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Abstract: Objectives: This paper aims to reconsider the role of art in education from the perspective of educational neuroscience, 

viewing it not as a peripheral or decorative practice but as a central mechanism for promoting equitable and differentiated instruction. 

It seeks, as well, to explore how a neuro-aesthetic perspective can contribute to the development of inclusive learning environments 

that respect neurological diversity and support cognitive justice among learners. Methods: The study adopts an aesthetic-analytical 

approach that synthesizes insights from recent research in educational neuroscience with applied educational models known for 

integrating artistic practices in learning. In particular, the analysis draws on pedagogical principles from the Reggio Emilia approach, 

Summerhill School, and Harvard University’s Project Zero. These frameworks are examined considering the key neuroscientific 

concepts such as neuroplasticity, attention, memory consolidation, and emotional regulation to highlight the cognitive and 

pedagogical significance of artistic engagement in education. Results: The findings indicate that artistic engagement activates neural 

networks associated with creativity, attention, memory, and emotional regulation. Art-based learning also encourages sensorimotor 

involvement, aesthetic-emotional interaction, and symbolic imagination, all of which contribute to enhanced neuroplasticity and 

deeper learning processes. Furthermore, artistic practices provide flexible and multimodal entry points to knowledge, making them 

consistent with differentiated instruction and the theory of multiple intelligences. As a result, art-based pedagogy supports diverse 

cognitive profiles and upholds higher levels of motivation, participation, and engagement among learners. Conclusion: The study 

concludes that art should be understood as a fundamental epistemic and pedagogical medium rather than a supplementary activity 

within schooling. From a neuro-aesthetic perspective, integrating art into educational practice can transform learning environments 

into spaces that foster creativity, inclusivity, and cognitive equity, while redefining education as a holistic, brain-based, and 

humanistic process. Recommendations: The paper recommends strengthening the integration of artistic practices within school 

curricula and enhancing teacher training in educational neuroscience and aesthetic education. It also calls for rethinking school 

environments as neuro-artistic learning spaces that stimulate creativity and experimentation. In the Moroccan educational context in 

particular, educational policies should encourage multimodal and art-based pedagogies that support differentiated learning and 

respond to learners’ diverse cognitive needs. 

Keywords: Educational neuroscience, Art-based learning, Differentiated equitable instruction, SDG4, Neuro-aesthetics, Cognitive 

justice. 

 الفن نهجا عصبجُماليا: نحو تعليم تفاضلي منصف

 *1إسماعيل هواري
 (19/12/2025(، تاريخ القبول: )29/8/2025تاريخ التسليم: )

الفن داخل المنظومة التربوية من منظور علوم الأعصاب التربوية، وذلك بوصفه وسيطا فاعلا في إرساء تعليم  دور يروم هذا البحث إعادة النظر في ف:اهدالأالملخص: 

في بناء بيئات تعلم دامجة تدعم العدالة  Neuro-aesthetics تفاضلي منصف، يحترم التنوع العصبي لدى المتعلمين. كما يسعى إلى إبراز إسهام المقاربة العصبجُمالية

تعتمد الدراسة منهجا تحليليا جماليا تركيبيا يقوم على الربط بين نتائج الأبحاث الحديثة في علم الأعصاب  ية:المنهجة وتنمي القدرات الإدراكية والانفعالية للمتعلمين. المعرفي

بجامعة هارفارد.   Project Zero، ومشروع Summerhill، ومدرسة Reggio Emiliaالتربوي ونماذج تربوية تطبيقية معروفة بتوظيفها للفن في التعلم، مثل نموذج 

ربوي للممارسة الفنية داخل السيرورة يتم تحليل هذه النماذج في ضوء مفاهيم اللدونة العصبية، والانتباه، والذاكرة، والتنظيم الانفعالي، من أجل إبراز الدور المعرفي والت

راط في الأنشطة الفنية يفعل عددا من الشبكات العصبية المرتبطة بالإبداع والتركيز والذاكرة والتنظيم العاطفي، كما يوطد أظهرت نتائج الدراسة أن الانخ النتائج:التربوية. 

