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The purpose of this study is to explore how artificial intelligence (AI) and big data can be used to solve
the twin issues of athlete safety and sports event quality in a college sports environment.
Furthermore, this study attempts to fill the literature vacuum regarding the application and
effectiveness of artificial intelligence and big data in improving safety and quality in collegiate sports
administration by investigating possible synergies between these elements and the implementation of
developed technologies. This qualitative study used a sampling method to conduct in-depth interviews
with 18 sports administrators and commentators. Using coding and classification methods, the data
were evaluated thematically with a focus on artificial intelligence and big data applications. Research
has found that artificial intelligence and big data play a key role in proactively reducing injuries,
optimizing athlete performance and enabling data-driven decision-making. It also identifies barriers
and opportunities for integrating these technologies, revealing their dynamic potential. This study
provides new perspectives on the relationship between safety and quality and the application of
artificial intelligence and big data in collegiate sports management. It also highlights the ways in
which these technologies have transformative potential in sport. The findings have important
implications for educational programs and policy development aimed at managing responsible
technology integration and preparing future professionals in the field of sport management.

Keywords: Artificial Intelligence, Quality, Safety, Sports Management, Big Data Integration, Data
Analytics.

INTRODUCTION

Technology has transformed sports administration, from player performance evaluation to fan engagement.
Sports organisations now have access to inconceivable insights and capabilities thanks to big data and AI
(Halappa, 2023; Liu, Tan, & Pawar, 2022; Rigoni et al., 2023). Big data analytics, and artificial intelligence (AI)
are reshaping the landscape of daily life (Hu & Xu, 2023). Performance analysis Trainers and sports scientists use
data analytics to identify detailed patterns in players' motions, physiological reactions, and tactical decisions. This
knowledge enables for customized training, recovery, and tactical changes during battles. Sensor-equipped
wearables can quickly track athletes and provide feedback to enhance performance and avoid injury (Fialho,
Manhães, & Teixeira, 2019). Data-driven digital platforms have changed fan interaction and marketing outside of
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sports. Data analytics may help sports teams customize content, predict fan preferences, and improve fan
experience. Social media sentiment analysis and predictive modeling improve fan-club interactions through
targeted marketing and engaging fan experiences (Feng & Tan, 2020). Sports administration decision-making
requires AI. Large datasets help machine learning algorithms evaluate player performance, recruiting, and game
strategy. Predictive analytics simplify scheduling, resource allocation, and budgeting and increase
competitiveness (Fury, Oh, & Berkson, 2022). Business productivity is improved by AI-powered chatbots and
virtual assistants that handle mundane tasks like ticket sales and customer service. Customizing experiences and
improving communication with natural language processing and machine intelligence may boost fan loyalty for
sports firms (Paschos, 2021).

Data and AI talent finding and recruiting have boosted sports administration's spectator engagement,
training, and athlete well-being. In recent years, the educational environment has seen a significant
transformation, spurred by the unrelenting march of technological developments, notably in the realms of big
data analytics and artificial intelligence (AI) (Sun & Song, 2023, p. 1). Machine learning algorithms and data
analytics can identify prospective student-athletes based on injury histories, performance indicators, and
development potential. Data-driven decision-making optimizes recruiting and team configurations for long-term
success (Li, Karthik, & Rajalakshmi, 2022). Large-scale data and AI have enabled personalized coaching to fit
each athlete's needs. Coaches can tailor training and recovery to physiological signs, biomechanical data, and
performance assessments to increase performance and reduce injury risk. This individualized approach boosts
physical performance and fosters a loving, supportive environment that promotes long-term success and well-
being (Edson et al., 2023). In addition to boosting on-field performance, sports administration uses AI and data
analytics to allocate resources and make strategic choices. Predictive analytics may help colleges estimate
attendance, manage ticket prices, and enhance the fan experience through targeted marketing and promotion (S.
Wang, 2023). Data analysis helps academic institutions promote brand exposure, community participation, and
revenue. This will help them succeed in collegiate athletics' competitive environment.

Several studies on college sports safety and quality have shed light on the field's challenges and prospects
(Foye-Fuller, Derouin, & Buck, 2022). Research on injuries, performance, and fan participation has mostly been
done in sports administration (Bogue, Idriss, Sturkey, & Derouin, 2021). Researchers have also examined athletes'
mental health and fitness to better understand athlete safety. Sports performance has been studied in terms of
distinct coaching philosophies, meal plans, and training regimens (J. A. Braaten, Banovetz, M. C. Braaten,
Kennedy, & LaPrade, 2023). Although previous studies have provided insights into distinctive components of
protection and quality in college sports activities, there is still a substantive lack of records in the current
literature. It is well worth mentioning that previous research have often centered on these components one by one,
without thoroughly inspecting how safety and quality interact with each other (Fialho et al., 2019). The capacity
synergies between safety measures and athlete overall performance, as well as the positive effect of satisfactory
upgrades on safety, have now not been thoroughly investigated (Foye-Fuller et al., 2022). In addition, the ever-
evolving role of AI and Big Data in tackling those challenges is a relatively unexplored area within the realm of
university sports activities management (Gong & Wang, 2021; Leister et al., 2019).

Therefore, the aim of this study is to conduct a comprehensive examination of the fusion of Artificial
Intelligence (AI) and Big Data within the area of college sports management, with dual recognition. This study
aims to discover how these advanced technologies can be carried out to enhance quality and safety in the
collegiate sports landscape. This consists of a radical evaluation of their use in preventing injuries, improving
athletes’ overall performance, and increasing the overall satisfaction of sporting occasions. Furthermore, by
concentrating on the usage of big data and AI in college sports administration and investigating the relationship
between safety and quality, this study seeks to fill a significant gap in the literature. This study aims to achieve the
following research objectives which are given in Table 1.

Table 1. Research Questions and Objectives

Research Questions Objectives

1. How are big data and AI currently being used in college
sports management to enhance safety and quality?

1. To assess the current use and adoption of big data and
AI in college sports management for safety and quality
enhancement.

