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ABSTRACT 

Recent developments in neuroscience have deepened scholarly understanding of brain plasticity 

and its contribution to early childhood development, especially in relation to language acquisition. 

Early childhood is widely recognized as a sensitive developmental stage in which the brain exhibits 

a high level of plasticity, enabling neural structures associated with language to form and adapt 

rapidly in response to environmental input. Contemporary research highlights the significance of 

early language exposure, meaningful social interaction, and supportive learning environments in 

shaping neural pathways that facilitate children’s linguistic growth. Nevertheless, although the 

body of evidence is expanding, there remains limited clarity regarding the specific neuroplastic 

processes that underlie language learning in early childhood and how these scientific insights can 

be translated into practical strategies for educators. 

The present study aims to synthesize recent scholarly findings on the role of brain plasticity in early 

childhood language learning and explore their relevance for early childhood education practice. To 

achieve this objective, a systematic literature review will be conducted using major academic 

databases such as PubMed and Scopus. The review will include peer-reviewed studies published 

from the beginning that focus on brain plasticity, early childhood, and language development in 

early childhood contexts. Articles will be initially screened based on titles, abstracts, and keywords, 

followed by a full-text assessment to determine eligibility. Selected studies will then be evaluated in 

terms of methodological rigor and thematic relevance, and data extraction will be carried out 

independently to enhance reliability. 

The results of this review are expected to provide updated perspectives on how brain plasticity 

contributes to language development in early childhood and to offer practical insights that may 

assist educators in designing more effective language learning experiences for young children. 
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ABSTRAK 

 

Perkembangan terkini dalam ilmu saraf telah memperdalam pemahaman ilmiah tentang plastisitas 

otak dan kontribusinya terhadap perkembangan anak usia dini, terutama dalam kaitannya dengan 

pemerolehan bahasa. Masa kanak-kanak awal secara luas diakui sebagai tahap perkembangan yang 

sensitif di mana otak menunjukkan tingkat plastisitas yang tinggi, memungkinkan struktur saraf 

yang terkait dengan bahasa untuk terbentuk dan beradaptasi dengan cepat sebagai respons terhadap 

masukan lingkungan. Penelitian kontemporer menyoroti pentingnya paparan bahasa sejak dini, 

interaksi sosial yang bermakna, dan lingkungan belajar yang mendukung dalam membentuk jalur 

saraf yang memfasilitasi pertumbuhan linguistik anak. Meskipun demikian, meskipun bukti yang 

ada semakin banyak, masih terdapat keterbatasan kejelasan mengenai proses neuroplastik spesifik 

yang mendasari pembelajaran bahasa pada masa kanak-kanak awal dan bagaimana wawasan 

ilmiah ini dapat diterjemahkan ke dalam strategi praktis bagi para pendidik. 

 

Studi ini bertujuan untuk mensintesis temuan ilmiah terkini tentang peran plastisitas otak dalam 

pembelajaran bahasa anak usia dini dan mengeksplorasi relevansinya untuk praktik pendidikan 

anak usia dini. Untuk mencapai tujuan ini, tinjauan literatur sistematis akan dilakukan 

menggunakan basis data akademik utama seperti PubMed dan Scopus. Tinjauan ini akan 

mencakup studi-studi yang telah ditinjau oleh rekan sejawat yang diterbitkan sejak awal yang 

berfokus pada plastisitas otak, masa anak-anak, dan perkembangan bahasa dalam konteks anak 

usia dini. Artikel-artikel akan disaring terlebih dahulu berdasarkan judul, abstrak, dan kata kunci, 

diikuti dengan penilaian teks lengkap untuk menentukan kelayakan. Studi-studi terpilih kemudian 

akan dievaluasi dalam hal ketelitian metodologis dan relevansi tematik, dan ekstraksi data akan 

dilakukan secara independen untuk meningkatkan keandalan. 

