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This study investigated the integration of digital technology in campus
soccer coaching at Henan University and examined its impact on skill
development, training effectiveness, student engagement, and ease of
use. The study used a quantitative descriptive correlational design and
surveyed 209 student respondents who actively participated in campus
soccer and interacted regularly with their coaches.

Data collection was facilitated through a researcher-made
questionnaire, validated by experts, and administered through an online
platform. The findings revealed that although the use of digital tools in
soccer training was generally effective, significant challenges were
identified, particularly in terms of resource limitations and
technological adaptation. The results underscore the need for targeted
interventions to improve digital technology implementation in sports
education, addressing resource allocation, training support, and
adaptability to new technological advancements.

Recommendations include enhanced training programs for coaches,
better resource allocation, and improved access to technical support to
maximize the benefits of digital tools in soccer coaching.

1. Introduction

This research examined the impact on soccer where video analysis has become a preferred teaching tool. As Liu
et al. (2019) showed in their study, it allows players to evaluate how they do in trainings to specify points of
improvement. It also gives them a chance to review films, break down the negative aspects of the practice, and
obtain data to make responses to what is lacking. In turn, the gap between actual application and theoretical claims
is breached, thereby turning into a more efficient skill improvement regime.

Online coaching platforms have also played similar roles. These platforms offer students a variety of tools that
provide them with ideal drills and expert guidance for further improving their skills and even their own physical
ability and physique. This was supported by a study by Bunker and Thorpe (2019), who also argued that such
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platforms also improve the availability of such resources to students, leading to a more holistic and personalized
football training.

Conversely, VR simulations provide near-actual immersions to the real sports experience, where students can
practice their abilities in pseudo-in-game situations. Harris et al. (2020) demonstrated that VR can develop spatial
awareness and response ability, which also includes decision-making. Using such in-game instances, VR can
develop the physical and mental abilities of users required for continuous soccer skill development and eventual
success.

Although there have been benefits to using digital technologies, there will also be challenges in terms of their
actual use and application. These issues include proper understanding of how to use the devices or tools. With
such inability, students may not be able to meet what Potrac et al. (2018) labeled the necessity of good training
and assistance, which is optimizing the improvements being received from sports education trainings assisted by
digital technologies. This, in turn, lowers the tools’ effect on students’ learning progress.

The efficacy of digital technology in the delivery of soccer education may be dictated by how it is implemented
and its loyalty to the objectives of the institution that uses it. As claimed by Wang et al. (2021), such technology-
assistance methods must be of optimal quality in terms of suitability to the target, comprehensibility, and
applicability to specific soccer training needs. Poorly prepared tools that are not related to educational goals have
fewer chances to yield expected results, which highlights the need for understanding the technology and strategy
to be applied.

This study also wanted to put the prospective ability of digital technology into perspective to increase student
motivation and engagement. Acknowledging the society’s shift to a digital age, such tools featuring game-like
and interactive elements may make training appeal more appealing to the present generation (Zhou et al., 2021).
Moreover, if applied to football, these principles can encourage more participation and willingness to train, which
in turn improves skills and the learning curve.

Looking at the case of Henan University, the aforementioned appeared to be greatly true, as the institution is
currently reaping exemplary results from its pedagogical techniques, as reflected in the improvement of its
students in the football program. However, it is also essential to remember that different coaches may also have
similarly diverse needs for improvement, especially regarding the use of technology in sports education. Hence,
integrating such resources and techniques requires a comprehensive look to transform them into efficient and
student-centered programs.

1.1. Background of the study

Since the dawn of the digital age, the inclusion of technology in the pedagogy of sports education and training
has gradually attracted significant attention. With the continuous evolution of teaching techniques, the importance
of using technology in optimizing sports teaching techniques has been growing, namely, in increasing the
effectiveness of training regimes for sports- and physical education-related programs. Such changes bring a wider
shift in the methods used to maximize methodologies to enhance the performance of students and those being
trained by the same program.

The integration of digital tools into physical education programs illustrates the evolution in sports education and
the unceasing attempt to reach optimal results in similar skills training. Hence, a focus on technological
applications is necessary for the discipline to move forward and keep up with the demands of the time, as well as
the needs of coaches, students, and athletes alike.

Using digital technology to deliver physical education to students improves engagement among learners because
such tools stimulate curiosity and interest. Considering the current application, technology adds another layer to
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learning, which could change the nonphysical lifestyle of students into a fitness-focused one through engaging
tools that it can present. Hence, students can be more involved in physical activities, even when using technology.
However, technology use in education must ensure that students do not overuse these tools and, in turn, opt to
stay indoors. The fact must remain that such activities must still be conducted in outdoor and open spaces, and
that technologies are to be used to stimulate interest. Hence, pedagogies must also evolve along with the
development of the respective tools in delivering education; that tech must remain as support and not the main
medium of teaching and learning (Wyant & Baek, 2019).

This situation leads to the roles that coaches play in students’ development. This digital trend has completely
changed how education, including physical education and sports, is viewed. With this in mind, coaches are now
required to familiarize themselves with technology so that they can smoothly deliver lessons to students who can
predominantly be regarded as digital natives (Mansurovich, 2022; Thomas & Stratton, 2006). Similarly, digital
technologies offer significant potential to improve physical education classes. By making learning more engaging
and interactive, these tools can positively influence students’ learning experiences (Lieberman et al., 2014; Tang,
2021).

Acknowledging the aforementioned, the technology tools have also been extended to facilitate the development
of relationships between coaches and students. These devices become a medium of exchange of performance
data, analyses, and feedback wherein the involved people can utilize the present information in responding to
their current state, leading to their own physical and mental progress as well as the general success of the team.
Furthermore, technology tools have made the evaluation of skills more clear-cut by providing more accurate data
in the least amount of time that results into learned decision-making practices and specified responses to needs
for improvement. This allows students to gain a deeper understanding of their physical and mental states while
also appreciating the approaches being applied to them with the assistance of technology tools.

Consequently, by enhancing fan interaction, event administration, and training, the use of digital technology in
sports is revolutionizing the sector. To improve relationships between players, spectators, and the sports
environment, sports organizations focus on using new tools and technology. Adopting digital innovations is
crucial for maintaining competitiveness and satisfying the changing demands of the sports industry.