2. What are the key challenges and opportunities
associated with the integration of big data and AI in
college sports management for safety and quality
improvement?

2. To identify the challenges and opportunities associated
with integrating big data and AI into the sports
management context.
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Research Questions Objectives

3. What is the impact of big data and AI on decision-
making, risk assessment, and injury prevention in college
sports management?

3. To examine the impact of big data and AI on decision-
making processes, risk assessment, and injury prevention.

4. How do college sports administrators and stakeholders
perceive the effectiveness of AI and big data applications
in promoting safety and quality in sports management?

4. To investigate the perceptions of college sports
administrators and stakeholders regarding the
effectiveness of AI and big data applications in promoting
safety and quality.

This groundbreaking AI-Big Data integration to increase safety and quality in collegiate sports administration
is crucial. This study sets a precedent for proactive treatments to safeguard student-athletes and improve sporting
events by addressing player and spectator well-being and enjoyment. These technologies have far-reaching effects
beyond games and tournaments. Advanced analytics and AI-driven solutions will help schools foster creativity
and excellence in their sporting programs. These technologies may also influence sports governance policy by
establishing safety and fairness requirements. Last but not least, AI and Big Data have revolutionized collegiate
sports administration. With this technology, institutions can make athletes, spectators, and stakeholders safer and
more engaged, ushering in a new era of sports administration development and potential.

LITERATURE REVIEW

Role of Big Data in Sports Management

Big Data in sports management involves collecting, storing, processing, and analyzing massive sports datasets.
Financial data, supporter involvement statistics, health and fitness tests, and athlete performance indicators are
included (Feng & Tan, 2020; S. Wang, 2023; Xie, 2022). Sports administration needs Big Data to get practical
insights, expedite operations, improve athlete performance and spectator engagement, and aid decision-making
(X. Wang, 2020). Big Data may help sports organizations enhance management and gain a competitive edge. Big
Data enables sports organizations to do in-depth analysis of performance measurements, injury data, and other
variables influencing outcomes. Sports managers and coaches can make better judgments with the information
provided by this thorough examination (Yin & Wang, 2019). Predictive analytics can predict game outcomes,
athlete injuries, and spectator behavior using historical and real-time data. Proactive action and strategic
planning are made possible by this competence (S. Wang, 2023). Individual athlete data can be utilized to adapt
training programs, dietary plans, and recuperation tactics, allowing athletes to maximize their potential while
lowering the risk of injury. Personalized fan experiences, fan choice prediction, and content delivery can all be
achieved by utilizing big data, which will ultimately boost fan engagement and generate income (Yin & Wang,
2019). Furthermore, Big Data is critical in the analysis of athlete performance. During training and tournaments,
sensors, cameras, and wearable devices collect data, measuring aspects like speed, distance travelled, heart rate,
and more. In order to make real-time modifications to training plans and tactics, trainers and sports scientists use
this data (Xie, 2022). Soccer players' GPS trackers might reveal their position and movement habits. Sports
organizations may use Big Data to track and assess athlete performance and health. Analyzing past injuries and
possible risks helps doctors prevent injuries (Mamo, Su, & Andrew, 2022). National Football League's "The
Electronic Medical Record" system stores and analyzes player health data, enhancing safety and lowering injuries
(Mataruna-Dos-Santos, Faccia, Helú, & Khan, 2020).

Application of AI in Sports Management

The introduction of artificial intelligence (AI) technology in sports administration has disrupted numerous
areas and led to new methods. AI, including machine learning, computer vision, and predictive analytics, has
transformed sports decision-making (Keiper, Fried, Lupinek, & Nordstrom, 2023). Its data analysis, automation,
predictive modeling, and customization features have improved sports management procedures, providing timely
insights and strategic advances. AI is often used in sports administration to analyse athlete performance (Himeur
et al., 2023). AI can analyze video data using computer vision and machine learning algorithms to follow player
movements, generate key performance metrics, and provide real-time insights. Coaches may use AI to improve
player placement, in-game strategy, and team performance. AI helps avoid injuries, says Xia (2023). AI systems
may predict injury risks and alter training regimens using historical health and biomechanical data. Wearables
using AI can track athletes' health. These devices can warn athletes of injury risks and treat them quickly,
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extending their careers. Personalization using AI increases player safety, performance, and audience engagement.
Sports clubs have the ability to customize fan experiences and enhance loyalty using AI-driven chatbots,
recommendation systems, and predictive analytics. This personalized strategy increases revenue, fan pleasure,
and audience size. AI impacts talent acquisition and assessment (Fialho et al., 2019). AI can search massive player
data and performance metrics databases for applications and inform recruitment teams. Data helps sports firms
choose personnel who satisfy strategic goals and performance standards. Sports administration uses AI for talent
acquisition, audience engagement, injury prevention, and performance monitoring. AI can improve sports
management and spectator, athlete, and stakeholder experiences.

Previous Research on Big Data and AI in Sports Management

Big Data and AI may enhance college sports administration, player performance, and student-athlete safety,
according to studies. Mataruna-Dos-Santos et al. (2020) found that wearable devices and AI algorithms with
injury data prevented collegiate athletes from injuring themselves. AI-powered injury prevention protects college
athletes and maintains programs. Tan (2023) examined how Big Data and AI may boost collegiate sports strategy
and performance. AI can assist college coaches improve sports team performance, practice, and decision-making.
Tan (2023) discovered these technologies boost collegiate sports management and results. Himeur et al. (2023)
improved collegiate athletics sales and attendance with AI and big data. AI-driven customization, chatbots, and
recommendation systems may increase fan loyalty and happiness, research finds. Examples show how colleges
using AI to serve supporters has improved sports administration profitability and quality. Xie (2022) examined
college sports management AI and Big Data ethics. Their analysis demonstrated these issues must be addressed
by utilizing AI and Big Data to improve collegiate athletics safety and excellence. This technology can assist sports
organisations resolve ethical difficulties and comply with regulations while operating ethically and fairly. Many
studies suggest that Big Data and AI effect collegiate sports administration, including money, injury prevention,
and performance. New tech can help universities win sports.

