use the
sports bracelet
G2: when there is a problem in my physical and mental health, I will be willing to use the sports
bracelet
G3: I am willing to continue using the sports bracelet until there is an improvement in my
physical and mental health
G4: I am willing to continue using the sports bracelet until there is an improvement in my
sports performance
G5 I am willing to recommend using sports bracelet to other colleagues or friends and family.

Usage willingness

19-22

F1: when my health condition becomes worse, my colleagues/classmates are willing to support
me in using the sports bracelet to improve my health
F2: when my health condition becomes worse, my friends and family are willing to support me
in using the sports bracelet to improve my health
F3: when my health condition becomes worse, my colleagues/classmates are willing to support
me in using the sports bracelet to improve the result of exercise
F4: when my health condition becomes worse, my friends and family are willing to support me
in using the sports bracelet to improve the result of exercise
F5: in life around me, wearing sports bracelet to improve life and health is being supported and
encouraged

Fé6: in life around me, colleagues/classmates play the role of encouraging me to use the sports
bracelet

F7: in life around me, friends and family play the role of encouraging me to use the sports
bracelet

Social support

23-26

offending estimate [29-35]. Offending estimates are used to
check whether the estimated coefficients are within an ac-
ceptable range before assessing model fitness [36]. Offending
estimates exists when the estimate coefficients show (1) negative
error variance, (2) insignificant error variance, (3) standardized
regression coefficients that are above or too close to 1 (with a
threshold of .95), and (4) too large a standard error [37, 38].

From Tables 4-7, the variances in the research are 0.02 to
0.05 and the standardized coefficient is 0.72 to 0.93, not over
the standardized value of 0.95, and can thus be used to

conduct goodness-of-fit check with the overall model of the
study.

4.3. Measurement Mode Analysis. The questionnaire of the
research employed confirmatory factor analysis to verify
reliability and validity and conducted item modification
according to modification indices (MI) [39]. So the research
deleted items with too high MI values in C5, C6, D3, D5, and
D7 of the perceived utility and perceived utility model scale;



6 Mathematical Problems in Engineering

Cl1
1 C2
Perceived utility a3
G
C5
C6
b
Perceived ease of D2 1 e08
use D3
D4
D5
D6
D7
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EE4 of perceived curiosity model scale, F1, F2, and F7 of =~ 4.3.1. Verification of Convergent Validity. Bagozzi and Yi
social support model scale, and G4 of the usage willingness [33] believe that convergent validity can be derived from the
model scale. The rest are within the range and are kept. composite reliability (CR) and average variance extracted
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TaBLE 3: Structure of the sample of the subjects.

TaBLE 7: Usage willingness scale offending estimate check table.

Variable Category Frequency %
Male 131 63.9

Gender Female 74 361
Under 20 (inclusive) 100 48.8
21-30 50 244
Age 31-40 23 11.2
41-50 12 59

51-60 17 8.3

Above 61 3 1.5
The north 41 20.0
Place of Middle region 150 73.2
residence The south 12 5.9
The east 2 1.0

Under junior high school 2 1.0

High (vocational) school 8 3.9
Education level College/university 188 91.7

Above graduate school
: . 7 34
(inclusive)

TABLE 4: Perceived utility and perceived utility scale offending
estimate check table.

I Standardized regression Deviation
tem code . .
coefficient variance

Cl1 0.90 0.02
C2 0.91 0.02
C3 0.90 0.02
C4 0.87 0.02
C5 0.79 0.04
C6 0.82 0.03
D1 0.77 0.04
D2 0.89 0.02
D3 0.91 0.02
D4 0.93 0.02
D5 0.85 0.03
D6 0.88 0.03
D7 0.81 0.04

TaBLE 5: Perceived curiosity scale offending estimate check table.

Standardized regression Deviation
Item code . .
coeflicient variance
EE1 0.83 0.05
EE2 0.89 0.03
EE3 0.90 0.03
EE4 0.81 0.04

TABLE 6: Social support scale offending estimate check table.

I Standardized regression Deviation
tem code . .
coefficient variance

F1 0.73 0.04
F2 0.89 0.02

F3 0.91 0.02

F4 0.92 0.02

F5 0.91 0.02

F6 0.86 0.03

F7 0.81 0.04

Standardized regression Deviation
Item code . .
coefficient variance

Gl 0.72 0.05
G2 0.93 0.02
G3 0.93 0.02
G4 0.90 0.02
G5 0.90 0.02

(AVE) of factor perspective. The recommended CR value
should be greater than 0.7 and AVE greater than 0.5 to show
that the questionnaire has convergent validity [36]. The
study employs factors such as perceived utility, perceived
utility, perceived curiosity, usage willingness, social support,
and usage behavior to conduct convergent validity verifi-
cation. All factor loadings are between 0.78~0.94 in which
the CR value is between 0.91~0.94 and AVE between
0.77~-0.81, in compliance with the normal range of Bagozzi
and Yi [33], Hair et al. [34], and Fornell and Larcker [40];
therefore, this research complies with convergent validity, as
shown in Table 8.

