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ABSTRACT 

This article explores the use of artificial intelligence (AI) to personalize learning based on an 

understanding of brain functions, addressing how technological innovations can revolutionize 

education. The personalization of learning through AI promises to tailor teaching methods to the 

individual needs of students, considering their cognitive capabilities, learning styles, and neural 

development. Applying AI techniques such as machine learning and data analytics offers the 

possibility of creating more effective and engaging educational experiences. This study reviews the 

existing literature on neuroeducation and AI identifying the advances, challenges, and ethical 

implications of this integration. The conclusion highlights the importance of a balanced approach 

that combines neuroscientific knowledge with technological innovation to promote a more inclusive 

and efficient education system. 
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INTRODUCTION 

The technological revolution is transforming various aspects of human life, and education is 

no exception, where in recent years, the integration of artificial intelligence (AI) with neuroeducation 

has generated a growing interest among researchers, educators, and policymakers.  

AI's ability to analyze large volumes of data and identify patterns provides an unprecedented 

opportunity to personalize learning in a way that meets the individual needs of students, considering 

their cognitive capabilities, learning styles, and neural development. 

Neuroeducation, an interdisciplinary field that combines neuroscience, psychology, and 

education, provides valuable insights into how the brain learns; where this knowledge can be used to 

develop more effective and adaptive teaching methods. On the other hand, AI, with its advanced 

machine learning and data analysis techniques, can operationalize this information, creating teaching 

systems that dynamically adjust to students' progress and needs. 

Personalization of learning is seen as one of the most promising approaches to improving 

educational outcomes. Unlike traditional teaching methods, which usually follow a one-size-fits-all 

format, personalized learning allows the content, pace, and teaching methods to be tailored to the 

individual characteristics of each student.  

Studies show that this type of approach can significantly increase student engagement, 

improve information retention, and promote deeper, more meaningful learning. 

However, effectively implementing learning personalization through AI faces several 

challenges, and so the quality and accuracy of the data used to train AI models is crucial.  

Inaccurate or incomplete data can lead to inappropriate recommendations, which can hinder 

students' learning instead of helping them. Additionally, ethical issues such as data privacy and 

equity in access to technologies need to be carefully addressed. 

Analyzing how the brain processes and retains information offers a crucial starting point for 

personalizing learning. The human brain is a complex structure, made up of several regions that 

perform specific functions. For example, the hippocampus is intimately involved in the formation of 

new memories, while the prefrontal cortex is associated with decision-making and critical thinking. 

Understanding these roles can help develop teaching methods that optimize information retention 

and knowledge application. 

AI can utilize these insights to create detailed learning profiles for each student. These 

profiles can include information about processing speed, learning preferences (visual, auditory, 

kinesthetic), attention levels, and even sleep patterns.  

Based on this data, AI systems can recommend personalized learning activities, adjust the 

pace of teaching, and provide instant feedback to students and educators. 
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Personalization of learning also has the potential to benefit students with special needs. 

Children with learning disabilities, such as dyslexia or ADHD, may benefit from adaptive teaching 

methods that consider their specific difficulties. AI can help identify these difficulties early and 

suggest appropriate interventions, providing more effective and timely support. 

Another important aspect is the use of AI to monitor and evaluate student progress. Data 

analytics tools can track student performance in real-time, identifying areas where they are struggling 

and suggesting additional resources or alternative teaching methods. This allows for quick and 

targeted intervention, preventing students from falling behind. 

Despite the promises, the integration of AI into education also raises several ethical 

questions. Data privacy is a significant concern. Students and parents need to be sure that their data is 

being collected and used responsibly and safely.  

Additionally, it is crucial to ensure that all schools and students have equal access to 

advanced educational technologies. Disparity in access to technology can exacerbate existing 

educational inequalities rather than reduce them. 

Teacher training is also a vital component for the successful implementation of AI in 

education. Educators need to be trained not only to use these technologies, but also to understand 

how to interpret the data and integrate AI recommendations into their teaching practices. Continuous 

professional development is essential to ensure that teachers are well-equipped to make the most of 

the opportunities offered by AI. 

Additionally, collaboration between neuroscientists, AI experts, educators, and policymakers 

is key to developing and implementing effective solutions. An interdisciplinary approach can ensure 

that educational technologies are based on sound scientific evidence and that they are implemented 

in a way that benefits all students. 

Neuroeducation and artificial intelligence together represent an exciting frontier in the field of 

education. Understanding and applying brain functions in the context of personalized learning can 

transform the educational experience, making it more adaptive, engaging, and effective. However, it 

is crucial to address the challenges and ethical issues associated with this integration to ensure that 

all students can fully benefit from technological innovations.  