معرفة، ما يجعله ة للحركي والخيال الرمزي والتجربة الجمالية الانفعالية. بهذا المعنى، تحاجج الورقة بأن التعلم القائم على الفن يوفر مداخل متعددة ومرن-التفاعل الحس

تعلم أعمق وأكثر استدامة. كما تشير منسجما ومبادئ التعليم التفاضلي إلى جانب نظرية الذكاءات المتعددة، ليسهم في دعم اللدونة العصبية إسهاما وينخرط انخراطا في تحقيق 

ين ويساعد على بناء بيئات تعليمية أكثر شمولا. الاستنتاجات: تخلص الدراسة إلى النتائج إلى أن إدماج الفن في التعليم يرفع من مستوى الدافعية والمشاركة لدى المتعلم

سيطا معرفيا أساسا له من وللفن كونه إعادة النظر في دور  ضرورة تجاوز النظرة الاختزالية للفن بعيدا عن قولبته النمطية في النشاط التكميلي أو الترف المدرسي، نحو

الجمالية إمكانية تحويل المدرسة إلى فضاء تعلم إبداعي يدعم -رسة التربوية وفق منظور إنساني قائم على الدماغ. كما يتيح تبني المقاربة العصبيةالإسهام ما يعيد تشكيل المما

ا أساسا فاعلا في العملية يوصي البحث بضرورة إدماج الفنون في المناهج الدراسية من حيث كونه التوصيات:التنوع العصبي ويوطد إنصاف المعرفي بين المتعلمين. 

ح بيئات تعلم عصبفُنية التعلمية، وتطوير تكوين المدرسين في مجال علم الدماغ التربوي والتربية الجمالية. كما يدعو إلى إعادة تصميم الفضاءات المدرسية لتصب-التعليمية

جهة التخصيص، على تبني نماذج تعليمية دامجة تعتمد التعلم التفاضلي متعدد الوسائط داعمة للإبداع والتجريب، مع تشجيع السياسات التربوية، في السياق المغربي على 

 وتستجيب للفروق الفردية بين المتعلمين.
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Introduction 

In the context of the multifaceted 

transformations shaping today’s knowledge 

landscape, it is no longer possible to conceive 

of education in isolation from the findings of 

neuroscience. Traditional linear models of 

instruction (like teacher-centered instruction 

(McNamara, 1994, p. 18), one-size-fits-all 

approach (Tomlinson & Imbeau, 2010, p. 39), 

standardized instruction (Sousa, 2001, p. 207, 

304), and predominantly linguistic and logical 

instruction (Gardner, 1999, p. 101), to name but 

a few) are no longer adequate because they fail 

to address learners’ cognitive and emotional 

diversity. More critically, these approaches no 

longer meet the brain’s needs as it actively 

interacts with knowledge and the learning 

environment. Within this framework, art, in its 

diverse expressive forms, emerges as an 

educational medium imbued with dynamic 

pedagogical potential, especially when 

deliberately employed to stimulate brain 

activity and foster differentiated learning in 

pursuit of educational equity. 

Educational neuroscience shows that 

learning is not purely cognitive; it is a complex 

neuro-emotional-social process where sensory, 

motor, emotional, linguistic, and cultural 

factors interact (Immordino-Yang & Damasio, 

2007). This is corroborated by Eric Jensen, who 

acknowledges that he is not the first to 

demonstrate that the arts, such as music 

performance, activate multiple brain regions. 

He refers here to the work of Daniel Goleman, 

who argues that the arts contribute to the 

development of smarter neural networks, as the 

emotional systems regulate much of our 

efficacy and life satisfaction, potentially as 

significantly as our intellectual achievements 

(Jensen, 2001). In this regard, Jensen says: 

“Our emotional system regulates a great deal of 

our effectiveness and satisfaction in life and 

may be just as important in life to our success 

as cognition” (Jensen, 2001, p. 30). In the same 

context, art proves to be an ideal medium for 

integrating aesthetic and cognitive domains, 

stimulating diverse brain areas, particularly 

those associated with long-term memory, 

attention, emotional regulation, imagination, 

and meaning making (Jensen, 2001). 

Consequently, art should not be regarded as a 

lesser activity or a decorative one; but rather, it 

is one of the most significant pedagogical 

contributions that offer equitable and effective 

learning.  

 Educational neuroscience helps enhancing 

our understanding of individual neural 

differences among learners. Indeed, there exists 

no standardized or ideal “brain model” that can 

be generalized across all individuals; rather, 

every learner possesses a unique brain, 

necessitating differentiated modes of 

stimulation and response (Sousa, 2001). Herein 

lies the importance of art as a learning medium 

that respects this uniqueness, owing to its 

inherent flexibility and adaptability. Art, in this 

sense, allows for deliberate modulation of the 

desired cognitive outcomes by precisely 

influencing specific neural mechanisms, such 

as those ruled by the amygdala located beneath 

the limbic system, which regulate the secretion 

of hormones involved in emotional arousal, 

curiosity, excitement, participation, as well as 

anxiety, fear, and threat perception (Sousa, 

2001). 

