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SUMMARY  
This article analyzes the contributions of neuroscience to the improvement of the teaching 
and learning process, exploring practical approaches applicable to the educational context. 
The research uses a qualitative methodology, based on a systematic literature review and 
documentary analysis of publications between 2010 and 2024. The results indicate that the 
implementation of pedagogical strategies based on neuroscientific principles can lead to 
significant improvements in academic performance, with an average increase of 23% 
compared to traditional methods. There was also a 31% increase in long-term information 
retention with the use of techniques such as active retrieval and distributed practice. The 
application of neuroscientific approaches in inclusive education has resulted in a 40% 
improvement in the cognitive development of students with specific educational needs. It is 
concluded that the integration between neuroscience and education offers a promising path 
for the development of more effective pedagogical practices, emphasizing the importance of 
adequate teacher training and continuous institutional support for its effective 
implementation. 
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INTRODUCTION 

The intersection between neuroscience and education has shown to be a promising 

field for the development of more effective pedagogical strategies aligned with the 

functioning of the human brain. In recent decades, advances in neuroscientific research 

have provided valuable insights into the brain mechanisms involved in learning, memory, 

and cognition, offering new perspectives to improve the teaching and learning process 

(COSENZA; GUERRA, 2011). 

The relevance of this study is justified by the growing need to incorporate 

neuroscientific knowledge into educational practice, aiming to optimize academic 

performance and promote more efficient cognitive development. As Narciso et al. (2024, p. 

15) point out, "the integration between neuroscience and education represents a new 

paradigm for teacher training and the development of more effective teaching 

methodologies". 

The general objective of this research is to analyze the contributions of neuroscience 

to the improvement of the teaching and learning process, identifying practical approaches 

that can be implemented in the educational context. Specifically, it seeks to: a) understand 

the fundamental neuroscientific principles related to learning; b) to identify pedagogical 

strategies based on neuroscientific evidence; c) to evaluate the impact of these strategies 

on the academic performance and cognitive development of students; and d) to propose 

guidelines for the incorporation of neuroscientific knowledge in teacher training and 

practice. 

The methodology adopted in this study is qualitative in nature, based on a systematic 

literature review and documentary analysis. Scientific articles, books, theses and 

dissertations on the subject were consulted, as well as official documents and research 

reports. The data analysis was carried out in an interpretative way, seeking to identify 

patterns, trends and practical implications of the neuroscientific findings for the educational 

field. 

According to Narciso et al. (2024, p. 372), "active methodologies, based on 

neuroscientific principles, have proven to be particularly effective in promoting meaningful 

and lasting learning". This statement highlights the importance of investigating pedagogical 

approaches aligned with brain functioning. 
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Neuroplasticity, a fundamental concept of neuroscience, offers a solid theoretical 

basis for understanding how the brain changes in response to experiences and learning. 

According to Cosenza and Guerra (2011, p. 36): 

"Brain plasticity is the ability of the nervous system to change, adapt and shape itself 

at a structural and functional level throughout neuronal development and when subjected to 

new experiences." 

This concept has significant implications for education, suggesting that appropriate 

pedagogical practices can promote positive changes in students' brain structure and 

functioning. 

Another relevant aspect is the understanding of the processes of memory and 

attention, essential for effective learning. Neuroscientific studies have demonstrated the 

importance of spaced repetition, contextualization of content and emotional engagement for 

the consolidation of long-term memory (IZQUIERDO, 2011). 

Attention, in turn, is a fundamental cognitive process for the selection and processing 

of relevant information. Pedagogical strategies that take into account attentional 

mechanisms can contribute significantly to the effectiveness of the teaching and learning 

process (LENT, 2010). 

In this context, active teaching methodologies, aligned with neuroscientific principles, 

have gained prominence as promising approaches to promote more meaningful and lasting 

learning. As Narciso et al. (2024, p. 375) point out: 

"Active methodologies, by promoting student protagonism and active engagement in 

the learning process, are in line with the neuroscientific principles of brain plasticity and 

memory consolidation." 

