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Abstract
The integration of neuroscience into early childhood educational psychology has gained increasing scholarly attention
in response to the need for a holistic and evidence-based understanding of young children’s learning and development.
This article aims to critically analyze the contribution of neuroscience in enriching the theoretical framework of early
childhood educational psychology, particularly in understanding the interrelationship between cognition, emotion, and
pedagogical implications in early learning contexts. Employing a critical literature review approach, this study examines
artidles from reputable international and accredited national journals related to educational neuroscience, early
childhood education, and educational psychology. The analysis is conducted through a reflective thematic synthesis that
places neuroscientific findings in dialogical engagement with contemporary educational theory. The findings indicate
that neuroscience functions as an epistemic lens that deepens understanding of early childhood learning processes,
rather than as a direct methodological prescription for classroom practice. This article emphasizes the importance of
critical awareness of neuromyths and highlights neuroscience as a foundation for early childhood educators’ professional
reflection in designing developmentally appropriate, ethical, and meaningful learning experiences. Theoretically, this
study contributes to an integrative framework for early childhood educational psychology, while practically offering
ective direction for educators and researchers in engaging with neuroscience critically and responsibly.
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Introduction

The transformation of contemporary education is increasingly shaped by accelerated digitalization,
complex cognitive demands, and heightened attention to the affective dimension and well-being of learners.
These dynamics are particularly salient in early childhood education, a developmental stage characterized by
rapid brain growth, heightened emotional sensitivity, and foundational cognitive formation. In this context, early
childhood educational psychology is challenged to move beyond technocratic instructional approaches toward
a deeper and more holistic understanding of how young children learn, feel, and develop. Research consistently
demonstrates that learning in early childhood is not merely the accumulation of knowledge, but a complex
process involving emotion regulation, attention development, and the construction of personal meaning
(Immordino-Yang et al,, 2019; OECD, 2019). However, many early educational practices still rely on simplified
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psychological assumptions that insufficiently reflect contemporary findings on brain development and learning
processes. This condition opens a critical dialogue between early childhood educational psychology and
neuroscience as an effort to reconstruct the theoretical foundations of early learning in a more holistic and
developmentally sensitive manner (Howard-Jones, 2018; Tolcuhama-Espinosa, 2014).

Historically, educational psychology has developed through major paradigms such as behaviorism,
cognitivism, and constructivism, all of which have made substantial contributions to understanding learning
processes. Yet, when applied to early childhood contexts, these paradigms often reveal conceptual limitations.
Behaviorism, for instance, emphasized observable stimulus—response patterns without considering the internal
Buml dynamics underlying early self-regulation and emotional development. Early cognitivism conceptualized
the mind as an information-processing system, frequently underestimating the affective and relational dimensions
that are central to young children’s learning experiences. Similarly, constructivist approaches in early childhood
education have sometimes been applied normatively without sufficient grounding in neurobiological evidence
related to brain maturation and developmental readiness (Kirschner et al., 2006; Mayer, 2017). As a result, a
conceptual gap persists between learning theories and the biological realities of early childhood development,
presenting an epistemological challenge that calls for a more reflective and interdisciplinary approach.

Educational neuroscience has emerged as a dialogical field that seeks to connect psychology, biology,
and pedagogy in order to better understand learning as a biologically grounded yet culturally mediated process.
Findings on neuroplasticity, memory systems, and affective regulation provide valuable insights into how early
learning experiences shape brain structure and function during sensitive developmental periods (Immordino-
Yang, 2015; Zakrajsek, 2023). Within early childhood education, such findings are particularly significant, as the
developing brain demonstrates heightened plasticity and sensitivity to emotional, relational, and environmental
inputs. Importandy, educational neuroscience is not positioned as a replacement for educational theory, but as
an epistemic resource that enriches pedagogical reflection through empirical insights into how young children
learn and @Iop (Tokuhama-Espinosa, 2018). Empirical studies suggest that neuroscience-informed
perspectives can support early childhood educators in ugerscanding attention, motivation, and emotional
engagement as integral to meaningful early learning (Ansari et al,, 201 |; Howard-Jones et al., 2016).