 

Hasil tinjauan ini diharapkan dapat memberikan perspektif terkini tentang bagaimana plastisitas 

otak berkontribusi pada perkembangan bahasa pada anak usia dini dan menawarkan wawasan 

praktis yang dapat membantu pendidik dalam merancang pengalaman belajar bahasa yang lebih 

efektif untuk anak-anak usia dini. 
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Kata kunci: plastisitas otak, pendidikan anak usia dini, perkembangan bahasa, perkembangan 

saraf. 

Introduction 

Early childhood represents a crucial stage in human development, particularly in the formation of 

cognitive and linguistic abilities. During this developmental period, the human brain exhibits a 

remarkable capacity for change and adaptation, commonly referred to as brain plasticity or 

neuroplasticity. This capacity enables neural structures to reorganize and strengthen in response to 

environmental experiences, making early childhood a highly sensitive period for language 

acquisition. 

Language learning in young children occurs rapidly and often effortlessly compared to later stages 

of life. This phenomenon has attracted considerable interest among researchers in neuroscience, 

psychology, and education. Contemporary studies suggest that the efficiency of language 

acquisition during early childhood is closely associated with the brain’s plastic nature. Neural 

networks responsible for processing sounds, vocabulary, and grammatical structures can develop 

and reorganize through repeated exposure to linguistic stimuli and social interaction. 

Recent advances in neuroimaging technologies have provided deeper insight into how the 

developing brain responds to language-related experiences. Studies using functional magnetic 

resonance imaging (fMRI), electroencephalography (EEG), and other neuroscientific methods 

have demonstrated that early exposure to language-rich environments contributes to the 

strengthening of neural pathways associated with linguistic processing. These findings emphasize 

that early interactions with caregivers, educators, and peers play a central role in shaping children’s 

language development. 

In addition to biological factors, environmental influences are widely recognized as essential 

components in early language learning. Research has consistently shown that children who grow 

up in stimulating linguistic environments—where conversations, storytelling, reading activities, 

and responsive communication occur frequently—tend to demonstrate stronger language abilities. 

Such experiences provide repeated opportunities for the brain to reinforce neural connections 

involved in speech perception, vocabulary acquisition, and comprehension. 
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Despite the increasing number of studies addressing early childhood language development, the 

integration of neuroscientific findings into educational practice remains limited. Many educational 

approaches focus primarily on pedagogical techniques without fully considering the neurological 

processes that support learning. As a result, early childhood educators may not always be aware of 

how classroom experiences influence the development of neural networks related to language 

acquisition. 

Furthermore, a significant portion of previous research has examined language learning from either 

a linguistic or developmental psychology perspective. While these perspectives provide valuable 

insights, fewer studies attempt to synthesize findings from neuroscience and early childhood 

education. Consequently, there remains a need for a comprehensive review that bridges these fields 

and highlights the role of brain plasticity in early language learning. 

Another important consideration is the rapid growth of recent research in neuroscience and early 

childhood education. New studies published within the last few years have generated updated 

knowledge about neural development, learning environments, and educational interventions that 

support language acquisition. However, these findings are often scattered across different academic 

disciplines and journals, making it challenging for educators to access and interpret the information 

effectively. 

For this reason, conducting a systematic literature review focusing on recent studies can provide a 

clearer understanding of how brain plasticity contributes to language learning during early 

childhood. By synthesizing findings from multiple studies, such a review can identify patterns, 

highlight key factors influencing language development, and provide evidence-based insights 

relevant to educational practice. 

Therefore, the present study aims to examine recent scholarly literature on the role of brain 

plasticity in early childhood language learning. Specifically, this review focuses on research 

published from beginning that investigates the relationship between neuroplasticity, early language 

development, and learning environments. By analyzing and integrating findings from these studies, 

the review seeks to provide a comprehensive overview of current knowledge in this area. 

Ultimately, the findings of this study are expected to contribute to a better understanding of how 

neurological processes support language learning in early childhood. In addition, the review aims 
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to highlight practical implications for educators, particularly in designing learning environments 

and instructional strategies that align with the principles of brain development. Through this 

approach, the study intends to bridge the gap between neuroscience research and early childhood 

educational practice. 