This article is structured in five sections, including this introduction. The second 

section presents a review of the fundamental neuroscientific principles related to learning. 

The third section discusses pedagogical strategies based on neuroscientific evidence. The 

fourth section analyzes the impact of these strategies on students' academic performance 

and cognitive development. Finally, the fifth section brings the final considerations, 

synthesizing the main findings and proposing guidelines for the incorporation of 

neuroscientific knowledge in educational practice. 

 

 

 



 

 
ARACÊ MAGAZINE, São José dos Pinhais, v.6, n.2, p.1602-1618, 2024  

1606 

NEUROPLASTICITY AND LEARNING 

Neuroplasticity, as mentioned earlier, is a central concept for understanding the 

relationship between neuroscience and education. This phenomenon demonstrates the 

brain's ability to reorganize and adapt in response to new experiences and learning. 

According to Lent (2010, p. 112), "neural plasticity is the property of the nervous system 

that allows the development of structural changes in response to experience, and as an 

adaptation to changing conditions and repeated stimuli". 

 

THEORETICAL FRAMEWORK 

The study of neuroscience applied to education has consolidated itself as a 

promising interdisciplinary field, offering valuable insights for the improvement of 

pedagogical practices. This theoretical framework addresses the main concepts and 

theories that underlie the interface between neuroscience and education, as well as their 

implications for the teaching and learning process. 

Cognitive neuroscience, a branch that studies mental processes related to cognition, 

has contributed significantly to the understanding of the brain mechanisms involved in 

learning. As Cosenza and Guerra (2011, p. 142) point out: 

"Knowledge of the neurobiological bases of learning and memory, cognitive 

processes and behavior can contribute to the educator developing more efficient 

pedagogical strategies." 

One of the fundamental concepts in this field is neuroplasticity, which refers to the 

brain's ability to modify itself in response to experiences and learning. Lent (2010, p. 113) 

defines neuroplasticity as "the property of the nervous system to alter its structure and 

functioning throughout development, when subjected to new experiences". 

This capacity for neural adaptation has significant implications for education, 

suggesting that appropriate pedagogical practices can promote positive changes in 

students' brain structure and functioning. In this context, Izquierdo (2011, p. 11) states that 

"memory is the set of mechanisms that allow us to acquire, conserve and evoke 

information", emphasizing the importance of understanding mnemonic processes to 

optimize learning. 

Studies on memory and learning have revealed the existence of different memory 

systems, each with specific characteristics and functions. Working memory, for example, 
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plays a crucial role in the processing and temporary manipulation of information, being 

fundamental for understanding and solving problems (BADDELEY, 2010). 

Another relevant aspect is the role of emotions in learning. Neuroscientific research 

has shown that emotions significantly influence cognitive processes, including attention, 

memory, and decision-making. According to Immordino-Yang and Damasio (2007, p. 3): 

"The emotional aspect of learning is not only important for education – it is essential. 

Emotions help direct our attention and mental resources, motivating us to learn and 

remember." 

Attention, in turn, is a fundamental cognitive process for the selection and processing 

of relevant information. Studies have shown that the ability to maintain focused attention is 

directly related to academic performance and learning effectiveness (POSNER; 

ROTHBART, 2007). 

In the context of teacher training, the incorporation of neuroscientific knowledge has 

shown to be a promising trend. Narciso et al. (2024, p. 373) argue that "understanding 

neuroscientific principles can enable educators to develop teaching strategies that are more 

aligned with students' brain functioning." 

Active teaching methodologies, based on neuroscientific principles, have gained 

prominence as effective approaches to promote meaningful learning. As Narciso et al. 

(2024, p. 376) point out: 

"Active methodologies, by promoting active student engagement and 

contextualization of knowledge, are in line with the neuroscientific principles of memory 

consolidation and brain plasticity." 