Through continued collaboration and a balanced approach, we can move towards a future 

where personalized education, informed by neuroscience and facilitated by AI, is a reality accessible 

to all. 

 

CONCEPTUAL REVIEW  

Ackerman (2019) in his book "Intelligence and Learning: Neuroeducational Implications" 

explores the intersections between intelligence and learning, addressing the neuroeducational 
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implications of these concepts. He argues that intelligence is multifaceted and that its different forms 

can influence the way individuals learn and assimilate information.  

The author highlights the importance of understanding the neurobiological bases of 

intelligence in order to develop educational strategies that meet the specific needs of students; in 

addition to discussing how intelligence can be measured and the limitations of these measurements, 

proposing that personalized education can benefit from the integration of neuroscientific data.  

One of his suggestions is that intelligence is not a fixed attribute, but rather something that 

can be developed and improved through adaptive educational methods that consider individual 

variations in brain function. 

Anderson (2010) proposes the theory of neural reuse, which suggests that brain regions have 

evolved to be used and reused in several different cognitive tasks.  

This theory challenges the traditional view that specific areas of the brain are responsible for 

unique cognitive functions, arguing that neural reuse is a fundamental organizational principle of the 

brain, which has significant implications for neuroeducation.  

The author further explains that understanding how different areas of the brain can be 

repurposed for new functions can help develop teaching methods that make the most of brain 

plasticity. It also discusses how technology, including AI, can be used to create learning 

environments that promote neural reuse, enhancing learning and information retention. 

Anderson, (2014), in "Rules of the Mind". Psychology Press, presents a comprehensive 

overview of the rules that govern the human mind and how they influence learning and cognition. In 

his work, he combines insights from cognitive psychology and neuroscience to explain how people 

process information, form memories, and solve problems.  

He also highlights the importance of computational models to simulate mental processes, 

arguing that these models can be used to personalize education according to individual cognitive 

needs. He proposes that artificial intelligence can play a crucial role in education by providing tools 

that automatically adjust teaching methods based on cognitive data analysis. Anderson emphasizes 

the need for an integrative approach that combines cognitive theories with technological advances to 

optimize learning. 

Anguera (2013) investigate how video game training can improve cognitive control in older 

adults. The authors demonstrate that games designed to challenge specific cognitive functions can 

lead to significant improvements in working memory, attention, and information processing. They 

argue that these findings have important implications for neuroeducation, suggesting that interactive 

and engaging techniques can be used to maintain and even improve cognitive functions throughout 

life.  
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The authors discuss how AI can be utilized to develop personalized educational games that 

adapt to the user's skill level and progress, underscoring the importance of innovative, technology-

based approaches to education, especially in populations facing cognitive challenges related to aging. 

Antle (2017), in his publication "The Case for Neurodiversity". MIT Press, argues in favor of 

valuing neurological diversity in educational practices, suggesting that recognizing and 

accommodating different forms of cognitive processing and learning can lead to a more inclusive and 

effective educational system.  

The same author also explores how neuroeducation can benefit from understanding 

conditions such as autism, dyslexia and ADHD, not as deficiencies to be corrected, but as natural 

variations of human cognition that require differentiated teaching methods.  

Another important discussion refers to the discussion of the role of artificial intelligence in 

creating adaptive learning environments that respond to the unique needs of each student, promoting 

more personalized and equitable learning. 

Ashby and Helie (2011), other important authors in research in this area, investigate the 

neurobiological basis of mental abilities and how they develop and are improved through practice 

and training. They discuss how different areas of the brain are activated during specific cognitive 

tasks and how training can lead to neuroplastic changes that improve cognitive performance.  

The authors suggest that artificial intelligence can be used to monitor and analyze patterns of 

brain activity during learning, allowing the creation of educational programs that are adjusted in real 

time to optimize the development of mental skills. They also highlight the importance of an 

evidence-based approach to neuroeducation, using neuroscientific data to inform pedagogical 

practices and improve educational outcomes. 

Baddeley (2000) introduces the concept of "episodic buffer" as a new component of working 

memory in his article "The Episodic Buffer: A New Component of Working Memory?"; published in 

"Trends in Cognitive Sciences", where it expands on Baddeley and Hitch's working memory model, 

proposing that the episodic buffer serves as a temporary system that integrates information from 

different sources into a single multidimensional representation.  

All of these analyses include the combination of visual, spatial, and verbal data, as well as 

long-term information, and thus, these authors argue that the episodic buffer plays a crucial role in 

forming conscious episodes and linking fragmented information to form coherent memories.  

This finding has significant implications for neuroeducation, suggesting that teaching 

strategies that take advantage of the episodic buffer's ability to integrate multimodal information can 

improve student retention and comprehension.  
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As a cue from his research, Baddeley suggests that AI-based educational technologies can be 

used to create learning environments that best leverage this ability to integrate, personalizing 

learning experiences to meet the individual needs of students. 

