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ABSTRACT 
This article discusses advances in modern neuroscience and their contribution to 
understanding human brain function, highlighting the relationship between neural 
processes and cognitive, emotional, and behavioral functions. The study presents a 
literature review focused on key concepts, such as brain plasticity, as well as the 
applicability of neuroscientific knowledge in areas such as education, health, and public 
policy. The methodology used is based on a critical analysis of up-to-date and relevant 
academic sources, which underpin the discussion of the findings. The findings indicate 
that understanding brain function can aid in the development of more effective practices 
to promote learning, well-being, and quality of life, especially when considering individual 
specificities and social conditions. Furthermore, the study highlights the importance of 
interdisciplinarity and ethics in the application of neuroscientific technologies and 
interventions, ensuring their responsible and socially beneficial use. The study concludes 
that advances in neuroscience offer significant opportunities for improving educational, 
clinical, and social strategies, highlighting the need for continued research and the 
integration of knowledge to address contemporary challenges. The research reinforces 
the importance of public policies that coordinate different sectors to ensure equitable 
access to the benefits provided by neuroscience, contributing to the promotion of mental 
health and human development. 
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RESUMO 
Este artigo aborda os avanços da neurociência moderna e sua contribuição para a 
compreensão do funcionamento do cérebro humano, destacando a relação entre os 
processos neurais e as funções cognitivas, emocionais e comportamentais. O estudo 
apresenta uma revisão bibliográfica focada nos principais conceitos, como a plasticidade 
cerebral, além da aplicabilidade dos conhecimentos neurocientíficos em áreas como a 
educação, a saúde e as políticas públicas. A metodologia utilizada baseia-se na análise 
crítica de fontes acadêmicas atualizadas e relevantes, que fundamentam a discussão 
dos resultados encontrados. Os achados indicam que o entendimento do funcionamento 
cerebral pode auxiliar no desenvolvimento de práticas mais eficazes para promover o 
aprendizado, o bem-estar e a qualidade de vida, especialmente quando consideradas as 
especificidades individuais e as condições sociais. Além disso, destaca-se a importância 
da interdisciplinaridade e da ética na aplicação das tecnologias e intervenções 
neurocientíficas, assegurando que seu uso seja responsável e socialmente benéfico. 
Conclui-se que os avanços em neurociência oferecem oportunidades significativas para 
a melhoria de estratégias educacionais, clínicas e sociais, ressaltando a necessidade de 
continuidade na pesquisa e na integração dos conhecimentos para enfrentar os desafios 
contemporâneos. A pesquisa reforça a importância de políticas públicas que articulem 
diferentes setores para garantir o acesso equitativo aos benefícios proporcionados pela 
neurociência, contribuindo para a promoção da saúde mental e do desenvolvimento 
humano. 
 
Palavras-chave: Neurociência. Plasticidade Cerebral. Educação. Saúde Pública. 
Interdisciplinaridade. 
 
RESUMEN 
Este artículo aborda los avances de la neurociencia moderna y su contribución a la 
comprensión del funcionamiento del cerebro humano, destacando la relación entre los 
procesos neuronales y las funciones cognitivas, emocionales y conductuales. El estudio 
presenta una revisión bibliográfica centrada en los principales conceptos, como la 
plasticidad cerebral, así como la aplicabilidad de los conocimientos neurocientíficos en 
áreas como la educación, la salud y las políticas públicas. La metodología utilizada se 
basa en el análisis crítico de fuentes académicas actualizadas y relevantes, que 
fundamentan la discusión de los resultados obtenidos. Los hallazgos indican que el 
entendimiento del funcionamiento cerebral puede ayudar en el desarrollo de prácticas 
más eficaces para promover el aprendizaje, el bienestar y la calidad de vida, 
especialmente cuando se consideran las especificidades individuales y las condiciones 
sociales. Además, se destaca la importancia de la interdisciplinariedad y la ética en la 
aplicación de tecnologías e intervenciones neurocientíficas, asegurando que su uso sea 
responsable y socialmente beneficioso. Se concluye que los avances en neurociencia 
ofrecen oportunidades significativas para mejorar estrategias educativas, clínicas y 
sociales, resaltando la necesidad de continuar la investigación y la integración de 
conocimientos para enfrentar los desafíos contemporáneos. La investigación refuerza la 
importancia de políticas públicas que articulen diferentes sectores para garantizar el 
acceso equitativo a los beneficios proporcionados por la neurociencia, contribuyendo a 
la promoción de la salud mental y el desarrollo humano. 
 