Gaps in the Existing Literature

Big data and AI in collegiate sports administration have been more understood, but their application and
acceptability have not. Frevel, Beiderbeck, and Schmidt (2022) emphasize that this study often focuses on specific
technologies or apps and lacks a comprehensive understanding of how these tools improve collegiate sports
quality and safety. Despite the challenges of integrating vast volumes of data and AI into sports administration,
Tan (2023) stresses the need for more study, especially in college athletics. Current research often ignores serious
technological difficulties companies confront and merely evaluates potentialities and restrictions. This study
addresses big data and AI's challenges and possibilities in collegiate sports management. AI and big data can
impact sports management decision-making and risk assessment, although research is scarce (Lowry, Haarbauer-
Krupa, Breiding, & Simon, 2021; Van Iersel, 2023). To address this vacuum, this study will explore these
components, assess their practical implications, and assess the usefulness of artificial intelligence and big data in
these crucial sectors. Neither college sports administrators nor other stakeholders' perspectives on AI and big data
apps' efficacy have been fully examined. This study addresses the merits and cons of AI and big data in collegiate
sports administration from several perspectives. The project aims to enhance college sports and decision-making.
A comprehensive strategy will be used.

METHODOLOGY

Research Design

This qualitative study examined how AI and big data improve college sports management, notably safety and
quality. Qualitative research enabled a comprehensive study of AI and big data in sports administration. It
provides a platform for gathering rich, context-specific data to deepen topic understanding. Due to the dynamic
nature of AI and large data in collegiate athletics, this study technique was excellent for revealing subtleties,
challenges, and potential that quantitative methods may miss.

Selection of Participants

Participants in this study included 18 sports directors and analysts with key obligations in collegiate sports
activities management. These people have been chosen by using a purposeful sampling method, which covered
choosing participants on the idea in their backgrounds, positions, and reviews on the subject of university sports
administration, with an emphasis on synthetic intelligence and massive facts. Specific guidelines had been
followed for developing the inclusion and exclusion criteria for participant selection. Those who have relevant
expert know-how managing university sports activities the usage of synthetic intelligence and large records were
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blanketed in the inclusion standards. In order to guarantee a range of viewpoints, it was also critical to pursue
variety within the individuals' institutional affiliations, which included quite a number of schools and universities.
Participants have been additionally asked to show a willingness to take part in interviews or recognition
institution discussions, demonstrating their openness to proportion their thoughts and experiences. Exclusion
criteria, alternatively, have been designed to guarantee that the observation did no longer include those who did
no longer want to participate or who had no earlier knowledge or direct engagement in college sports activities
management. Participants had been formally invited to take part in the study, with thorough records about the
objectives of the study. The purpose of this thorough player selection technique turned into to gather a consultant
and sundry institution of sports directors and analysts in order that the study targets may be thoroughly tested.
The demographic profile of selected members is given in Table 2.

Table 2. Demographic Profile of Respondents
Participant

ID Age Gender Educational Background Years of
Experience Current Role

1 28 Male Bachelor in Sports Science 6 Sports Administrator

2 32 Female Master in Sports
Management 9 Data Analyst

3 25 Male Bachelor in Physical
Education 4 Athletic Trainer

4 30 Male Master in Business
Administration 8 Head Coach

5 27 Female Bachelor in Marketing 5 Sports Marketing
Specialist

6 35 Male Bachelor in Sports
Management 12 Compliance Officer

7 29 Male Bachelor in Computer
Science 7 Data Scientist

8 31 Female Master in Sports Psychology 9 Sports Psychologist

9 26 Male Bachelor in Exercise Science 5 Strength and
Conditioning Coach

10 33 Male Master in Education 11 Athletic Director
11 28 Female Bachelor in Sports Medicine 6 Team Physician
12 34 Male Bachelor in Kinesiology 9 Performance Analyst

13 27 Female Bachelor in
Communications 4 Public Relations

Coordinator
14 30 Male Master in Sports Analytics 7 Data Analyst

15 29 Male Bachelor in Sports
Management 6 Sports Administrator

16 35 Female Master in Public Health 8 Sports Health
Coordinator

17 32 Male Master in Sports
Administration 9 Athletic Director

18 26 Female Bachelor in Business 5 Operations Manager

Data Collection Method

The data for the study was collected through interviews with sports administrators and experts. The selection
of interviewees was based on the understanding of the priceless insights that people actively engaged in collegiate
sports activities management can additionally offer approximately the usage of artificial intelligence (AI) and big
data to enhance quality and safety. These interviews provided a right away road for acquiring firsthand studies,
perceptions, and field challenges. Semi-structured interviews were accomplished with sports activities
administrators and specialists. This strategy combined open-ended questions with certain subjects, ensuing in a
flexible but rigorous data collection.

Data Analysis Technique

The study used a comprehensive data analysis approach to extract and make experience of the insights
gleaned from interviews. The center of the analytical technique was thematic analysis, with a focus on big data
and artificial intelligence-associated subjects. Thematic evaluation scientifically identifies and explores qualitative
data's recurrent styles, themes, and narratives. Coding and classifying were crucial to theme analysis. Coding
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allowed the systematic analysis and organizing of unstructured and incoherent interview material. Analyzing the
figures revealed emerging themes and trends in AI and big data in collegiate sports administration (Figure 1).

