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Abstract The article examines the effect of integrating artificial intelligence into the training process of professional footballers in Morocco.The study examines the variables related to integrating artificial intelligence and new technologies within training organizations and their connections to the determinants of the training process for professional footballers. Regarding the methodological approach, we rely on a survey, using a questionnaire addressed to trainers and managers to find out their opinions. Thus, the necessary data, collected from respondents, are processed using SphinxPlus²V5 statistical software.The results indicate that training organizations implementing a training strategy based on integrating artificial intelligence and using new technologies achieve better results in training and producing professional footballers. This allows us to conclude that artificial intelligence is key in enhancing the performance and productivity of professional footballers in Morocco.
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1. Introduction
We are currently immersed in an era where the pace of technological advances is intensifying. This opens up endless new perspectives for humanity. Every day, new principles are discovered, new processes, services, or products are invented, and improvements are made in all our lives. Progress is observed in various fields, including health, ecology, mechanics, and computer science. These advances all share a common point: technology. Indeed, all technological innovations and improvements are applied to these different fields, thus promoting their development.
The field of sport is constantly expanding and acquiring increasing importance. It represents a genuine escape for participants and supporters to improve physical and mental health [1], posing a significant economic and societal challenge. It is therefore understandable that governments are allocating more and more financial resources and time to this sector[2].
Football is widely regarded as the most popular sport in the world. Some leaders have recognized that this sport often shapes a country's international reputation. Integrating artificial intelligence into the training process of professional footballers has a significant impact on individual and collective performance and the development of high-quality players.
Various recent actions illustrate Morocco's commitment in this direction. For example, the Royal Moroccan Football Federation and the FUS Rabat club have implemented data analysis tools to optimize player performance, prevent injuries, and improve sports logistics. This approach enables a more in-depth personalization of training programs and more efficient management of human resources.
The study of AI's effect on professional footballers' training in Morocco is of great importance for several reasons: Optimization of talent performance, Improvement of tactical training, and Strengthening of physical qualities.
The decision to explore this topic stems from various reasons, including our shared interest in sport in general and, more specifically, in football. We have chosen to study the emerging applications of artificial intelligence in football, including in player training, to answer the following question: "What is the effect of the integration of artificial intelligence in the training process of footballers on the performance and production of professional footballers?"
On the methodological level, we adopted an approach based on a survey. Giving priority to the questionnaire as an instrument. Subsequently, our analysis method is based on the SphinxPlus²V5 statistical software for calculating each question's percentage and total results.
The plan we have adopted to address this theme is first to present a definition of the key concepts. We will then show the theoretical aspects and the works that address this theme. We will present the methodological approach and the steps we followed, and discuss the results obtained. We will conclude our study with a summary and recommendations to strengthen the competitiveness of Moroccan football on the international scene.
The term "AI" was coined in 1956 and has gained popularity today due to advances in science and technology, including the growth of data volumes and the development of sophisticated algorithms and calculations. In its early days, AI research was closely tied to topics such as problem-solving and symbolic methods. Subsequently, AI has evolved with machine learning, and today it can execute processes such as speech, image, and data recognition and make predictions. Deep learning enables AI to develop[3].AI and machine learning are not the same thing. AI is a vast field that includes many sub-domains, including machine learning. Machine learning is a subset of AI that is an application of AI, allowing machines or systems to learn and improve automatically from experience [4].
1.1. The effect of integrating artificial intelligence into football training on sports performance
Artificial intelligence (AI) can train high-level athletes, optimize training sessions, and improve sports performance. The benefits of integrating AI in the context of sports training are multiple:
1.1.1. Artificial intelligence-enhanced training