Palabras clave: Neurociencia. Plasticidad Cerebral. Educación. Salud Pública. 
Interdisciplinariedad. 
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1 INTRODUCTION 

The complexity of the human brain remains one of the greatest curiosities of 

modern science. Although many advances have already been achieved by neuroscience, 

there are still numerous aspects of brain functioning that remain poorly understood. 

Discoveries in this area have significantly expanded our understanding of how the brain 

processes information, reacts to stimuli from the environment, and transforms itself from 

lived experiences.  

Despite this, there is an evident gap between the theoretical knowledge generated 

in the research and its practical application in real contexts, such as education, health 

and social behavior. In view of this, the following question arises: how can contemporary 

knowledge in neuroscience be transformed into concrete practices that promote human 

development more effectively? 

This question guides the present investigation, which seeks to understand how the 

discoveries of neuroscience can actually contribute to people's daily lives. Although 

studies on the brain have advanced significantly, it is still common for this knowledge to 

remain restricted to the academic environment, far from the practical needs of teachers, 

health professionals, managers and other social agents.  

The difficulty in correctly interpreting neuroscientific data, combined with the 

absence of specific training in the area, means that many practical decisions are made 

based on guesses or misinterpretations about brain functioning. Thus, there is a need to 

explore ways to make this knowledge more accessible, applicable and relevant to 

practical life. 

Neuroscience has established itself as an interdisciplinary science, bringing 

together knowledge from biology, psychology, medicine, education, and other areas that 

seek to understand the mechanisms that regulate human behavior. The concept of brain 

plasticity, for example, has gained prominence for demonstrating that the brain is capable 

of reorganizing its connections throughout life, enabling learning, adaptation, and 

recovery (Kingston et al., 2010). 

 Lousada (1976) highlights that technological innovations have played an essential 

role in identifying the areas of the brain involved in different cognitive functions, favoring 

a more accurate look at mental processes. Still, many of these findings remain 

underutilized in everyday practice. 
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As Vieira & Silva (1992) point out, the absence of a bridge between academic 

knowledge and practical reality is a challenge that needs to be overcome. When teachers, 

therapists, and other professionals better understand how the brain learns, responds to 

stress, or develops in different contexts, they become more apt to create effective and 

humanized strategies. However, this requires continuing education and access to 

scientifically based information. The research presented here intends precisely to 

collaborate with this process, encouraging the critical and conscious use of the 

contributions of modern neuroscience. 

The present study is justified by the urgency of bringing the knowledge produced 

in scientific circles closer to the daily practice of professionals who deal with human 

development. According to Araújo, Nogueira & Ramos (1997), scientific production only 

reaches its real importance when it generates a positive impact on society.  

This means that, by making neuroscience knowledge more accessible and 

applicable, the possibility of more qualified action in different contexts is expanded, 

favoring well-being, learning, and inclusion. Thus, the work seeks to give visibility to a 

theme that, although relevant, is still little understood outside the academic environment. 

The general objective of this research is to investigate how the knowledge of 

modern neuroscience can be used in a practical way in the promotion of human 

development. Among the specific objectives, the following stand out: to map the main 

neuroscientific findings that explain behavior and learning; reflect on the challenges of 

applying this knowledge in real contexts; and to discuss strategies for continuing 

education that help in the critical appropriation of this information by professionals. 

 The choice of the theme arose from the researcher's experience with educational 

and clinical realities in which a lack of scientifically based practices is perceived and, on 

the other hand, a growing openness to new knowledge that contributes to the quality of 

professional performance. Thus, this research focuses on analyzing the practical 

potential of neuroscience contributions, aiming to make them closer to the reality of those 

who work directly with human beings.  

At the end of the introduction, the object of study of this work is delineated: the 

practical application of neuroscientific knowledge in the understanding and promotion of 

human development, especially in the fields of education and health. 
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2 METHODOLOGY 

This study was conducted based on a qualitative, exploratory approach, using 

bibliographic research as the main methodological strategy. This research model is based 

on the analysis of already published productions, such as books, scientific articles, 

dissertations and other academic documents that deal theoretically and critically with the 

topic in question. As Gil (2010) points out, this type of research is essential when it seeks 

to understand and deepen concepts, identify diverse perspectives and systematize the 

existing knowledge about a given object of study. 

The option for bibliographic research arose from the need to gather and analyze 

theoretical contributions that enable a broader understanding of the discoveries of 

modern neuroscience, especially with regard to the relationship between brain, behavior 

and learning. As stated by Lakatos & Marconi (2003), this type of study allows access to 

multiple views on the same phenomenon, which enriches the analysis and favors the 

development of more consistent and grounded interpretations. 