Barkley (2006), in his comprehensive manual "Attention-Deficit Hyperactivity Disorder: A 

Handbook for Diagnosis and Treatment", provides a detailed overview of ADHD, covering 

everything from neurobiological foundations to effective treatment strategies.  

Published by Guilford Press, this work is considered essential for mental health professionals 

and educators, the author discusses how ADHD is characterized by a dysfunction in executive 

control processes, affecting attention, emotional regulation, and behavior organization. It explores 

diverse treatment approaches, including pharmacological and behavioral interventions, and 

highlights the importance of adaptive educational strategies to help students with ADHD.  

Their discussions argue that the use of artificial intelligence and technological tools can offer 

personalized support for these students, adjusting to their specific needs and providing real-time 

feedback. He emphasizes that combining neuroscientific knowledge with advanced technologies can 

not only improve the academic performance of students with ADHD but also promote better 

inclusion and equity in the school environment. 

Battro (2004), in "Half a Brain is Enough: The Story of Nico", narrates the remarkable story 

of Nico, a boy who had half of his brain removed to treat intractable epilepsy.  

Published by Cambridge University Press, this book offers deep insight into neuroplasticity 

and the brain's ability to reorganize itself after significant loss. The author explores how Nico was 

able to regain many of his cognitive and motor functions, defying medical expectations, where he 

argues that this incredible recovery is a testament to the adaptive capacity of the human brain, 

providing valuable insights for neuroeducation.  

The author suggests that understanding the mechanisms underlying neuroplasticity can 

inform the development of educational techniques that help maximize the learning potential of 

students, even those with significant brain damage.  

In addition, he explores how artificial intelligence can be used to personalize cognitive 

rehabilitation and learning by adapting to the neuroplastic changes of each individual's brain, and in 

this way, his study highlights the importance of an educational approach that recognizes and 

harnesses the brain's extraordinary ability to adapt and recover. 

Crone and Ridderinkhof (2011) explore brain development in their paper, discussing how 

advanced neuroimaging techniques such as fMRI and EEG have revolutionized the understanding of 

how the brain develops from childhood to adolescence.  

The study focuses on the integration of cognitive theories and neuroimaging data to map the 

changes in brain structure and function that occur during development, where they evidence that the 
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development of the prefrontal cortex is crucial for the enhancement of executive functions, such as 

decision-making, impulse control, and planning.  

They suggest that the personalization of learning can be improved by adapting teaching 

techniques to the different stages of students' brain development; Additionally, artificial intelligence 

can be used to analyze large volumes of neuroimaging data, allowing for the creation of personalized 

learning profiles that fit the specific neurocognitive needs of each student. This approach can 

promote a more effective and engaging education that aligns with the capabilities and limitations of 

the developing brain. 

Antonio Damasio (1994), in his influential book "Descartes' Error: Emotion, Reason, and the 

Human Brain", challenges the traditional Cartesian dichotomy between reason and emotion.  

Published by Putnam Publishing, the author argues that emotion plays a crucial role in 

rational decision-making and social behavior. It introduces the concept of "somatic markers," which 

are emotional responses that help guide the decision-making process by associating past experiences 

with specific emotional reactions.  

The author uses case studies of patients with brain damage to demonstrate how the inability 

to process emotions can lead to irrational decisions and inappropriate behaviors; Thus, this work has 

significant implications for neuroeducation, suggesting that teaching should take into account the 

role of emotions in learning and decision-making.  

The integration of artificial intelligence in education can be used to monitor and analyze 

students' emotional responses, adapting teaching techniques to promote a more positive and effective 

learning environment, thereby highlighting the importance of a holistic approach that recognizes the 

interconnection between emotion and cognition in facilitating learning and human development. 

Davidson and McEwen (2012), in "Social Influences on Neuroplasticity: Stress and 

Interventions to Promote Well-Being", examine how the social environment and stress affect 

neuroplasticity and well-being.  

They discuss how positive social experiences, such as social support and education, can 

promote neuroplasticity and resilience to stress, while negative experiences, such as chronic stress, 

can have detrimental effects on the brain, particularly in regions involved in stress management and 

memory, such as the hippocampus and amygdala.  

The authors suggest that educational and psychosocial interventions can be designed to 

reduce the negative effects of stress and promote mental and emotional well-being. Artificial 

intelligence can play an important role in personalizing these interventions, monitoring students' 

stress levels, and adjusting teaching strategies accordingly; And so they emphasize the need for an 

educational approach that not only focuses on cognitive learning, but also on promoting a healthy 
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social environment and well-being, utilizing advanced technologies to create learning environments 

that support students' mental and emotional health. 

