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Abstract: 

The purpose of this article is to explore the potential applications of artificial intelligence (AI) in relation to 

neuromotricity and body percussion, highlighting its versatility across various disciplines such as physical 

activity and sport, theater, foreign language learning, body expression, and music, among others. There is 

ongoing debate about whether AI should be referred to as "intelligence," with many authors discussing whether 

it is more accurately termed talent or ability. In this study, we will refer to it as intelligence and focus on three 

main objectives: 1) and 2) Applications and uses of AI in this field, and 3) Reflection on the ethical and social 

implications. These points will be based on the twelve areas of neuromotricity with body percussion already 

established in other publications with the aim of narrowing their range of action in order to provide new bases 

for development in relation to artificial intelligence. The proposed link between artificial intelligence and 

neuromotricity and body percussion in this paper is articulated in the following very specific points that are 

developed and may lead to an individual approach to each of them. The points are: 1. Recognition and analysis 

of rhythmic patterns. 2. Human-machine interfaces. 3. Generation of adaptive accompaniments. 4. Analysis of 

movement and biomechanics. 5. Personalization of teaching. 6. Algorithmic composition. 7. Neuroscientific 

research. 8. Augmented and virtual reality. By way of conclusion, lines related to the ethical and social 

implications are provided, where we highlight the precise interpretation of the answers, biased information, 

digital divide and the possible excessive dependence on technology. The purpose of this article is to explore the 

potential applications of artificial intelligence (AI) in relation to neuromotricity and body percussion, 

highlighting its versatility across various disciplines such as physical activity and sport, theater,  foreign 

language learning, body expression, and music, among others. There is ongoing debate about whether AI should 

be referred to as "intelligence," with many authors discussing whether it is more accurately termed talent or 

ability. In this study, we will refer to it as intelligence and focus on three main objectives: 1.) and 2.) 

Applications and uses of AI in this field, and 3.) Reflection on the ethical and social implications. These points 

will be based on the twelve areas of neuromotricity with body percussion already established in other 

publications with the aim of narrowing their range of action in order to provide new bases for development in 

relation to artificial intelligence. 
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Introduction 

 Artificial intelligence (AI) is emerging as a transformative tool in education, with significant potential to 

enhance and personalize learning, automate tasks and provide new opportunities for both students and educators. 

First of all, it is important to raise the existence of a broad debate on the terminology itself: should it be called 

artificial intelligence? is it really an intelligence? is it an incorrect term but it sells very well? does it have all the 

characteristics that an intelligence should have? (Colom, 2021, 2024). Important authors debate about it 

highlighting the publication of Chomsky, Roberts, & Watumull (2023) that clearly question it. All this has 

generated great debates as shown by the proposals of Grassini (2023), Farrelly & Baker (2023), García-Peñalvo 

et al., (2024) or Motlag et al., (2023) among many others. It should not be forgotten that the term "intelligence" 

involves much debate, even at present with the term "emotional intelligence" which also has its detractors as it is 

not considered an intelligence but an "aptitude" or "personality trait" (Colom, 2021; Petrides et al., 2007).  

Clearly, the aim of this article is not to debate whether it should be called artificial intelligence or 

"artificial talent" since it is not the focus of this publication, but it is an important aspect to take into account due 

to the disparity of criteria among authors. In this text we will always call it artificial intelligence, leaving the 

debate on its denomination to other specialists.  

The possibilities offered by artificial intelligence at the educational level can be included in the five 

areas described below: 

1. Personalization of Learning: AI can adapt the content, pace and learning activities to the individual needs of 

each student, maximizing their potential and improving their performance. 

2. Task Automation: AI can automate repetitive and administrative tasks, such as test grading and records 
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management, freeing up time for educators to focus on personalized student interaction and support. 

3. Intelligent Tutoring: AI-based tutoring systems can provide instant, personalized feedback to students, guiding 

them through their learning process and helping them overcome difficulties. 

4. Accessible Educational Resources: AI can facilitate access to high-quality educational resources, such as 

digital libraries, online learning platforms, and translation tools, for students of different backgrounds and 

abilities. 

5. Data Analytics for Continuous Improvement: AI can analyze large amounts of educational data to identify 

patterns, trends, and areas for improvement, enabling educators to make evidence-based decisions and optimize 

their teaching practices. 

Neuromotricity and Body percussion is a booming discipline that allows for a wide range of uses from 

foreign language learning, motor skills, drama, music education, ethnomusicology, philosophy, body expression 

and many other subjects. Through its research it has diverse fields of application due to its multidisciplinary 

nature, being established in the following twelve areas (Romero-Naranjo, 2013, 2020, 2022):  

1. Didactic  

   It is the area that provides practical resources at the didactic level, with its own graphics. This does not mean 

that these contributions are subsequently validated and published with quantitative statistical studies (Yamada, 

2000; Romero-Naranjo, 1998-2024).   

2. Ethnographic - Ethno Musicological  

   They are publications that deal with the use of the body in other cultures in relation to its use, meanings and 

functions (Kartomi, 1980, 2017; Romero-Naranjo, 2008; Di Russo & Romero-Naranjo, 2023, 2024a, 2024b; 

Navarro-Maciá, 2024a, 2024b).  

3. Neuropsychological  

  This area is linked to research focused on cognitive and executive functions with validated tests and mainly 

with control and experimental groups (Arnau-Mollá & Romero-Naranjo, 2023, 2024). This includes proposals on 

embodied cognition (Gregorio-Nicolás & Alonso-Sanz, 2013). 

4. Kinaesthetic  

   This area is integrally related to the sciences of physical activity because of its relationship with publications 

linked to neuromotricity (Andreu-Cabrera & Romero-Naranjo, 2021), as well as body schema, motor skills, 

physical condition, kinematic analysis or body expression (Carretero et al, 2014; Pérez-Diaz, 2016; Romero-

Naranjo & Andreu-Cabrera, 2022, 2023, 2024; Romero-Naranjo, 2024).  

5. Socio-Emotional  

  Research that provides both, proposals as well as measurements, of improvement in the socio-emotional 

environment (Moral-Bofill, et al. 2020; Romero-Naranjo & Romero-Naranjo, 2022, 2024).  

6. Space and Architecture  

   Educational proposal of adequate architectural spaces for the implementation of this type of activities (Bango-

Melcon, et al 2017).  