Figure 1. Overview of Code Selection and Generation

Initial Coding

The initial interview coding technique codes responses for analysis (Table 3). A key category is "Current Use
of AI and Big Data (CU-ABD)" in college sports administration. This code lets academics record their applications
and breakthroughs, providing a full technical landscape. College sports AI and big data integration are
complicated, hence this code is needed. The code "Challenges in Integration (CI)" highlights sports management
system AI and big data integration issues. These include data integration issues, training demands, and
technology installation problems. Researchers can better understand the limits needed to effectively incorporate
artificial intelligence and large-scale data technology into college athletics management by recording these issues.
The code Opportunities and Advantages (OA) illustrates how AI and large records assist sports activities
administration. These remarks address those technologies' blessings. Improved decision-making, performance,
and fan engagement. Strategic enhancements and sports activities control processes might also result from college
athletics pupils' new development and innovation opportunities.

Table 3. Initial Coding and Its Description
Code Description
CU-ABD Current use of AI and big data in college sports management

CI Challenges in the integration of AI and big data into sports management processes
OA Opportunities and advantages of AI and big data in sports management

Axial Coding

Creating larger categories with axial coding permits for greater information evaluation (Table 4).
Technology incorporates Technology Implementation (TI) includes preliminary codes CU-ABD, CI, and OA. This
segment discusses the complicated courting between cutting-edge AI and large statistics applications, which
includes integration challenges and rewards. Academics might also learn how AI and large facts are altering sports
activities administration by way of researching generation in collegiate sports activities control. A code-linked
class is Data-Driven Decision-Making (DDD). This phase investigates how AI and massive records impact sports
administration decisions. This inquiry indicates how these technologies have modified processes via enterprise
specialists' firsthand bills. Studies of records-pushed selection-making screen sports management's development.
The position of AI and large facts in collegiate sports approach and achievement is highlighted. These classes can
help researchers understand era adoption, decision-making, and university sports activities management.
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Table 4. Axial Coding and Its Description
Axial Category Description

Technology Implementation
(TI)

The interplay between the current use of AI and big data, the challenges in
integration, and the opportunities in sports management

Data-Driven Decision-Making
(DDD)

The impact of AI and big data on decision-making processes and its influence on
perceptions and experiences

Final Coding

Axial categories are combined into a data analysis framework to discover themes in the final coding. DDD
and TI are called "AI and Big Data Integration (ABDI)". AI and big data impact sports management success and
decision-making. In risk assessment, injury prevention, safety, and quality, college sports administration
emphasizes technology's game-changing powers. Many in ABDI debate how AI and big data may improve
collegiate athletics for fans under the "Safety and Quality Enhancement (SQE)" trend (Figure 2, Figure 3).
Studying these topics may help academics grasp the complicated implications of AI and big data on collegiate
athletics as shown in Table 5.

Table 5. Final Coding and Its Description
Final Theme Description
AI and Big Data

Integration (ABDI)
Integrating artificial intelligence and large amounts of data presents both potential and
challenges for sports administrators.

Safety and Quality
Enhancement (SQE)

The main theme, which emphasizes how AI and big data may improve safety and quality,
has subthemes on accident prevention, risk assessment, and how people perceive safety
and quality.

Figure 2. Code Relation Matrix

Figure 3. Co-occurrence of Codes
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FINDINGS

Interactions with sports administrators and analysts revealed a diverse spectrum of AI and big data
applications in collegiate sports management. There was widespread agreement that artificial intelligence (AI)
and big data technologies are making substantial advances in the area, radically altering many facets of sports
administration. These findings provide a thorough snapshot of the influence of these technologies on college
sports management safety and quality enhancement.

Key Themes and Findings Related to AI

Talking to college sports administrators and experts revealed numerous key findings concerning AI's safety
and quality benefits. Injury prevention using AI was important. Participants stressed the importance of AI-driven
devices in tracking athletes' movements and physiological data, detecting weariness and overuse, and preventing
injuries. AI-powered monitoring technologies let administrators evaluate athletes' health and performance. AI is
needed for data-driven college sports administration. Participants stated that data-driven AI informed coaching
and game strategy. AI enhances strategy by analyzing opponents' play, boosting decision-making and
performance. Another major area was sports AI. AI assisted sports management in assessing players' strengths
and weaknesses and constructing customised training and skill programmes to improve performance. Real-time
AI monitoring changed skill development and performance, participants reported. AI integration offers several
benefits, however, participants noted implementation problems. Protecting athlete data and privacy was vital. AI
education was another issue. The initial financial investment slowed AI adoption, emphasizing the need for
strategic planning and resource allocation. The interviews provided stakeholder viewpoints on AI in collegiate
sports administration. Some stakeholders initially rejected AI-driven solutions, but they eventually benefited.
Sports managers must convince volatile stakeholders of AI-driven solutions' benefits. AI helps college sports
administrators prevent injuries, make data-driven decisions, and improve performance. Data protection and
training are necessary for strategic AI deployment. Changes in stakeholders' perceptions and acceptance of AI in
college sports management to improve safety and quality deepen the story. These findings illustrate AI's collegiate
athletics transformation potential.

Key Themes and Findings Related to Big Data

Sports administrators and analysts interviewed on how big data enhances college sports administration safety
and quality showed several key findings. Big data-driven athlete performance analysis was a focus. Big data
monitors and evaluates athlete performance characteristics from several sources to construct performance-
enhancing training regimens. Big data helps forecast and avoid injuries. It lets participants identify injury
patterns and risk factors, enabling tailored training and rest regimes. Large dataset analysis guided this proactive
injury prevention technique. Data-driven decision-making in collegiate sports management requires huge data.
Performance data informed coach, trainer, and game strategy decisions in real-time. Big data integration provides
benefits, but panelists noted implementation problems. Athlete data privacy and accuracy require advanced
analytics, data security, and data quality. Staff data analytics training was a major issue. For players and coaches,
stakeholder buy-in differed. Some stakeholders were suspicious of big data in sports management, but the
practical benefits and safety and performance increases won them over. This dynamic stakeholder engagement
shows evolving college sports management perspectives regarding big data integration. Big data is crucial in
college sports administration for athlete performance monitoring, injury prevention, and data-driven decision-
making. Data quality, security, and expertise must be addressed to reap big data integration benefits. The multiple
stakeholder interactions underscore the importance of articulating big data-driven solutions' benefits. Big data
improves college sports management safety and quality.