Michael S. Gazzaniga (2018), who investigates the brain mechanisms that generate 

consciousness, is considered one of the pioneers of cognitive neuroscience, and explores the 

intersection between biology and philosophy to understand how neuronal processes give rise to 

conscious experience.  

Their discussions refer to the fact that consciousness is not a unitary process, but emerges 

from a series of complex interactions between different brain regions; And so his works discuss 

modern theories of consciousness and revise classic experiments, such as split-brain studies, to 

illustrate how different parts of the brain contribute to the formation of the conscious mind.  

This work has significant implications for neuroeducation, suggesting that understanding how 

the brain generates consciousness can help create teaching methods that better align with how 

students process and integrate information. In addition, artificial intelligence can be used to simulate 

these complex processes, allowing the personalization of learning experiences that respect and 

enhance students' cognitive and conscious capacities. 

Michael S. Gazzaniga, Richard B. Ivry, and George R. Mangun (2018), in the book 

"Cognitive Neuroscience: The Biology of the Mind", published by W. W. Norton & Company, offer 

a comprehensive overview of the biological basis of cognitive processes.  

This book covers a variety of topics, including perception, attention, memory, language, and 

emotion, and examines how these functions are mediated by the brain, where it integrates findings 

from behavioral, neuropsychological, and neuroimaging studies to provide a detailed understanding 

of how the brain supports the mind.  

One of the main focuses is brain plasticity and how experiences, including learning, can 

reshape the brain, discussing the application of artificial intelligence techniques to analyze large 

neuroscientific datasets, allowing deeper insights into brain structure and function.  

For neuroeducation, this book is an essential reference, suggesting that teaching methods 

based on neuroscientific evidence can significantly improve the effectiveness of education; and so 

the personalization of learning, facilitated by AI, can benefit from this understanding by adapting to 

the specific needs of students to optimize cognitive and emotional development. 

 

ANALYTICAL CONSIDERATIONS 

The technological revolution is impacting several aspects of human life, including education, 

where in recent years, the integration of artificial intelligence (AI) with neuroeducation has aroused 

significant interest among researchers, educators, and policymakers.  
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AI's ability to analyze large volumes of data and identify patterns allows for the 

personalization of learning, meeting the individual needs of students based on their cognitive 

capabilities, learning styles, and neural development.  

Neuroeducation, combining neuroscience, psychology, and education, provides valuable 

insights into how the brain learns, and AI operationalizes this information, creating adaptive teaching 

systems. 

With regard to the potential of personalization of learning, personalization of learning is a 

promising approach to improve educational outcomes, as it allows the content, pace and teaching 

methods to be adapted to the individual characteristics of each student.  

Studies indicate that this approach increases student engagement, improves information 

retention, and promotes deeper and more meaningful learning, where, for example, Ackerman (2019) 

highlights the importance of understanding the neurobiological bases of intelligence to develop 

personalized educational strategies. 

 In the implementation challenges, however, personalizing learning through AI faces 

challenges, such as the quality and accuracy of the data used to train the AI models.  

Inaccurate or incomplete data can result in inadequate recommendations, hindering learning, 

in addition, ethical issues, such as data privacy and equity in access to technologies, need to be 

carefully addressed. 

The applications of neuroeducation, aimed at understanding how the brain processes and 

retains information is crucial to personalize learning; For example, the hippocampus is involved in 

the formation of new memories and the prefrontal cortex in decision-making.  

AI can use these insights to create detailed learning profiles, recommending personalized 

activities, adjusting the pace of teaching, and providing instant feedback, which makes this especially 

beneficial for students with special needs, such as those with dyslexia or ADHD, allowing for early 

and effective interventions (Barkley, 2006). 

Monitoring and evaluation, where AI can monitor and evaluate students' progress in real-

time, identifying areas of difficulty and suggesting additional resources, which allows for quick and 

targeted interventions, preventing students from falling behind.  

Additionally, continuous teacher education is essential for the effective implementation of AI 

in education, empowering them to interpret data and integrate AI recommendations into their 

teaching practices. 

Ethical considerations, the integration of AI in education raises several ethical issues, such as 

the privacy of student data and equity in access to technologies, ensuring that all students have equal 

access to advanced educational technologies is crucial in order not to exacerbate existing educational 

inequalities. 
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The process of combining neuroeducation and AI represents an exciting frontier in education, 

promising to transform the educational experience by making it more adaptive, engaging, and 

effective.  

However, it is crucial to address the ethical challenges and issues to ensure that all students 

fully benefit from technological innovations; and so, through continuous collaboration and a 

balanced approach, personalized education, informed by neuroscience and facilitated by AI, can 

become a reality accessible to all. 
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