7. Team Building  

   Studies that propose and systematize the use of body percussion in the business environment (Romero-Naranjo 

et al, 2017).  

8. Historical  

    Publications on the antecedents and precursors of neuromotricity and body percussion (Trives-Martinez et al, 

2018; Sánchez-Gonzalez et al, 2018).  

9. Rationale - Justification  

    Publications that justify the methodological line by carrying out an extensive literature review study to find 

out everything that has been published so far and then contribute new lines of work. (Romero-Naranjo, 2008; 

Romero-Naranjo & Andreu-Cabrera, 2023; Romeu-López et al, 2019).  

10. Cross Learning  

    It is the one that has body percussion not as its main object but uses it as a tool for learning another subject 

such as solfege or musical language (cognitive music theory), a foreign language, mathematics, geography, body 

language, performing arts, etc. (Alonso-Sanz & Romero-Naranjo, 2015; Fernández-Molina, J. et al, 2020; 

Romero-Naranjo, 2020).   

11. Entertainment  

     It is the contribution that is made through the performing arts in which body percussion is the central axis of 

the show. We highlight companies such as Stomp or Barbatuques among others (Garcia Sala et al. 2018). 

12. Technology 

    This area is linked to the application of artificial intelligence, virtual reallity and augmented, as well as 

applications and software that can provide us with resources for posture correction, evaluation, kinematic 

analysis and creation of activities in relation to neuromotricity (Boillos-García & Romero-Naranjo, 2024a, 

2024b). 

Taxonomy of publications on Body percussion worldwide. 
All the existing bibliography on this subject can be classified into four large blocks according to the 

classification of publications on neuromotricity and body percussion of a scientific-academic nature proposed by 
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Romero-Naranjo (2022):  

(a) Of justification or substantiation. These are publications that justify and support the entire repertoire of 

activities. Among them all the justification of its link to cognitive and executive functions, the 5 paradigms of the 

dual task, the four forms of learning, etc. 

b) Of a didactic nature; these are publications whose purpose is to create a whole repertoire of activities to be 

carried out. This does not imply that these activities are contrasted and validated by means of validated tests with 

a control and experimental group.  

c) Research design. These are the publications that specifically describe the research design, the hypotheses and 

objectives of the research, as well as the possible expected results. 

 d) Statistical results. These are publications that show, by means of quantitative or qualitative analysis, the 

hypotheses proposed in the research design.  

Purpose. 
Once we have seen all the aspects previously explained about artificial intelligence and neuromotricity 

with body percussion, we will proceed to the purpose of the research with its main objectives. This research is 

structured on the basis of the following points, which will be expanded in each section.   

1. To know the academic state of the art on this subject. 

2. Exploration of the potential of AI to generate new fields and paradigms in relation to neuromotricity and body 

percussion. 

3. Reflection on the ethical and social implications of AI in neuromotricity and body percussion. 

State of the art. 
 The existing high-impact literature (WOS & SCOPUS) on artificial intelligence and education provides 

a very large number of publications in this regard, where its implementation also poses challenges and ethical 

considerations that need to be carefully addressed (Bearman et al., 2023; Chan & Hu, 2023; Chiu et al., 2023; 

Crompton & Burke, 2023; Labadze et al., 2023). 

From the movement point of view there have been many publications in recent years that provide new avenues 

of development as well as challenges in sport. Regarding physiotherapy there are novel applications such as 

TRAK which is having excellent results (Button et al., 2024), but regarding the sport domain the contributions 

are gigantic collected in various thematic Review (Claudino et al., 2019; Ghosh et al., 2023; Hammes et al., 

2022; Molavian et al., 2023; Zhou et al., 2024). 

Regarding music education, artificial intelligence provides numerous resources highlighting specific applications 

as well collected by several authors (Jiang, 2021; Hong et al., 2022; Rohwer, 2024; Wei et al., 2022; Yan, 2022; 

Yu et al., 2023;  

 Regarding dance if there are contributions linked to artificial intelligence (Cao, 2024; Kang et al., 2023; 

Nogueira et al., 2024; Radanliev, 2024; Sarupuri et al., 2024; Wang, 2024; Wallace et al., 2023; Zhou, 2023). 

From the point of view of neuromotricity and body percussion there is only one academic publication, but it is 

not of high impact (Mazzella & Ambretti, 2023) and it has numerous errors and lacks academicism. 

Neuromotricity and Body percussion is a discipline that should be analyzed with great caution because it should 

be based mainly on all the publications on this subject in Web of Science and Scopus. For this reason, as a first 

step it is mandatory to take as a basis the various bibliometric articles that summarize everything published 

worldwide both in high impact engines and at secondary level (Arnau-Mollá & Romero-Naranjo, 2022a, 2022b, 

2024), in addition to the existing Review on this subject (Romero-Naranjo, 2013). The publication of Mazzella & 

Ambretti (2023) lacks any academic rigor as it is not based on high impact publications such as WOS / Scopus, 

the proposals of authors such as Ciro Paduano, Salvo Russo do not have any quantitative study that demonstrates 

with validated tests any cognitive improvement, Web of Science and Scopus show it; they are activities created 

without any academic criteria. We recall that at the scientific level, precise activities are evaluated with a control 

and experimental group and using validated tests. The publication of Mazzella & Ambretii (2023) allude to 

embodied cognition with body percussion without any point of union since the above mentioned activities do not 

have any evidence from a cognitive point of view. Moreover, this aspect was already published and substantiated 

by the BAPNE Method research group in 2013 establishing the points of union between both disciplines 

(Vicente-Nicolás & Alonso-Sanz).  

Exploring the potential of AI to generate new rhythms and body patterns.  
2.A. What can artificial intelligence contribute in relation to neuromotricity and body percussion? 

Having seen the 12 fields of action of neuromotricity and body percussion, we can offer a range of possible 

actions of artificial intelligence based on these twelve major thematic blocks. Artificial intelligence (AI) is 

opening up new avenues of research and application that promise to expand the possibilities of body percussion. 

Some future prospects and potential applications are explored below: The convergence between Artificial 

Intelligence (AI) and body percussion opens up a fascinating range of possibilities that transcend the traditional 

applications of this discipline. The ability of AI to autonomously and adaptively process, analyze and generate 

information offers transformative potential for the teaching, research and artistic practice of body percussion.  