Despite its potential, the integration of neuroscience into early childhood education is not without
controversy and methodological challenges. A major concern is the persistence of neuromyths, namely the
oversimplification and misapplication of neuroscientific findings in early learning practices (Dekker et al., 2012).
In addition, biological reductionism poses a risk when early childhood learning is viewed solely through neural
mechanisms, neglecting social interaction, play, cultural values, and ethical dimensions that are central to early
education (Bruer, 1997). The gap between controlled laboratory research and the complex realities of early
childhood classrooms also raises questions regarding the ecological validity of educational neuroscience findings
(Thomas & Baker, 2013). These challenges highlight the necessity of a critical and reflective literature-based
approach that allows neuroscience and early childhood educational psychology to engage dialogically, without
simplifying the complexity of young learners.

A review of the literature reveals that research at the intersection of neuroscience arﬁducarjon
remains fragmented, including within early childhood contexts. Some studies focus predominantly on cognitive
aspects such as attention and memory, while others emphasize affective processes, motivation, or pedagogical
strategies in isolation (Hart, 2018; Kitchenham & Charters, 2007). In the Indonesian and broader Global South
context, educational neuroscience research tends to be largely applicative, offering limited conceptual synthesis
that integrates early nildhood development, educational psychology, and pedagogy (Jailani et al., 2021). This
fragmentation limits the contribution of neuroscience to the theoretical development of early childhood
educational psychology and underscores the need for integrative, d190ry—driveuiterature reviews.

Through conceptual synthesis, this article offers a critical and dialogical integration of neuroscience into
early childhood educational psychology. Rather than providing prescriptive teaching techniques, this study seeks
to formulate an integrative theoretical framework that connects cognition, emotion, and pedagogical reflection
based on contemporary neuroscience findings. The primary contribution of this article lies in reconstructing
early childhood educational psychology as a reflective discipline grounded in an understanding of human biology
42 | Journal of Early Childhood Education Perspectives, 2(1), 2026




gration of Neurascience into Early Childhood Educational Psychology: A Critical Literature Review of Cognition, Emation, and Pedagogical Implications
DOI: https://doi.org/10.64850/jecep.v2il 171

while preserving its humanistic and ethical orientation (Biesta, 2015). By adopting a critical literature review
approach, this study also contributes to debunking neuromyths and clarifying epistemological boundaries for
the responsible use cﬂleuroscience in early childhood education.

Accordingly, this article aims to analyze the role of neuroscience in the development of early childhood
educational psychology through a critical literature review. Specifically, it seeks to: (1) examine the contributions
of neuroscience to understanding young children's cognitive and affective learning processes, (2) identify
pedagogical implications of neuroscience findings for early childhood educational practice, and (3) propose
directions for the development of more integrative and reflective research in early childhood educational
psychology. Through these aims, this article is expected to strengthen the dialogue between theory and practice
within an interdisciplinary framework that is developmentally grounded, ethically informed, and globally relevant.

Methodology

This study employed a critical literature review approach with a conceptual-analytical orientation to
explore the integration of neuroscience within the field of early childhood educational psychology. This
approach was selected because it enables reflective and dialogical engagement between neuroscience,
educational psychology, and early childhood pedagogy without reducing complex learning processes to purely
technical or mechanistic explanations (Grant & Booth, 2009). The literature review fosed on scholarly worls
that examine neuroscientific perspectives on early learning, child development, cognition, emotion, and
pedagogical implications in early childhood education contexts. Literature sources were drawn from reputable
international journal databases and accredited national journals. The inclusion criteria encompassed peer-
reviewed articles that explicitly addressed neuroscience in relation to educational psychology and early
childhood learning, including studies on cognitive development, emotional regulation, neuroplasticity, and
developmentally appropriate pedagogical practices. Articles focusing solely on adult learning or higher education
without theoretical relevance to early childhood development were excluded to ensure alignment with the
scope of early childhood education.