1.2. Statement of the problem

This research investigated the integration of digital technology and implementation challenges in soccer education
at a university in China. Specifically, this study sought to answer the following questions:

Is there a significant difference in the assessment of coaches’ integration of digital technology in campus soccer
based on the respondents’ profiles?

Is there a significant difference in the assessment of the challenges of coaches’ integration of digital technology
in campus soccer when considering the respondents’ profiles?

Is there a significant relationship between student respondents’ assessments of the effectiveness of coaches’
digital technology applications in campus soccer and perceived challenges?

1.3. The significance of the study

The study aimed to provide significant insights for students to understand the current state of a football training
program and is expected to highlight these training’s strengths and weaknesses, which, in turn, may serve as
guides to properly device a program more suitable for those it aims to.

Hence, this study is beneficial to;

Physical education coaches. The insights derived from the results of the study can be used by physical education
coaches as guides in conducting physical education and sports-related classes.

Policymakers. The insights from the results of this study can lead policymakers to create a program that is
proactive and student-centered that constantly looks at students’ needs rather than being reactive to perceived
demands.
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Administrators. The results of this study can help administrators to better understand students’ perceptions
through actual statistical results and not merely based on expert opinion. Hence, any decision-involving tech-
assisted training can be more comprehensibly considered, and adjustments that can be implemented once proven
essential.

Future researchers. This study shows that although there are existing studies on this topic, there remains countless
more research gaps to be explored. Moreover, it proves that there is a need for such a study not only for furthering
the arguments but also to apply the results to the development of educational and training processes.

1.4. Scope and delimitation

This study focused on students’ assessment of their coaches’ efficacy in terms of implementing a tech-assisted
sports training program. The study evaluated how these coaches and the technology-assisted activities they
implement were optimized to achieve the maximum level of engagement and development for the students. In
addition, it looked into potential challenges that may be encountered during the execution of such programs.
The study is confined merely to students of its locus—three schools in Henan Province, China—and the football
training program of each, as well as student demographic profiles, namely their age, sex, and year levels. It did
not extend to community or professional teams or programs; it highlighted only the technology tools available as
resources in the study.

1.5. Theoretical framework

The Technology Acceptance Model (TAM), which was developed in 1989 by Fred Davis, was used in this study.
This implies that obvious worth and accessibility are the foremost aspects that affect the appreciation and actual
use of technology. Hence, the structure provided by the aforementioned theory can be the most suitable for
successfully conducting this study.

This theory points to users’ acceptance of technology in their practices, including their appreciation of its
respective and relative tools. It uses two considerations that may influence user acceptance of certain tech—
perceived usefulness and perceived ease of use. Perceived usefulness refers to a user’s perspective on how a
technology can improve the chances of achieving a specific goal. Meanwhile, perceived ease of use refers to how
a technology can be understood by its intended user.

TAM’s framework argues that as perceived usefulness and perceived ease of use are directly interrelated; hence,
it can be inferred that the higher the level of both points to a similarly positive outlook toward technology that
also makes users want more to use it. Applying this to the context of this study, the technology tools applied in
soccer training must also consider not only students’ interest but also factors that shape their interest. In the same
sense, this also applies to student development.

Using this lens in the topic of this study, it can be seen that comprehending the application of technology in a
campus football program can enhance student performance and engagement, although it must also be remembered
that TAM may offer an overly generalized notion that may overlook other relative facets.

2. Methodology

This section discusses the methods and processes used in collecting data for this study. The techniques and
resources used as techniques and subjects in performing the necessary steps to obtain statistical results that were
analyzed and interpreted.

2.1. Research locale

Data were collected using structured questionnaires distributed to students at Henan University, Henan Sport
University, and Henan Normal University. The collected data were analyzed using statistical methods appropriate
for descriptive and correlational research.

2.2. Sample and sampling technique

The study employed total enumeration involving 209 respondents who met the following criteria: (1) were
students from any of the three participating universities; (2) were actively engaged in campus football activities;
and (3) consistently interacting with their campus football coaches. This selection ensured that the sample was
directly relevant to the research objectives, focusing on students with hands-on experience in soccer training under
their respective coaches.
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2.3. Data gathering procedure

The researcher followed a rigorous procedure to ensure the accuracy and reliability of the instrument. Upon
receiving approval for the research project, the instrument was submitted to three experts for feedback. Their
insights were incorporated into the final version of the questionnaire, which was distributed to the participants.
Permission to conduct the study was obtained from the Henan University administrators.

To manage the distribution and collection of responses, an online survey platform, Questionnaire Star, was used.
Each respondent received a link and was given a week to complete the survey. After the responses were collected,
the data were tallied, coded, and analyzed using the Statistical Package for Social Sciences (SPSS) to address the
research questions.

2.4. Statistical analysis

The following statistical tools were employed in this study to process the data collected to evaluate students’
assessments of their coaches’ skills using technology tools for soccer training at Henan University.

The weighted average was used to assess various aspects of coaches’ integration of digital technology, such as
the perceived impact on skill development and enhancement of training effectiveness. The standard deviation
provided insight into the variability of students’ responses and helped determine the consistency of their
assessments. Analysis of Variance (ANOVA) was used to highlight respondents’ perceptions based on their
demographic profiles. Finally, Pearson’s Product Moment Correlation gauged the strength and direction of the
relationship between coaches’ efficacy in implementing tech-assisted soccer training and perceived challenges
that may arise.

The significance level was set at 0.05, with null hypotheses being accepted if the deliberated value exceeds 0.05;
however, if they do not, they are rejected.

3. Results and analysis

The following section presents the findings of the study, analyzing the data collected from the respondents. The
results are discussed in relation to the research objectives, focusing on the impact of instructional leadership on
student outcomes in music education.

