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Introduction: This paper examines how educational context, social relationships, and teaching
methods influence preschool children’s daily use of a second language.

Research Aim: The systematic review aims to confirm the theory that an experiential and mo-
tor approach is fundamental in second language acquisition.

Evidence-based Facts: After a thorough bibliographic search, fifteen articles were carefully an-
alyzed that show how learning through bodily and multisensory experiences is beneficial for
children.

Summary: The examined studies recognize the effectiveness of learning through multisensory
bodily experience and movement. Among the various educational contexts, the Montessori
learning environment is suitable for an early approach to second language acquisition.
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INTRODUCTION

This article considers the second language in children’s everyday lives and the in-
fluences that the educational context, social relationships, and different methodol-
ogies have on it. Research highlights the cognitive and social benefits of early bilin-
gualism (Ertanir et al., 2021). The target age group is preschoolers, for whom a lin-
guistic approach focused on gestures and motor skills is highly effective (Valentini
et al., 2018). The period from birth to six years is characterized by high neural
plasticity, which facilitates natural acquisition of language when children are ade-
quately exposed to it (Zeng et al., 2017). However, the effectiveness of this learn-
ing approach is strongly influenced and determined by stimuli in the educational
context, the nature of social interactions, and the teaching methods used. In fact,
traditional educational models that considered learning to be a purely cognitive
process have given way to contemporary research that increasingly validates and
supports the theory of embodied cognition, according to which cognitive process-
es are deeply rooted in the body’s interactions with the world (Wilson & Golonka,
2013). This perspective is particularly significant for preschool children, whose
main mode of learning is through sensory exploration and body movement. This
aligns with fundamental theories of development. Piagetian theory emphasizes the
role of sensorimotor intelligence in early development, arguing that children con-
struct knowledge through movement (Piaget, 1950). Similarly, Vygotskian theo-
retical references highlight the importance of social interaction and cultural tools,
which often involve physical engagement and gestures in early communication
(Vygotsky, 1987).

Several studies have demonstrated a strong correlation between motor devel-
opment and language skills (Andalo et al., 2022; Longobardi et al., 2014). Improved
motor coordination and physical activity not only benefit health. They also improve
attention, concentration and overall language performance (Valentini et al., 2018).

RESEARCH PROBLEM AND AIM

In the context of L2 learning, that is the acquisition of a second language, ap-
proaches that integrate gestures and physical movement, such as Total Physical
Response (TPR) or dramatized storytelling, have shown high effectiveness in pre-
school settings (Coyle & Mora, 2018; Garcia et al., 2022). These methodologies use
the connection between gesture and word, facilitating vocabulary acquisition and
comprehension in a motivating and playful way. The Montessori learning environ-
ment is an example of this kind of experience. In fact, self-directed activity and a
carefully prepared environment help children’s body schema to manage itself in
space and time and to relate to things, others, and the environment. Montessori
(1948) considered the hand to be the “instrument of intelligence,” emphasizing
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the fundamental link between movement, sensory manipulation, and cognitive
development. The Montessori environment can be particularly conducive to the
natural acquisition of L2, as can the use of specific teaching materials designed
to stimulate the senses and independent manipulation, linking motor activity to
mental activity. Research suggests that this context enhances executive functions,
reading, and vocabulary development (Gentaz & Richard, 2022; Lillard, 2012). By
prioritizing sensory and motor experiences, the Montessori environment provides
a suitable context for an early approach to L2, as children use language as a tool for
communication and negotiation during practical tasks (Winnefeld, 2012).

Careful and thorough systematic review of the literature examines several
studies that highlight the correlation between the development of motor coordi-
nation and language skills, the richness of childhood bilingualism and early expo-
sure to foreign languages (Garcia et al., 2022). Analysis of the data collected leads
to the recognition of the effectiveness of learning through multisensory bodily
experience and movement (Longobardi et al., 2014). An “embodied,” playful, and
motivating approach is suitable for foreign language learning, especially during
early childhood. Among the various educational contexts and thanks to the use
of scientific materials that emphasize the validity of this pedagogy, the Montessori
environment offers an early approach to the second language (Lillard, 2012).