Data analysis was conducted using thematic conceptual analysis within a reflective-hermeneutic
framework, wherein the literature was not merely categorized but dialogically situated within the
epistemological landscape of early childhood educational psychology (Braun & Clarke, 2021). Each selected
article was examined to identify its underlying theoretical assumptions, primary neuroscientific focus (cognitive,
affective, or socio-developmental), and articulated implications for early childhood pedagogy. Subsequently, a
critical synthesis process was undertaken to reveal conceptual relationships, theoretical tensions, and integrative
possibilities across the literawre. This methodological stance deliberately rejects empirical reductionism by
positioning neuroscience as an epistemic resource for pedagogical reflection rather than as a source of direct
instructional prescriptions for early childhood classrooms (Biesta, 2015). The trustworthiness of the study was
ensured through transparency in the selection and analytical procedures, coherence in argumentation, and
consistency in theoretical positioning. Through this approach, the review aims to produce a meaningful and
coherent conceptual framework that contributes to the development of early childhood educational psychology
in a reflective, ethical, and developmentally grounded manner.

Results and Discussion

Neuroscience Integration in Early Childhood Educn’ona-‘ Psychology
The synthesis of the literature indicates that the integration of neuroscience within early childhood
educational psychology is structured around four interrelated thematic domains: cognitive, affective, social, and
pedagogical. In early childhood contexts, these dimensions are not experienced as separate domains but emerge
as an integrated developmental system shaped by rapid brain maturation and relational learning environments.
Cognitive-focused studies predominantly address foundational processes such as attention regulation, early
working memory, and cognitive load management, which are critical during early learning when neural systems
remain highly plastic and developmentally sensitive (Mayer, 2017; Zakrajsek, 2023). These findings highlight that
Journal of Early Childhood Education Perspectives, 2(1), 2026 | 43
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young children’s learning capacity is deeply influenced by biological constraints and developmental readiness
rather than solely by instructional exposure.

The affective dimension occupies a particularly central position in early childhood educational
neuroscience. Research in affective neuroscience demonstrates that emotional experiences are not
supplementary to cognition but Erstitutive of early learning processes, shaping motivation, memory
consolidation, and meaning-making (Immordino-Yang et al., 2019; Immordino-Yang & Damasio, 2007). In early
childhood settings, where emotional security and attachment relationships strongly influence learning
engagement, this finding carries significant theoretical implications. Neuroscience thus challenges traditional
pedagogical assumptions that prioritize cognitive outcomes while marginalizing affective development,
reaffirming the inseparability of emotion and cognition in early learning trajectories.

The social dimension further reinforces the relational nature of early childhood learning. Neuroscientific
studies emphasize that social interaction, empathy, and responsive adult—child relationships play a crucial role
in activating neural systems associated with attention, emotional regulation, and executive function (Howard-
Jones et al.,, 2016). From a developmental perspective, early learning is inherently social, mediated through play,
language, and shared meaning. Neuroscience contributes to educational psychology by offering empirical
support for long-standing socio-cultural theories, while also deepening understanding of how relational
experiences are biologically embedded in the developing brain.

The pedagogical dimension emerges as an interpretive effort to translate neuroscientific insights into
reflective early childhood educational practice. However, the literawre indicates that this translation often
remains conceptual rather than prescriptive (Tokuhama-Espinosa, 2018). In early childhood education, where
pedagogical decisions must be developmentally appropriate and ethically grounded, neuroscience is increasingly
positioned as a source of professional reflection rather than a technical guide for instruction. This orientation
reflects a broader shift in the field from seeking direct “brain-based” methods toward cultivating pedagogical
sensitivity informed by developmental neuroscience.

Dialogically, neuroscientific findings both challenge and complement classical paradigms of educational
psychology namely behaviorism, cognitivism, and constructivism when applied to early childhood contexts.
Behaviorism has been criticized for neglecting internal neural and emotional processes that are foundational in
early development, while early cognitivism has been limited by its insufficient attention to affective and relational
dimensions of learning (Breuer & Schreier, 2010; Kirschner et al., 2006). Constructivist approaches, although
influential in early childhood education, are often applied normatively without adequate engagement with
neuroscientific evidence concerning brain maturation and developmencalnonstmincs. Within this dialogical
space, neuroscience does not replace educational psychology theory but functions as an epistemic lens that
deepens understanding of how young children learn and develop (Howard-Jones, 2018).