Table 1: Summary of the Integration of Digital Technology into Campus soccer Teaching

Domain Mean SD Rank Interpretation
The perceived impact on skill development 2.74 0.69 2 Manifested
Enhancing Training Effectiveness 2.61 0.64 3 Manifested
Engagement and Motivation during Training 2.60 0.65 4 Manifested
Accessibility and Ease of Use 2.83 0.64 1 Manifested
Overall Mean 2.70 0.49 - Manifested

Scale: 1.00-1.50: Not Manifested; 1.51-2.50: Slightly Manifested; 2.51-3.50: Manifested; 3.51-4.00: Highly
Manifested

Table 1 provides a summary of the integration of digital technology in campus football teaching, encompassing
four key domains: perceived impact on skill development, enhancement of training effectiveness, engagement
and motivation during training sessions and accessibility and ease of use. The table consolidates the mean scores,
standard deviations, and rankings for each domain to provide an overall picture of how digital technology has
influenced soccer training.

The overall integration of digital technology in campus soccer teaching received a mean score of 2.70, indicating
that the integration was successfully manifested. This reflects the view that digital technology is a beneficial tool
for soccer training, facilitating skill development, training efficiency, engagement and ease of use. However,
further optimization is needed, particularly in enhancing motivation and training effectiveness, which can be
achieved by tailoring technology more closely to the specific needs of football training (Wang et al., 2021).
Table 2: Difference in the Integration of Digital Technology according to Age
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Domain Categories Mean F-Value | Sig. Intefp_retatlon/
Decision
The perceived 12_3/;; rseglrg g;g
impact on  skill 5924 zears old 3'19 0.51 0.67 Not significant/accept HO
development 25 years old and above 2.78
18 years old 2.59
Enhancing Training | 18-21 years 2.60 -
Effectiveness 22-24 years old 5 86 0.36 0.78 Not significant/accept HO
25 years old and above 2.73
coeren_ara | 1720 .7
Motivation  during Y : 1.16 0.32 Not significant/accept HO
Training 2224 years old 2.86
25 years old and above 2.72
18 years old 2.84
Accessibility  and | 18-21 years 2.84 -
Ease of Use 22-24 years old 524 0.90 0.44 Not significant/accept HO
25 years old and above 2.87
18 years old 2.84
Integration of Digital | 18-21 years 2.84 -
Technology 22-24 years old 594 0.22 0.88 Not significant/accept HO
25 years old and above 2.87

Level of significance = 0.05.

Table 2 presents the differences in the integration of digital technology into campus soccer teaching based on the
respondents’ ages. The table evaluates four domains: perceived impact on skill development, enhancement of training
effectiveness, engagement and motivation during training sessions, and accessibility and ease of use.

In summary, across all four domains and the overall integration of digital technology, no statistically significant differences
were found based on respondents’ ages. Thus, the null hypothesis is supported, suggesting that age does not play a significant
role in the perceived integration of digital technology in campus soccer teaching. This is noteworthy because younger
individuals are often considered digital natives and may be expected to adapt more easily to technology. However, the
findings align with research by Miah (2017), which suggests that while younger users may be more familiar with digital
platforms, the effectiveness and impact of technology use in education depend more on the quality of integration rather than
the user’s age.

Table 3: Difference in the Integration of Digital Technology according to Sex
Domain Categories Mean t-value Sig Interp_retatlon/
Decision
The perceived impact on skill | Male 2.85 R Lo i
development Fermale > 64 2.17 0.03 Significant/rejective HO:
Enhancing Training | Male 2.69 -
Effectiveness Female 553 1.81 0.07 Not significant/accept HO
Engagement and Motivation | Male 2.57 ) N
during Training Female 563 0.63 0.53 Not significant/accept HO
Accessibility and Ease of Use Male 282 -0.54 0.59 Not significant/accept HO
y Female 2.86 ' ' g P
Integration ~ of  Digital | Male 2.73 -
Technology Female 567 0.97 0.33 Not significant/accept HO

Level of significance = 0.05.

Table 3 presents the differences in the integration of digital technology into campus soccer teaching based on the
respondents’ sex. The table evaluates four key domains: perceived impact on skill development, enhancement of
training effectiveness, engagement and motivation during training sessions, and accessibility and ease of use.
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In summary, the table shows that a significant difference between male and female respondents is only observed
in the perceived impact on skill development, where males report a greater impact. For all other domains,
including enhancement of training effectiveness, engagement and motivation, accessibility and ease of use and
overall integration of digital technology, there were no statistically significant differences between male and
female respondents. This suggests that while digital technology impacts skill development differently between
sexes, its role in motivation and ease of use is more universally experienced, as supported by literature
emphasizing the broad appeal and usability of digital tools in education (Miah, 2017; Wyant & Baek, 2019).
Table 4: Difference in the Integration of Digital Technology at Year Level

Domain Categories Mean F-Value Sig. Interp.retatlon/
Decision
1st year 2.73
The perceived on dy oar 585
impact on skill y : 1.94 0.13 Not significant/accept HO
3rd year 2.72
development
4th year 2.55
hanci 1st year 2.60
En .ar.1cmg 2nd year 2.68 N
Training 1.39 0.25 Not significant/accept HO
. 3rd year 2.62
Effectiveness
4th year 2.45
1st year 2.91
Engagement and ond vear X
Motivation during y : 2.53 0.06 Not significant/accept HO
- 3rd year 2.76
Training
4th year 2.49
1st year 2.73
Accessibility and | 2nd year 2.87 N
Ease of Use 3rd year 581 0.30 0.83 Not significant/accept HO
4th year 2.79
) 1st year 2.74
Integration of >nd vear 572
Digital Y : 1.36 0.26 Not significant/accept HO
3rd year 2.73
Technology
4th year 2.57

Level of significance = 0.05.

Table 4 presents the differences in the integration of digital technology into campus soccer teaching based on the
respondents’ year levels. The table assesses four domains: perceived impact on skill development, enhancement
of training effectiveness, engagement and motivation during training sessions and accessibility and ease of use.
In summary, across all four domains and the overall integration of digital technology, no statistically significant
differences were found based on the respondents’ year levels. Therefore, the null hypothesis is accepted for all
domains, indicating that year level does not significantly affect the perceived integration of digital technology in
campus soccer teaching. This is consistent with research by Wyant and Baek (2019), who emphasized that when
technology is appropriately integrated into sports education, it can be equally beneficial for all learners, regardless
of their year level. This uniformity supports the idea that when well-integrated, digital tools can provide consistent
benefits across different learning stages (Bunker & Thorpe, 2019).
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Table 5: Summary of Challenges Associated with Implementation

Domain Mean SD Rank Interpretation
Technological Barriers 2.90 0.61 1 Evident
Cost and Resource Availability 2.75 0.61 4 Evident
Training and Technical Support 2.82 0.65 2 Evident
Adaptation to New Technology 2.76 0.60 3 Evident
Overall Mean 2.81 0.60 - Evident

Scale: 1.00-1.50: Not Evident; 1.51-2.50: Slightly Evident; 2.51-3.50: Evident; 3.51-4.00: Highly Evident
Table 5 summarizes the challenges associated with the implementation of digital technology in campus soccer
training. The table evaluates four domains: technological barriers, cost and resource availability, training and
technical support, and adaptation to new technology. Each domain was assigned a mean score, standard deviation,
and rank, with an overall assessment of the challenges.