The purpose of the various examined studies is to prove the fruitfulness of
children’s learning through multisensory bodily experience and movement (An-
dalo et al., 2022). This paper aims to reflect on the recognized benefits of early ex-
posure to L2 and Embodied Cognition learning through a review of the literature,
reasoning on the advantages of experiential approaches based on motor skills in
second language acquisition among preschool children, with a particular focus on
the Montessori learning environment. To guide this review, the following research
questions (RQs) were formulated:

Q1: How does motor activity (including gross and fine motor skills and ges-
tures) contribute to second language learning in preschool children?

Q2: Which Embodied Cognition methodologies (e.g., TPR, storytelling) are
most effective for early second language acquisition?

Q3: How does the Montessori learning environment support motor develop-
ment and second language acquisition in preschool children?

The benefits of this method can be seen at the motor, cognitive, and affec-
tive-relational levels, with a general impact on the healthy development of the
individual. In particular, the “embodied” method, with playful and entertaining
activities, acts as a stimulus for young children, activating and motivating learning
and, in concrete terms, helping them to achieve abstraction. At this stage of devel-
opment, the absorbent mind (Gentaz & Richard, 2022) allows children to acquire
a second language naturally and effortlessly, achieving expressive abilities equal to
those of a native speaker. Among the various educational contexts, the Montesso-
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ri environment is well suited to offering an early approach to a second language
(Winnefeld, 2012). Moving freely in space, children develop cognitive, emotion-
al, and relational skills through movement, increasing their linguistic abilities not
only in their mother tongue but also in one or more foreign languages (Ertanir et
al., 2021).

METHODOLOGY

The review parameters were defined using the PICOC framework (Population,
Intervention, Comparison, Outcomes, Context), which is suitable for systematic
reviews in the social sciences, as shown in Table 1 below.

Table 1
PICOC Model
P I C o) C
Population  Intervention Comparison Outcomes Context
Preschool  Effects of motor Programmes that include Analysis of Educational
children programmes physical activities and effectiveness of context (e.g.,
(0-6 years)  and Montessori Montessori materialsin  children’s learning  kindergarten,
pedagogy on their approach to second  through multi- preschool)
early foreign language are compared sensory physical
language with those that do not experience and
learning are (e.g. traditional curri- Montessori ap-
analysed. culum). proach (language,

memory and
motor results).

Note. Author’s own elaboration.

This systematic review used open access scientific publications and did not
involve people directly. Therefore, ethical approval from an Institutional Ethi-
cs Committee was not required. The review was conducted in accordance with
standards of academic integrity, ensuring accurate reporting and citation of all
sources. The bibliographic research was conducted between August 2022 and De-
cember 2023.

The choice and selection of articles included followed several steps, referring
to the methodology of the PRISMA protocol (Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses, 2009) by More et al. (2009). The databases
used were: OAlster, Directory of Open Access Journals, Gale Academic OneFile,
ScienceDirect, ERIC, MLA, FRANCIS Archive, Science Citation Index Expanded,
NRC Research Press.
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The following keywords were entered into the databases to advance the search:
Language development infancy, Motor development, Motor activity, Child devel-
opment AND motivation, Pre-school education AND motor development, Second
language learning AND preschool children, Alternative pedagogy AND language
learning, Gesturing AND pretend play, English pronunciation, Cognitive devel-
opment AND embodied. The keywords were selected to characterize the interdis-
ciplinary nature of the research topic, which encompasses education, psychology,
and cognitive sciences.

The selection process involved the following stages: screening of titles, ab-
stracts, keywords and reading of full texts, as well as data collection, were carried
out by the authors. Table 2 below summarizes the research methodology.

Table 2
Research methodology

Searching databases Articles were searched for using keywords in selected
databases.

Merging results and removing duplicates Once studies had been collected, duplicates were

removed.
Analysis of studies meeting inclusion Studies were reviewed and evaluated based on their
criteria adherence to inclusion criteria, eliminating those that

did not meet them.

Inclusion of studies in review and their ~ Studies meeting search criteria were included in

organisation review and organised according to: authors, article
title, country, year, number of children, age, activity,
duration of experiment, results, search engine.

Note. Author’s own elaboration.