Importantly, this integrative perspective rejects the reduction of neuroscience to technical instructional
prescriptions or the uncritical legitimization of so-called brain-based learning practices. Critical literature
consistently warns against neuromyths that oversimplify neuroscientific findings and risk distorting early
childhood pedagogy (Dekker et al., 2012). Instead, neuroscience is more appropriately understood as a reflective
horizon that enriches early childhood educational psychology while preserving its humanistic, cultural, and
ethical foundations (Biesta, 2015; Tokuhama-Espinosa, 2014). Through this lens, early childhood education is
reaffirmed as a developmental, relational, and value-laden practice, where neuroscience informs but does not
dictate pedagogical meaning.

Cognitive Neuroscience: Attention, Memory, and Cognitive Load in Early Childhood Learning

A synthesis of the literature indicates that cognitive neuroscience positions attention, memory, and
working memory as core and interrelated systems in the learning processes of young children. Attention
functions as a selective mechanism that determines which information is processed further, while working
memory serves as a limited mental workspace in which information is temporarily manipulated before being
consolidated into long-term memory (Baddeley, 2012; Cowan, 2014). Within early childhood education

contexts, the limited capacity of working memory and the still-developing nature of attentional control render
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learning particularly vulnerable to cognitive overload. f\aJroimaging studies demonstrate the involvement of
the prefrontal and parietal cortices in the regulation of attention and working memory, alongside the role of
the hippocampus in the consolidation of declarative memory (Posner & Petersen, 1989; Squire & Dede, 2015).
From a reflective perspective, these findings confirm that early childhood learning is not a linear process but a
systemic dynamic shaped by biological constraints and developmental sensitivity.

Within a developmental framework, cognitive neuroscience provides an essential biological foundation
for understanding cognitive limitations in early childhood without resorting to neural determinism. Attentional
capacity and working memory in young children cannot be separated from the gradual maturation of executive
functions, particularly within the prefrontal cortex (Howard-Jones, 2018). Consequently, overly complex
instructional demands or layered explanations may impede learning, not because of a lack of ability, but due to
a mismatch between instructional design and neurodevelopmental readiness. In this sense, neuroscience
functions as an epistemic lens that enables educators to interpret cognitive limitations as pedagogical
considerations rather than deficits to be remediated.

Parwtal Lobe:

Iperceptust
precessing]

O

Figure |. Schematic of the Attention, Working Memory, and Memory Systems in Early Childhood
Learning (Adapted from Attention: All that matters, by T. Elleseff, 2023, Smart Speech Therapy.
Copyright 2023 by Tatyana Elleseff)

The figure illustrates a functional model of cognitive neuroscience in learning, depicting the relationship
between attention, working memory, and memory systems within the central executive framework. The
prefrontal cortex is represeaed as the executive control center responsible for regulating the allocation of
cognitive resources, while the anterior cingulate cortex (ACC) plays a role in attentional control and
aioritization of information. Selected information is processed through working memory subsystems, namely
the phonological loop for verbal information and the visuo-spatial sketchpad for visual-spatial input. These
processes are integrated through the episodic buffer, which connects learning experiences with long-term
memory. Conceptually, the schema emphasizes that early childhood learning is a coordinated and capacity-
limited process, requiring instructional designs that align with the biological dynamics of attention and memory.

These findings resonate dialogically with the cognitive tradition, particularly information-processing
theory, while simultaneously offering a critical refinement. Whereas classical cognitivism models the mind as an
abstract computational system, neuroscience demonstrates that cognitive processes are grounded in a biological
arghitecture with inherent developmental constraints (Mayer, 2017). This dialogue becomes especially relevant
in multimedia learning theory, which underscores the importance of managing visual and verbal channels to
prevent working memory overload (Sweller, 2020). However, this intersection also generates epistemological
tension: neuroscience tends to offer mechanistic explanations, while cognitive psychology operates at a
functional and pedagogical level. This article positions neuroscience not as a superior corrective, but as a critical
dialogue partner that strengthens the empirical foundaciomof cognitive theory while urging caution in
translating neural findings into instructional principles (Ansari etal, 2011).