Overall, the summary of challenges associated with the implementation of digital technology shows a mean score
of 2.81, indicating that these challenges are evident across all domains, with technological barriers being the most
significant hurdle in integrating digital tools into football training. The most prominent challenge is
"Technological Barriers" (mean = 2.90), reflecting the widespread technical difficulties encountered by users,
consistent with literature discussing the importance of overcoming such barriers for successful integration
(Hughes & Franks, 2018).

Table 6: Differences in Challenges Associated with Implementation based on Age

Domain Categories Mean | F-Value | Sig. Inte(p.retatlon/
Decision

18 years old 3.01
Technological 18-21 years 2.86 1.70 0.17 Not significant/accept
Barriers 22-24 years old 2.38 ' ' HO

25 years old and above 2.83

18 years old 2.82
Cost and Resource | 18-21 years 2.72 0.49 0.69 Not significant/accept
Availability 22-24 years old 2.52 ' ' HO

25 years old and above 2.70

18 years old 2.95
Training and | 18-21 years 2.77 117 0.32 Not significant/accept
Technical Support 22-24 years old 2.71 ' ' HO

25 years old and above 2.71

18 years old 2.82
Adaptation to New | 18-21 years 2.75 0.61 0.61 Not significant/accept
Technology 22-24 years old 2.38 ' ' HO

25 years old and above 2.71
Challenges 18 years old 2.90 o
Associated with 18-21 years 2.78 0.90 0.44 Not significant/accept
Implementation 22-24 years old 2.50 HO

25 years old and above 2.74

Level of significance = 0.05.
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Table 6 presents the challenges associated with the implementation of digital technology in campus soccer
training, based on the respondents’ ages. The table evaluates four domains: technological barriers, cost and
resource availability, training and technical support, and adaptation to new technology.

In summary, across all four domains and the overall challenges associated with the implementation of digital
technology, no statistically significant differences were found based on respondents’ age. Therefore, the null
hypothesis is supported, indicating that age does not significantly affect the challenges encountered in the
implementation of digital technology in campus soccer training. This suggests that age does not influence how
respondents experience challenges related to technology, which is consistent with Miah (2017), who found that
the main barriers to digital technology adoption are infrastructural and not age-dependent.

Table 7: Differences in Challenges Associated with Implementation based on Sex

Domain Categories Mean t-value Sig Interp_retatlon/
Decision
Male 2.85 Not
Technological Barri -1.43 0.15 L
eehnological Barrers Female 2.97 significant/accept HO
Cost and Resource | Male 2.73 Not
o -0.65 0.51 L
Availability Female 2.78 significant/accept HO
Training and Technical | Male 2.77 118 0.24 Not
Support Female 2.88 ' ' significant/accept HO
Adaptation to  New | Male 2.74 Not
—-0.82 0.41 L
Technology Female 2.80 significant/accept HO
Challenges Associated | Male 2.77 106 0.29 Not
with Implementation Female 2.86 ' ' significant/accept HO

Level of significance = 0.05.

Table 7 presents the challenges associated with the implementation of digital technology in campus soccer
training, based on the respondents' sex. The table evaluates four key domains: technological barriers, cost and
resource availability, training and technical support, and adaptation to new technology. The table provides mean
scores for male and female respondents, along with corresponding t-values, significance levels (Sig.), and
interpretations or decisions regarding the hypothesis.

In summary, across all four domains and the overall challenges associated with the implementation of digital
technology, no statistically significant differences were found based on the respondents' sex. Therefore, the null
hypothesis is accepted for all domains, indicating that both male and female respondents perceive similar
challenges in the implementation of digital technology in campus soccer training. Both male and female
respondents reported similar challenges regarding technological barriers, cost, training, and adaptation, reflecting
the universal nature of these issues, as noted by Potrac et al. (2018).

Table 8: Differences in Challenges Associated with Implementation-based Year Level

Domain Categories Mean F-Value Sig. Interpretation/
Decision
1st year 2.76
. . 2nd year 2.90 .
Technological Barriers 3rd year 584 0.68 0.56 Not significant/accept HO
4th year 2.99
1st year 2.55
Cost and Resource | 2nd year 2.79 A
Availability 3rd year > 68 0.73 0.54 Not significant/accept HO
4th year 2.78
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1st year 2.70

Training and Technical | 2nd year 2.83 -

Support 3rd year 570 1.38 0.25 Not significant/accept HO
4th year 2.95
1st year 2.54

Adaptation to New | 2nd year 2.82 -

Technology 3rd year 569 1.02 0.39 Not significant/accept HO
4th year 2.78
1st year 2.64

Challenges Associated | 2nd year 2.84 -

with Implementation 3rd year 573 0.86 0.47 Not significant/accept HO
4th year 2.88

Level of significance = 0.05.

Table 8 presents the challenges associated with the implementation of digital technology in campus soccer
training, based on the respondents’ year-level. The table evaluates four domains: technological barriers, cost and
resource availability, training and technical support, and adaptation to new technology. The data are presented by
year level—1st year, 2nd year, 3rd year, and 4th year—along with their corresponding mean scores, F-values,
significance levels (Sig.), and interpretations or decisions regarding the hypothesis.