4.3.2. Discriminant Validity Verification. Long [41] pointed
out that discriminant validity is to verify the existence of
correlation and significant difference between two different
perspectives. The bootstrap 95% confidence interval sug-
gested by Torkzadeh et al. [42] was used to check the related
coefficient between perspectives. If 1 does not appear, it
means it is completely correlated and has discriminant
validity. From Table 9, the bootstrap 95% confidence in-
tervals are all less than 1, indicating that the research
complies with discriminant validity [41, 43], as shown in
Table 9.

The present study used the bootstrap method to establish
the confidence intervals of Pearson’s correlation coefficients
between perspectives. If the confidence interval does not
contain 1, then the null hypothesis is rejected, i.e., it is
perfectly correlated, which means that there is discriminant
validity between perspectives [39]. In this study, the boot-
strap assessment was repeated 1000 times, and at the 95%
confidence level, it was found that no confidence interval
including 1 occurred between perspectives. Therefore, the
perspectives of the first-order model in this study show
discriminant validity.

4.3.3. Structural Model Analysis. The study refers to the
structural model analysis of Hair et al [34]. After considering
scholars’ views [37, 44-50], eight indicators were selected for
the overall model fitness assessment, including the chi-
square test (y2), the ratio of chi-square to degrees of freedom
(y2/df), the goodness-of-fit index (GFI), the adjusted
goodness-of-fit index (AGFI), root mean square error of
approximation (RMSEA), nonnormed fit index NNFI (TLI),
incremental fit index (IFI), and the comparative fit indicator
(CFI), to illustrate the structural model analysis including
the model fitness and the explanatory power of the overall
model. Analysis on 6 item indices of y* (chi-square), y*> and
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TaBLE 8: Perceived utility and perceived utility, perceived curiosity, social support model using confirmatory analysis.
Perspective Index Standardized factor loading Nonstandardized factor loading SE CR (t-value) P SMC CR. AVE

PC1 0.90 1.00 0.81

. e PC2 0.92 1.04 0.05 20.93 e 0.84
Perceived utility o5 0.91 1.01 005 2039 = og3 Ot 08

PC4 0.87 0.93 0.05 17.95 075

PD1 0.78 1.00 0.61

Perceived utilit PD2 0.92 1.18 0.08 15.12 0 0.85

Y ppa 0.90 119 0.08 1459  *** 081

PD6 0.87 1.10 0.08 14.00 r0.76

PEE1 0.85 1.00 0.72
Curiosity PEE2 0.87 0.90 0.06 15.48 075 091 0.77

PEE3 0.92 0.94 0.06 16.30 e 0.84

PF3 0.91 1.00 0.83

. PF4 0.92 1.06 0.05 22.03 o 0.85
Social support  ppg 0.94 1.03 004 2305 v ogs 00t 08

PF6 0.84 0.93 0.05 17.38 071

TaBLE 9: Perceived utility and perceived utility—bootstrap 95% confidence interval table of related coefficients.

Parameter Estimate Bias-corrected Percentile method
Lower boundary ~ Upper boundary Lower boundary  Upper boundary
Perceived utility < - >  Perceived utility 0.70 0.57 0.80 0.58 0.80

degree of freedom ratio, GFI, AGFI, RMSEA, and CFI was
conducted to undertake overall model fitness test. For y
and its degree of freedom ratio, the smaller the value, the
better it is [33]. The ratio after modification in the study is
1.48. For GFI and AGFI values, the closer to 1, the better it
s [33]. The values after modification in the study are 0.96
and 0.94, respectively. RMSEA value is the best to be be-
tween 0.05 and 0.08 [51]. The value after modification in the
study is 0.04. In addition, CFI standard value should be
greater than 0.90. The value after modification in the study
is 0.99. The above are the fit indices of the structural model.
RMSEA is also an indicator of fitness, with a larger value
indicating a poor fit between the hypothetical model and
the data. It has received much attention in recent years and
many studies have shown that it performs better than many
other indicators [52-56]. If the RMSEA is less than 0.05,
then the model has a good fit [57-61], and it is recom-
mended that the RMSEA should be less than or equal to
0.06 [51]; if it is between 0.05 and 0.08, then the model has a
fair fit [62], and if the index exceeds 0.10, then the model is
not a good fit [53]. Although RMSEA is less affected by
sample size, it is often overestimated when the sample size
is very small [63]. Based on the above description, the
results of this analysis show that the overall health index of
the study is within an acceptable range, as shown in
Table 10.

Analyze and explain according to the path results in
Figure 6 and Table 11. From the above research result, it is
derived that hypothesis 1 of the research is true in that there
is a positive effect on perceived utility by perceived utility of
the sports wearable device users (0.73). The research result
is consistent with that of Yi and Luo [11]. The possible
reason is that there are many technology products now with

TaBLE 10: Overall model fitness analysis.