The pedagogical implications of these findings are particularly salient for early childhood education.
Effective learning designs are those that align the complexity of instructional content with children’s working
memory capacity, for example through activity segmentation, clear signaling, and the reduction of redundant
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information (Mayer, 2017; Sweller, 2020). Personalized learning in early childhood should not be understood as
a purely technological adaptation, but rather as pedagogical sensitivity to variations in attentional capacity,
learning tempo, and developmental experience. Neuroscience offers educators insight into why certain
strategies support early learning, yet it does not replace ethical, cultural, and contextual considerations in
pedagogical decision-making (Biesta, 2015). Thus, cognitive neuroscience enriches early childhood educational
psychology by providing a robust biological foundation while reaffirming the centrality of pedagogical judgment
in educational practice.

Affective Neuroscience: Emotion, Motivation, and Meaningful Learning in Early Childhood

The literature on affective neuroscience consistently demonstrates that emotions are not peripheral to
learning but constitute an integral dimension of cognitive processing, particularly in early childhood.
Neurobiological evidence shows that emotional and cognitive systems—especially interactions between the
limbic system and the prefrontal cortex operate in an integrated manner in interpreting experiences, guiding
decision-making, and consolidating long-term memory (Immordino-Yang & Damasio, 2007). In early childhood
education, where emotional regulation and executive functions are still developing, this integration becomes
especially salient. Learning experiences that are emotionally meaningful tend to be more deeply encoded and
more readily transferred to new contexts, suggesting that affect is a foundational condition for early learning
rather than an external modifier (Snyder, 2019; Torraco, 2016; Xiao & Watson, 2019).

Within contemporary educational psychology, the dialogue between affective neuroscience and
motivational theory offers a more nuanced understanding of learning dynamics in young children. Neuroscientific
studies indicate that intrinsic motivation is associated with activation of dopaminergic reward pathways, which
support curiosity, persistence, and Epsagement in learning activities (Deci & Ryan, 2004; Howard-Jones et al.,
2016). This finding resonates with self-determination theory, which emphasizes autonomy, competence, and
relatedness as core psychological needs for sustained motivation (Deci & Ryan, 2004). In early childhood
contexts, motivation is deeply embeddeg'l emotional security and relational experiences with caregivers and
teachers. Neuroscience thus reinforces the view that motivation is not merely a cognitive disposition but a
neuro-affective process shaped by feelings of safety, belonging, and meaning.

HIPPOCAMPUS
ey g

Figure 2. Schematic of the Neuroscience of Emotion and Motivation in Early Childhood
Learning (Adapted from Internal structures of the human brain, by Designua, n.d., Shutterstock.
Copyright by Designua)

The figure illustrates how affective and motivational processes are neurobiologically organized within
an integrated nervous system. The amygdala is represented as central to basic emotional processing, particularly
in evaluating emotional salience and regulating responses to novelty or threat factors that strongly influence
young children’s readiness to learn. The hypothalamus mediates emotional responses through physiological
regulation, including stress and basic needs, which directly affect self-regulation in early learners. Motivational
processes are depicted through the basal ganglia and dopaminergic pathways, which play a role in reward,
reinforcement, and the formation of learning habits. The involvement of the hippocampus and thalamus
highlights the close interdependence between emotion, memory, and conscious awareness. Collectively, the
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schema emphasizes that emotion, motivation, and cognition function as an inseparable neuropsychological
system underpinning meaningful learning in early childhood.