 

NEUROSCIENCE AND THEORIES OF LEARNING 

The integration between neuroscience and learning theories has provided a deeper 

understanding of the cognitive processes involved in the acquisition of knowledge. 

Constructivist theories, such as those proposed by Piaget and Vygotsky, are supported by 

neuroscientific evidence that demonstrates the importance of social interaction and the 

active construction of knowledge for cognitive development (TOKUHAMA-ESPINOSA, 

2011). 

Ausubel's theory of meaningful learning, for example, aligns with neuroscientific 

findings on the importance of contextualization and the connection between new knowledge 

and preexisting cognitive structures. Moreira (2011, p. 26) highlights that "meaningful 
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learning occurs when new information is anchored in relevant pre-existing concepts in the 

learner's cognitive structure". 

This perspective is corroborated by neuroscientific studies that demonstrate how the 

activation of preexisting neural networks facilitates the integration and consolidation of new 

information (KANDEL et al., 2014). 

Understanding the neural mechanisms underlying different theories of learning 

provides educators with a solid foundation for developing more effective pedagogical 

strategies that are aligned with students' brain functioning. 

 

METHODOLOGY 

 This study adopts a qualitative research approach, based on a systematic review of 

the literature and documentary analysis, with the objective of investigating the contributions 

of neuroscience to the improvement of the teaching and learning process. The choice of 

this methodology is justified by the interdisciplinary nature of the theme and the need for an 

in-depth analysis of the available scientific evidence. 

 The research process was structured in four main stages: (1) definition of the search 

criteria and selection of sources; (2) collection and organization of data; (3) analysis and 

interpretation of information; and (4) synthesis and elaboration of conclusions. 

In the first stage, the following inclusion criteria were defined for the selection of 

sources: 

a) Scientific articles published in peer-reviewed journals; b) Books and book chapters by 

recognized authors in the area; c) Theses and dissertations defended in stricto sensu 

graduate programs; d) Official documents and research reports from recognized institutions. 

 Searches were carried out in the SciELO, ERIC, PsycINFO and Google Scholar 

databases, using the following keywords and their combinations: "neuroscience", 

"education", "learning", "teaching", "cognition", "pedagogical practices" and "teacher 

training". The publication period was delimited between 2010 and 2024, prioritizing the most 

recent productions. 

 In the second stage, the selected materials were organized and categorized using 

the Mendeley reference management software. The relevant information was extracted and 

systematized on reading sheets, facilitating the subsequent analysis and interpretation of 

the data. 
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 The third stage consisted of qualitative content analysis, following the principles of 

content analysis proposed by Bardin (2011). The information was categorized thematically, 

allowing the identification of patterns, trends, and gaps in the literature. 

 Finally, in the fourth stage, the synthesis of information and the elaboration of 

conclusions were carried out, seeking to respond to the proposed objectives and contribute 

to the advancement of knowledge in the area of neuroscience applied to education. 

 

DATA ANALYSIS 

 The data analysis was carried out in an interpretative way, seeking to identify the 

main contributions of neuroscience to educational practice, as well as pedagogical 

strategies based on neuroscientific evidence. The data triangulation technique was used, as 

proposed by Denzin and Lincoln (2018), to increase the reliability and validity of the 

interpretations. 

 The categories of analysis were defined a priori, based on the specific objectives of 

the research, and refined during the analysis process. The main categories included: 

a) Fundamental neuroscientific principles related to learning; 

b) Pedagogical strategies based on neuroscientific evidence; 

c) Impact of neuroscientific approaches on academic performance; 

d) Challenges and opportunities in the integration between neuroscience and 

education. 

 The interpretation of the data was carried out in the light of the theoretical framework 

constructed, seeking to establish connections between the neuroscientific findings and their 

practical implications for the educational field. As highlighted by Narciso et al. (2024, p. 

378): 

 "Critical analysis of neuroscientific evidence and its applicability in the educational 

context is essential to avoid oversimplifications and ensure effective integration between 

neuroscience and pedagogical practice." 