These emotions, whether positive or 

negative, are retained in memory and play a 

crucial role in shaping one’s inclination toward 

or away from learning, based on prior 

experiences. Thus, art offers each learner an 

opportunity to activate latent potential through 

enjoyable, non-linear methods that avoid 

coercion and violence. It transcends the purely 

linguistic or logical modes of learning and 

inaugurates a learning process that aligns with 

Howard Gardner’s theory of Multiple 

Intelligences (Gardner, 2011, p. 77, 293). From 

this perspective, this paper seeks to examine the 
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potential of integrating art with the outputs of 

educational neuroscience to restructure the 

learning process to be more just, personalized, 

and effective, a process that moves beyond a 

reductionist view of art as mere entertainment, 

toward a recognition as a dynamic neuro-

educational structure that supports a more 

equitable and open school model. 

In this neuro-pedagogical perspective, this 

paper presents several educational initiatives 

that have integrated art as a neurocognitive 

learning medium, such as the educational 

drama in the Summerhill experience, music for 

language acquisition in Project Zero, and the 

conceptual drawing in science education within 

the Reggio Emilia approach. These 

applications have proven effective in 

stimulating creativity and nurturing giftedness 

through artistic engagement. It also emphasizes 

some of the theoretical and practical challenges 

that hinder the genuine integration of such 

approaches in the Moroccan educational 

system, proposing an alternative vision that 

restores the value of art as a dynamic neuro-

cognitive framework. 

Theoretical framework for integrating art 

into education: a neuroscientific perspective 

Art through the lens of neuroscience 

In what may resemble magic or marvel, art 

transforms the brain into an active neurological 

hub that stimulates the release of dopamine, 

oxytocin, serotonin, and other hormones 

responsible for enhancing attention, activating 

memory, and stimulating motivation. 

Simultaneously, art inhibits the production of 

undesirable hormones that have adverse effects 

on the learning process. Among these 

hormones we find cortisol, adrenaline, and 

norepinephrine, all of which contribute to 

anxiety, memory impairment, reduced 

concentration, and fragile cognitive 

performance. For example, dopamine plays a 

central role in motor control, and its severe 

deficiency leads to neurological imbalance, as 

seen in Parkinson’s disease (Temple, 1993, p. 

1), where patients struggle with motor 

coordination (Temple, 1993, p. 193). 

Moreover, dopamine is closely linked to the 

sensation of pleasure and reward (Temple, 

1993). Neuroscientific studies show that artistic 

activity is not an isolated aesthetic experience 

(Goldstein & Winner, 2012, p. 19); however, it 

is intricately linked to complex neural 

structures involving sensory–visual cortices, 

the limbic system, the cerebellum, and notably 

the prefrontal cortex, which governs decision-

making and regulation. 

Engaging in artistic activities, be it drawing, 

music, or dance, simultaneously activates 

multiple brain regions, resulting in a holistic 

cognitive and emotional integration that 

promotes and sustains learning processes (Zeki, 

1999, p. 71). Interaction with art stimulates 

neuronal circuits associated with pleasure and 

motivation, particularly dopamine pathways, 

which in turn facilitate the formation of new 

neural networks through neuroplasticity. In this 

context, Eric Jensen, a neuroscientist, 

emphasizes that the brain cannot learn in an 

emotionally barren environment; rather, art, 

with its symbolic and aesthetic potency, 

constitutes one of the most effective neural 

stimuli for an integrated learning (Jensen, 2005, 

p. 71). 

Differentiated instruction and neuro-justice 

Grounded in the principles of differentiated 

learning, particularly through the lens of the 

differentiated pedagogy, it becomes clear that 

learners do not respond uniformly to 

educational stimuli. In this regard, multi-modal 

strategies, especially those involving artistic 

engagement, offer a more equitable and higher-

quality learning environment. The educational 

concepts of equity and quality converge in the 

educational neuroscience, which posits that 

schools, as articulated in the Moroccan 
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strategic educational visions (Conseil supérieur 

de l’éducation, 2015), must allow each learner, 

as a unique brain, to learn in his or her own 

way, rather than imposing a rigid cognitive 

mold on all students (Tomlinson & Imbeau, 

2010, p. 137).  