AI can significantly impact coach’s strategic decisions before, during, and after the game. With the help of sensors and radars, AI programs can calculate advanced passes, penalty shots, set pieces in football, and other relevant sports activities. This information will enable coaches to tailor training for each game and develop more effective training programs for their teams (The New Playing Field of Artificial Intelligence, 2023). Artificial intelligence is as practical as human coaches; however, it cannot replace human coaches due to its limited ability to convey empathy and emotional intelligence [5].
[bookmark: _GoBack]A study examined the impact of artificial intelligence-enhanced artificial video feedback on developing reflective training. It was found that this method helped coaches become aware, acquire skills, and gain confidence, but also had some drawbacks, such as technological difficulties and neglect of the training context [6].
1.1.2. Improve player performance
AI can enhance player performance on the site by analyzing data and providing valuable insights. AI technology can be used on-site to improve the physical state of athletes [7], evaluate and analyze sports posture [8], analyze victory rules, regulate mental state before competition, and prevent sports injuries in real-time[9]. In many cases, the applicability of traditional statistical techniques has been exhausted, and machine learning methods have been applied, adapted, and developed to analyze sports data. Coaches and elite athletes often rely on their experience, knowledge, and intuition to make informed and successful decisions. However, some critical decisions are tough because the number and interactions of factors to consider are very complex. If the correctdata type is available, machine learning methods can create models supporting complex decision-making processes [10].
1.1.3. Improved decision-making and prediction
The role of AI in decision-making and prediction in sports is rapidly developing and attracting increasing attention in academia and industry [11]. One of the first studies to discuss the potential applications of AI in sports performance and its positive impact on improving decision-making was conducted by [12]. AI can automate or semi-automate data collection, process data into meaningful information (previously), understand what information is essentialregarding health and performance, and help coaches and athletes make complex decisions [12]. AI can also be used to analyze large datasets in sports medicine [13].
2. Materials and methods
As part of our research, we adopted an approach based on a survey, prioritizing the questionnaire as an instrument.
2.1. Participants
We chose to focus our study on the training organizations of professional footballers, which are unique within the sports industry. Our choice is justified by the importance of football training and the game of football on the economic and social level, on the one hand, and the role of artificial intelligence and new technologies in this discipline, on the other.
To guide our survey and better understand the different parameters, we targeted all actors concerned by our work, whether closely or remotely, who are involved in training young players within the various training organizations of clubs affiliated with the FRMF (Royal Moroccan Football Federation).
The study covers a random sample of 35 coaches from different training organizations who hold professional football coaching diplomas.We selected 11 leaders and managers from professional football clubs of the FRMF.
2.2. Study Design 
After in-depth discussions with stakeholders in the football training process, especially with leaders and coaches, and based on documentation consisting of specialized newspaper articles, excerpts from books, and results of other surveys, which allows for considering all dimensions of the theme.
We proceeded with the study's needs to construct a questionnaire model intended for coaches and leaders of football clubs.
The primary focus of the questionnaire revolves around the relationship between artificial intelligence and the training of professional footballers.
We developed the questionnaire above based on the different axes mentioned.
[bookmark: _Toc515412200]2.3. Data Collection
The number of questions asked was 29, and the distribution according to the different themes was concerning:
The integration of AI in the football training process and the expectations of this use.
The impact of the use of AI on the performance and production of footballers.
The advantages and benefits of using AI.
Satisfaction with the use of AI.
All questions are closed-ended, except for two, which are open-ended. Answers were proposed to facilitate interpreting the results for the closed questions.
[bookmark: _Toc515412202]2.4. Statistical Analysis
Based on the statistical data, we processed the results of the questionnaires.
We calculated the percentage of questions in each axis.
We used the SphinxPlus²V5 statistical software to calculate
The total results of different themes could be extracted in the form of a table or a graph.
-The proportional value of each variant.
-The KH2.
3. Results
3.1. The integration of AI in the training process
3.1.1. The integration of AIaccording to the coaches