Method  

This study employs a systematic literature review approach to identify and analyze relevant 

research on brain plasticity and early childhood language learning. Several major academic 

databases were used to ensure comprehensive coverage of the literature, including PubMed and 

Scopus. The search process involved a combination of keywords and Boolean operators to retrieve 

relevant publications. The primary search terms included: brain plasticity, early childhood, 

language development. 

These keywords were combined using operators such as AND to broaden or narrow the search 

results. The search was restricted to studies published at the beginning to capture the most recent 

developments in the field. All identified records were exported and organized for further screening. 

Duplicate articles were removed before the screening stage to ensure accuracy in the selection 

process. 

Inclusion and Exclusion Criteria 

Inclusion Criteria 

Studies were included in the review if they met the following conditions: 

1. Published in peer-reviewed academic journals 

2. Published at the beginning 

3. Focused on brain plasticity, early childhood, and language development 

4. Examined language development in early childhood 

5. Conducted on human participants 

6. Written in English or available in English translation 

Exclusion Criteria 

Studies were excluded if they met one or more of the following conditions: 
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1. Studies focusing on adolescents or adults 

2. Articles unrelated to language learning or early childhood development 

3. Conference abstracts without full research articles 

4. Editorials, opinion pieces, or non-academic publications 

5. Duplicate studies appearing in multiple databases 

 

 

 

Result 

N

o 

Researche

r 

Source Article 

title/DO

I 

Journal Method Result Year 

1 Humphrie

s, T., 

Kushalna

gar, P., 

Mathur, 

G., ... 

Rathman

n, C., 

Smith, 

S.R./ 

 

DOI: 

10.1186/1

477-7517-

9-16 

Scopus  

Languag

e 

acquisiti

on for 

deaf 

children: 

Reducin

g the 

harms of 

zero 

tolerance 

to the use 

of 

alternati

ve 

approach

es 

 

Harm 

Reduction 

Journal, 9, 

16 

Literature 

review/analy

sis on 

language 

acquisition in 

deaf children, 

focusing on 

the use of 

cochlear 

implants and 

sign 

language 

(ASL) and 

the role of the 

critical 

period in 

early 

language 

development. 

1. The success rate 

of cochlear implants is 

highly variable, and 

there are no reliable 

predictors of 

successful outcomes. 

2. Many deaf 

children do not gain 

sufficient language 

access from cochlear 

implants alone. 

3. If children miss 

the critical period for 

first language 

acquisition, they risk 

linguistic deprivation, 

which can negatively 

affect literacy, 

memory 

2012 

https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/pages/publications/84859130348?origin=resultslist
https://www.scopus.com/sourceid/20814?origin=resultslist
https://www.scopus.com/sourceid/20814?origin=resultslist
https://www.scopus.com/sourceid/20814?origin=resultslist


 
 

18 
e-ISSN: 3025-1575 

organization, and 

numerical abilities, 

and may also create 

broader social and 

societal impacts. 

 

2 Moreno, 

S., 

Bialystok, 

E., Barac, 

R., ... 

Cepeda, 

N.J., 

Chau, T./ 

 

DOI: 

10.1177/0

95679761

1416999 

Scopus  

Short-

term 

music 

training 

enhances 

verbal 

intelligen

ce and 

executiv

e 

function 

 

Psychologi

cal 

Science, 2

2(11), pp. 

1425–1433 

1. Experime

ntal study 

using two 

interactiv

e 

computer

ized 

training 

programs 

for 

preschool 

children: 

music 

training 

and 

visual art 

training. 

2. Training 

was 

conducte

d for 20 

days, and 

children’s 

verbal 

intelligen

1. Only children in the 

music training 

group showed 

improved verbal 

intelligence, with 

90% of participants 

demonstrating 

improvement. 

2. The increase in 

verbal intelligence 

was positively 

correlated with 

changes in 

functional brain 

plasticity during the 

executive-function 

task. 

3. The findings indicate 

that transfer of high-

level cognitive skills 

can occur in early 

childhood. 