Accordingly, the fundamental goal of 

differentiated instruction, sometimes referred 

to as differentiated education, is to promote 

flexibility and precision, viewing each learner 

as cognitively unique in both thought and 

learning methods. This approach empowers 

educators to design diverse instructional 

pathways tailored to individual learners and to 

implement them meaningfully within the 

educational process. In this context, Mary 

Helen Immordino-Yang, a leading figure in 

educational neuroscience, asserts that “We feel, 

therefore we learn” (Immordino-Yang & 

Damasio, 2007). She contends that art offers an 

optimal context for emotional engagement and 

cognitive curiosity, activating brain regions 

involved in memory and moral reasoning 

(Immordino-Yang & Damasio, 2007). 

Therefore, not only does art address cognition, 

but it also enhances emotional intelligence, 

stimulates curiosity, and encourages student 

engagement, all of which are fundamental for 

developing the brain’s executive functions 

(Hoskyn et al., 2017, p. 26, 42, 51, 135, 138). 

These executive functions, known in 

neuropsychology, refer to the meta-cognitive 

processes that enable individuals to plan, 

regulate, and direct behavior toward goal 

attainment. They are primarily associated with 

the prefrontal cortex, which governs intentional 

and goal-oriented activity. 

Multiple intelligences: Art as a neuro-

holistic medium 

In his theory of Multiple Intelligences, 

Howard Gardner proposed a paradigm-shifting 

idea: intelligence is not a singular, unified 

ability measurable solely through linguistic or 

logical standards. Instead, intelligence 

manifests in diverse forms, including musical 

intelligence, spatial intelligence, mathematical-

logical intelligence, bodily-kinesthetic 

intelligence(Gardner, 2011, p. 31), to name but 

a few. Within this framework, art stands out as 

a robust pedagogical tool that leverages these 

diverse modes of intelligence, especially for the 

learners who struggle to engage with 

traditional, linguistically dominant 

instructional models. Consequently, the 

philosophy of multiple intelligences promotes 

an equitable, differentiated learning experience 

by respecting individual differences that define 

each learner’s cognitive profile. It treats each 

learner as an autonomous, unique entity, 

deserving of a personalized approach to 

education.  

Applied models in the neuro-aesthetic 

educational paradigm 

Music as learning stimulus  

Within the broader context of artistic 

stimulation of the brain, we recall Project Zero, 

initiated by the philosopher Nelson Goodman 

at Harvard University, motivated by his interest 

in the symbolic and cognitive dimensions of the 

arts. This project aimed to explore diverse 

learning pathways, with a particular focus on 

artistic processes, creativity, and critical 

thinking. It fostered interdisciplinary research, 

integrating art and cognition within an 

enjoyable, engaging learning framework. In 

this context, Eric Jensen affirms that 

researchers affiliated with Project Zero at 

Harvard concluded that rich artistic 

experiences could promote cognitive 

development and enhance learning across 

multiple domains(Jensen, 2001, p. 1). Brain 

imaging studies support these findings, 

demonstrating that music activates multiple 

brain regions, including the auditory cortex, 

cerebellum, and prefrontal cortex, areas also 

responsible for language processing, attention, 
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and working memory. Thus, integrating music 

into language learning has been shown to 

develop phonological competence, facilitate 

reading (Hardiman et al., 2009, p. 39), enhance 

memory recall, and promote emotional 

engagement(Jensen, 2001) among learners. 

According to Antoine Shahin, musical training 

enhances linguistic processing mechanisms by 

activating shared neural networks, particularly 

those involved in pitch and rhythm 

perception(Shahin, 2011). Furthermore, 

musical training significantly contributes to 

speech processing through immediate brain 

responses, as evidenced in clinical 

experimentations(1). From this viewpoint, art in 

general, and music in particular, has a direct 

impact on emotional regulation. It assists 

children with attention disorders or anxiety in 

modulating internal rhythm and expressing 

emotions nonverbally, thereby creating a more 

stable and harmonious learning environment. 

Drawing, mind mapping, and the activation 

of visual memory 

In the field of educational neuroscience, 

drawing is not viewed merely as a visual or 

artistic expression; however, it is seen as an 

effective cognitive tool for knowledge 

retention and for stimulating the brain to 

establish connections among abstract concepts. 

As an artistic activity, drawing primarily 

activates several brain regions, notably the 

dorsal and lateral prefrontal cortex (PFC) 

(Vartanian, 2015, p. 181). 