From a conceptual perspective, meaningful learning in early childhood can be understood as an
encounter between cognition, emotion, and emerging personal values. Affective neuroscience shows that
emotions such as curiosity, joy, empathy, and soc@:onnectedness enhance depth of processing and contribute
to the formation of positive learning identities (Immordino-Yang et al., 2019). This understanding challenges
educational practices that prioritize early academic performance without sufficient attention to emotional
resonance. Meaningfulmming, therefore, is not limited to conceptual acquisition but involves how children
interpret experiences, develop a sense of self, and relate learning to their lived world.

The pedagogical implications of affective neuroscience call for a more human-centered orientation in
early childhood education. Educators are positioned not merely as transmitters of knowledge, but as architects
of emotionally supportive environments that foster trust, curiosity, and ethical relationships (Biesta, 2015;
OECD, 2019). Affective neuroscience does not prescribe technical methods but offers a reflective foundation
for understanding why emotionally responsive pedagogies such as play-based learning, relational teaching, and
socio-emotional support are pedagogically powerful. In this way, neuroscience enriches early childhood
educational psychology by foregrounding emotional well-being and meaning-making as intrinsic aims of
education, rather than as secondary outcomes subordinate to academic achievement.

Neuroplasticity and Early Childhood Learner Development

Neuroscience literature consistently demonstrates that neuroplasticity constitutes a fundamental
biological foundation for lifelong learning, with its most pronounced sensitivity occurring during early childhood.
The young brain is not understood as a static structure, but rather as a highly dynamic and malleable system
that continuously reorganizes in response to learning experiences, social interactions, and emotional
environments (Kolb & Gibb, 201 I; Thomas & Balker, 2013). These findings challenge long-standing assumptions
within educational psychology that conceptualize learning capacity as a relatively fixed trait. From a theoretical
standpoint, neuroplasticity underscores early childhood education as a critical developmental phase in which
cognitive, affective, and social foundations are established. Importantly, the literature also emphasizes that
neuroplasticity is not value-neutral; the quality of early learning experiences decisively shapes the direction and
adaptiveness of neural change (Immordino-Yang, 2015). Consequently, early childhood education carries
profound pedagogical and ethical responsibility to provide safe, meaningful, and developmentally supportive
learning environments.

PARTS OF THE STUDENT BRAIN

Figure 3. Structural Development of the Early Childhood Brain (Adapted from The MBE
Guidebook, by The Center for Transformative Teaching and Learning [CTTL], 2023)
This figure illustrates characteristic patterns of brain development during early childhood, highlighting
the relative dominance of the limbic system, which governs emotional processing, attachment, and affective
responsiveness, alongside the gradual maturation of the prefrontal cortex responsible for executive functions,

self-regulation, planning, and decision-making. This developmental imbalance explains why young children are
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particularly sensitive to emotional cues, relational contexts, and environmental stability. In early childhood
educational settings, these neuroscientific insights underscore the importance of pedagogical strategies
grounded in concrete experiences, social interaction, and play-based learning, as well as the gradual scaffolding
of emotional regulation. Educators are thus positioned as relational agents who provide psychological safety and
emotional attunement mtheraan merely enforcing behavioral compliance. Through such approaches, early
childhood education supports not only cognitive development but also emotional and moral maturation aligned
with the neurodevelopmental characteristics of young learners.

Neuroscientific discourse on early brain development offers significant contributions to contemporary
educational psychology by reframing expeations of self-regulation, attention, and behavioral control in early
childhood. Empirical studies indicate that executive functions—including inhibitory control, cognitive flexibility,
and working memory emerge progressively and are strongly influenced by early sodial interaction and emotional
experiences (Diamond, 2013; Center on the Developing Child, 2016). These findings invite educational
psychology to reconsider normative expectations regarding discipline, concentration, and autonomy in early
learning contexts. In dialogue with pedagogical practice, neuroscience clarifies that young children’s behaviors
should not be interpreted as deficits or lack of readiness, but rather as reflections of ongoing neural
development. Accordingly, early childhood education demands pedagogical approaches that are developmentally
sensitive, responsive, and supportive rather than rigidly normative.