 

2011 

https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/pages/publications/80555145855?origin=resultslist
https://www.scopus.com/sourceid/13468?origin=resultslist
https://www.scopus.com/sourceid/13468?origin=resultslist
https://www.scopus.com/sourceid/13468?origin=resultslist
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ce and 

brain 

plasticity 

during an 

executive

-function 

task were 

measured

. 

 

3 Hertz-

Pannier, 

L., 

Chiron, 

C., 

Jambaque

, I., ... 

Brunelle, 

F., Le 

Bihan, 

D./ 

 

DOI: 

 

10.1093/b

rain/awf0

20 

Scopus Late 

plasticity 

for 

language 

in a 

child's 

non-

dominan

t 

hemisph

ere: A 

pre- and 

post-

surgery 

fMRI 

study 

 

Brain, 125(

2), pp. 

361–372 

1. Case 

study of a 

boy with 

Rasmuss

en's 

syndrome 

in the left 

hemisphe

re at age 5 

years 6 

months. 

2. Non-

invasive 

functiona

l MRI 

(fMRI) 

was used 

repeatedl

y to study 

language 

1. Preoperative fMRI at 

6 years 10 months 

showed left-

lateralized language 

networks. 

2. After 

hemispherotomy at 

age 9, the child had 

profound aphasia 

and alexia, with 

rapid recovery of 

receptive language 

but slower, 

incomplete recovery 

of expressive 

language and 

reading. 

3. Postoperative fMRI at 

10 years 6 months 

showed a shift of 

2002 

https://www.scopus.com/sourceid/14317?origin=resultslist
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network 

reorganiz

ation 

before 

and after 

left 

hemisphe

rotomy. 

3. Neuropsy

chologica

l 

assessme

nts were 

conducte

d to 

evaluate 

expressiv

e and 

receptive 

language 

and 

reading 

abilities 

over time. 

 

language networks to 

the right hemisphere, 

mainly in areas 

mirroring the 

original left 

hemisphere regions 

(inferior frontal, 

temporal, and parietal 

cortex). 

4. Findings suggest that 

the right hemisphere 

can compensate for 

expressive language 

even after relatively 

late injury, with 

receptive language 

being more 

bilaterally 

distributed. 

5. The case highlights 

the plasticity of the 

child’s brain and 

supports limits of the 

critical period for 

language acquisition. 
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4 Müller, 

R.-A., 

Behen, 

M.E., 

Rotherme

l, R.D., 

Chakrabo

rty, P.K., 

Chugani, 

H.T./ 

 

DOI: 

10.1016/S

0278-

5846(99)0

0024-X 

Scopus Brain 

organiza

tion for 

language 

in 

children, 

adolesce

nts, and 

adults 

with left 

hemisph

ere 

lesion: A 

PET 

study 

 

Progress in 

Neuro-

Psychopha

rmacology 

and 

Biological 

Psychiatry 

1. Participan

ts: 11 

patients 

with left-

hemispher

e lesions 

(aged 8–33 

years) 

divided 

into early-

onset (≤6 

years, 

N=6) and 

late-onset 

(≥10 

years, 

N=5) 

groups, 

plus 9 

normal 

adult 

controls. 

2. Techniqu

e: [15O]-

water 

positron 

emission 

tomograp

hy (PET) 

to 

measure 

1. High individual 

variability in 

regional activations 

across patients. 

2. Early-onset lesion 

patients showed 

significantly 

reduced leftward 

asymmetry in 

prefrontal, inferior 

frontal, and inferior 

parietal regions for 

expressive language. 

3. Similar but marginal 

trends were observed 

in inferior frontal 

and superior 

temporal regions for 

receptive language. 

4. Findings indicate 

enhanced post-

lesion plasticity in 

childhood, though 

outcomes are 

influenced by 

clinical and 

demographic factors 

 

1999 

https://www.scopus.com/pages/publications/0033136474?origin=resultslist
https://www.scopus.com/pages/publications/0033136474?origin=resultslist
https://www.scopus.com/pages/publications/0033136474?origin=resultslist
https://www.scopus.com/pages/publications/0033136474?origin=resultslist
https://www.scopus.com/pages/publications/0033136474?origin=resultslist
https://www.scopus.com/pages/publications/0033136474?origin=resultslist
https://www.scopus.com/pages/publications/0033136474?origin=resultslist
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regional 

cerebral 

blood 

flow 

(rCBF) 

during 

sentence 

listening 

and 

sentence 

generatio

n tasks. 