In summary, across all four domains and the overall challenges associated with the implementation of digital
technology, no statistically significant differences were found based on the respondents’ year level. Therefore,
the null hypothesis is supported, indicating that year level does not significantly affect the challenges encountered
in the implementation of digital technology in campus soccer training. This uniformity suggests that students
across all year levels face similar difficulties with technology integration, which is consistent with literature that
points to widespread infrastructural challenges rather than student-specific issues (Hughes & Franks, 2018).
Table 9: Relationship between the Integration of Digital Technology and Challenges Associated with
Implementation

The perceived Engagement
impact on Enhancing and Accessibility | Integration of
P Training Motivation and Ease of | Digital
skill : .
Effectiveness | during Use Technology
development .
Training

Technological | Pearsonr | 0.59 0.59 0.02 0.85 0.68
Barriers Sig. 0.00 0.00 0.78 0.00 0.00
Cost and | Pearsonr | 0.63 0.66 -0.01 0.74 0.68
Resource .
Availability Sig. 0.00 0.00 0.85 0.00 0.00
Training and | Pearsonr | 0.63 0.63 0.02 0.69 0.66
Technical Sig. 0.00 0.00 0.81 0.00 0.00
Support
Adaptation to | Pearsonr | 0.64 0.64 0.04 0.83 0.69
New .
Technology Sig. 0.00 0.00 0.58 0.00 0.00
Challenges Pearsonr | 0.64 0.64 -0.01 0.80 0.70
Associated
with .
Implementatio Sig. 0.00 0.00 0.95 0.00 0.00
n

Table 9 presents the relationship between the integration of digital technology and the challenges associated with
its implementation in campus soccer training. The table uses Pearson’s correlation coefficient (Pearson r) to assess
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the strength and direction of the relationships across five domains: perceived impact on skill development,

enhancement of training effectiveness, engagement and motivation during training sessions, accessibility and ease

of use and overall integration of digital technology. The significance levels (Sig.) are also provided to indicate

the statistical significance of each relationship.

In summary, the table highlights those challenges associated with digital technology, particularly technological

barriers, cost, resource availability and adaptation to new technology, have a significant impact on accessibility,

ease of use and overall integration of digital tools in football training. However, engagement and motivation

during training sessions are less influenced by these challenges. This finding aligns with the literature, which

emphasizes that overcoming technological barriers is critical for ensuring effective integration of digital tools into

sports education (Miah, 2017; Potrac et al., 2018).

Acknowledgment

This study is part of the Research and Practice Project on Undergraduate Teaching Reform at Henan University

in China. The project is titled "Course Design and Teaching Practice Research for the General Education Course

on Introduction to Electronic Sports,"” with project number HDXJJG2023-076.

REFERENCES

Atencio, M., Clara, T., and Miriam, S. (2014). The role of physical education in holistic child development.
Journal of Physical Education and Sport Pedagogy, 19(5), 546-558.

Azimovna, K. B. (2020). The role of sports culture in shaping societal values. European Journal of Physical
Education and Sport Science, 6(1), 44-50.

Bassett, D. R. et al. (2013). Impact of Physical Activity Programs on the Physical Activity Levels. Medicine and
Science in Sports and Exercise, 45(5), 110-118.

Bodsworth, H., and Goodyear, V.A. (2017). Barriers to and facilitators of using digital technologies in the
cooperative learning model in physical education. Physical Education and Sport Pedagogy, 22, 563-579.

Bronikowski, M. (2011). Transitioning from traditional to modern approaches to teaching physical education. In
K. Hardman (Ed.), Contemporary Issues in Physical Education (pp. 122-142). Meyer and Meyer Sport,
UK.

Bucher, C. A. (1987). Foundations of physical education. St. Louis, MO: C.V. Mosby Company.
Buecher, C. A. (1987). Sport in contemporary society. New York: John Wiley & Sons.

Bunker, D., & Thorpe, R. (2019). The Role of Technology in Coaching: Challenges and Opportunities. Journal
of Sports Sciences, 37(3), 253-265. d0i:10.1080/02640414.2018.1490712

Cal, Y. (2024). Research on the current state and practical path of digital sports training monitoring in colleges
and universities. Contemporary Sports Science and Technology, 2024(03).

Camacho, C., Murcia, J. A. M., & Tejada, J. L. (2008). The effects of a sports program on the self-esteem of
adolescents. Revista Internacional de Ciencias del Deporte, 11(4), 21-36.

pg. 37


https://doi.org/10.1080/02640414.2018.1490712

Global Journal of Education and Allied Research (GJEAR) Vol. 15 (11)

Casey, A., Goodyear, V. A., & Armor, K.M. (2017). Rethinking the relationship between pedagogy, technology
and learning in health and physical education. Sport Educ. Soc., 22, 288-304.

Chang, K. E., Zhang, J., Huang, Y. S., Liu, T. C., and Sung, Y. T. (2020). Applying AR in physical education to
improve motor skills learning. Interactive Learning Environments, 28(6), 685-697.

Chen, J. (2023). Analysis of ChatGPT application to assist digitalization of sports teaching. Research on
Innovation in Ice and Snow Sports, 2023(09).

Chen, L. (2022). Research on the application of core strength training in the physical training of martial arts
routines in colleges and universities—taking the martial arts routine students of Guangdong Police College
as an example. Youth Sports, 2022(09).

Cheng, Y., and Fan, Y. (2023). Theoretical logic, dilemma attribution, and response strategies for the sports
industry supply and demand balance under the new development pattern. Journal of Wuhan Institute of
Physical Education, 2023(06).

Chomitz, V. R., et al. (2009). Physical fitness and academic achievement in middle school students. Journal of
School Health, 79(1), 30-37.

Cohen, D. D., Voss, C., Sandercock, G. R. (2015). Fitness testing for children: Let us mount the zebra! J. Phys.
Act. Health, 12, 597-603.

Demirhan, G. (2004). The importance of sport in education. Ankara: Nobel Publications.

Digiteum Team. (2021). “What is the Impact of Technology on Sports and Fitness?”

Ding, M. (2023). The return of social public power: essential questions, implementation strategies, and future
prospects for the reform of single sports associations. Journal of Beijing Sport University, 2023(04).

Finkenberg, M. E. et al. (2005). Educational Simulations: Learning Through Practice. The Sport Psychologist,
19(1), 102-112.

Fletcher, T., Chroinin, D., Gleddie, D., & Beni, S. (2021). Meaningful physical education: An approach for
teaching and learning. Routledge.