Engineering prompts: the key to accuracy 

Optimizing interaction with AI relies heavily on the ability to formulate clear, precise, and well-

structured questions. Prompt engineering, which involves carefully crafting the instructions provided to the AI, 
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stands as an essential tool for obtaining relevant and useful responses. The inclusion of specific details about the 

task, context and desired goals allows the AI to better understand the user's intent and generate more appropriate 

responses. The use of prompt templates can be particularly helpful in guiding the interaction and obtaining 

consistent results. 

AI offers a wide range of possibilities in the field of higher education in neuromotricity and body 

percussion. For teachers, AI can assist in the creation of customized course materials, the design of formative and 

summative assessments, and individualized feedback to students. For researchers, AI can facilitate complex data 

analysis, comprehensive literature review, and identification of new areas of research. AI can also play a crucial 

role in promoting accessibility and inclusion by providing support for students with special educational needs. In 

the following, we explore in depth and in a classified manner some of its possible applications, as well as the 

challenges and ethical considerations that its implementation entails. 

1. Rhythmic pattern recognition and analysis: 

AI, especially through deep learning, can be trained to discern and analyze complex rhythmic patterns in 

neuromotricity and body percussion, surpassing human capabilities in terms of speed and accuracy (Mas-Mas et 

al., 2023; Romero Naranjo & Andreu Cabrera, 2023). This ability has applications in objective performance 

assessment, identifying rhythmic subtleties and providing detailed feedback to students. In addition, AI can assist 

in musical composition, suggesting rhythmic variations, generating accompaniments or even creating original 

compositions based on pre-existing styles. 

2. Human-machine interfaces: 

The combination of motion sensors, gesture recognition and AI algorithms can lead to revolutionary human-

machine interfaces (HMIs) in the field of body percussion, including through robots such as Pepper. These HMIs 

would enable a more fluid and intuitive interaction with music, translating body movements into sounds and 

rhythms in a precise and expressive way. This technology could facilitate the participation of people with motor 

or sensory disabilities, opening new avenues for inclusion and therapy through music. 

3. Generation of adaptive accompaniments: 

AI can analyze in real time the rhythmic patterns performed by the percussionist and generate musical 

accompaniments that adapt and respond dynamically to their performance. This would create richer and more 

collaborative musical improvisation experiences, encouraging creativity and sonic exploration (Navarro-Maciá, 

& Romero-Naranjo, 2023a, 2023b). AI could also be used to generate customized backing tracks for individual 

or group practice, adapting to each student's skill level and learning objectives. An example is music for band 

with body percussion as analyzed by Salvatore di Russo (Di Russo et al., 2021, 2022, 2023, 2024a, 2024b.). 

4. Motion analysis and biomechanics: 

AI, in combination with motion capture technologies, can accurately analyze body movements during 

neuromotricity and body percussion performance. This would allow identifying efficient movement patterns, 

detecting possible muscle imbalances or technical errors, and providing recommendations to improve technique, 

prevent injuries and optimize performance (Alonso-Marco & Romero-Naranjo, 2022; Morales-Martín et al., 

2024). This information would be of great value to both students and professionals of body percussion. 

5. Personalization of teaching: 

AI can revolutionize the teaching of neuromotricity and body percussion by enabling the creation of intelligent 

tutoring systems that adapt to the needs and learning pace of each student. These systems can provide 

personalized feedback, adjust the difficulty of tasks based on student progress, and provide additional resources 

to address areas of difficulty. AI can also help identify learning patterns and teaching styles, making it easier to 

tailor instruction to individual preferences. 

6. Algorithmic composition: 

AI's ability to process and analyze large amounts of musical data can be harnessed to generate new 

neuromotricity and body percussion compositions. AI algorithms can learn from existing styles and rhythmic 

patterns, and then generate variations or completely new compositions, thus expanding the repertoire and 

creative possibilities of this discipline. This tool could be of great use to composers and performers alike, 

inspiring new forms of artistic expression. 

7. Neuroscientific research: 

Combining neuroimaging techniques, such as functional magnetic resonance imaging (fMRI) or 

electroencephalography (EEG), with AI analysis can provide a deeper understanding of how neuromotricity and 

body percussion affects the brain. AI can help identify patterns of brain activation associated with different 

rhythms and movements, as well as assess the long-term effects of body percussion practice on neural plasticity 

and cognitive function. These findings could have significant implications for the design of music- and 

movement-based therapeutic interventions. 

8. Augmented and virtual reality: 

AI can enrich the learning and performance experience in neuromotricity and body percussion by 

creating augmented reality (AR) or virtual reality (VR) environments. These environments can provide real-time 

visual and auditory feedback, overlay information about technique and rhythm, and enable collaboration and 

interaction with other percussionists in shared virtual spaces. AI can also be used to generate virtual avatars that 

mimic the user's movements, offering a new dimension for artistic expression and performance. 
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All things considered, AI presents itself as a catalyst for innovation and progress in the field of body 

percussion. Its ability to recognize patterns, analyze movements, generate adaptive music, and create immersive 

experiences offers transformative potential for teaching, research, and artistic practice. However, it is crucial to 

address the ethical and technical challenges associated with its implementation, ensuring responsible and 

beneficial use of this technology. Collaboration between AI experts, percussionists, educators, and researchers is 

essential to take full advantage of the opportunities that AI offers and build a future in which technology and 

human creativity are harmoniously intertwined in the exciting world of body percussion. 

Importantly, these potential applications also pose ethical and practical challenges that must be 

considered. For example, preserving cultural authenticity, protecting the privacy of biometric data, and ensuring 

equitable accessibility to these technologies are crucial aspects to consider. 

In conclusion, the intersection between body percussion and artificial intelligence offers fertile ground 

for innovation and interdisciplinary research. As these technologies continue to evolve, we are likely to see a 

significant transformation in the practice, teaching, and understanding of body percussion, with potentially 

profound implications for music education, therapy (Romero-Naranjo & Romero-Naranjo, 2024), and the 

performing arts. 

 

The contribution of the main IAs (CHATGPT, GEMINI, CLAUDE). 

In relation to the application of body percussion in ChatGPT, Claude, Copy, DeepSeek, Grok, Qwen and 

Gemini we observe that they provide completely imprecise data, inventing authors, inventing academic 

bibliography and elaborating meaningless texts. In fact, when we put the same search criteria in CHATHUB we 

can clearly see the differences of each of them. The only one more reliable to date without the need for so much 

training is Gemini.  