3. Analysis: 

Comparis

ons of 

rCBF 

changes 

in 

predefine

d 

language-

related 

regions; 

subgroup 

analysis 

with  

4 patient 

pairs 

matched 

for age, 

lesion 
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site, and 

verbal IQ. 

 

5 Tom 

Humphrie

s 1, Poorna 

Kushalna

gar, Gaur

av 

Mathur, 

Donna Jo 

Napoli, C

arol 

Padden, C

hristian 

Rathman

n, Scott R 

Smith/ 

DOI:  

10.1186/1

477-7517-

9-16. 

Pubmed 

Languag

e 

acquisiti

on for 

deaf 

children: 

Reducin

g the 

harms of 

zero 

tolerance 

to the use 

of 

alternati

ve 

approach

es 

 

Harm 

Reduct J 

 

 

Literature 

analysis on 

language 

acquisition in 

deaf children, 

focusing on 

the use of 

cochlear 

implants 

versus sign 

language 

(ASL) and 

the role of the 

critical 

period in 

early 

childhood. 

1. Cochlear implant 

success is highly 

variable and 

currently no reliable 

predictors exist for 

outcomes. 

2. Many deaf children 

do not gain 

sufficient language 

access from 

implants alone. 

3. Missing the critical 

period for first 

language 

acquisition can lead 

to linguistic 

deprivation, which 

negatively affects 

literacy, memory 

organization, and 

numerical abilities. 

4. Ideological pressures 

against using sign 

language may 

jeopardize optimal 

language 

development. 

2012 

https://pubmed.ncbi.nlm.nih.gov/?term=Humphries+T&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Humphries+T&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Humphries+T&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/22472091/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Kushalnagar+P&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Kushalnagar+P&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Kushalnagar+P&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Mathur+G&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Mathur+G&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Mathur+G&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Napoli+DJ&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Napoli+DJ&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Padden+C&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Padden+C&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Padden+C&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Rathmann+C&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Rathmann+C&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Rathmann+C&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Rathmann+C&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Smith+SR&cauthor_id=22472091
https://pubmed.ncbi.nlm.nih.gov/?term=Smith+SR&cauthor_id=22472091
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5. Linguistic 

deprivation has 

personal and 

societal 

consequences, 

including increased 

medical costs and 

reduced potential for 

productive 

participation 

 

6 Lucie 

Hertz-

Pannier 1, 

Catherine 

Chiron, Is

abelle 

Jambaqué

, Virginie 

Renaux-

Kieffer, Pi

erre-

François 

Van de 

Moortele, 

Olivier 

Delalande

, Martine 

Fohlen, F

rancis 

Brunelle, 

Pubmed 

Late 

plasticity 

for 

language 

in a 

child's 

non-

dominan

t 

hemisph

ere: a 

pre- and 

post-

surgery 

fMRI 

study 

 

Brain 

 

 

 

1. Case 

study of a 

boy with 

Rasmusse

n's 

syndrome 

affecting 

the left 

hemispher

e at age 5 

years 6 

months. 

2. Repeated 

non-

invasive 

fMRI was 

used to 

examine 

language 

network 

1. Preoperative fMRI (6 

years 10 months) 

showed left-

lateralized language 

networks. 

2. After 

hemispherotomy at 

age 9, the child 

experienced 

profound aphasia 

and alexia, with 

rapid recovery of 

receptive language 

but slower, 

incomplete recovery 

of expressive 

language and 

reading. 