Friskawati, G.F., Karisman, V.A. and Stephani, M.R. (2019). Analyzing the challenges of using technology in
physical education. Advances in Social Science, Education, and Humanities Research, 407, 15-17.

Fromel, K., et al. (2016). Physical education in the Czech Republic. Physical Education and Sport Pedagogy,
21(3), 225-238.

Geisen, M., Fox, A., & Klatt, S. (2023). VR as an innovative learning tool in sports education. Applied Sciences,
13(4), 2239.

Grossing, S. (1991). Educational value of sport. International Review for the Sociology of Sport, 26(4), 317-326.

pg. 38


https://www.digiteum.com/impact-of-technology-sports-fitness/

Global Journal of Education and Allied Research (GJEAR) Vol. 15 (11)

Guo, B. (2023). Research on physical training in soccer training. Contemporary Sports Science and Technology,
2023(13).

Hardman, K. (2008). Physical education in schools: A global perspective. Kinesiology, 40(1), 5-28.

Harris, J., & Haughton, J. (2020). Enhancing athletic training using virtual reality: A review. Sports Medicine,
50(12), 2319-2331. https://doi.org/10.1007/s40279-020-01323-3.

Harris, R., Loughran, J., & Macdonald, D. (2020). Enhancing soccer training using virtual reality: Improving
spatial awareness and reaction times. Journal of Sports Technology, 14(1), 89-104.

Hartwig, T. B., del Pozo-Cruz, B., White, R. L., Sanders, T., Kirwan, M., Parker, P. D., et. al. (2019). A
monitoring system to provide feedback on student physical activity during physical education lessons.
Scand. J. Med. Sci. Sports., 29, 1305-1312.

Hilvoorde, I. V. (2016). Sport and play in a digital world. Sport, Ethics and Philosophy, 10(1), 1-4.

Hou, J., Yu, L., and Fei, S. (2019). Four-point trapezoidal calibration algorithm for human-computer interaction
system based on 3D sensor. Measurement 134:730—738.
https://doi.org/10.1016/j.measurement.2018.11.016.

Hou, X., et al. (2019). Intelligent devices in sports training: Applications and impact. Journal of Physical
Education and Sport, 19(2), 467-475.

Hsiao, H.-S. and Chen, J.-C. (2016). A gesture-based interactive game-based learning approach to improve
preschoolers’ learning performance and motor skills. Computer Education, 95, 151-162.

Hua, E., Ji, W., & Wu, X. (2017). Exploration and practice of cultivating engineering innovation talent in the
context of China’s joining the Washington Accord. China Higher Education Research, 2017(01).

Huan Nan, C., and Zhen Zhong, L. (2021). An artificial intelligence fuzzy system to improve physical education
teaching method. Journal of Intelligent & Fuzzy Systems, 40(2), 3595-3604.

Huang, H. (2020). Strategic thinking in promoting the sports industry to become a pillar industry of the national
economy. Sports Science, 2020(12).

Hughes, M., & Franks, I. (2018). Video Analysis in Sport: Applications and Innovations. International Journal
of Performance Analysis in Sport, 18(3), 390-401. https://doi.org/10.1080/24748668.2018.1509894

Juditya, S., Suherman, A., Rusdiana, A., Nur, L., Agustan, B., and Zakaria, D.A. (2020). Digital teaching material
"POJOK": One of the technology-based media in physical education. Learning International Journal of
Psychosocial Rehabilitation, 24(10), 1774-1784.

Kim, J., et al. (2020). Human-computer interaction in sports and physical exercise. Journal of Sports Sciences,
38(12), 1412-1420.

pg. 39


https://doi.org/10.1007/s40279-020-01323-3
https://www.tandfonline.com/doi/full/10.1080/17511321.2016.1171252
https://doi.org/10.1016/j.measurement.2018.11.016
https://doi.org/10.1080/24748668.2018.1509894

Global Journal of Education and Allied Research (GJEAR) Vol. 15 (11)

Kim, J., Merrill, K., Xu, K., and Sellnow, D. D. (2020). My coaches is a machine: Understanding students’
perceptions of Al teaching assistants in online education. Int. Int. J. Hum. Comput. Int. 36, 1902-1911.
https://doi.org/10.1080/10447318.2020.1801227

Kirby, P. et al. (2018). Employment challenges for physical education graduates. Education and Training, 60(3),
244-257.

Kirby, S. 1., Duignan, M. B., & McGillivray, D. (2018). Mega-sport events, micro and small business leveraging:
introducing the. Event Manage, 22, 917-931.

Kirk, D. (1993). School bodies: School practice and public discourse 1880-1950. Leicester: Leicester University
Press.

Kirk, D. (1999). Physical culture, physical education, and relational analysis. Sport, Education and Society, 4(1),

45-55,
Kirk, D. (2012). Physical education futures: Can we reform physical education in the early 21st century.
eJRIEPS, 27.

Kirk, D., and D. Macdonald (2018). The role of technology in physical education: A review. Physical
Education and Sport Pedagogy, 23(4), 397-410.

Kirk, D., and R. Tinning (2017). Physical education, curriculum, and culture: Critical issues in the contemporary
crisis. Taylor and Francis.

Koekoek, J., van der Mars, H., Walinga, W., & Hilvoorde, I. (2018). Aligning digital video technology with game
pedagogy in physical education. Journal of Physical Education Recreation and Dance, 89(1), 13-22.

Kuang, J., & Yu, R. (2023). The connotation, limiting factors, and promotion mechanisms of digital sports
teaching in colleges and universities. Bulletin of Sports Science and Technology Literature, 2023(05).

Kuo, H. C., Tseng, Y. C., and Yang, Y. T. C. (2019). Promoting college students’ learning motivation and
creativity through a STEM interdisciplinary PBL human-computer interaction system design and
development course. Think Skills Creat. 31, 1-10. https://doi.org/10.1016/j.tsc.2018.09.001

Lambert, C. (2016). Digital physical education: Potential for digital technologies in physical education.
Interactive Learning Environments, 24(5), 1038-1051.

Larsson, L. and Karlefors, 1. (2015). Physical education cultures in Sweden. Physical Education and Sport
Pedagogy, 20(5), 442-457.