Synergy between AI and Big Data: Enhancing Safety and Quality - Respondents' Perspectives

The informative conversations with sports administrators and experts showed how AI and Big Data increase
college sports management safety and quality. The field benefits from these two disruptive technologies, as
respondents have shown. Quote-heavy views illustrate AI and Big Data's journey: College sports management
improves player safety using data. It anticipates and decreases injury risks using AI and Big Data. Big Data
collects massive sports and health data. Training loads, physiological data, injury histories, and performance
markers are supplied. AI systems search this vast data collection for damage-risk patterns, trends, and anomalies.
Early diagnosis of fatigue, overuse, and biomechanical inefficiencies helps athletes avoid injury. Training load
changes, technique or equipment upgrades, and customized recovery regimens are possible. AI-powered
predictive analytics can anticipate injuries using previous data for proactive treatment. Athletic safety is proactive
with data-driven injury prevention. Colleges use AI and Big Data to reduce injury risk and improve athlete health.
This preventative measure helps collegiate athletes avoid career-ending injuries and perform better. AI and Big
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Data help college sports administration coach players correctly. AI-driven analytics may assist sports
professionals modify massive databases for athlete training and therapy. Big Data performance indicators include
movement patterns, physiological markers, biomechanical aspects, and historical trends. Data analysis by AI
systems shows tiny relationships that may affect sports performance. Sportspeople can enhance performance by
adapting training to strengths, weaknesses, and improvement areas. Programs may target skills, biomechanical
inefficiencies, or data-driven improvements. AI-driven performance monitoring provides real-time feedback and
modifications to tailor training to athletes. Colleges may increase sports performance and decrease injury and
fatigue with AI and Big Data. This precision-driven strategy uses data-driven strategies for each athlete instead of
one-size-fits-all. AI and Big Data inform collegiate sports administration decisions. This idea uses AI to turn big
data into vital insights. Big Data analyzes athletes, opponents, games, and trends. AI searches for patterns,
correlations, and trends that might otherwise be missed. Real-time data may help coaches and sports
management better plans, training, and choices. AI-driven data on athlete performance, opponent plans, and
game dynamics can help universities modify strategy. Repeating data processing and decision-making boosts
performance. AI-driven predictive analytics helps coaches and sports management see difficulties and
possibilities. AI and Big Data can keep universities ahead in sports by making data-driven judgments. This
strategy encourages strategic agility and adaptation via empirical data, excellence and continual development. AI
and Big Data in collegiate sports administration present challenges and opportunities, transforming the field. The
vast volumes of sensitive athlete data gathered raise privacy and security issues. Workers need substantial data
analytics and AI algorithm training for insights. Many organizations need budgeting and strategic planning for AI
and Big Data. These difficulties can enhance college sports management. Security may boost AI and Big Data
confidence by encrypting and preserving privacy. These technologies may help trainers innovate and improve
sports management. Overcoming financial hurdles may democratize AI and Big Data solutions, levelling the
playing field for all organizations. Institutions may use AI and Big Data to enhance sports management safety,
quality, and performance by seeing these challenges as possibilities for growth (Figure 4).

Figure 4. Code Relation Model Drive Through Analysis

DISCUSSION

AI and Big Data have improved collegiate athletics management quality and safety. Expert and sports official
disputes showed integration's widespread impact. This talk shows AI and big data's numerous quality and safety
benefits to this firm. Big Data mines performance and health data from many sources to provide insights.
However, AI uses this massive data set to identify trends and hazards. This partnership allows proactive injury
prevention, boosting athlete safety and sports management. Sports organisations may use Big Data and AI to
develop preventative and therapeutic tactics to improve athlete health. Artificial intelligence and big data boost
athlete performance precision, another key to sports administration success. Big Data collects performance data
from medical records, training files, and wearable devices. Artificial intelligence analyzes this massive data and
provides insights that help create customized training programs for each athlete (Nahavandi, Alizadehsani,

https://orcid.org/0009-0005-0385-6749
https://orcid.org/0000-0001-5417-7731
https://orcid.org/0000-0001-7399-1683


Jiang W. et al. / J INFORMSYSTEMS ENG, 9(3), 2478210 / 14

Khosravi, & Acharya, 2022; X. Wang, 2020). Increasing athlete performance with this precision increases
individual training routines and collegiate sports competition and training. Trainers may assist athletes reach
their full potential and improve performance by using data to improve training regimens. This research uses AI
and Big Data to advance collegiate athletics management (Weller et al., 2024). Injury prevention is a common
theme in this study and others. Prior research has underlined the relevance of AI and big data in athlete data
monitoring, risk factor detection, and prevention. AI and Big Data have been shown to improve collegiate athletic
safety management, and this study supports its use in this discipline (Pandurangan et al., 2024). The importance
of precision in athlete performance development, a key part of sports quality management, matches earlier
findings. Sports organizations may improve performance evaluation and training with artificial intelligence and
large-scale data analysis, ensuring athletes attain their full potential and lowering accident risk. The
aforementioned emphasis on accuracy and progress aligns with the overarching goal of improving college sports
instruction and competition, demonstrating the transformative potential of AI and Big Data. The use of Big Data
and AI to tailor training programs to individual athletes has been recognized as a transformational feature of
sports management (Bar-Eli, Lidor, Lath, & Schorer, 2023; Zhang, Zhu, & Zhao, 2021). The convergence
emphasizes the relevance of big data and AI in improving collegiate athletics training and competitiveness. The
study examines evidence-based decision-making beyond injury prevention and performance improvement.
Previous studies have shown that AI and big data help sports administration and coaches make strategic decisions
using real-time data. These technologies can help sports organisations understand athlete performance metrics
and enhance training and competition (Miller, Pierce, Johnson, & Stokowsk, 2023; Tan, 2023). The research also
highlights how AI and Big Data improve education and sports administration. The current field debate matches
this. Sports administrators and teachers may easily access and evaluate massive datasets to improve performance.
Sports administration systems now make data-driven decisions thanks to AI and Big Data. Big Data-AI
integration has limitations (Mamo et al., 2022; Xia, 2023). Staff training and data security and privacy issues limit
rollout. Effective security and privacy legislation are crucial for sports groups and players. Staff must undergo
extensive training to exploit AI and Big Data technologies due to their complexity. The paper takes a fresh
approach by seeing these difficulties as collegiate sports administration development possibilities. Data privacy
and security may boost stakeholder and athlete trust in sports organisations, allowing data-driven innovation.
Training people to use AI and Big Data successfully may improve industrial innovation. This method highlights
how AI and Big Data are revolutionizing sports management. It stresses overcoming obstacles and seizing growth
chances, delivering a new viewpoint. By proactively and strategically addressing these issues, athletic
organizations may enhance collegiate sports administration.