- Tolerable Modified Model fit
Fit index .
range model determination
%(chi-square) The smaller 269.57
X ! the better ’
2
X and degree of <3 1.48 Fit
freedom ratio
GFI >0.80 0.96 Fit
AGFI >0.80 0.94 Fit
RMSEA <0.08 0.04 Fit
CFI >0.90 0.99 Fit

relatively complex functions, yet people normally think
that the process of learning a new thing is not that present.
So, if, at the time of an interesting wearable device
appearing, the use of the device can be convenient and easy,
to the user, it will be a useful product and the user will
further obtain related exercise data or monitoring function
from using the sports wearable device when exercising each
time.

Hypothesis 2 is true in that there is a positive effect on
usage intention by perceived utility (0.24). The research
result is consistent with that of Shu and Jun [12]. We
conjecture that the possible reason is that as technology
becomes more humanized and easy to use in that there are
not too many obstacles for the user, the willingness to use the
equipment will be increased.

Hypothesis 3 of the research is true in that there is a
positive effect on perceived curiosity by perceived utility
(0.64). The research result is the same as that of Cheng et al.
[13]. The possible reason is that when wearable device is an
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TaBLE 11: Result of verification of the research design.

. ) . Path Hypothesis

Hypothesis Path relationship value true/false

) Percelvgd utlht'y. — 0.73 True
perceived utility

) Perceived 'uFIhtY - 0.24 True
usage willingness

3 Percel\'fed utlht.y — 0.64 True
perceived curiosity

4 Perceived .ughty — 0.41 True
usage willingness

5 Perceived curiosity — ) 13 False
usage willingness

g Social support T Usage 5, True

willingness
. Usage willingness — 0.24 True

usage behavior

easy-to-use device, it may possibly induce curiosity in users
to further understand the real meanings behind the appli-
cation of information and data collected through the sports
wearable devices.

Hypothesis 4 is true in that there is a positive effect on
usage intention by perceived utility of the users of sports
wearable device (0.41). The research result is the same as that
of Yuen [64]. The possible reason is that when the useful data
and related information collected during each exercise
process for users wearing the wearable device can enhance
the result of the exercise or exercise habit, the willingness of
wearing the sports wearable device will be elevated.

Hypothesis 5 of the research is false in that there is no
positive effect on usage willingness by perceived curiosity of
the wearable device users (0.03). The research result is not
the same as that of Shiang et al. [63]. The possible reason may
possibly be that when there is a need in the people for
wearable devices, it means that there is usage willingness for
the wearable devices, meaning that whether to use the
wearable device will not be because of curiosity.

Hypothesis 6 is true in that there is a positive effect on
usage willingness by social support (0.50). The research
result is the same as that of Long [18]. The possible reason is
that the important other parties around the user approving
the result of using the wearable device will further motivate
the user to continue using the wearable device.

Hypothesis 7 is true in that there is a positive effect on
usage behavior by usage willingness (0.24). The research
result is the same as that of Yi and Ren [64]. In other words,
when the wearable device user is willing to use the equip-
ment and also obtains the necessary information or training
result, then the frequency or range of usage will relatively be
increased.

5. Future Research Recommendations

5.1. On the Research Subjects. Because most of the wearable
device users are joggers or triathlon enthusiasts, therefore,
the research subjects in this study were mostly the above two
sports enthusiasts. As for other popular sports participants
in Taiwan such as hiking, mountain climbing, and bicycling,
they are more lacking in the usage status and perception on
wearable devices, especially in the mountain climbers who
have higher demand for map and navigation on the wearable
device than the joggers. Cyclists have higher demand in the
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frequency of pedaling, revolution count, and power output
efficiency. Therefore, we recommend future studies to focus
on hiking, mountain climbing, or cycling enthusiasts as
research subjects to further collect more research data on
wearable devices.

5.2. On the Scope of the Research. This research focuses on
wearable device users as the main survey object. We rec-
ommend future studies to focus on large sports competition
participants with questionnaire. After all, the participants in
the large sports competitions are more rigorous in self-
training and will rely more on the wearable device data.
Therefore, collecting data on the participants of large sports
competitions will provide more real information on the
usage status of the wearable devices.

5.3. On the Development of Wearable Devices. In the past,
most wearable devices link with cell phones to transmit
related sports data or fitness monitoring information. Cell
phones have become a large central control platform. With
the development of technology, sports wearable devices will
march from cell phone-dependent devices toward fully
independent devices that can conduct computations of
calorie calculations, blood pressure, heart rate, step counter,
altitude, air pressure, etc. Therefore, besides the battery
power endurance of the wearable devices, the precision of
the measurement must become even more precise, or the
usage willingness in users of wearable device will be affected
due to data lacking in precision. Future research studies can
focus on the usage obstacle-related topics of wearable de-
vices to make the research result even closer to the usage
behavior of the wearable device users and further enhance
the maturity of sports wearable devices.
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