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The study used a documentary-bibliographic
review design, which included the compilation,
selection, organization, and analysis of existing
studies (Davidescu et al., 2022). In other words, the
review generated no original data and involved no
direct intervention in a population. The approach was
cross-sectional, since the compilation, selection, and
analysis took place within a short and defined period
(Pérez et al., 2024), which allowed the current state
of knowledge to be described up to the present.

The population, understood as the frame of
reference for the total set of units that share common
characteristics in a context (Ahmed, 2024; Rudolph
et al.,, 2023), comprised peer-reviewed scientific
articles published between January 2015 and August
2025 and indexed in academic databases such as
Scopus, Web of Science (WoS), and Google Scholar,
with versions in English or Spanish. In addition, the
review defined the geographic scope (studies

process. The review team initially used the web-
based Covidence software (Fernandez & Enriquez,
2020) to import and manage the records in Excel
format, including automated duplicate removal and
structured screening of titles, abstracts, and full texts
based on the inclusion and exclusion criteria (Table
2).

After the review, the team extracted relevant
data in an organized manner and subsequently
exported them to an external matrix for qualitative
content analysis. The interpretive phase applied the
criteria of coherence, recurrence, and relevance to
identify thematic patterns in the extracted material.
Two independent reviewers applied all interpretive
criteria and resolved discrepancies by consensus.
This integrated workflow ensured methodological
consistency, minimized bias, and strengthened the
rigor of the evidence synthesis.

conducted in any region of the world) and the nature Table 2
of the interventions examined (qualitative, Eligibility Criteria.
quantitative, and mixed-methods studies focused on _Inclusion criteria Exclusion criteria
the 1mpact Of neurosc1ence on early learnlng). TO Publication date: Studies Publication date: Studies
obtain the total number of units, the review fTrom ZtOIS ‘"l“:f'rd o I%ubhsthed befolret,zols I

. . . . arget population: children Target population: older
established structured search strings with English aged 0 to 6 years than 6 years
keyyvords and Boolean Oper?tors in the search pocument type: Scientific Document type: Essays,
engines (Table 1). The reviewers exported all  articles with available proceedings, book chapters,

documents in RIS format.

Table 1
Search Strategies.
Database Strategy
Scopus TITLE-ABS-KEY (neuroscientific

strategies AND early learning AND
early childhood)
((TS= (neuroscientific interventions))

Web of Science

(WoS) AND TS= (early learning)) AND TS=
(early childhood)
Google Scholar (neuroscientific strategies AND early

learning AND early childhood)
Note. The search strings generated in the databases, own
elaboration (2025).

The study used the bibliographic review
technique to examine source data without conducting
fieldwork (Ocafia & Fuster, 2021). In addition, this
technique provided a solid foundation for the
development of the research report. Accordingly, the
procedure followed methodological steps that
ensured the quality and coherence of the review

access

among others

Language: Publications in
Spanish and English

Language: studies not in
Spanish or English

Results: Articles addressing
the impact of neuroscience-
based interventions for
early learning

Topic: Articles that do not
assess the 1impact of
interventions or are not
grounded 1n neuroscience

for early learning

Note. The table summarizes the eligibility criteria established

for the systematic selection of scientific articles, own
elaboration (2025).
PRISMA (Preferred Reporting Items for

Systematic Reviews and Meta-Analyses), as a
technique incorporated into the Covidence workflow,
enabled the review team to document the search
pathway and screening decisions and to strengthen
transparency in the evidence identification process.
Figure 1 presents the selection flow. In the
identification phase, the search strategy yielded a
total of 3,115 records, distributed across Scopus (n =
244), Web of Science (n = 1,005), and Google
Scholar (n = 1,866). Before screening, the reviewers
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Introduction of these alternatives on children’s early learning in

In recent years, the application of neuroscience
in education has grown significantly because it
explains brain functioning. Neuroscience has gained
relevance in the educational field by providing

different contexts.

Accordingly, the study aims to systematize the
available empirical evidence on the impact of
neuroscience-based interventions for early learning.
For this purpose, it identifies which types of

scientific foundations for brain functions and their interventions have produced effects, which
relationship with learning (Guillén & Guillen, 2025; neuroscientific foundations are addressed in the
Leisman, 2022; Punto et al.,, 2025). In early interventions, and what methodological

childhood, a stage characterized by rapid growth and
the consolidation of neural circuits (Pardo et al.,
2023; Wendie & Berhanu, 2025), this approach helps
explain how early stimuli (Liu & Fisher, 2022;
Vargas et al., 2016) influence cognitive, linguistic,
emotional, and social development (Ugras et al.,
2023) and support developmental potential. The
contributions of this discipline have promoted the
design of interventions oriented toward learning from
the first years of life and have consolidated it as an
interdisciplinary field of research between education
and brain sciences.

However, in the context of early childhood,
pedagogical practices have not yet fully integrated
advances in neuroscience. Recent literature indicates
that this gap stems from the lack of specialized
teacher training, beliefs in neuromyths, and the
dispersion of empirical evidence on the impact of
interventions grounded in neuroscientific principles
on early learning (Ferreira & Rodriguez, 2022;
Goldberg, 2022; Walsh et al., 2024). From the
perspective of the present study, this situation still
reflects limited integration and systematization of
knowledge, which produces conceptual and
methodological  fragmentation, hinders clear
conclusions, and limits the capacity to use its
potential in learning at early ages.