CONCLUSION

Big Data and AI have transformed collegiate athletics administration, boosting quality and safety. This
qualitative research studied AI and Big Data in collegiate athletics. Significant study findings enhance
comprehension and add new perspectives to the discourse. The study reveals that AI and big data are necessary
for injury prevention, athlete performance, and data-driven decision-making. These innovative tools help schools
and institutions detect and mitigate risks, making athlete training safer. Personalized AI-guided training has
minimized injury and boosted peak performance. The study underlines the need for data-driven decision-making
to enable sports administrators and coaches to make real-time strategic decisions. These decisions improve
training, competition, and sports education for all participants. This study's unique viewpoint on AI-Big–Data
integration problems is significant. The research sees these difficulties as development and improvement
possibilities. Data security and staff training may encourage sports administration to adopt new technologies
responsibly. This approach matches industry talks on collegiate athletics' AI and Big Data flexibility. The paper
emphasizes ongoing improvement and instruction to address AI and Big Data difficulties. Monitoring and
oversight are needed to ensure these technologies are used appropriately and efficiently to benefit sports
organizations and individuals.

IMPLICATIONS

Practical Implications for College Sports Management

College athletes perform better, fans communicate, and ethical concerns are resolved by AI and Big Data. AI-
powered injury prevention is crucial for athlete safety. To identify injury risks and create personalised training
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and leisure programmes, colleges may utilize AI algorithms to analyse athlete data, including health and
performance measurements. Proactively reducing injury risk enhances athlete health and performance over time.
Big Data analytics aids coaches' real-time judgments. AI-driven performance analysis systems may assist coaches
in evaluating player performance, identifying strengths and weaknesses, and altering training. This tailored
training method improves college sports team performance and player skills. AI and Big Data can enhance non-
sports audience pleasure. College campuses may tailor fan experiences using data analytics, interactive fan
participation, targeted marketing, and personalized content. Individualized fan relations boost sports event
attendance and sponsorship. Companies embracing new technology must handle ethical and legal issues related
to data privacy, security, and justice. Institutions must prioritize strong rules and processes to collect, manage,
and use athlete data. GDPR and HIPAA must be observed. Fairness and openness in AI algorithm implementation
are needed to minimize bias and treat athletes equally.

Policy Implications

AI and Big Data in collegiate sports management impact ethics, information management, and player well-
being. Comprehensive athlete records amassing, garage, and usage guidelines are wished first. Data and athlete
privacy must be maintained. Colleges must undertake sports activities to control AI and Big Data guidelines.
Maintain statistics confidentiality, accumulate consent, and follow information garage policies. Data breaches or
unauthorized admission may endanger athlete information, consequently universities have to prioritize records
security. Sports management regulations have to also encompass AI algorithms' moral implications in expertise
acquisition, damage prediction, and performance evaluation. Institutions must prioritize algorithmic bias-
discount and transparent decision-making. This involves checking out AI structures, supplying athlete
assessments, and letting athletes debate algorithmic conclusions. AI-pushed harm prevention applications and
athlete-precise health tracking need to be mandated to promote fitness and minimize injury chance. To
efficaciously practice AI in sports activities administration, colleges want to educate and teach staff. Legislation
needs to inspire regulatory agencies, sports activities businesses, and establishments to collaborate and
proportion statistics to implement AI and huge facts governance standards. Industry standards, AI specialist
certification, and stakeholder boards are examples. College sports activities government ought to evaluate the
societal outcomes of AI and Big Data on instructional success, employment, and sports activities
commercialization. Ethics like justice, fairness, and openness should drive policy. This guarantees AI and Big Data
benefits are distributed fairly and socially.

Educational Implications

College sports activities administration curriculum need to be reformed to equip students for professions
using Big Data and AI. Sports management is always evolving, hence universities must highlight AI and huge
information in their curriculum. The application needs to include facts analytics, AI, and sports management.
Sports management packages might also train AI and Big Data to assist college students follow those technologies.
Experiential mastering and arms-on schooling are important to familiarize students with AI and Big Data
technology. Students use their competencies in internships, practicums, and research tasks with organizations,
sports groups, and technological corporations. Sports management calls for technical capabilities, vital
questioning, problem-solving, and teamwork, which can be learned in practice. Institutions have to prioritize
school improvement to make sure AI and Big Data professors can teach. Faculty might also use AI and Big Data
breakthroughs in their coaching via cooperative studies, expert improvement, and seminars. Innovation and
student studying may result from sports management, laptop technology, and facts science partnerships. Sports
control courses the usage of AI and Big Data foster creativity and work skills. By training sports managers how to
use AI and massive records, universities enhance sports activities management. Finally, incorporating AI and Big
Data into college sports management prepares students for swiftly changing digital surroundings.