 To ensure the reliability of the analysis, peer validation procedures were adopted, 

with the review of interpretations by independent researchers in the field of neuroscience 

and education. 

 The methodological limitations of the study, such as the restriction on published 

sources and the possibility of bias in the selection and interpretation of data, were 

recognized and discussed in the final considerations section of the article. 
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 This methodological approach allowed a comprehensive and rigorous analysis of the 

contributions of neuroscience to the improvement of the teaching and learning process, 

providing a solid basis for proposing guidelines and practical recommendations for 

educators and educational managers. 

 

RESULTS AND DISCUSSION 

The systematic analysis of the literature on neuroscience and education revealed a 

series of significant findings that have direct implications for pedagogical practice and 

teacher training. This section presents the main results obtained and discusses their 

implications in the light of the theoretical framework constructed. 

One of the most relevant findings concerns the impact of pedagogical strategies 

based on neuroscientific principles on students' academic performance. According to a 

meta-analytic study conducted by Silva and Santos (2022), the implementation of active 

methodologies aligned with neuroscientific principles resulted in an average increase of 

23% in academic performance compared to traditional teaching methods. 

Another significant result refers to the effectiveness of neuroscientific evidence-

based study techniques. As Oliveira et al. (2023, p. 157) point out: 

"Using techniques such as active retrieval and distributed practice resulted in a 31 

percent increase in long-term information retention compared to conventional study 

methods." 

With regard to teacher training, the data analyzed indicate a growing incorporation of 

neuroscientific knowledge in training programs. Between 2015 and 2023, there was a 78% 

increase in the number of continuing education courses that include specific modules on 

neuroscience applied to education (NARCISO et al., 2024). 

The analysis of pedagogical practices in the classroom revealed that 62% of 

teachers who received training in neuroscience reported a significant improvement in their 

ability to adapt teaching strategies to the individual needs of students (FERNANDES; 

GOMES, 2023). 

One particularly promising aspect is the impact of neuroscience-based interventions 

on inclusive education. Recent studies have shown that the implementation of 

neuroscientific strategies in special education programs has resulted in a 40% improvement 

in the cognitive development of students with specific educational needs (LEITE; MEROTO, 

2022). 
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In the context of early childhood education, the application of neuroscientific 

principles in the development of playful activities led to a 35% increase in the acquisition of 

socio-emotional skills in children aged 3 to 6 years (GUIMARÃES; SILVA, 2023). 

The analysis of the data also revealed significant challenges in the integration 

between neuroscience and education. Approximately 45% of the educators interviewed 

reported difficulties in translating neuroscientific knowledge into concrete pedagogical 

practices (FERRARI; SANTOS, 2024). This finding highlights the need for a more practical 

and applied approach in teacher training in neuroscience. 

A particularly relevant result concerns the impact of neuroscientific interventions in 

reducing educational disparities. As Narciso et al. (2024, p. 380) point out: 

"The implementation of educational programs based on neuroscientific principles in 

schools in low-income communities resulted in a 28% reduction in the academic 

achievement gap compared to schools in more privileged areas." 

Regarding the use of educational technologies aligned with neuroscientific principles, 

the data analyzed indicate a 56% increase in learning effectiveness when compared to 

traditional computer-assisted teaching methods (VALENTE; REIS, 2023). 

The analysis of studies on memory and learning revealed that the incorporation of 

elaboration and association techniques, based on neuroscientific principles, resulted in a 

42% increase in long-term information retention in university students (VITAL; ALVES, 

2022). 

A particularly interesting finding concerns the impact of mindfulness practices, based 

on neuroscientific evidence, in the school environment. The implementation of mindfulness 

programs in schools resulted in a 33% reduction in stress and anxiety levels among 

students, in addition to a 27% increase in attention span and concentration (SILVA; 

GOMES, 2023). 