To ensure the relevance and timeliness of the material analyzed, the selection of 

sources focused on academic publications released between the years 2000 and 2024, 

accessed through recognized scientific databases, such as Scielo, Google Scholar, and 

the CAPES Journals portal. The inclusion criteria involved, primarily, the credibility of the 

authors, the thematic relevance and the theoretical quality of the texts. The choice of 

works was based not only on their proximity to the central theme of the study, but also on 

their ability to critically dialogue with the issues raised by the research. 

The methodological process occurred in three main stages: first, the theme and 

the problem to be investigated were clearly delineated; then, the search and organization 

of bibliographic sources began; and, finally, the analytical and interpretative reading of 

the selected texts was carried out. Severino (2007) emphasizes that working with 

bibliography requires more than a simple reading – it is necessary to adopt an 

investigative and reflective posture in the face of the contents, establishing relationships, 

comparing approaches and building arguments consistent with the objectives of the 

study. 

Thus, the methodology used in this research allowed the construction of a critical 

and well-founded panorama of the advances and challenges of contemporary 

neuroscience. The choice of this approach not only respects the limits of theoretical 

research, but also dialogues with the practical experience of the researcher, who seeks, 
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in the scientific literature, subsidies to better understand the phenomena studied and 

contribute to the production of new knowledge. 

 

3 RESULTS AND DISCUSSIONS 

The analysis of the scientific literature on modern neuroscience has revealed 

significant advances in the way we understand the human brain, especially with regard 

to its capacity for adaptation and transformation, a concept known as neuroplasticity. This 

understanding has revolutionized the way we see brain functioning, expanding the view 

from a rigid organ to a dynamic and malleable system, capable of modifying its 

connections in response to stimuli and experiences throughout life (Kayser et al., 2020).  

Technological tools, such as functional magnetic resonance imaging, have 

enabled more detailed observations of brain activity in real time, helping researchers to 

deepen their understanding of cognitive and emotional processes (Lent, 2022). In 

addition, the study of neural networks and neurotransmitters has been essential to identify 

the neurobiological bases that underpin behaviors, memory, and attention, contributing 

to the development of therapeutic interventions in mental health (Gazzaniga, Ivry, & 

Mangun, 2021). 

In the field of education, the discoveries of neuroscience have influenced 

pedagogical practices by demonstrating that learning is a complex process, involving 

biological, emotional, and social factors, not limited to a simple accumulation of 

information (Sousa, 2017). Brain plasticity suggests that the brain can be stimulated in 

ways that enhance cognitive development at any age, which makes room for more 

effective and personalized teaching methodologies (Oliveira & Moraes, 2021). Based on 

these bases, strategies that take into account brain functioning have been adopted to 

improve engagement and knowledge retention, reinforcing the importance of 

interdisciplinarity between neuroscience and education.  

At the same time, the growing attention to neurological diversity has allowed the 

creation of more inclusive approaches for students with conditions such as ADHD and 

ASD, promoting interventions that consider the particularities of each student and seek 

to reduce inequalities in access to learning (Johnson et al., 2019). 

Emotions also play a central role in brain functions, directly influencing behavior, 

decision-making, and social relationships. Affective neuroscience demonstrates that 

feelings are neurophysiological processes mediated by structures such as the amygdala 
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and the prefrontal cortex, which shape the way individuals relate to themselves and the 

environment (Damásio, 2021). According to LeDoux (2020), the way the brain processes 

emotions affects social adaptation and may explain why negative or traumatic 

experiences have lasting impacts on people's lives.  

The family and school environment is, therefore, fundamental for healthy emotional 

development, as stable and affective relationships strengthen neural connections related 

to socio-emotional skills such as empathy and self-control, important skills for living and 

learning (Siegel, 2016). This reinforces the need to integrate emotional education into 

pedagogical practices to promote the integral development of individuals. 

Despite the progress, the literature emphasizes that caution is needed in the 

application of neuroscientific knowledge in practical contexts, especially in education. 

Moraes & Oliveira (2023) warn of the risk of mistaken or superficial interpretations of data, 

which can lead to poorly founded pedagogical strategies.  

There are still important gaps in the understanding of how different brain regions 

interact during complex tasks, which calls for the use of advanced and multidisciplinary 

methodologies to deepen these studies (Gazzaniga, Ivry, & Mangun, 2021). Another 

challenge highlighted by Lent (2022) is to make this knowledge accessible to education 

professionals, health professionals, and managers, so that they can apply the principles 

of neuroscience ethically and effectively. For this, actions are needed that involve 

continuing education, production of appropriate teaching materials and clear scientific 

dissemination, ensuring that the benefits of neuroscience actually reach society. 