Potential Benefits for Athletes and Fans

College sports administration's usage of AI and big data might benefit athletes and fans. Technology has
several benefits for athletes. AI-powered injury prevention can make training safer for everyone. These
technological advances allow us to anticipate and mitigate dangers. AI-guided tailored training regimens assist
college athletes to reach their full potential while reducing injury risk, and to improve all areas of their experience.
Advocates benefit greatly from AI and Big Data integration. These technological advances have improved
audience involvement and enjoyment by improving sports understanding, player abilities, and game dynamics.
Fans should expect strong competition due to real-time data-driven decisions. Ultimately, AI and Big Data assist
athletes and spectators. It represents a strong coalition that might improve security and the athletic experience, in
line with athletes and their fans' aspirations. This win-win partnership between technology, athletes, and
spectators in college athletics will provide safer, more engaged, and more thrilling sports experiences. These
technologies can improve player performance, audience engagement, and sports enjoyment as they mature and
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are used more in sports management.

LIMITATIONS AND FUTURE DIRECTION

A limitation of the current study is its reliance on the subjective perceptions and firsthand accounts of sports
administrators and pundits. Although qualitative research provides valuable insights, future studies should
consider incorporating quantitative approaches to complement and enhance these findings. A quantitative
analysis might offer a more unbiased evaluation of the impact of AI and Big Data on safety and quality metrics in
college sports administration, enabling a more comprehensive understanding of their effectiveness. Moreover, the
study's sample size and scope may limit the applicability of the findings. In order to capture a wider spectrum of
viewpoints, future research should augment the sample size and incorporate a more diverse array of stakeholders,
including players, coaches, and fans. In addition, longitudinal studies might assess the enduring advantages of
integrating AI and Big Data into college sports administration, providing valuable information on their long-term
sustainability and expandability. A further limitation is the dynamic and ever-evolving nature of technology,
which has the potential to render current findings outdated in the future. In order to stay up-to-date with the
latest advancements in sports administration, future research should focus on staying current with emerging
technologies and trends in AI and Big Data. This may involve examining state-of-the-art AI and Big Data
technologies such as predictive analytics, machine learning, and virtual reality, along with their possible
consequences for the safety and quality of collegiate athletics. In addition, although the current study primarily
examined the utilization of AI and Big Data in college sports administration, future research might explore its
application in other domains of sports governance and policy formulation. One such approach is to examine the
application of AI and Big Data in the areas of compliance monitoring, talent recruiting, and strategic planning
within the context of higher education institutions. Regarding practical implications, potential future
developments may involve establishing regulations and optimal methodologies for the secure utilization of AI and
Big Data in the management of collegiate sports. This may encompass recommendations for data protection,
ethical considerations, and staff training protocols to ensure the successful and ethical implementation of these
technologies.

CONFLICT OF INTEREST

All authors disclosed no relevant relationships.

https://orcid.org/0009-0005-0385-6749
https://orcid.org/0000-0001-5417-7731
https://orcid.org/0000-0001-7399-1683


13 / 14Jiang W. et al. / J INFORMSYSTEMSENG, 9(3), 24782

REFERENCES

Bar-Eli, M., Lidor, R., Lath, F., & Schorer, J. (2023). The feudal glove of talent-selection decisions in sport—
Strengthening the link between subjective and objective assessments. Asian Journal of Sport and Exercise
Psychology, 4(1), 1-6.

Bogue, K. A., Idriss, S. F., Sturkey, D., & Derouin, A. (2021). Improving youth sports safety: Implementing an
emergency action plan for sudden cardiac arrest. Journal of Pediatric Nursing, 59, 81-88.

Braaten, J. A., Banovetz, M. T., Braaten, M. C., Kennedy, N. I., & LaPrade, R. F. (2023). Increased risk of fracture,
dislocation, and hospitalization are associated with collision in contact sports. Arthroscopy, Sports Medicine, and
Rehabilitation, 5(5), 100781.

Edson, T. C., Louderback, E. R., Tom, M. A., Philander, K. S., Slabczynski, J. M., Lee, T. G., & LaPlante, D. A.
(2023). A large-scale prospective study of big wins and their relationship with future involvement and risk among
actual online sports bettors. Computers in Human Behavior, 142, 107657.

Feng, S., & Tan, L. (2020). Simulation of sports and health big data system based on FPGA and Internet of Things.
Microprocessors and Microsystems, 103416. https://doi.org/10.1016/j.micpro.2020.103416

Fialho, G., Manhães, A., & Teixeira, J. P. (2019). Predicting sports results with artificial intelligence—A proposal
framework for soccer games. Procedia Computer Science, 164, 131-136.

Foye-Fuller, P. A., Derouin, A., & Buck, S. (2022). Promoting an emergency action plan for sudden cardiac arrest
in youth sports during a pandemic. Journal of Pediatric Health Care, 36(2), 110-114.

Frevel, N., Beiderbeck, D., & Schmidt, S. L. (2022). The impact of technology on sports—A prospective study.
Technological Forecasting and Social Change, 182, 121838.

Fury, M. S., Oh, L. S., & Berkson, E. M. (2022). New opportunities in assessing return to performance in the elite
athlete: unifying sports medicine, data analytics, and sports science. Arthroscopy, Sports Medicine, and
Rehabilitation, 4(5), e1897-e1902.

Gong, X., & Wang, Y. (2021). Exploring dynamics of sports fan behavior using social media big data—A case study
of the 2019 National Basketball Association Finals. Applied Geography, 129, 102438.

Halappa, N. G. (2023). Integration of yoga within exercise and sports science as a preventive and management
strategy for musculoskeletal injuries/disorders and mental disorders—A review of the literature. Journal of
Bodywork and Movement Therapies, 34, 34-40.

Himeur, Y., Elnour, M., Fadli, F., Meskin, N., Petri, I., Rezgui, Y., . . . Amira, A. (2023). AI-big data analytics for
building automation and management systems: A survey, actual challenges and future perspectives. Artificial
Intelligence Review, 56(6), 4929-5021.