	
Table 1. The expectations and use of AI in the football player training process
	EXPECTATIONS AND USE OF AI IN THE FOOTBALL PLAYER TRAINING PROCESS
	STRONGLY DISAGREE
	DISAGREE
	NEUTRAL
	AGREE
	STRONGLY AGREE

	USE OF AI
	3
	1
	8
	13
	10

	EXPECTATIONS OF USE
	0
	1
	0
	22
	12

	TOTAL
	4,3%
	2,9%
	11,4%
	50%
	31,4%





Table 2. The perspective and use of AI in the training process
	PERSPECTIVE AND USE OF AI IN THE TRAINING PROCESS
	STRONGLY DISAGREE
	DISAGREE
	NEUTRAL
	AGREE
	STRONGLY AGREE

	USE OF AI
	1
	0
	2
	7
	1

	EXPECTATIONS OF USE
	1
	0
	0
	3
	7

	TOTAL
	9,1%
	0%
	9,1%
	45,5%
	36,4%




3.1.2. The integration of AI according to managers
Most coaches and managers of football clubs in Morocco have indicated that their clubs and football player training structures integrate new technologies into their training programs. However, this integration is still limited in quantity and quality, as some structures use these tools sporadically, sometimes less than once a week. The expectations of coaches and managers, with a rate of more than 50%, converge on the idea that integrating technological tools and artificial intelligence into the football player training process will become essential for improving football training and the game itself.
3.2. The perception of the benefits of using AI
3.2.1. The coach's perception of the benefits of using AI


Table 3.The perception of the benefits of using AI by coaches
	ADVANTAGES OF USING AI ON
	STRONGLY DISAGREE
	DISAGREE
	NEUTRAL
	AGREE
	STRONGLY AGREE

	PERFORMANCE
	1
	0
	2
	17
	15

	ERROR DETECTION
	1
	2
	2
	18
	12

	TRAINING MOTIVATION
	1
	1
	2
	23
	8

	INDIVIDUAL MONITORING
	1
	0
	2
	21
	11

	COLLECTIVE MONITORING
	2
	0
	2
	20
	10

	MATCH PREPARATION
	1
	0
	1
	21
	12

	THE PRODUCTION OF HIGH-LEVEL PLAYERS
	0
	2
	5
	23
	4

	WORK VOLUME AND INTENSITY
	1
	2
	8
	20
	4

	INJURIES
	1
	2
	7
	17
	8

	INDIVIDUALIZATION OF WORK
	0
	1
	4
	20
	10

	RECOVERY
	1
	4
	4
	20
	6

	TOTAL
	2,6%
	3,7%
	11,2%
	57.4%
	26.1%



	Table 4.The perception of the benefits of using AI by leaders
	ADVANTAGES OF USING AI ON
	STRONGLY DISAGREE
	DISAGREE
	NEUTRAL
	AGREE
	STRONGLY AGREE

	PERFORMANCE
	1
	0
	1
	8
	1

	ERROR DETECTION
	1
	0
	0
	10
	0

	TRAINING MOTIVATION
	1
	0
	3
	7
	0

	INDIVIDUAL MONITORING
	1
	0
	0
	8
	2

	COLLECTIVE MONITORING
	1
	0
	2
	7
	1

	MATCH PREPARATION
	1
	0
	0
	8
	2

	PRODUCTION OF HIGH-LEVEL PLAYERS
	1
	0
	6
	4
	0

	WORK VOLUME AND INTENSITY
	1
	1
	5
	4
	0

	INJURIES
	1
	0
	4
	4
	2

	INDIVIDUALIZATION OF WORK
	1
	1
	0
	7
	2

	RECOVERY
	1
	1
	5
	2
	2

	TOTAL
	9.1%
	2.5%
	21.5%
	57%
	9.9%




3.2.2. The leaders' perception of the benefits of using AI
According to managers and coaches, integrating artificial intelligence in football player training has several advantages. Indeed, artificial intelligence allows personalized performance monitoring, improves the volume and intensity of training, helps prevent injuries, and promotes more equitable access to quality training. Considered a modern, effective, and motivating tool, artificial intelligence strengthens the learning and development of players at all levels.
It is widely accepted by leaders and coaches that integrating tools based on artificial intelligence, with a rate of over 57%, can ensure high-quality training. This allows rigorous and continuous monitoring throughout the training process. As a result, football training organizations can develop high-level resources and players.
3.3. The effect of AI use on player performance
3.3.1. The impact of the use of AIaccording to the coaches