Following the selection of inclusion and exclusion parameters, shown in the
table below, protocols consistent with the research objective were selected. Table 3
below summarizes inclusion and exclusion criteria

Table 3
Inclusion and exclusion criteria
PARAMETERS INCLUSION CRITERIA ECLUSION CRITERIA
Sample Preschool children School-age children and older
Interventions Studies linking second language lear- ~ Studies that employ traditional
ning to gestures, motor activity, and approach to language learning

educational learning environment

Comparison Use of control groups or verification Absence of control group or veri-
of actual effectiveness of intervention  fication of actual effectiveness of
programme intervention programme
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Measurement and ~ Studies involving questionnaires, Studies that do not involve data
data collection interviews, tests and tools for assessing  collection and measurements re-
foreign language learning lating to effectiveness of interven-
tion programmes
Type of studies Full studies in English Studies for which full text was not
available and not in English
Timelines Studies published between 2012 and Studies prior to 2012
2023

Note. Author’s own elaboration.

Bias risks: the subjects selected in the sample are not representative of the pop-
ulation due to the presence of factors that may influence the results. For exam-
ple, the study participants know they are being observed and they could modify
their behaviour; in addition, studies could be based on small number of samples.
Assessment of the included studies reveals variability in methodological quality.
Several articles report randomized controlled trials (e.g., Grover et al., 2020; Zeng
et al., 2017). However, others were based on relatively small samples (e.g., Gozel
Tepe, 2020), which may be a limitation. There is significant potential for bias in
studies evaluating the Montessori method (Gentaz & Richard, 2022; Lillard, 2012).
Selection bias should be carefully considered, as families who choose Montesso-
ri education often belong to middle- to upper-class socioeconomic backgrounds.
Furthermore, it is often difficult to verify the adherence of the Montessori meth-
od’s implementation and to isolate the effects of the pedagogy from the influence of
specific teachers. In some observational studies, the awareness of being observed
may also influence participants’ behaviour.

EVIDENCE-BASED FACTS

Fifteen studies were selected and the analysis was divided into: Studies highlight-
ing the correlation between motor coordination development and language skills
(6 studies): Andalo et al.,, (2022); Gozel Tepe (2020); Longobardi et al., (2014);
Sanchez-Gonzilez et al., (2022); Valentini et al., (2018); Zeng et al., (2017). Al-
though these studies have often focused on global language learning (L1), they
provide important data to support the theoretical framework of embodied cogni-
tion, which is the basis of L2 learning. These six studies highlight the correlation
between the development of motor coordination and language skills and answer
the research question: how much does motor activity affect language development
and, in particular, the development of a second language learned at an early age?
Studies highlighting the richness of bilingualism (2 studies): Ertanir, Kaiser-Kratz-
mann, and Sachse (2021); Garcia, Rosario, and Puga (2022). Studies on the ben-
efits of an early approach to a second language through play, dramatised stories
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and shared reading, T.P.R. method (4 studies): Coyle and Mora (2018); Fischer,
Suggate, and Stoeger (2022); Grover, Rydland, Gustafsson, and Snow (2020); Tim-
mons et al. (2012). The two studies highlight the richness of bilingualism, while the
next four concern early exposure to foreign languages and answer the following
research questions: How early can children be exposed to a second language? Are
the benefits greater at school age or can they be seen even earlier, starting from
nursery school age or from nursery? Studies on the effectiveness of the Montessori
environment and its pedagogy in early exposure to a second language (3 studies):
Gentaz & Richard (2022); Lillard (2012); Winnefeld (2012). These three studies
concern the effectiveness of the Montessori context and pedagogy in early second
language acquisition and answer the research question: What is the appropriate
learning context that promotes psychomotor development, considering it a funda-
mental factor in the development of cognitive functions in children?

The studies were published between 2012 and 2022 and were conducted in
Europe (Italy, Germany, Spain, Norway, Switzerland, Turkey), North America
(USA, Canada), and Asia (China). Methodologies varied, including randomized
controlled trials, longitudinal studies, observational studies, and other systematic
reviews. Sample sizes varied significantly, from small-scale studies (e.g., n = 36,
Andalo et al., 2022) to large reviews (e.g., Timmons et al., 2012). The age range fo-
cused mainly on the pre-school years (0-6 years). However, one study (Winnefeld,
2012) considered primary school pupils (6-10 years): it was included nonetheless
due to its specific relevance to the Montessori context and L2 learning (Q3).

The summary addresses the research questions by highlighting the intercon-
nection between physical, cognitive, and linguistic development, supporting the
theoretical framework of embodied cognition (Wilson & Golonka, 2013).