In what aspects should IA be trained in order to obtain a good academic performance? Below, we 

propose five specific points that may be expandable in the future. 

1. Objective assessment and accurate feedback: AI, thanks to its ability to process and analyze large volumes of 

data, can assess performance in body percussion objectively, identifying rhythmic, dynamic, and postural 

subtleties that might go unnoticed by the human eye. This would provide accurate and detailed feedback to 

students, facilitating the identification of areas for improvement and optimization of technique. 

2. Inclusion and accessibility: The development of AI-based human-machine interfaces (HMIs) that translate 

body movements into sounds and rhythms could democratize access to body percussion, enabling the 

participation of people with functional diversity. AI could be tailored to individual needs, offering personalized 

control and expression options, and opening up new therapeutic and educational possibilities. 

3. Cognitive stimulation and personalized learning: AI can design and adapt body percussion activities that 

challenge and stimulate the brain's executive functions, such as attention, working memory and cognitive 

flexibility. In addition, by analyzing individual learning patterns, AI can personalize instruction, adjusting the 

difficulty of tasks and providing specific feedback to optimize the learning process. 

4. Injury prevention and performance optimization: AI, in combination with motion capture technologies, can 

analyze the biomechanics of body percussion, identifying inefficient or potentially injurious movement patterns. 

This information would allow the development of preventive and corrective strategies, improving the health and 

well-being of percussionists, and optimizing their long-term performance. 

5. Advanced neuroscience research: AI can enhance neuromotor research by enabling massive analysis of 

neurophysiological and behavioral data. This would facilitate the identification of correlations between patterns 

of brain activity, motor performance and emotional responses, deepening the understanding of the neural 

mechanisms underlying body percussion and its effects on cognition, emotion and health. 

Reflection on the ethical and social implications of AI in neuromotricity. 

The use of artificial intelligence combined with body percussion entails a reflection on its ethical and social 

implications. First of all, it brings with it challenges in the field of education that can be summarized in the 

following five points: 

1. Costs and Access: The implementation of AI technologies can be costly, which could limit their access to 

institutions and students with limited resources. 

2. Digital Divide: Lack of access to the Internet and technological devices can exclude students from 

marginalized communities from the benefits of AI in education. 

3. Data Privacy and Security: The use of AI in education involves the collection and analysis of large amounts of 

students' personal data, raising concerns about privacy and data security. 

4. Algorithmic Bias and Discrimination: AI algorithms may perpetuate or even amplify existing biases in training 

data, which could result in discrimination and inequality in access to educational opportunities. 

5. Dehumanization of Education: Over-reliance on AI in education could reduce human interaction and the 

importance of interpersonal relationships in the learning process. 

- Challenges and concerns 

Despite its potential, the implementation of AI in body percussion is not without its challenges. Accurate 

interpretation of AI-generated responses may require expertise in kinesiology and biomechanics, underscoring 

the importance of interdisciplinary training. The potential for AI to generate biased or inaccurate information 
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based on incomplete or biased training data raises a legitimate concern. In addition, the use of AI raises ethical 

questions regarding data privacy and possible overreliance on this technology to the detriment of critical thinking 

and human creativity. 

- Ethical considerations 

The responsible integration of AI into body percussion requires deep ethical reflection. It is essential to educate 

users about the capabilities and limitations of AI, encouraging a critical and reflective approach. Transparency in 

the use of AI, informing students about its use in the teaching-learning process, is essential to build trust and 

avoid misunderstandings. Adopting a "healthy skepticism" towards the answers generated by AI, contrasting 

them with other sources of information and one's own expert knowledge, is crucial to ensure a responsible and 

ethical use of this tool. Despite its enormous potential, the implementation of AI in body percussion and the 

BAPNE method raises challenges and concerns that must be addressed responsibly and ethically: 

- Accurate interpretation of AI responses: proper understanding of AI-generated responses requires expertise in 

body percussion, BAPNE glossary, motor learning, biomechanics, and pedagogy (Romero-Naranjo & Llorca-

Garnero, 2023). Continuing education of teachers and students is essential to take full advantage of this 

technology and avoid misinterpretations. 

- Possibility of biased or inaccurate information: AI may generate answers based on incomplete, outdated or 

biased training data. It is crucial to contrast the information provided by AI with other reliable sources, one's own 

expert knowledge and practical experience. 

- Data privacy: The use of AI involves the collection and analysis of data on learner performance, characteristics, 

and preferences. It is essential to ensure privacy protection, informed consent and ethical use of this data, 

complying with current regulations and respecting the rights of individuals. 

- Over-reliance on technology: While AI can be a valuable tool to enrich the teaching and learning of body 

percussion, it is important to avoid over-reliance on this technology. Critical thinking, creativity, human 

interaction, and direct sensory experience remain fundamental elements in skill development and artistic 

expression. 

- Digital divide: Access to technology and Internet connectivity can be barriers for some students, creating a 

digital divide that limits their ability to benefit from AI applications in body percussion. It is important to seek 

solutions that promote equity and inclusion, ensuring that all students have the opportunity to access these tools 

and resources. 

 

Conclusions and future prospects 
 AI looms as a powerful resource to drive innovation and efficiency in body percussion. However, its 

implementation must be accompanied by a strong background in prompts engineering, a thorough understanding 

of its limitations, and an unwavering commitment to ethics and transparency. Continued research in this field is 

essential to fully explore the applications of AI in body percussion, develop strategies to maximize its benefits 

and minimize its risks, and ensure that this technology is used responsibly and for the benefit of the educational 

and professional community. AI should not be seen as a substitute for human knowledge, but as a complement 

that enhances our capabilities and allows us to reach new frontiers in the teaching, research and practice of body 

percussion. Neuromotricity and Body percussion, a form of artistic expression that transforms the body into a 

musical instrument, has undergone a revolution thanks to the integration of artificial intelligence (AI). In 

particular, the BAPNE method, a cognitive stimulation method based on neuromotricity using body percussion, 

has found in AI a powerful ally to take teaching and learning to new dimensions of depth, personalization and 

precision. The BAPNE research group has more than sixty publications in Web of Science thanks to its group of 

more than ninety researchers. (Figure 1).  