Hu, J., & Xu, Z. (2023). Leveraging Information Systems, Big Data Analytics, and AI for Energy-Efficient Design
of Rural Residences. Journal of Information Systems Engineering and Management, 8(4), 23205.
https://doi.org/10.55267/iadt.07.14037

Keiper, M. C., Fried, G., Lupinek, J., & Nordstrom, H. (2023). Artificial intelligence in sport management
education: Playing the AI game with ChatGPT. Journal of Hospitality, Leisure, Sport & Tourism Education, 33,
100456.

Leister, I., Kulnik, S. T., Kindermann, H., Ortmaier, R., Barthofer, J., Vasvary, I., . . . Mattiassich, G. (2019).
Functional performance testing and return to sport criteria in patients after anterior cruciate ligament injury 12–
18 months after index surgery: A cross-sectional observational study. Physical Therapy in Sport, 37, 1-9.

Li, W., Karthik, C., & Rajalakshmi, M. (2022). Big data visualization for in-situ data exploration for sportsperson.
Computers and Electrical Engineering, 99, 107829.

Liu, H., Tan, K. H., & Pawar, K. (2022). Predicting viewer gifting behavior in sports live streaming platforms: The
impact of viewer perception and satisfaction. Journal of Business Research, 144, 599-613.

Lowry, R., Haarbauer-Krupa, J., Breiding, M. J., & Simon, T. R. (2021). Sports-and physical activity–related
concussion and risk for youth violence. American Journal of Preventive Medicine, 60(3), 352-359.

Mamo, Y., Su, Y., & Andrew, D. P. S. (2022). The transformative impact of big data applications in sport
marketing: Current and future directions. International Journal of Sports Marketing and Sponsorship, 23(3),
594-611.

https://orcid.org/0009-0005-0385-6749
https://orcid.org/0000-0001-5417-7731
https://orcid.org/0000-0001-7399-1683


Jiang W. et al. / J INFORMSYSTEMS ENG, 9(3), 2478214 / 14

Mataruna-Dos-Santos, L. J., Faccia, A., Helú, H. M., & Khan, M. S. (2020). Big data analyses and new technology
applications in sport management, an overview. In Proceedings of the 2020 International Conference on Big
Data in Management, ICBDM 2020 (pp. 17-22). New York, NY: Association for Computing Machinery.

Miller, J., Pierce, D., Johnson, J., & Stokowski, S. (2023). Undergraduate sport management curricula in the
United States: A content analysis. Journal of Hospitality, Leisure, Sport & Tourism Education, 33, 100457.

Nahavandi, D., Alizadehsani, R., Khosravi, A., & Acharya, U. R. (2022). Application of artificial intelligence in
wearable devices: Opportunities and challenges. Computer Methods and Programs in Biomedicine, 213, 106541.

Pandurangan, P., Rakshi, A. D., Arun Sundar, M. S., Samrat, A. V, Meenambiga, S. S., Vedanarayanan, V., . . .
Moovendhan, M. (2024). Integrating cutting-edge technologies: AI, IoT, blockchain and nanotechnology for
enhanced diagnosis and treatment of colorectal cancer—A review. Journal of Drug Delivery Science and
Technology, 91, 105197.

Paschos, N. K. (2021). Editorial commentary: Artificial intelligence in sports medicine diagnosis needs to improve.
Arthroscopy: The Journal of Arthroscopic & Related Surgery, 37(2), 782-783.

Rigoni, G., Monaco, N., Martinez, G. C., Cibin, F., Spolaor, F., Guiotto, A., & Sawacha, Z. (2023). Reliability of an
AI driven 3-dimensional markerless motion capture system for on the field sport applications. Gait & Posture, 106,
S173-S174.

Sun, X., & Song, Y. (2023). The Impact of Big Data and AI on Teacher Performance Reviews: A Study of Private
Higher Vocational Colleges. Journal of Information Systems Engineering and Management, 8(4), 23228.
https://doi.org/10.55267/iadt.07.14050

Tan, X. (2023). Enhanced sports predictions: A comprehensive analysis of the role and performance of predictive
analytics in the sports sector.Wireless Personal Communications, 132(3), 1613-1636.

Van Iersel, T. P., Van Spanning, S. H., Verweij, L. P. E., Priester-Vink, S., Van Deurzen, D. F. P., & Van Den
Bekerom, M. P. J. (2023). Why do patients with anterior shoulder instability not return to sport after surgery? A
systematic review of 63 studies comprising 3545 patients. JSES International, 7(3), 376-384.

Wang, S. (2023). Optimization health service management platform based on big data knowledge management.
Optik, 273, 170412.

Wang, X. (2020). Digital management of sports industry based on big data era. Journal of Physics: Conference
Series, 1533(3), 032061.

Weller, J. M., Mahajan, R., Fahey-Williams, K., & Webster, C. S. (2024). Teamwork matters: team situation
awareness to build high-performing healthcare teams, a narrative review. British Journal of Anaesthesia,
123(4),771-778.

Xia, Q. (2023). Fostering athletes’ mental resilience: Artistic innovation and AI in sports. Journal of Sport
Psychology, 32(4), 213-224.

Xie, X. (2022). Real-time monitoring of big data sports teaching data based on complex embedded system.
Microprocessors and Microsystems, 104181. https://doi.org/10.1016/j.micpro.2021.104181

Yin, J., & Wang, X. (2019). Study on safety mode of dragon boat sports physical fitness training based on machine
learning. Safety Science, 120, 1-5.

Zhang, D., Zhu, D., & Zhao, T. (2021). Big data monitoring of sports health based on microcomputer processing
and BP neural network.Microprocessors and Microsystems, 82, 103939.

https://orcid.org/0009-0005-0385-6749
https://orcid.org/0000-0001-5417-7731
https://orcid.org/0000-0001-7399-1683

	Journal of Information Systems Engineering and Ma
	INTRODUCTION
	LITERATURE REVIEW
	METHODOLOGY
	FINDINGS
	DISCUSSION
	LIMITATIONS AND FUTURE DIRECTION
	CONFLICT OF INTEREST