Table 5.The impact of the use of AIaccording to the coaches
	THE IMPACT OF AI USE ON PERFORMANCE
	ABSENT
	LIMITED
	AVERAGE
	GOOD
	EXCELLENT

	THE IMPACT OF AI ON ENDURANCE
	3
	3
	8
	18
	3

	THE IMPACT OF AI ON SPEED
	3
	3
	6
	21
	2

	THE IMPACT OF AI ON TECHNIQUE
	3
	1
	8
	20
	3

	THE IMPACT OF AI ON GAME READING
	3
	0
	7
	23
	2

	THE IMPACT OF AI ON TACTICS
	3
	0
	6
	22
	4

	THE IMPACT OF AI ON RECOVERY
	3
	3
	6
	18
	5

	TOTAL
	8.6%
	4.8%
	19.5%
	58.1%
	9%



3.3.2. The impact of the use of AIaccording to the managers

Table 6.The impact of the use of AIaccording to the managers
	THE IMPACT OF AI USE ON PERFORMANCE
	ABSENT
	LIMITED
	AVERAGE
	GOOD
	EXCELLENT

	THE IMPACT OF AI ON ENDURANCE
	2
	0
	1
	8
	0

	THE IMPACT OF AI ON SPEED
	2
	0
	1
	8
	0

	THE IMPACT OF AI ON TECHNIQUE
	2
	0
	4
	4
	1

	THE IMPACT OF AI ON GAME READING
	2
	0
	1
	5
	3

	THE IMPACT OF AI ON TACTICS
	0
	1
	7
	3
	0

	THE IMPACT OF AI ON RECOVERY
	2
	0
	2
	1
	6

	TOTAL
	15.2%
	1.5%
	24.2%
	43.9%
	15.2%




The difference between the reference attribution and the opinions of the coaches and managers is very significant, with the predominance of the views indicating that using artificial intelligencepositively impactsperformance, leading to substantial improvements. We observe that the managers and coaches have confirmed that there is an improvement in players' performance individually and collectively, thanks to AI. The coaches have stated that this improvement is good, with a percentage of more than 58% and a rate of more than 43% for the managers.
A notable improvement in player performance is attributable to artificial intelligence. This indicates that the use of AI positively impacts player performance.
3.4. Satisfaction with the use of AI

3.4.1. The coaches' satisfactionwith the use of AI


Table 7.The coaches' satisfaction degreewith the use of AI
	SATISFACTION WITH THE USE OF AI
	STRONGLY DISAGREE
	DISAGREE
	NEUTRAL
	AGREE
	STRONGLY AGREE

	SATISFACTION WITH THE USE OF AI IN TRAINING
	0
	1
	7
	17
	10

	THE QUALITY OF SUPERVISION
	0
	2
	5
	23
	4

	TOTAL
	0%
	4.3%
	17.4%
	58%
	20.3%



3.4.2. The managers' satisfactionwith the use of AI

Table 8.The managers’ satisfaction degreewith the use of AI
	SATISFACTION WITH THE USE OF AI
	STRONGLY DISAGREE
	DISAGREE
	NEUTRAL
	AGREE
	STRONGLY AGREE