In this context, prompt engineering emerges as a fundamental discipline to take full advantage of AI's 

potential, enabling users to communicate effectively with the machine and obtain relevant and meaningful 

results. 

Prompt engineering is much more than simply asking AI questions. It is an art that involves 

understanding the capabilities and limitations of the technology, as well as designing clear, precise, and well-

structured instructions that guide the AI toward generating useful and relevant responses. In the context of body 

percussion and the BAPNE method, prompt engineering becomes an essential tool for: 

- Specifying the context: providing the AI with detailed information about the learner's skill level, learning 

objectives, the body percussion style being explored, and other relevant aspects ensures that the generated 

responses are relevant and tailored to individual needs. 

- Define the task: Clarity in describing the task the AI is expected to perform is crucial. Whether it is generating 

rhythmic exercises, analyzing an audio or video recording, providing feedback, or any other function, a precise 

definition of the task allows the AI to focus its capabilities effectively. 

- Establish evaluation criteria: Communicating to the AI the specific criteria that will be used to evaluate the 

student's performance, such as rhythmic accuracy, sound quality, body posture, and musical interpretation, 

ensures that the feedback provided is relevant and constructive. 

- Use clear and concise language: Avoiding ambiguity and using language that the AI can easily understand is 

critical for optimal results. Prompt engineering involves carefully choosing the words and structure of 
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instructions to minimize the chances of misunderstanding. 

- Iterate and refine: Prompt engineering is an iterative process. As you interact with the AI and observe the 

results, you can refine the prompts to improve the quality and relevance of the responses generated. 

 

Applications of AI in the academic teaching of Body Percussion. 
 AI, powered by prompts engineering, offers a wide range of applications in higher education body 

percussion, transforming the way teachers teach and students learn: 

Creation of customized course materials: AI can generate a variety of educational resources tailored to the 

individual needs of each student, including: 

- Progressive rhythmic exercises that challenge and motivate students as they progress in their learning. 

- Rhythmic sequences that explore different styles of body percussion, from flamenco and African music to beat 

box and contemporary percussion. 

- Interactive scores that allow students to visualize and practice complex rhythmic patterns using BAPNE 

notation. 

- High-quality audio and video recordings to serve as reference models and sources of inspiration for students. 

Designing formative and summative assessments: AI can create assessments that accurately and objectively 

measure students' progress in different aspects of body percussion, including: 

- Performance of rhythmic patterns: AI can assess rhythmic accuracy, tempo consistency, and performance 

fluency. 

- Understanding of BAPNE glossary: AI can assess students' ability to read, write, and interpret sheet music 

using BAPNE notation. 

- Application of specific techniques: The AI can assess the correct execution of body percussion techniques such 

as clapping, snapping, chest thumping, and others by analyzing sound quality, body posture, and coordination of 

movements. 

- Musical interpretation: The IA can evaluate the students' ability to express emotions and convey a message 

through body percussion, considering aspects such as dynamics, articulation and expressiveness. 

Individualized feedback: The AI can provide detailed, personalized feedback to students by analyzing audio or 

video recordings of their performances and offering specific suggestions for improvement in areas such as: 

- Rhythmic accuracy: AI can identify specific rhythmic errors and suggest exercises to correct them. 

- Sound quality: The AI can analyze the clarity, volume and projection of the sound produced by students, 

offering advice on optimizing technique and body posture. 

- Body posture: The AI can evaluate body alignment, muscle relaxation and movement efficiency, suggesting 

adjustments to improve ergonomics and prevent injuries. 

- Music performance: AI can offer suggestions to improve expressiveness, dynamics and musical communication 

through body percussion. 

- Complex data analysis: AI can process large amounts of data on student performance, identifying patterns, 

trends, and areas for improvement that allow teachers to tailor their instruction in more effective and 

personalized ways. 

- Comprehensive literature review: AI can help researchers keep up with the latest developments in body 

percussion pedagogy and the BAPNE method by facilitating the search, analysis, and synthesis of relevant 

publications in different languages and formats. 

- Identification of new areas of research: AI can discover connections and relationships between different 

concepts, techniques and styles of body percussion, opening new avenues for research and innovation in this 

artistic discipline. 

  

To conclude we consider it important to highlight the promotion of accessibility and inclusion: AI can provide 

tools and resources that enable students with special educational needs to fully participate in learning body 

percussion. Some of these tools include: 

- Adaptation of course materials: AI can generate exercises and rhythmic sequences that are tailored to the 

capabilities and needs of each student, offering options for difficulty and complexity. 

- Automatic captioning and real-time translation: AI can facilitate the comprehension of verbal instructions and 

audio or video materials for hearing impaired students. 

- Gesture and movement recognition: AI can interpret students' body movements and provide visual or auditory 

feedback, which can be especially useful for visually impaired students. 

- Adaptive user interfaces: AI can customize the interface of educational applications and platforms to facilitate 

their use by students with different needs and preferences. 

Conflicts of interest. This study was not funded by any public or private organisation. 

 

References 
Alonso-Marco, M., & Romero-Naranjo, F. J. (2022). Introducción al análisis cinemático de los movimientos 

básicos de la percusión corporal según el Método BAPNE [Introduction to kinematic analysis of basic 

body percussion movements according to the BAPNE Method]. Retos, 46, 950–971. 



FRANCISCO JAVIER ROMERO-NARANJO 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
495

           https://doi.org/10.47197/retos.v46.94773 

 Alonso-Sanz, A., Romero-Naranjo, F.J. (2015). El círculo en la relación espacio y cuerpo. Foto-ensayo a partir  

            de Isidro Blasco y el método BAPNE [Making body percussion educational environments visible].  

           Arte, Individuo y Sociedad, 27(3), 359-374.  
Andreu-Cabrera, E., & Romero-Naranjo, F. J. (2021). Neuromotricidad, Psicomotricidad y Motricidad. Nuevas 

aproximaciones metodológicas [Neuromotricity, Psychomotricity and Motor skills. New methodological 

approaches]. Retos: Nuevas Tendencias en Educación Física, Deportes y Recreación, 42, 924-938. 

https://doi.org/10.47197/retos.v42i0.89992 

 Andreu-Cabrera, E., Romero Naranjo, F. J., & Lorenzo Lledó, A. (2024). Habilidades motrices y   

           neuromotricidad. Justificación teórico-práctica a través del método BAPNE (Motor skills and  

           Neuromotricity. Theoretical-practical justification through the BAPNE method).  