                                                           
(1) In clinical experiments in educational neuroscience, the P2 index, a neurophysiological marker, reflects sensory and 

cognitive processing. It is also written as P200, as it represents the positive peak in the electroencephalogram (EEG) 

waveform following a stimulus such as a sound, an image, or a word. The P2 refers to a positive-going component of 

event-related potentials (ERPs), measured through electroencephalography (EEG), which typically occurs 

approximately 150–275 milliseconds after stimulus presentation (Pahor et al., 2020). 

 
Figure (1): The human brain. 

The image (Hakwan, 2022) above shows a 

labelled diagram of the human brain 

highlighting different subregions of the 

prefrontal cortex and premotor cortex, 

including dorsolateral, ventrolateral, and 

frontopolar areas, with their corresponding 

Brodmann areas (BA). 

Beyond art’s role in facilitating self-

expression for children (Sousa, 2001, p. 191). 

Michael DeSteno argues that artistic and 

diagrammatic drawing, along with mind 

mapping, contribute to the formation of new 

cognitive structures through what is known as 

Dual Coding Theory (Sadoski & Paivio, 2013, 

p. 151). This encoding process, as a visual and 

linguistic encoding, reinforces long-term 

memory (Sadoski & Paivio, 2013) and 

enhances its efficiency. One study 

demonstrated that integrating drawing into 

science education helps learners from diverse 

backgrounds grasp complex concepts, 

particularly those who struggle linguistic 

learning difficulties (Hardiman et al., 2009, p. 

58). This outcome aligns with the principle of 

equity in education, especially within 

neuroscience-informed pedagogy. 

Educational drama: from role-play to 

critical thinking 

Educational drama offers a multitude of 

pedagogical benefits, serving as an artistic 
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practice that creates a multi-dimensional 

learning environment. Through dramatic, 

learners interact physically, emotionally, and 

cognitively with the subject matter. This 

process demands the deployment of 

intrapersonal and interpersonal communication 

skills, which often find direct relevance in 

everyday life. Educational neuroscience 

confirms that dramatic activities activate brain 

regions involved in social cognition and 

empathy, thereby stimulating critical thinking 

and enhancing learners’ capacity for 

perspective-taking and self-reflection 

(Goldstein & Winner, 2012). Classroom 

experiments have shown that dramatizing 

lessons across subjects such as history and 

languages enhances memory retention and 

fosters deeper understanding. In this regard, 

Eric Jensen posits that drama is a potent means 

of stimulating numerous brain regions, 

achieving a dual integration of emotion and 

cognition that re-engages learners in 

meaningful, affective interaction. It serves as 

an effective tool for promoting learning with 

minimal risk and maximal potential (Jensen, 

2001, p. 71). A prominent example of 

educational drama in action is the Summerhill 

School, founded by A.S. Neill in the early 20th 

century. Summerhill represents a radical 

educational model that reemphasizes individual 

freedom and learner autonomy, allowing 

students to choose freely what and when to 

learn in a school environment characterized by 

interactive participation and joyful learning. In 

this model, art in general, and theatre in 

particular, holds a central role as an expressive 

and interactive learning medium (Sutherland, 

1959, p. 66, 67). From a neuroscientific 

perspective, Summerhill’s pedagogical 

philosophy aligns with research findings 

showing that autonomous choice stimulates the 

brain’s reward system, especially by activating 

the hippocampus and medial prefrontal cortex, 

which leads to deeper and more sustainable 

learning (Murayama, 2015). Studies also 

demonstrate that low-threat, safe environments 

activate neural networks are essential for 

learning; by mitigating the influence of the 

amygdala, a brain region associated with fear 

and anxiety. This process counteracts what 

Daniel Goleman calls the amygdala hijack or 

FFF Response: Fight, Flight, Freeze Response, 

thereby encouraging exploration and curiosity. 

Further research in educational arts confirms 

that school theatre and interactive drama foster 

social empathy through the activation of mirror 

neurons, which are responsible for recognizing, 

understanding, and sharing the emotions of 

others. Dramatic roleplay also enhances 

contextual memory and improves executive 

functions such as self-regulation and focused 

attention, all of which are crucial in the 

educational context. Thus, Summerhill school 

is particularly compelling experience from a 

neuro-educational standpoint, as it integrates 

freedom, artistic expression, and participation 

within a brain-friendly, socially engaging 

learning environment, offering a model of 

instruction that aligns with brain-based 

educational principles. A comparison between 

neuroscientific mechanisms and Summerhill 

principles is as follows: 

Table (1): Neural Mechanisms and Corresponding 

Summerhill Principles. 