The study of neuroscientific advances provides a promising outlook for 

understanding the human brain and its relationship to behavior, learning, and emotions. 

At the same time, it reveals the importance of using these findings responsibly, always 

based on solid evidence and aligned with the practical needs of the areas involved, 

especially education and health. These results demonstrate that, although neuroscience 

is constantly evolving, its social impact will depend on the commitment to the critical and 

ethical integration of scientific knowledge. 

By recognizing brain plasticity and the influence of environments on learning 

processes and emotional development, managers and policymakers have the opportunity 

to create more effective programs that promote adequate stimulation from the earliest 

stages of life (Kayser et al., 2020). This includes investments in quality early childhood 

education, psychosocial support, and early interventions for children at risk, strategies 
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that contribute to the reduction of social inequalities and the promotion of equity in access 

to knowledge and well-being (Johnson et al., 2019). 

However, the effectiveness of these policies depends not only on scientific 

knowledge, but also on the articulation between different sectors of society, such as 

families, schools, health services, and the community. Interdisciplinarity becomes, 

therefore, a fundamental element to transform neuroscience data and theories into 

concrete and integrated actions, capable of meeting the real needs of populations 

(Moraes & Oliveira, 2023). In this sense, the continuing education of professionals who 

work in these areas is essential to ensure that the practices adopted are aligned with the 

most recent scientific evidence and respect the diversity of the subjects involved. 

Another relevant point is related to ethics in research and the application of 

neuroscientific knowledge. The advancement of neuroimaging technologies and brain 

modulation techniques, for example, raises questions about privacy, consent, and 

potential abuses, which require rigorous debates and regulations to avoid negative 

consequences for individuals (Gazzaniga, Ivry, & Mangun, 2021). Therefore, 

neuroscience should not be seen only as a source of technical solutions, but as a field 

that demands critical reflection and social responsibility. 

The future prospects of neuroscience point to a scenario of increasing integration 

between areas such as artificial intelligence, genetics, and psychology, expanding the 

potential to understand and intervene in brain processes in an increasingly precise and 

personalized way (Lent, 2022). This technological convergence can revolutionize the 

diagnosis and treatment of neurological diseases and mental disorders, as well as 

improve educational and therapeutic methods, bringing concrete benefits to people's 

quality of life. 

The continuity of studies and the expansion of dialogue between researchers, 

professionals and society in general are essential so that advances in neuroscience can 

be fully exploited, contributing to a future in which knowledge about the human brain is at 

the service of human and social development. 

 

4 CONCLUSION 

Current neuroscience has shown how essential it is for us to understand how the 

brain works and influences our actions, thoughts, and feelings. During this study, it 
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became clear the significant impact of the discoveries in this area, which have changed 

the way we see education, health and even public policies.  

The brain's ability to adapt and reorganize itself, called neuroplasticity, brings hope 

that appropriate interventions can help people at different stages of life to develop their 

potential, which reinforces the importance of practices that consider the particularities of 

each individual. 

More than just an academic field, neuroscience brings benefits that can and should 

reach society at large. This shows the need to invest in actions that involve health, 

education, and social support, creating environments that favor people's brain and 

emotional growth. For this to happen, it is essential that professionals from different areas 

work together, transforming scientific knowledge into practical strategies to face problems 

such as social inequalities and learning difficulties, which affect so many people. 

Another important aspect is the ethical concern in the face of technological 

advances in neuroscience. Using these innovations responsibly is vital to protecting 

people's rights and preventing scientific progress from causing problems. This 

responsibility strengthens society's trust and creates conditions for science to continue 

advancing safely. Therefore, researchers, professionals, and managers must be aware 

of these precautions, ensuring that the development of neuroscience respects ethical 

values. 

The future of neuroscience looks promising, with the possibility of deepening our 

knowledge about the brain and its functions. This can bring great improvements to 

medical treatments, educational processes and social actions, benefiting people's quality 

of life.  

Understanding our brain better is a key to evolving as individuals and as a society. 

This study reinforces the importance of continuing to invest in research and in the 

dissemination of this knowledge, so that they can really make a difference in people's 

lives, making the world fairer and healthier. 

This work contributed to show how neuroscience is fundamental to face current 

and future challenges, pointing to the need for an integrated and conscious approach, 

which values both scientific advancement and respect for people and society. 
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