           Retos, 52, 338–349. https://doi.org/10.47197/retos.v52.101707 

Arnau-Mollá, A. F., & Romero-Naranjo, F. J. (2022a). A bibliometric study on body percussion based on high 

impact search engines. Retos, 45, 679-692.  https://doi.org/10.47197/retos.v45i0.92653 

 Arnau-Mollá, A. F., & Romero-Naranjo, F. J. (2022b). Body percussion as a pedagogical resource. Bibliometric 

study on body percussion based exclusively on secondary search engines. Retos, 46, 809–825. 

https://doi.org/10.47197/retos.v46.95178 

 Arnau-Mollá, A. F., & Romero-Naranjo, F. J. (2024a). Evolución bibliométrica de la percusión corporal: 

Impacto y género en las publicaciones científico-académicas (Bibliometric evolution of body percussion: 

Impact and gender in scientific-academic publications). Retos, 51, 1025–1054. 

https://doi.org/10.47197/retos.v51.101450 

 Arnau-Mollá, A. F., & Romero-Naranjo, F. J. (2024b). Effect of the BAPNE neuromotricity method on anxiety 

levels in university students considering gender differences. Journal of Physical Education and Sport ® 

(JPES), 24(7). 

 Arnau-Mollá A. F., Romero-Naranjo, F. J., & Andreu-Cabrera, E. (2024). Comparing the impact of  

 neuromotricity BAPNE method and traditional methodology on selective attention and concentration  

 among future teachers: A gender-based comparative study. Journal of Physical Education and Sport ®  

 (JPES),  24(5), Art. 140, 1212-1229. https://doi.org/10.7752/jpes.2024.05140 

 Bango Melcón, P., Romero-Naranjo, J. L., Drago, F. S., & Romero-Naranjo, F. J. (2017). Dimension analysis  

          and architectural model of BAPNE classroom for pre-school and primary education. Procedia-Social  

 and  Behavioral Sciences, 237, 1284-1290. 

Bearman, M., Ryan, J., & Ajjawi, R. (2023). Discourses of artificial intelligence in higher education: A critical 

literature review. Higher Education, 86(2), 369-385. 

 Boillos-García, F. & Romero-Naranjo, F.J. (2024a). Neuromotricity and Augmented and Virtual Reality:   

          didactic approach as an educational resource. Metodologías emergentes en la investigación y acción  

          educativa. Editorial Dykinson.  

 Boillos-García, F. & Romero-Naranjo, F.J. (2024b). Body Percussion, Artificial Intelligence, Augmented  

 Reality and Virtual Reality: new educational perspectives. Metodologías emergentes en la investigación  

 y acción educativa. Editorial Dykinson.  
Button, K., Dean-Young, A., Anderson, P., Cullen, K., Jacob, N., Letchford, R., & Busse, M. (2024). A 

randomised controlled feasibility trial of trak musculoskeletal digital self-management physiotherapy 

intervention (TRAK-MSK). Osteoarthritis and Cartilage, 32, S571-S572. 

 Cao, X. (2024). Case study of China’s compulsory education system: AI apps and extracurricular dance 

learning. International Journal of Human–Computer Interaction, 40(13), 3419-3426. 

 Chan, C. K. Y., & Hu, W. (2023). Students’ voices on generative AI: Perceptions, benefits, and challenges in  

 higher education. International Journal of Educational Technology in Higher Education, 20(1), 43. 

 Chiu, T. K., Xia, Q., Zhou, X., Chai, C. S., & Cheng, M. (2023). Systematic literature review on opportunities,  

 challenges, and future research recommendations of artificial intelligence in education. Computers and  

 Education: Artificial Intelligence, 4, 100118. 

 Chomsky, N., Roberts, I., & Watumull, J. (2023). Noam chomsky: The false promise of chatgpt. The New York  

Times, 8. 

 Claudino, J. G., Capanema, D. D. O., de Souza, T. V., Serrão, J. C., Machado Pereira, A. C., & Nassis, G. P.  

 (2019). Current approaches to the use of artificial intelligence for injury risk assessment and  

 performance prediction in team sports: a systematic review. Sports medicine-open, 5, 1-12. 

 Colom, R. (2021). Psicología para no volverse loco. Plataforma actual.  

 Colom, R. (2024). Inteligencia. Lo que de verdad sabemos sobre la inteligencia: evidencias y mitos. Schackleton  

 Discovery.  

Crompton, H., & Burke, D. (2023). Artificial intelligence in higher education: the state of the field. International 

Journal of Educational Technology in Higher Education, 20(1), 22. 

 Di Russo, S., Gisbert Caudeli, V., Romero-Naranjo, F. J., & Domenico Pelizza, A. (2024b). Body percussion in 

the band repertoire: The case study of the work Palindromia Flamenca, by Antonio Ruda Peco. Per 

Musi, 25, 1-23. https://doi.org/10.35699/2317-6377.2024.52694 



FRANCISCO JAVIER ROMERO-NARANJO 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
496

 Di Russo, S., Romero-Naranjo, F. J. (2021a). Body percussion in spanish music: A methodological 

approximation [Article]. ERPA 2021 International Congresses on Education, Sakarya, Turkiye. 

 Di Russo, S., Romero-Naranjo, F. J. (2021b). Body percussion in the work of composer Oscar Navarro. *The 

case of “Libertadores [Article]. ERPA 2021 International Congresses on Education, Sakarya, Turkiye. 

 Di Russo, S., & Romero-Naranjo, F. J. (2023). Body percussion and traditional dances. The case of Ball dels 

Moretons in Mallorca. Retos, 49, 442–458. https://doi.org/10.47197/retos.v49.97609 

 Di Russo, S., Romero-Naranjo, F. J., Gisbert Caudeli, V., Cantarini, G. (2023). The repertoire for wind band  

 and body percussion. A state of the question from the bapne method. In M. d. M. Simón Márquez, J. J. 

Gázquez Linares, In A Martos Martínez,S. Fernández Gea, & P. Molina Moreno (Comps.), Innovación 

docente e investigación en arte y humanidades: nuevas tendencias para el cambio en la enseñanza 

superior (pp.171-184). Dykinson. 