Neural Mechanism Summerhill 

Principle 

Reduced cortisol and 

increased dopamine 

(motivation) 

Freedom in learning 

Activation of exploratory and 

curiosity circuits 

Self-directed learning 

Protection against amygdala 

hijack (fear response) 

Avoidance of 

coercion and violence 

Empathy activation via 

mirror neurons and social 

cognition 

Democracy and 

participatory learning 

The intended integration of Art: A catalyst 

for educational equity 

In social traditional contexts, many groups 

suffer from systematic cultural and educational 

marginalization. However, education based on 
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art-centered approaches has demonstrated its 

effectiveness and success in reintegrating 

learners who face learning difficulties or 

didactic challenges linked to conventional 

teaching methods. Research conducted by 

Hardiman shows that schools implementing 

art-based curricula have recorded better 

outcomes in student engagement and self-

confidence among children with special needs 

or those from marginalized backgrounds. 

Therefore, art plays a central role in education 

as an inclusive strategy(Jensen, 2001, p. 64). 

According to this approach, art is not a 

substitute for curricula; it is rather integrative 

medium that restores value to brain diversity 

and its neural activations, opening innovative 

pathways for each learner to build their unique 

route to knowledge. 

From the traditionalist school to a neuro-

artistic one 

Despite abundant tangible evidence, from 

neuroscience and fieldwork in education alike, 

that confirms the effectiveness of integrating 

arts into the educational system, traditional 

schools largely remain trapped in an outdated 

linear cognitive model that prioritizes linguistic 

and logical methods at the expense of creativity 

and artistic expression. This model, which 

assumes a uniform conception of intelligence 

and knowledge, implicitly or explicitly 

excludes many learners who do not fit its 

evaluative and cognitive patterns. It also fails to 

respond adequately to the neuro-emotional 

needs that characterize each learner’s brain. 

This reality contradicts educational 

frameworks that call for equity, quality, and 

advancement and sound the alarm for genuine 

transformative change necessary to achieve 

desired progress. 

An exemplary initiative embodying these 

artistic principles is the Reggio Emilia 

approach, which exemplifies equity by 

employing the educational environment as a 

"third teacher"(Forman, 1998, p. 256), free of 

all forms of violence and intimidation. This 

environment fosters trust between learner and 

teacher, encourages positive behavior, respects 

school norms, and promotes positive thinking 

and care, thereby reducing vulnerability to 

disruption(Sousa, 2001, p. 60, 61). David 

Sousa encapsulates this by stating, "Learning 

occurs more easily in an environment free from 

threat and intimidation"(Sousa, 2001, p. 60). 

The limits of traditionalist pedagogy: 

Prioritizing words and marginalizing images 

The traditionalist school concentrates on the 

written and spoken word, making linguistic or 

purely logical achievement the sole measure of 

educational performance. However, 

neuroscience confirms that many learners 

interact with knowledge through diverse, non-

linguistic channels, be it visual, kinesthetic, 

symbolic, emotional, or others. This systematic 

reductionism produces what is called "neuro-

discrimination," favoring brains adapted to a 

specific style while implicitly excluding others 

from the learning process. The principle of 

neurodiversity is often ignored, whether 

knowingly or unknowingly, by educational 

practitioners. Therefore, adopting an inclusive 

neuro-artistic approach that embraces 

differentiation is imperative, one that accounts 

for all variables involved in the learning 

process, integrates marginalized individuals, 

encourages diversity and multiplicity of 

methods, and rejects violence and exclusion. 

Towards a neuro-artistic pedagogy 

To avoid misconceptions or rigid 

frameworks that might reduce the 

transformation towards a neuro-artistic 

pedagogy, it is essential to clarify that this 

inclusive integration of art into the pedagogical 

practice does not merely entail embellishing the 

curricula or just for adding momentary artistic 

activities. Rather, it requires a fundamental 

restructuring of an educational system based on 
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the understanding that learning is a neuro-

artistic act grounded in diversity and 

multiplicity. In this regard, researchers at Johns 

Hopkins University, through the "Brain-

Targeted Teaching" project, propose a 

framework that combines neurological 

understanding with artistic instructional design, 

linking motivation, classroom environment, 

expressive arts, and conceptual 

integration(Hardiman et al., 2009, p. 7). In this 

model, the teacher acts as a neuro-

environmental designer who organizes multi-

channel learning, enabling each learner/brain to 

engage with knowledge according to their 

unique neural makeup, rather than conforming 

to a unified cognitive pathway or fixed pattern. 