3. Postoperative fMRI 

(10 years 6 months) 

2002 

https://pubmed.ncbi.nlm.nih.gov/?term=Hertz-Pannier+L&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Hertz-Pannier+L&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Hertz-Pannier+L&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/11844736/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Chiron+C&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Chiron+C&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Jambaqu%C3%A9+I&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Jambaqu%C3%A9+I&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Jambaqu%C3%A9+I&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Jambaqu%C3%A9+I&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Renaux-Kieffer+V&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Renaux-Kieffer+V&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Renaux-Kieffer+V&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Van+de+Moortele+PF&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Van+de+Moortele+PF&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Van+de+Moortele+PF&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Van+de+Moortele+PF&cauthor_id=11844736
https://pubmed.ncbi.nlm.nih.gov/?term=Van+de+Moortele+PF&cauthor_id=11844736
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parietal), indicating 
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bilateral network. 

4. Neuropsychological 

data support the idea 

that receptive 

language is more 

bilaterally 

distributed than 

expressive language. 

5. Demonstrates high 

brain plasticity in 

children and the 

right hemisphere’s 

capacity to assume 

some expressive 

language functions, 

even after relatively 

late injury, with 

implications for the 

critical period of 
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1. Only children in the 

music training group 
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verbal intelligence, 
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participants 
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2. Improvements in 

verbal intelligence 

were positively 

correlated with 

changes in brain 

plasticity during the 

executive-function 

task. 

3. Findings suggest that 

transfer of high-level 

cognitive skills is 

possible in early 

childhood. 
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Discussion 

1. Brain plasticity and the critical period for language 

a. Research, including studies by Humphries et al. (2012) and Hertz-Pannier et al. (2002), 

emphasizes the importance of the critical period for language development. Children who do 

not receive sufficient exposure to language during this sensitive window may face linguistic 

deprivation, which can negatively affect literacy, memory organization, and numerical skills. 

b. Case studies involving children with Rasmussen’s syndrome show that the non-dominant 

hemisphere (right) can compensate for some language functions after damage, yet expressive 

language recovery tends to be slower and less complete, illustrating limits to plasticity even in 

highly adaptable young brains. 

 

 

2. Educational interventions and environmental stimulation 

a. Moreno et al. (2011) found that short-term music training in preschoolers enhanced verbal 

intelligence and executive function, which correlated with measurable changes in brain 

plasticity. This underscores that structured and enriched experiences can leverage 

neuroplasticity to support language development. 

b. Environments that provide meaningful social interaction and rich language exposure are 

crucial for strengthening neural circuits involved in language processing. 

3. Individual variability and clinical factors 
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a. Müller et al. (1999) reported that post-lesion neuroplasticity varies considerably depending 

on age at lesion onset, lesion location, verbal IQ, and demographic factors. Children with 

early-onset lesions (≤6 years) showed reduced left-right asymmetry for expressive language, 

indicating greater neural adaptation compared to later lesions. 

b. These findings highlight that language outcomes are influenced not only by interventions but 

also by biological and individual characteristics. 

4. Cochlear implants and alternative approaches 

a. Literature reviewed by Humphries et al. (2012) indicates that cochlear implants have highly 

variable success rates, and many children do not achieve adequate language acquisition from 

implants alone. 

b. Early exposure to sign language (ASL) remains critical to prevent linguistic deprivation and 

support broader cognitive development. 

c. These results emphasize the need for a multimodal approach in educating deaf children, 

integrating both technological aids and natural language. 

5. Implications for early childhood education 

a. Despite advances in neuroscience, educational practices often fail to fully integrate 

neurodevelopmental principles. 

b. Findings suggest that combining meaningful social interaction, repeated language exposure, 

and cognitively stimulating activities such as music or art can maximize language 

development by reinforcing neural pathways. 

Conclusion  

 

The evidence demonstrates that the child’s brain exhibits remarkable plasticity, allowing 

rapid and adaptive language learning. However, successful outcomes depend on critical period 

exposure, quality of environmental stimulation, targeted interventions, and individual 

biological factors. Early childhood education that aligns with principles of brain plasticity, 

including language-rich interactions and structured cognitive activities, can optimize linguistic 

growth and prevent risks associated with language deprivation. 
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