 Di Russo, S., Salerno, G., Romero-Naranjo, F. J. & Arnau-Moll., A. F. (2022). Las panaderas is creativity:  

 From tradition to innovation. In. Martos Martínez, A. B. Barragán Martín, M. d. C. Pérez Fuentes, M. d.  

M. Molero Jurado, M. d. M. Simón Márquez & M. Sisto (Comps.), Acercamiento Multidisciplinar Para la 

Investigación e Intervención en Contextos Educativos (pp. 403-414). Dykinson. 

Farrelly, T., & Baker, N. (2023). Generative artificial intelligence: Implications and considerations for   

higher education practice. Education Sciences, 13(11), 1109. 

 García-Peñalvo, F. J., Llorens-Largo, F., & Vidal, J. (2024). La nueva realidad de la educación ante los avances  

 de la inteligencia artificial generativa. RIED-Revista Iberoamericana de Educación a Distancia, 27(1),  

 9-39. 

 Ghosh, I., Ramasamy Ramamurthy, S., Chakma, A., & Roy, N. (2023). Sports analytics review: Artificial  

 intelligence applications, emerging technologies, and algorithmic perspective. Wiley Interdisciplinary  

 Reviews: Data Mining and Knowledge Discovery, 13(5), e1496. 

Grassini, S. (2023). Shaping the future of education: exploring the potential and consequences of AI and 

ChatGPT in educational settings. Education Sciences, 13(7), 692. 

Hammes, F., Hagg, A., Asteroth, A., & Link, D. (2022). Artificial intelligence in elite sports—a narrative review  

 of success stories and challenges. Frontiers in Sports and Active Living, 4, 861466. 

Hong Yun, Z., Alshehri, Y., Alnazzawi, N., Ullah, I., Noor, S., & Gohar, N. (2022). A decision-support system  

 for assessing the function of machine learning and artificial intelligence in music education for network  

 games. Soft Computing, 26(20), 11063-11075. 

Jiang, M. (2021, September). The influence and research of online AI education system on preschool music 

education in higher vocational colleges. In 2021 4th International Conference on Information Systems and 

Computer Aided Education (pp. 1118-1121). 

 Kang, J., Kang, C., Yoon, J., Ji, H., Li, T., Moon, H., ... & Han, J. (2023). Dancing on the inside: A qualitative  

 study on online dance learning with teacher-AI cooperation. Education and Information  

 Technologies, 28(9), 12111-12141. 

Kartomi, M. (1980). Childlikeness in play songs – A case study among the Pitjanjara at Yalata. South Australia. 

Miscellanea Musicologica. 

Kartomi, M. (2017). Playing th body Female versus male elements in Aceh's sitting song-dances with body  

 percussion. Sounding the dance, moving the music: choreomusicological perspectives on maritime  

 southeast asian performingarts. Oxford, England: SOAS Musicology Series. pp. 80-95 

Labadze, L., Grigolia, M., & Machaidze, L. (2023). Role of AI chatbots in education: systematic literature  

 review. International Journal of Educational Technology in Higher Education, 20(1), 56. 

Mas-Mas, D., Arnau Mollá, A. F., & Romero Naranjo, F. J. (2023). Doble tarea y movimiento: estudio    

        bibliométrico basado en motores búsqueda de alto impacto [Dual-task and movement: a bibliometric  

 study based on high-impact search engines]. Retos, 50, 995–1009.  

 https://doi.org/10.47197/retos.v50.100176 

Mazzella, M., & Ambretti, A. (2023). Connection hypothesis between Artificial Intelligence, Embodied 

Cognition and Body Percussion. Journal of Inclusive Methodology and Technology in Learning and 

Teaching, 3(4). 

Molavian, R., Fatahi, A., Abbasi, H., & Khezri, D. (2023). Artificial intelligence approach in biomechanics of 

gait and sport: a systematic literature review. Journal of Biomedical Physics & Engineering, 13(5), 383. 

Moral Bofill, L., Vicedo Molla, F., & Romero-Naranjo, F. J. (2020). Pilot study of socioemotional variables,    

         anxiety and flow in music students through BAPNE activities. Educatio Siglo Xxi, 38(2), 193-212. 

Morales-Martín, I., Arnau-Mollá, A. F., & Romero Naranjo, F. J. (2024). Laterality and education: A  

       bibliometric study based on high-impact search engines. Journal of Physical Education and Sport, 24(7),  

       1667-1682. https://doi.org/10.7752/jpes.2024.07187 

Motlagh, N. Y., Khajavi, M., Sharifi, A., & Ahmadi, M. (2023). The impact of artificial intelligence on the 

evolution of digital education: A comparative study of openAI text generation tools including ChatGPT, 

Bing Chat, Bard, and Ernie. arXiv preprint arXiv:2309.02029. 

Navarro-Maciá, V., & Romero Naranjo, F. J. (2023a). Jazz y percusión corporal. Propuesta de estrategias   

       creativas con el método BAPNE [Jazz and body percussion. A proposal of creative strategies with the  



FRANCISCO JAVIER ROMERO-NARANJO 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
497

       BAPNE method]. Retos. Nuevas Tendencias en Educación Física, Deporte y Recreación, 51, 509–518.  

       https://doi.org/10.47197/retos.v51.100544 

Navarro-Maciá, V., & Romero Naranjo, F. J. (2023b). Body percussion and blues. A neuromotor approach  

      through BAPNE method. [Percusión corporal y blues. un acercamiento neuromotor a través del método   

      BAPNE; percusión corporal y blues. un acercamiento neuromotor a través del método BAPNE]. Retos.   

      Nuevas Tendencias en Educación Física, Deporte y Recreación. 2024, 51: 970-978. 

      https://doi.org/10.47197/retos.v51.101238 

 Nogueira, M. R., Menezes, P., & Maçãs de Carvalho, J. (2024). Exploring the impact of machine learning on  

 dance performance: a systematic review. International Journal of Performance Arts and Digital Media,  

 1-50. 

Petrides, K. V., Pita, R., & Kokkinaki, F. (2007). The location of trait emotional intelligence in personality factor 

        space. British journal of psychology, 98(2), 273-289. 

Radanliev, P. (2024). Dance as a mental health therapy in the Metaverse: exploring the therapeutic potential of 

Dance Movement Therapy as a non-pharmacological treatment in the Metaverse. Frontiers in Computer 

Science, 6, 1334027. 