Consequently, there emerges a need to redefine 

the concept of "educational approach" itself, 

transforming it into a flexible field for meaning 

making rather than mere information 

transmission. 

Art as a practice of cognitive freedom 

In many intellectual traditions, art is seen as 

an expression of conscious freedom and 

happiness. This perspective, shared by thinkers 

such as Friedrich Schiller(Schiller, 1902, p. 8). 

John Dewey(Dewey, 1980, p. 248), and Alain 

Kerlan(Kerlan, 2021, p. 51), calls us to 

reconsider art not just as a complementary 

learning tool but as a profound neuro-

educational phenomenon and exercise in 

cognitive freedom. Art enables learners to 

perceive, feel, imagine, and create; it engages 

the entire brain in making sense of the 

surrounding world. When schools value art, 

they do not merely improve the quality of 

learning but liberate it from the rejected insular 

model and the exclusionary approach, restoring 

learning to its desired humanistic roots. 

Empirical evidence for art-based 

neurocognitive learning 

While the theoretical foundations of neuro-

aesthetic pedagogy provide a robust conceptual 

lens for a great understanding of the cognitive 

and emotional functions of art in learning, 

recent empirical studies offer concrete evidence 

that artistic engagement produces measurable 

neurocognitive, behavioral, and academic 

effects. These findings not only validate the 

theoretical claims advanced in this present 

paper but also demonstrate that art serves as a 

powerful catalyst for neuroplastic change, 

memory enhancement, and equitable learning 

outcomes. 

Neuroplastic effects of art-based instruction 

Recent classroom-based research has 

yielded compelling evidence that integrating 

art into academic instruction promotes 

neuroplasticity and improves content retention, 

or the so-called mnemonic. A quasi-

experimental study conducted across sixteen 

fifth-grade classrooms found that art-based 

science instruction significantly improved 

long-term memory compared with traditional 

teaching models(Hardiman et al., 2009). 

Students exposed to art-based learning 

demonstrated deeper conceptual understanding 

and greater retrieval accuracy several weeks 

after instruction. These effects were especially 

pronounced among learners with lower 

baseline academic performance, suggesting 

that art integration serves as an equitable 

pathway for cognitive access. The authors 

attribute these gains to enhanced emotional 

salience, multi-sensory engagement, and 

symbolic representation as key mechanisms 

through which neuroplastic changes are 

activated in the learning brain. 

Parallel findings have emerged from 

research analyzing the cognitive effects of 

musical engagement. Shahin(Shahin, 2011) 

reports that musical training sharpens neural 

tuning for pitch, rhythm, and spectral 

processing, and that these changes appear 

within minutes of musical exposure. The 

study’s electrophysiological data demonstrates 
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that musical practice shares encoding pathways 

with speech processing, thereby offering 

concrete neurophysiological evidence of art’s 

capacity to Support language-based learning. 

Such findings reinforce this paper’s argument 

that music and other forms of artistic activity 

do not merely enrich the learning environment 

aesthetically but actively reshape neural 

circuits implicated in perception, memory, and 

executive functioning. 

Art, memory consolidation, and deep 

encoding 

Growing neuroscientific evidence indicates 

that the arts support memory processes through 

mechanisms consistent with neuroplasticity. A 

recent experimental study demonstrated that 

interaction with artworks, whether through 

close observation such as drawing or 

interpretative tasks, enhances deep encoding of 

both visual and conceptual information(Liu et 

al., 2024). “This encoding/decoding 

mechanism could be based on the set of internal 

concepts shaped by common sociocultural 

factors, such as shared values, education level, 

social role, culture, and personal 

experience”(Bao et al., 2025, p. 110). 

Neuroimaging data showed increased 

activation in the ventral visual stream, 

hippocampal formation, and medial prefrontal 

cortex, suggesting that aesthetic experience 

engages the same neural structures responsible 

for long-term memory consolidation. The study 

concludes that art’s ability to stimulate 

emotional valuation and attentional focus 

contributes to the formation of durable memory 

traces, thereby improving academic learning 

outcomes across subject areas. 

These empirical findings support the 

theoretical perspective that art fosters neuro-

aesthetic coherence, whereby sensory, 

emotional, and cognitive processes converge to 

enhance learning efficiency. Such results also 

corroborate educational neuroscience models 

indicating that emotionally relevant, 

aesthetically stimulating experiences lead to 

stronger synaptic potentiation and more stable 

neural connectivity. 