At the same time, the literature cautions against biological determinism in the interpretation of
neuroscientific findings. Reducing child development solely to neural mechanisms risks obscuring the formative
role of social, cultural, and relational contexts in learning (Biesta, 2015; Bruer, 1997). Neuroplasticity, instead,
highlights the profound influence of meaningful relationships, pedagogical practices, and cultural values on brain
development. From this perspective, neuroscience is best positioned as a dialogical parter to educational
psychology and sociocultural theory rather than as a singular explanatory framework. Learning environments,
teacher—child relationships, and culturally embedded practices function as contexts that guide the direction of
neural plasticity. This critique of biological reductionism reinforces the understanding of early childhood
education as an ethical and social practice, not merely a technical application of brain-based knowledge.

Conceptually, neuroscience contributes to educational psychology by emphasizing development as
dynamic, adaptive, and contextually embedded. Integrating the concept of neuroplasticity into early childhood
educational psychology enables a shift from linear developmental models toward an understanding of
development as an open-ended and relational process (Howard-Jones, 2018; Jailani et al., 2021). Within this
framework, learning emerges from the complex interaction between neural processes, lived experiences, and
social environments. This perspective enriches contemporary educational psychology with a biological
foundation while preserving its humanistic orientation. Neuroscience, therefore, does not provide immediate
pedagogical scripcions but offers new interpretive horizons for understanding young learners’ potential and
constraints. In doing so, neuroplasticity supports the development of early childhood education that is more
inclusive, responsive, and oriented toward the holistic flourishing of the child.

Discussion

The synthesis of the literature indicates that the pedagogical implications of neuroscience in early
childlad education cannot be reduced to isolated techniques or instructional formulas. Rather, they emerge
from the dynamic interplay between cognitive, affective, and social dimensions of early learning. Findings related
to attention, working memory, and cognitive load highlight the importance of developmentally appropriate
learning designs that align with young children’s limited cognitive capacities (Mayer, 2017; Sweller, 2020). In
early childhood contexts, this underscores the need for simple, structured, and experience-based learning
activities that avoid excessive cognitive demands. At the same time, affective neuroscience emphasizes that
cognitive processes in young children are inseparable from emotion, attachment, and personal meaning
(Immordino-Yang etal., 2019; Inmordino-Yang & Damasio, 2007). Learning, therefore, unfolds most effectively
when children feel emotionally safe, engaged, and socially connected.
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Within early childhood education, social relationships—particularly teacher—child interactions and
classroom climate play a central role in shaping emotional regulation and learning motivation. Neuroscientific
findings reinforce long-standing educational insights that warm, responsive, and attuned relationships support
neural development associated with self-regulation and attention. This dialogical convergence suggests that
pedagogy in early childhood should prioritize relational quality alongside cognitive stimulation. Neuroscience
thus affirms, rather than replaces, relational and socio-cultural theories of early learning by providing a biological
perspective on why emotionally supportive environments matter.

In this context, the concept of brain-based learning is frequently presented as a bridge between
neuroscience and educational practice. However, critical scholarship cautions that this concept is often
oversimplified and risks generating neuromyths when applied uncritically in early childhood settings (Bruer,
1997; Dekker etal., 2012). Claims such as rigid left—right brain dominance or narrowly defined “critical periods”
exemplify how neuroscientific language can be misused when detached from epistemological reflection.
Consequently, contemporary literature emphasizes the importance of interpretive caution when translating
neuroscientific findings into early childhood pedagogy (Howard-Jones, 2018). Neuroscience should inform
professional understanding, not legitimize pseudoscientific practices or deterministic expectations of children’s
abilites.

The literature further suggests that neuroscience is most appropriately positioned as a foundation for
teachers' professional reflection rather than as a prescriptive methodological guide. Early childhood educators
are called to act as reflective practitioners who draw on neuroscientific insights to sharpen pedagogical
judgment, particularly in understanding individual differences, emotional regulation, and developmental variability
(Biesta, 2015). From this perspective, neuroscience supports educators in making informed, context-sensitive
decisions rather than following standardized brain-based techniques. Such a stance aligns with the view of
education as an ethical and normative practice grounded in care, responsibility, and professional agency
(Tokuhama-Espinosa, 2018).