	SATISFACTION WITH THE USE OF AI IN TRAINING
	1
	0
	0
	7
	3

	THE QUALITY OF SUPERVISION
	1
	0
	6
	4
	0

	TOTAL
	9.1%
	0%
	27.3%
	50%
	13.6%




The differencebetween the reference distribution and the opinions of the coaches and managers is very significant, with a predominance of views indicating satisfaction with using AI in the training process.
Coaches and managers have expressed satisfaction with using artificial intelligence to develop professional footballers, particularly due to financial challenges. The integration of AI-based technologies requires a significant financial investment.
5. Discussion
Managers and coaches have indicated that artificial intelligence benefits football training. It enables precise analysis and enhances technical, tactical, and physical performance. It also allows customized training programs to meet each player's needs, fostering individual and team growth. Moreover, AI is crucial in injury prevention and supports making informed tactical decisions based on objective data [14], [15]. Finally, it helps in monitoring promising young talents.
These findings of this study substantiate a significant impact of the variables examined, consistent with previous research conclusions, whichstrengthen the credibility of our observations. Bodemer (2023) and other studies also identified a strong correlation between integrating artificial intelligence and enhancing performance among players, indicating that AI can boost player performance on the site by analyzing more data details and offering clearer insights in depth. Similarly, the study by Lapham and Bartlett (1995) illustrated AI's potential in sports performance and its beneficial impact on decision-making, emphasizing the importance of incorporating AI into football training [12].
These results substantiate a strong influence among the variables studied, which corresponds with previous scholarly research, thereby enhancing the credibility of our empirical observations. Indeed, many studies have identified a notable link between the application of artificial intelligence and improved performance, underscoring AI's role in amplifying player effectiveness through systematic data analysis and information dissemination [9], [15], [16]. Similarly, the study conducted by Lapham and Bartlett (1995) elucidated the potential use of AI in athletic performance and its positive impact on decision-making, emphasizing the importance of integrating AI into football training [12].
Our investigation's findings contribute to a unified and cohesive scientific discussion, offering valuable insights into how AI integration in athletic training affects the performance and productivity of professional athletes. This research underscores the importance of accurately exploring innovative AI applications that can further enhance football training methods and performance metrics.
Ongoing research guarantees that football training methods develop alongside rapid technological progress, benefiting athletes and teams. Incorporating AI into football training improves performance and fosters a better understanding of player behaviors and team strategic dynamics.
Furthermore, the progressive development of AI Technologies promises to discover new ways to enhance performance and derive strategic insights pertaining to the efficiency and tactics in football training [17][18], which could lead to more effective coaching methods and improved game strategies. As teams increasingly adopt these technological innovations, the approach to football training will continue to develop, making it essential for stakeholders to stay informed about AI advancements. This progress demands a strong commitment to ethical standards and a balanced view that combines human intuition with AI capabilities to optimize methodologies and athlete development.
This balance is vital because an excessive dependence on AI could weaken essential human aspects of coaching, such as mentorship, personalized contact,and individualized support, which are crucial for fostering athlete growth and resilience. Therefore, creating a framework harmonizing AI with traditional coaching practices is essential to cultivating a comprehensive approach to athlete development. The efficacy of AI in coaching has the potential to correspond with coaches' competence in many tasks [19]. This framework should emphasize the importance of ethical standards and human-centered coaching methods to achieve optimal athlete performance and well-being, even when practitioners face many challenges, especially in data collection and explanation [20].
Ultimately, successfully integrating artificial intelligence (AI) into football training depends on the collaborative endeavor between technological progress and human expertise, cultivating an environment that promotes innovation and personal growth. During this transformative era of sports coaching, this collaboration mandates accurate efforts, especially continuous education and training for coaches. It equipsthem to smoothly manage AI technologies while preserving the vital human element essential to athlete development [9]. This method will ensure that athletes receive personalized support for their development while utilizing AI's analytical capabilities to improve their training experiences.
The contemporary training process requires integrating AI to boost performance without neglecting the integrity of human relationships, which are essential for athlete growth and development. This can be achieved by establishing guidelines emphasizing ethical standards and the human interaction values to ensure AI acts as a harmoniously helpful tool rather than a total replacement for traditional coaching methods. Achieving this balance requires continuous research and dialogue among coaches, technologists, and athletes to optimize AI technologies' smooth integration without compromising human coaching practices' integrity [16][21]. The data quality and privacy should be addressed to ensure effective coaching that aligns AI adoption with ethical norms.
[bookmark: _Toc515412223]6. Conclusion
The study established a significant link between the deployment of AI in training and professional footballers' performance metrics and production. The result of the statistical integrity shows strong and positive associations between these variables. In conclusion, integrating new technologies and artificial intelligence into the football training process is essential for maximizing the professionalization of football players and enhancing the individual and collective performance of players and teams. The practical recommendations aim to encourage clubs to invest in AI tools, thus contributing to the continuous improvement of Moroccan football.
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