In the context of distance education, the application of neuroscientific principles in 

the design of virtual learning environments has led to a 39% increase in the completion rate 

of online courses and a 45% improvement in student satisfaction with the learning 

experience (NARCISO; VALENTE, 2024). 

These results corroborate the importance of integrating neuroscience and education, 

demonstrating the significant potential of this approach for improving the teaching and 

learning process. However, it is important to emphasize that the effective implementation of 

these strategies requires adequate teacher training and continuous institutional support. 
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IMPLICATIONS FOR PEDAGOGICAL PRACTICE 

The findings presented have direct implications for pedagogical practice and teacher 

training. The evidence that strategies based on neuroscientific principles can lead to 

significant improvements in students' academic performance and cognitive development 

underscores the importance of incorporating this knowledge into initial and continuing 

teacher education. 

In addition, the results suggest that the adoption of neuroscientific approaches can 

contribute to the reduction of educational disparities, offering more effective tools to meet 

the needs of students in different socioeconomic contexts and with different learning 

profiles. 

Successful integration between neuroscience and education requires, however, a 

careful and critical approach. As Cosenza and Guerra (2011, p. 143) warn: 

"It is important to avoid the uncritical adoption of 'neuromyths' and unfounded 

practices, always seeking to base pedagogical interventions on solid scientific evidence." 

In this sense, the continuing education of educators and the establishment of 

partnerships between researchers and education professionals are fundamental to ensure 

an effective and ethical application of neuroscientific knowledge in the educational context. 

 

FINAL CONSIDERATIONS 

This study sought to analyze the contributions of neuroscience to the improvement of 

the teaching and learning process, identifying practical approaches that can be 

implemented in the educational context. From the systematic review of the literature and the 

analysis of the data collected, it is possible to synthesize the main points and respond to 

the objectives initially proposed. 

The integration between neuroscience and education has proven to be a promising 

field, offering valuable insights for the development of more effective pedagogical strategies 

aligned with the functioning of the human brain. The results showed that the application of 

neuroscientific principles in the educational context can lead to significant improvements in 

academic performance, information retention and the development of cognitive and socio-

emotional skills of students. 

In response to the specific objectives, the study allowed to: 



 

 
ARACÊ MAGAZINE, São José dos Pinhais, v.6, n.2, p.1602-1618, 2024  

1613 

a) Understand the fundamental neuroscientific principles related to learning, 

highlighting the importance of neuroplasticity, memory and attention processes, 

and the role of emotions in cognition. 

b) Identify pedagogical strategies based on neuroscientific evidence, such as the use 

of active methodologies, active retrieval techniques and distributed practice, and 

the incorporation of activities that promote emotional engagement and the 

contextualization of knowledge. 

c) To evaluate the impact of these strategies on the academic performance and 

cognitive development of students, evidencing significant improvements in 

various aspects of learning. 

d) To propose guidelines for the incorporation of neuroscientific knowledge in teacher 

training and practice, emphasizing the importance of continuing education and a 

critical approach in the application of this knowledge. 

However, it is important to recognize the limitations of this study. The research was 

mainly based on secondary sources, which may limit the depth of the analysis in some 

aspects. In addition, the rapid evolution of the field of educational neuroscience implies that 

some of the findings may need updates in the near future. 

Another limitation refers to the diversity of educational and cultural contexts, which 

can influence the applicability and effectiveness of neuroscience-based strategies. As 

Narciso et al. (2024, p. 382) warn: 

"The implementation of neuroscientific approaches in education must consider the 

cultural and contextual specificities of each educational environment, avoiding inappropriate 

generalizations." 

For future research, it is suggested: 

a) Conduct longitudinal studies to assess the long-term impact of neuroscience-

based interventions on students' cognitive development and academic success. 

b) To investigate the effectiveness of teacher training programs in educational 

neuroscience, analyzing their impact on pedagogical practice and learning 

outcomes. 

c) Explore the application of neuroimaging techniques and other advanced 

methodologies to better understand the brain processes involved in learning in 

different educational contexts. 
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d) Develop and validate specific assessment instruments to measure the 

effectiveness of neuroscience-based interventions in the educational context. 

e) Investigate the ethical and social implications of the application of neuroscientific 

knowledge in education, considering issues of privacy, equity and inclusion. 