Legrain, P., Gillet, N., Gernigon, C., & Lafreniere, M.A. (2015). Integration of information and communication
technology and student motivation in a physical education setting. Journal of Teaching in Physical
Education, 34(3), 384-401.

Leonetti, M., Zhu, W. and Chen, W. (2017). The role of physical education in developing sports culture. Journal
of Physical Education and Sport, 17(3), 1128-1134.

pg. 40


https://doi.org/10.1080/10447318.2020.1801227
https://doi.org/10.1016/j.tsc.2018.09.001

Global Journal of Education and Allied Research (GJEAR) Vol. 15 (11)

Li, B. (2020). Research on middle school soccer teaching strategies under the concept of "campus soccer”. Youth
Sports, 2020(07).

Li, C., & Zhou, B. (2023). Innovation strategy of a college physical education teaching model under the
background of digitalization. Contemporary Sports Science and Technology, 2023(28).

Li, J. (2021). An experimental study on improving lower limb proprioception and strength in young soccer players
through functional training. Bulletin of Sports Science and Technology Literature, 2021(12).

Li, L., & Lv, W. (2023). International experience and enlightenment of collaborative governance of youth sports
events. Journal of Wuhan Institute of Physical Education, 2023(02).

Li, X., & Li, W. (2015). The alienation phenomenon of campus soccer in my country. Journal of Sports Science,
2015(05).

Liu, C., Li, W., & Chen, B. (2022). Digital integration and innovation of traditional sports club teaching in the
context of big data. Zhejiang Sports Science, 2022(06).

Liu, C., Zhang, Y., & Li, S. (2019). Impact of video analysis on soccer training and player development. Journal
of Sports Science and Medicine, 18(2), 230-240.

Liu, Y. (2019). The educational value of campus soccer and its realization methods. Journal of Capital Institute
of Physical Education, 2019(05).

Mansurovich, K.I. (2022). The importance of digital consciousness in modern physical education. Physical
Education of Students, 26(2), 118-125.

Miah, A. (2017). Sport 2.0: Transforming sports for a digital world. MIT Press.

Modra, C., Domokos, M., & Petracovschi, S. (2021). The use of digital technologies in the physical education
lesson: A systematic analysis of scientific literature. Timisoara Physical Education and Rehabilitation
Journal. https://doi.org/10.2478/tperj-2021-0004

Mozolev, O., et al. (2020). Healthy lifestyle: modern concepts of physical education. Journal of Physical
Education and Sport, 20(1), 8-13.

Nan, M. (2017). Comparative analysis of the basic characteristics of China, Japan, and South Korea in accepting
modern soccer culture. Journal of Shandong Institute of Physical Education, 2017(01).

NASPE (National Association for Sport and Physical Education). (2012). Instructional Framework for Fitness
Education in Physical Education. Reston, VA: NASPE.

Neumann, D. L. (2016). Virtual reality training for sport: Current status and future directions. International
Journal of Sport and Exercise Psychology, 14(2), 123-142.

pg. 41


https://doi.org/10.2478/tperj-2021-0004

Global Journal of Education and Allied Research (GJEAR) Vol. 15 (11)

@sterlie, O., and Mehus, 1. (2020). The impact of flipped learning on cognitive knowledge learning and intrinsic
motivation in Norwegian secondary physical education. Educ. Sci., 10(110), 1-16.

Palao, J.M., Hastie, P.A., Cruz, P.G., Ortega, E. (2015). The impact of video technology on student performance
in physical education. Technology, Pedagogy and Education, 24(1), 51-63.

Palicka, P., Jakubec, L., & Zvonicek, J. (2016). Mobile apps that support physical activities and the potential of
these applications in physical education at school. Journal of Human Sport and Exercise, 11(1), 176-194.

Papaioannou, A. (1998). Goal Perspectives, Motivational Climate, and Coping in Physical Education. European
Physical Education Review, 4(1), 5-29.

Paraskevaidis, P., & Fokides, E. (2020). Using 360° videos for teaching volleyball skills to primary school
students. Open Journal for Information Technology, 3(1), 21-38.

Petray, K. D. (1989). Physical education: Content and delivery. Journal of Physical Education, Recreation &
Dance, 60(3), 34-38.

Potrac, P., Jones, R. and Nelson, L. (2018). The influence of technology on coaching practice. Sport, Education
and Society, 23(1), 105-119. https://doi.org/10.1080/13573322.2016.1214157.

Quintas-Hijos, A., Pefiarrubia-Lozano, C., & Bustamante, J. C. (2020). Analysis of the applicability and utility of
gamified didactics with exergues at primary schools: Qualitative findings from a natural experiment. PLoS
ONE, 15(4), 1-27.

Rapp, A. (2020). Design fictions for learning: A method for supporting students in reflecting on technology in
Human-Computer Interaction courses. Comput. Educ. 145:103725. doi:10.1016/j.compedu.2019.103725.

Rapp, T. (2020). The limitations of traditional soccer training methods. Journal of Sports Training and Coaching,
34(1), 56-68.

Ren, Y., & Tian, T. (2009). PCK Necessity for coaches’ education reform. Journal of Southwest University
(Social Science Edition), 2009(02).

Robinson, D. B., and L. Randall (2017). Gadgets in the gymnasium: physical educators’ use of digital
technologies. CILT/RCAT, 43(1), 1-21.

Robinson, L. E. (2011). The relationship between physical activity and cognitive function among school-age
children. Pediatric Exercise Science, 23(1), 7-14.

Robinson, L.E., & Goodway, J.D. (2009). Instructional climates in motor skill development. Journal of Research
in Childhood Education, 24(1), 3-21.

Sallis, J. F. et al. (2003). Physical education’s role in public health. Research Quarterly for Exercise and Sport,
74(2), 127-135.

pg. 42


https://doi.org/10.1080/13573322.2016.1214157
https://doi.org/10.1016/j.compedu.2019.103725

Global Journal of Education and Allied Research (GJEAR) Vol. 15 (11)

Sargent, J. (2017). Digital technologies and learning in physical education: Pedagogical cases. Digital
Technologies and Learning in Physical Education: Pedagogical Cases, 3322, 1-264.

Schempp, P. G., & McCullick, B. A. (2019). Balancing technology and tradition in coaching. Journal of Sports
Sciences, 37(8), 890-901. https://doi.org/10.1080/02640414.2018.1528946.