Romero-Naranjo, A. A. & Romero-Naranjo, F. J. (2024). “La percusión corporal terapéutica según el método  

          BAPNE como un factor de resiliencia”. En: de la Ossa-Martínez, Marco Antonio (ed.). Innovación y  

          experiencias en educación e investigación musical: Enfoques contemporáneos, metodologías  

 aplicadas, cuerpo, música y movimiento. Madrid: Narcea. ISBN 978-84-277-3230-8, pp. 141-156. 

Romero-Naranjo, F. J. (2013). Science & Art of body percussion: A review. Journal of Human Sport & Exercise, 

8(2), 442-457. https://doi.org/10.4100/jhse.2012.82.11 

Romero-Naranjo, F. J. (2024). Neuromyths about movement and the brain: debunking misconceptions. Journal  

of Physical Education and Sport, 24(7), 1707–1715. 

https://doi.org/http://dx.doi.org/10.7752/jpes.2024.07190 

Romero-Naranjo, F. J., & Romero-Naranjo, A. A. (2022). Percusión corporal y salud: una breve aproximación 

estado de la cuestión. Eufonía: Didáctica de la música, (93), 16-23. 

Romero-Naranjo, F. J., Pujalte Cantó, F. J., & Arnau-Mollá, A. F. (2023). Body percussion and selective  

 attention. Interdisciplinary quantitative study through neuromotricity activities BAPNE method based  

 on the dual task in Primary Education. Retos, 48, 844–860. https://doi.org/10.47197/retos.v48.97661 

Romero-Naranjo, F.J (2020). Body Percussion in the Physical Education and Sports Sciences. An Approach to 

its Systematization According to the BAPNE Method. International Journal of Innovation and Research 

in Educational Sciences, 7, 421-431. 

Romero-Naranjo, F.J. (2022). BAPNE FIT: Neuromotricity and body percussion in physical activity and sport 

sciences. The Educational Review, USA, 6(2), 37-44, (2022). doi: 10.26855/er.2022.02.001 

Romero-Naranjo, F. J., Sayago-Martínez, R., Jiménez-Molina, J. B., & Arnau-Mollá, A. F. (2023). Pilot Study of 

the Assessment of Anxiety and Attention through Body Percussion and Neuromotricity in Secondary 

School Students in Physical Education, Music and Visual Arts classes. Retos, 47, 573–588. 

https://doi.org/10.47197/retos.v47.95595 

Romero-Naranjo, F. J., & Llorca-Garnero, J. (2023). Ergoespirometría & body percussion. Estudio de caso  

          basado en el método BAPNE FIT [Ergospirometry & body percussion. Case study based on BAPNE  

 FIT method]. Retos, 48, 674–683. https://doi.org/10.47197/retos.v48.97928 

Romero Naranjo, F. J., & Andreu Cabrera, E. (2023). Los Diez Pilares de la Neuromotricidad. Justificación  

           teórico-práctica según el método BAPNE [The Ten Pillars of Neuromotricity. Theoretical-practical   

           justification according to the BAPNE method]. Retos, 50, 357–370. 

           https://doi.org/10.47197/retos.v50.98333 

Romeu-López, C. E., González-Sánchez, O. S., & Romero-Naranjo, F. J. (2019). Recursos didácticos sobre  

          percusión corporal y repertorio cubano. Una aproximación desde la perspectiva de las funciones  

          ejecutivas. EDUNOVATIC2019, 640. 

Rohwer, D. (2024). To-resource: ChatGPT as a tool in music education research. Update: Applications of 

Research in Music Education, 42(3), 4-7. 

Sánchez González, E., Romero Naranjo, F. J., Trives Martínez, E. A., Serna Domínguez, M., Piqueres de Juan,  

            I., & García Sala, M. (2018). Breve introducción a la evolución de la escritura musical en la  

 didáctica de la percusión corporal desde 1960 hasta la actualidad. En C. Guerrero & P. Miralles (Eds.),  

 III Congreso Internacional de Innovación Docente (pp. 52-66). Murcia: Edit.um. 

Sarupuri, B., Kulpa, R., Aristidou, A., & Multon, F. (2024). Dancing in virtual reality as an inclusive platform 

for social and physical fitness activities: a survey. The Visual Computer, 40(6), 4055-4070. 

Vicente Nicolás, G., & Alonso-Sanz, A. (2013). El movimiento y la percusión corporal desde una perspectiva 

corpórea de la educación musical. XI Jornadas de Redes de Investigación en Docencia Universitaria 

[Recurso electrónico]: Retos de futuro en la enseñanza superior: docencia e investigación para alcanzar la 

excelencia académica / coordinadores, Mª Teresa Tortosa Ybáñez, José Daniel Alvarez Teruel, Neus 

Pellín Buades. Alicante: Universidad de Alicante. 

Wallace, B., Hilton, C., Nymoen, K., Torresen, J., Martin, C. P., & Fiebrink, R. (2023, June). Embodying an 



FRANCISCO JAVIER ROMERO-NARANJO 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
498

interactive AI for dance through movement ideation. In Proceedings of the 15th conference on creativity 

and cognition (pp. 454-464). 

Wang, Z. (2024). Artificial intelligence in dance education: Using immersive technologies for teaching dance 

skills. Technology in Society, 77, 102579. 

Wei, J., Karuppiah, M., & Prathik, A. (2022). College music education and teaching based on AI  

 techniques. Computers and Electrical Engineering, 100, 107851. 

Yamada, T. (2000). Body percussion. Tokio.  

Yan, H. (2022). Design of online music education system based on artificial intelligence and multiuser detection  

 algorithm. Computational Intelligence and Neuroscience, 2022(1), 9083436. 

Yu, X., Ma, N., Zheng, L., Wang, L., & Wang, K. (2023). Developments and applications of artificial 

intelligence in music education. Technologies, 11(2), 42. 

Zhou, L. (2023). Research on the application of dance movement skill analysis in teaching in the context of 

artificial intelligence in universities. Applied Mathematics and Nonlinear Sciences. 

Zhou, T., Wu, X., Wang, Y., Wang, Y., & Zhang, S. (2024). Application of artificial intelligence in physical 

education: a systematic review. Education and Information Technologies, 29(7), 8203-8220. 

 