In conclusion, the integration between neuroscience and education offers a 

promising path for the improvement of pedagogical practices and for the promotion of more 

effective and meaningful learning. However, it is essential that this integration is carried out 

in a critical, ethical and grounded manner 

Conforme resaltam Cosenza e Guerra (2011, p. 145): 

 

"Neuroscience does not propose a new pedagogy nor does it promise definitive 
solutions to learning difficulties. It can, however, collaborate to support pedagogical 
practices that are already successfully carried out and suggest ideas for 
interventions, demonstrating that teaching strategies that respect the way the brain 
works tend to be more efficient." 

 

Thus, the challenge that is presented to educators, researchers and educational 

managers is to continue exploring the potential of educational neuroscience, always with a 

critical and contextualized look, aiming at the construction of more effective, inclusive 

learning environments aligned with the cognitive and emotional needs of students in the 

twenty-first century. 

 

SUMMARY OF THE MAIN FINDINGS 

The systematic analysis of the literature on the integration between neuroscience 

and education revealed a series of significant findings with direct implications for 

pedagogical practice and teacher training. The main findings can be summarized as 

follows: 

a) Impact on academic performance: The implementation of pedagogical strategies 

based on neuroscientific principles resulted in an average increase of 23% in 

students' academic performance compared to traditional teaching methods 

(SILVA; SANTOS, 2022). 

b) Effectiveness of study techniques: The use of techniques such as active retrieval 

and distributed practice, based on neuroscientific evidence, led to a 31% 

increase in long-term information retention (OLIVEIRA et al., 2023). 
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c) Teacher training: Between 2015 and 2023, there was a 78% increase in the 

number of continuing education courses that include specific modules on 

neuroscience applied to education (NARCISO et al., 2024). 

d) Adaptation of teaching strategies: 62% of teachers who received training in 

neuroscience reported a significant improvement in their ability to adapt teaching 

strategies to the individual needs of students (FERNANDES; GOMES, 2023). 

e) Inclusive education: The implementation of neuroscientific strategies in special 

education programs has resulted in a 40% improvement in the cognitive 

development of students with specific educational needs (LEITE; MEROTO, 

2022). 

f) Early childhood education: The application of neuroscientific principles in the 

development of playful activities led to a 35% increase in the acquisition of socio-

emotional skills in children aged 3 to 6 years (GUIMARÃES; SILVA, 2023). 

g) Reduction of educational disparities: Educational programs based on 

neuroscientific principles in schools in low-income communities resulted in a 28% 

reduction in the academic performance gap compared to schools in more 

privileged areas (NARCISO et al., 2024). 

h) Educational technologies: The use of technologies aligned with neuroscientific 

principles has demonstrated a 56% increase in learning effectiveness compared 

to traditional computer-assisted teaching methods (VALENTE; REIS, 2023). 

i) Memory and learning: The incorporation of elaboration and association techniques, 

based on neuroscientific principles, resulted in a 42% increase in long-term 

information retention in university students (VITAL; ALVES, 2022). 

j) Mindfulness practices: The implementation of mindfulness programs in schools 

resulted in a 33% reduction in stress and anxiety levels among students, in 

addition to a 27% increase in attention span and concentration (SILVA; GOMES, 

2023). 

k) Distance education: The application of neuroscientific principles in the design of 

virtual learning environments has led to a 39% increase in the completion rate of 

online courses and a 45% improvement in student satisfaction with the learning 

experience (NARCISO; VALENTE, 2024). 

These findings corroborate the significant potential of the integration between 

neuroscience and education for the improvement of the teaching and learning process, 
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highlighting the importance of adequate teacher training and continuous institutional 

support for the effective implementation of these strategies. 
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