Various studies have attempted to reduce this
gap through neuroscience-based interventions
designed to stimulate essential learning processes
(Castro & Cevallos, 2021; Leoén et al., 2025; W.
Vargas et al., 2024), such as attention (Alvarez et al.,
2025), memory (Sagnay, 2024), language (Coello et
al., 2022; Vera & Carrion, 2023), and emotional self-
regulation (Pardo et al., 2023; Rodriguez et al., 2025).
Although these studies highlight alternatives based
on neuroscientific principles, they reveal the need for
a systematic review that synthesizes the findings of
current scientific production and clarifies the impact

characteristics are common among the studies
included. Within this scope, the guiding question of
this research is: What empirical evidence is available
on the impact of neuroscience-based interventions for
early learning?

Methodology

To address the stated objective and align with
the research lines and the purpose of knowledge
generation, the study adopted a hermeneutic-
interpretive  paradigm, which provided an
epistemological basis for in-depth analysis through
the understanding and interpretation of texts (Chang,
2022; French et al., 2022). In parallel, PRISMA
guided the systematic method; according to authors
such as Mengist et al. (2020), this method provides
transparency, transferability, and replicability to the
work. This integration strengthened the study because
systematization structured the search and screening
process and presented the findings clearly, while
hermeneutics facilitated an interpretive synthesis of
the selected records associated with the impact of
neuroscience-based interventions on early learning.

The study adopted a qualitative approach
focused on a deep understanding of contextual
phenomena and the interpretive analysis of evidence
(Flemming & Noyes, 2021). Through a thematic
narrative design, the review synthesized, described,
and examined the findings and identified relevant
contributions to the body of knowledge. In this way,
the analysis organized the results into types of
intervention, neuroscientific foundations,
methodological characterization, and findings on
impact. Accordingly, the design went beyond a
descriptive summary of the data, as it sought to
interpret the material and elucidate its underlying
meaning (Maguire & Delahunt, 2017).
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ABSTRACT

In recent years, the application of neuroscience in education has
grown significantly because it explains how the brain learns. This
research aimed to systematize the available empirical evidence on
the impact of neuroscience-based interventions for early learning.
The study adopted a hermeneutic-interpretive paradigm, a
systemic method, a qualitative approach, a thematic narrative
design, a documentary-bibliographic review design, and a cross-
sectional scope. The search covered Scopus, Web of Science
(WoS), and Google Scholar, and the final sample comprised 14
articles. The review used Covidence and the PRISMA technique
for selection and analysis through a three-level flow. The findings
indicated that interventions such as emotional regulation and
executive function programs, kinesthetic and sensorimotor
activities, and multisensory/technology-assisted interventions
were grounded in principles of neuroplasticity, sensory
stimulation, emotional co-regulation, and sensorimotor
integration. These interventions produced positive effects on early
learning and on specific areas such as cognitive, socioemotional,
and motor development, and most studies used experimental and
quasi-experimental designs with pre- and post-intervention
assessments in children aged 0 to 6 years. The review concluded
that this intervention approach strengthens child well-being and
supports the design of learning environments that are more
responsive to the needs of comprehensive development in early
childhood.

KEYWORDS: Interventions, neuroscience, early learning, impact,
systematic review.

RESUMEN

En los ultimos afios, la aplicacion de la neurociencia en la
educacion ha mostrado un crecimiento significativo, dado que
proporciona explicaciones sobre como aprende el cerebro. El
objetivo de la investigacion consistio en sistematizar la evidencia
empirica disponible sobre el impacto de las intervenciones
fundamentadas en neurociencia dirigidas al aprendizaje temprano.
El trabajo se enmarco en el paradigma hermenéutico-interpretativo,
método sistémico, enfoque cualitativo, disefio narrativo tematico,
tipo documental bibliografico y de corte transversal; la poblacion
se abordo en Scopus, Web of Science (Wos) y Google Scholar, con
una muestra de 14 articulos; en la seleccidon y analisis se empleo
COVIDENCE y la técnica de PRISMA en tres niveles de flujo. Los
hallazgos indicaron que, intervenciones como programas de
regulacion emocional y funcidn ejecutiva, actividades cinestésicas
y sensoriomotoras € intervenciones multisensoriales/asistidas por
tecnologia, son aplicadas bajo principios de neuroplasticidad,
estimulacion sensorial y corregulacion emocional e integracion
sensoriomotora, y generan impactos positivos en el aprendizaje
temprano y en areas especificas como el desarrollo cognitivo,
socioemocional y motor, siendo en su mayoria estudios con disefios
experimentales y cuasiexperimentales con evaluaciones pre y post
intervencion en nifios de 0 a 6 afos. Se concluye que este enfoque
de intervencion contribuye al fortalecimiento del bienestar infantil
y al disefio de entornos de aprendizaje mas sensibles a las
necesidades del desarrollo integral en la primera infancia.

PALABRAS CLAVE: Intervenciones, neurociencia, aprendizaje temprano,
impacto, revision sistematica.
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