Ethical and contextual considerations further shape the pedagogical implications of neuroscience in early
childhood education. Learning does not occur in a cultural or moral vacuum; it is embedded in values, social
expectations, and broader educational aims (Howells, 2018; Thomas & Baker, 2013). Neuroscience-informed
pedagogy, therefore, must be attentive to children’s well-being, cultural backgrounds, and lived experiences. In
this framework, neuroscience does not function as a technocratic source of legitimacy but as a reflective
resource that enriches educational decision-making. Its contribution lies in strengthening a human-centered
approach to early childhood education one that supports holistic development, respects developmental
diversity, and affirms the dignity of the child as a whole person.

Table I. Pedagogical Implications of Neuroscience for Early Childhood Educational Practice

Dimension Pedagogical Implications in

Key Neuroscience Insights

Critical Considerations

of Analysis Early Childhood
Cognitive Limited working memory and  Learning activities should be  Cognitive limits should not
Processes attentional capacity in young  simple, scaffolded, and justify low expectations or
children (Mayer, 2017; experience-based. rigid instruction.
Sweller, 2020).
Affective Emotion and meaning are Learning should be Neglecting affect risks
Dimension | integral to cognition emotionally engaging and superficial learning.
(Immordino-Yang et al., 2019)  meaningful.
Sodial Relationships shape emotional VWarm, responsive teacher— Neuroscience complements,
Interaction regulation and motivation. child interactions are not replaces, relational
essential. pedagogy.
Brain-Based = Frequently oversimplified in Educators must critically Uncritical adoption risks
Learning practice. evaluate neuroscience claims. neuromyths.
Teacher Neuroscience informs Supports reflective, context-  Reinforces education as
Professional | understanding of individual sensitive teaching. ethical practice (Biesta,
Judgment differences. 2015).
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Ethical & Learning is culturally and Pedagogy must prioritize Rejects biological
Contextual | morally embedded (Howells,  well-being and holistic determinism.
Design 2018). development.

Overall, this synthesis demonstrates that the pedagogical implications of neuroscience for early
childhood education must be understood as integrative and reflective rather than reductionist. Neuroscience
enriches educational psychology by illuminating the biological foundations of learning while reaffirming the
centrality of emotion, relationships, and ethical judgment in pedagogy. When situated within a reflective
framework, neuroscience supports early childhood educators in designing learning experiences that are
developmentally appropriate, emotionally supportive, and oriented toward the holistic flourishing of young
children without reducing education to the technical application of brain science alone.

Conclusion

This critical literature review demonstrates that the integration of neuroscience into contemporary
educational psychology provides a substantial theoretical contribution to understanding learning as an inherently
cognitive, affective, social, and developmental process. The synthesis reveals that neuroscience should not be
positioned as a competing paradigm that replaces established educational psychology theories, but rather as an
epistemic lens that deepens and enriches their explanatory power. By foregrounding the roles of attention,
memory, emotion, motivation, and neuroplasticity, this study affirms that learning cannot be reduced to
technical instructional procedures. Instead, learning emerges as a dynamic biological-cultural process shaped by
social interaction, relational experience, and value-laden contexts. In this way, neuroscience strengthens the
empirical grounding of educational psychology while preserving its humanistic and reflective orientation.

Furthermore, this review emphasizes that the pedagogical implications of neuroscience must be situated
within ethical, contexwal, and professional frameworks, rather than wanslated into deterministic or
technocratic prescriptions. Positioning neuroscience as a foundation for teachers' professional reflection
underscores the centrality of pedagogical judgment in designing learning experiences that are meaningful,
developmentally appropriate, and responsive to learner diversity. At the same time, this study highlights the
persistent risks of neuromyths and biological reductionism, underscffling the necessity of a critical and dialogical
integration across disciplines. Conceptually, this article contributes an integrative framework for contemporary
educational psychology, while practically it opens pathways for future research that more responsibly connects
neuroscience, pedagogy, and socio-cultural perspectives in the pursuit of holistic human development.
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