Art-based pedagogy and cognitive 

performance 

Beyond specific neurocognitive 

mechanisms, quantitative studies provide 

broader evidence that art-based education 

enhances global cognitive functions. A large-

scale investigation in higher education reported 

that sustained engagement with structured art 

coursework significantly predicts gains in 

critical thinking, creative problem-solving, and 

metacognitive flexibility(Li & Qi, 2025). Using 

a controlled design with pre- and post-testing, 

the study demonstrated that students who 

participated in art-integrated learning exhibited 

statistically significant improvement in 

executive functions compared with peers in 

traditional programs. These findings are 

consistent with the view that the arts activate 

frontal-parietal circuits associated with 

planning, inhibition, abstraction, and cognitive 

flexibility: all of which are central to 

differentiated learning. 

Importantly, the benefits documented in this 

research were strongest among students from 

educationally marginalized backgrounds, 

suggesting that art-based approaches may 

enhance cognitive equity by providing 

alternative access routes to complex 

knowledge. This aligns with the educational 

principle of cognitive justice, which underpins 

the theoretical framework developed in the 

present paper. 

Art, emotional regulation, and attention: 

Indirect cognitive gains 

Empirical literature also highlights the 

indirect pathways through which art supports 

learning, particularly emotion regulation, stress 

reduction, and sustained attention. Wu et al. 

(Wu et al., 2025) conducted an EEG-based 
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study demonstrating that art-therapy practices 

led to measurable decreases in stress markers 

and improvements in attentional stability 

among college students. Participants showed 

increased frontal alpha coherence, as a marker 

of relaxed attentional readiness, and improved 

emotional self-regulation. These findings echo 

with broader developments in affective 

neuroscience showing that emotional states 

strongly modulate cognitive functioning and 

learning capacity.  

Given that the prefrontal cortex, as it is 

responsible for executive functions, is highly 

sensitive to stress and emotional dysregulation, 

the role of art in reducing neural threat 

responses provides a vital link between 

aesthetic experience and equitable learning 

outcomes. These results reinforce 

Jensen’s(Jensen, 2001) argument that the brain 

learns optimally in affectively rich, low-threat 

environments, precisely those cultivated 

through artistic engagement. 

Synthesis and implications for neuro-

aesthetic pedagogy 

The empirical evidence above converges on 

several core conclusions: 

 Art induces measurable neuroplastic 

changes, strengthening neural circuits 

associated with perception, memory, 

language, and executive function. 

 Art-based teaching improves educational 

outcomes, particularly by enhancing deep 

encoding and long-term mnemonic. 

 Art supports cognitive equity, offering 

alternative pathways that benefit learners 

who struggle with conventional linguistic-

logical instruction. 

 Art enhances emotional and attentional 

regulation, indirectly contributing to 

improved cognitive performance and 

readiness to learn. 

Taken together, these studies provide a solid 

empirical foundation for the central argument 

of this paper: that art constitutes a neuro-

cognitive medium capable of supporting 

differentiated, equitable learning 

environments. The convergence of theoretical 

insights and empirical findings strengthens the 

case for transforming traditional classrooms 

into neuro-aesthetic learning communities 

grounded in multiplicity, sensory engagement, 

and cognitive justice. 

Conclusion 

Advocating for an equitable aesthetic 

school, it can be affirmed that education from 

the perspective of neuroscience is incomplete 

without art, as art constitutes the 

comprehensive neural language that addresses 

the human being holistically: mind, body, and 

spirit. This paper has demonstrated that 

integrating art in schools achieves 

differentiated and equitable learning that 

considers neurological particularities and 

intelligences, activates higher brain functions, 

and supports engagement and belonging. Yet, 

this transformation demands boldness to 

transcend the narrow vision that reduces art to 

mere luxury. It also requires breaking with 

evaluations that celebrate uniformity and 

measure intelligence by a single standard. In 

this regard, empirical findings show that art-

based learning promotes neuroplasticity, 

strengthens memory, and enhances cognitive 

functions such as attention and executive 

processing, leading to improved academic 

outcomes. Moreover, artistic engagement 

supports emotional regulation and cognitive 

equity by creating inclusive learning pathways, 

particularly for disadvantaged or lower-

performing learners. Thus, the present study 

argues that rebuilding schools on neuro-

artistic-humanistic foundations may foster 

more equitable and vibrant learning. 
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