Shephard, R. J. (1986). Habitual physical activity and academic performance. Journal of Sports Medicine and
Physical Fitness, 26(1), 12—20.

Shephard, R.J., et al. (1984). The impact of daily physical education on academic performance. Pediatric Exercise
Science, 4(2), 57-63.

Shi, W., Pan, R., Dong, Z., & Wang, M. (2009). Research on the cultivation of high-quality soccer talent in my
country by the “Beijing Institute of Technology model”. China Sports Science and Technology, 2009(04).

Sibley, B. A., & Etnier, J. L. (2003). The relationship between physical activity and cognition in children: A meta-
analysis. Pediatric Exercise Science, 15(3), 243-256.

Slater, S. J. et al. (2012). Association between State Physical Education Time Requirements and Physical
Education Participation. American Journal of Public Health, 102(8), 1594-15909.

Smith, B., & Parr, M. (2007). Using Digital Technology to Improve Student Motivation in Physical Education.
Journal of Physical Education, Recreation & Dance, 78(1), 36-41.

Squire, K., & Jenkins, H. (2003). Harnessing the power of games in education. Insight, 3(1), 5-33.

Steinberg, C., Zihlke, M., Bindel, T., & Jenett, F. (2020). Esthetic education revised a contribution to mobile
learning in physical education. Ger. J. Exerc. Sport Res., 50, 92-101.

Tao, M., Zheng, J., & Wang, X. (2022). Reflections on the co-construction of sports colleges by individual sports
associations and colleges from the perspective of sports and education integration. Journal of Tianjin
Institute of Physical Education, 2022(04).

Thomas, J. R., & Stratton, G. (2006). Physical Education in Schools. Medicine and Science in Sports & Exercise,
38(5), 911-914.

Tong, X., & Cao, G. (2023). Contemporary connotations, current states and countermeasures of digital technology
empowering sports education. Contemporary Sports Science and Technology, 2023(36).

Trudeau, F. and Shephard, R.J. (2008). Physical education, school physical activity, school sports, and academic
performance. International Journal of Behavioral Nutrition and Physical Activity, 5(1), 10-20.

Urquiza-Fuentes, J., & Paredes-Velasco, M. (2017). Big data and artificial intelligence in sports education.
Journal of Sports Analytics, 6(4), 341-352.

pg. 43


https://doi.org/10.1080/02640414.2018.1528946

Global Journal of Education and Allied Research (GJEAR) Vol. 15 (11)

Vazou, S., Mischo, A., Ladwig, M.A., Ekkekakis, P., & Welk, G. (2019). Psychologically informed physical
fitness practice in schools: A field experiment. Psychol. Sport Exerc., 40, 143-151.

Vernadakis, N., et al. (2012). The impact of interactive video games on students’ motivation in physical education.
Technology, Pedagogy and Education, 21(3), 355-368.

Wang, F., Zhang, Y., Tan, X., & Wang, J. (2021). Research on the physical characteristics of soccer players in
different positions. Youth Sports, 2021(03).

Wang, H., Wang, L., & Wang, X. (2021). Evaluating the effectiveness of digital tools in sports education: A focus
on soccer. Educational Technology Research and Development, 69(1), 75-89.

Wang, M. Y., & Liu, J. W. (2021). Effectiveness of digital tools in sports training: A systematic review.
Educational Technology Research and Development, 69(1), 115-137. https://doi.org/10.1007/s11423-
020-09830-8

Wang, X. (2023). Research on the key ability composition and development of digital teaching practice of college
physical education teachers. Contemporary Sports Science and Technology, 2023(32).

Winn, W. (2002). Current trends in educational technology research: the study of learning environments.
Educational Psychology Review, 14(3), 331-351.

Wintle, J. (2019). Digital technology in physical education: Global perspectives. Sport, Education and Society,
24(6), 665-667.

Wyant, H., & Baek, S. (2019). The use of digital technologies in physical education. International Journal of
Physical Education, 56(1), 18-25.

Wyant, J., & Baek, J.H. (2018). Rethinking technology adoption in physical education. Curric. Stud. Health Phys.
Educ., 10, 3-17.

Xie, S., Gong, B., Li, F., & Liu, F. (2018). A comparative study on the development plans of Chinese and Japanese
football, taking the "Medium- and Long-term Development Plan of Chinese Football (2016-2050)" and
the "JFA Medium-term Plan (2015-2022)" as examples. Sports and Science, 2018(05).

Xu, Q., Ming, J., Zhu, H., Luo, X., & Xue, S. (2021). Exploration of the practical application of the youth sports
competition system in Jiangsu Province. Sports and Science, 2021(02).

Xun, C., & Chen, H. (2023). The dependence and expression of interest in sports colleges jointly established by
the central government and local governments. Higher Education Forum, 2023(01).

Yang, X., Wu, L., & Li, S. (2019). Basic issues and strategic choices in the management of youth campus soccer-
characteristic schools in my country. Sports Science, 2019(06).

pg. 44


https://doi.org/10.1007/s11423-020-09830-8
https://doi.org/10.1007/s11423-020-09830-8

Global Journal of Education and Allied Research (GJEAR) Vol. 15 (11)

Zhang, Y., He, X., & Zhang, Q. (2023). The operation of undergraduate courses in the context of high-quality
development: implications, constraints, and implementation paths. Journal of Tianjin Normal University
(Social Science Edition), 2023(05).

Zhao, Y. (2008). The manifestation, characteristics, and value of Chinese soccer culture. Sports and Science,
2008(03).

Zhao, Z., Gao, F., Sun, L., Zhang, L., & Ji, Z. (2018). Construction of characteristic schools for youth campus
soccer in my country: concepts, characteristics and reflection. Journal of Capital Institute of Physical
Education, 2018(03).

Zhou, M., Lin, Y., & Wang, Q. (2021). Gamification in Sports Education: Enhancing Engagement through Digital
Tools. Journal of Sports and Physical Education, 27(3), 112-126.

Zhu, C., Guo, X., Wang, K., & Liu, L. (2022). Research on the integrated development model of higher-education
colleges in my country in the new era—and on the innovation of the "Nanjing Sports Model." Sports
Research, 2022(01).

pg. 45