Evidence regarding Q1 indicates that motor activity has a significant impact on
language development, both L1 and L2. The dynamic relationship between chil-
dren’s physical exploration and linguistic input (Andalo et al., 2022) emphasizes the
importance of movement in early learning, aligning with Piaget on sensorimotor
learning. For Q2, the review identified specific embodied methodologies, such as
TPR and dramatized storytelling (Coyle & Mora, 2018), as highly effective. These
methods utilize the connection between action and language (Garcia et al., 2022).

Addressing Q3, evidence suggests that the Montessori environment provides
a favourable context for L2 learning. The intrinsic structure of the Montessori
method, centred on sensory materials and autonomous activity, enhances execu-
tive functions, which are crucial for language learning (Gentaz & Richard, 2022;
Lillard, 2012). Adaptability of the Montessori environment to interactive strategies
such as Task-Based Language Learning (Winnefeld, 2012) further demonstrates
its potential.

All of the examined articles show that motor activity has a positive impact on
cognitive and linguistic development, with positive effects also found in second
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language learning. In particular, exposure to a language other than the mother
tongue is particularly recommended from birth and in a learning environment
that combines gestures and words, verbal and analogical language.

Table 4 below summarizes the various examined articles, indicating the main
bibliographical elements (authors, year, country, title) and information on analyz-
ed research protocols.

Table 4
Results

Authors, Title N° children ~ Age Activity Duration Results Data-

year, of expe- base

country riment

Lillard, A.  Preschool 172,in 2-6 years  Faithful 6/7 Use of Science

S., 2012, children’s 12 classes use of months  Mon- Direct

USA development  following Mon- tessori
in classic classic, inte- tessori materials
Montessori, grated and materials enhances
supplemented  traditional in section executive
Montes- Montessori and functions,
sori, and programme classroom reading
conventional and voca-
programs bulary.

Timmons, Systematic 12,742 0-4 years  Expo- 39years  Expo- NRC

B.W; review of Divided into sure to sure to

LeBlanc,  physical activ-  categories of physical physical

AG,; ity and health  infants, ear- activity, activity,

Carson,V.;  in the early ly childho- dancing, dancing,

Connor years (aged od, and aerobics aerobics

Gorber, S;;  0-4 years) preschool in early in early

Dill- age. childho- childho-

man, C; od od

Janssen, L;

Kho, M.E;

Spence,

J.C. Stea-

rns, J.A,;

Tremblay,

M.S. 2012,

Canada
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Win-
nefeld,

J., 2012,
Germany

Longo-
bardi, E.;
Spataro,
P; Rossi,
C., 2014,
Italia

Zeng, N.;
Ayyub,
M.; Sun,
H.; Wen,
X., 2017,
USA,Cina

Task-based
Language
Learning in
Bilingual
Montessori
Elementary
Schools:Cus-
tomizing For-
eign Language
Learning and
Promoting L2
Speaking Skills

The relation-
ship between
motor
development,
gestures and
language
production
in the second
year of life: A
mediational
analysis

Effects of
Physical
Activity on
Motor Skills
and Cognitive
Development
in Early
Childhood:

A Systematic
Review
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Bilingual 6-10
Montessori  years
primary

schools in

Germany

102, divided 12, 16,
into 49 20,23

femalesand months
53 males

15 ran-
domised
controlled
trials

4-6 years

Task-ba-
sed acti-
vities in a
bilingual
Mon-
tessori
context:
find dif-
ferences
between
two
pictures,
describe
images to
conver-
sation
partner.

Primary
school
cycle

Admi- 12 mon-
nistra- ths
tion of
question-
naires to
parents

on their
children’s

oral pro-
duction at

4 stages:

12, 16, 20

and 23

months

Exposure 12 mon-
of chil- ths
dren to
physical
activity
program-

mes;

control

group
following
curri-

culum
program-

me

(HTTP://CREATIVECOMMONS.ORG/LICENSES/BY/4.0/)

Oral pro-
duction
in foreign
language
is enco-
uraged
by TBLL
method,
which
creates
opportu-
nities for
exchange
and ne-
gotiation
between
interlocu-
tors.

Corre-
lation
between
use of
motor
gestures,
motor
develop-
ment,
inde-
pendent
walking
and oral
produc-
tion
Increased
physical
activity
produces
signi-
ficant
benefits
in motor
skills and
cognitive
develop-

ment.

Direc-
tory of
Open
Access
Jour-
nals

FRAN-
CIS
Archive

Science
Citation
Index
Expan-
ded
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Coyle, Y.

; Mora, P.
A.F. 2018,
Spain

Valenti-
ni, M.;
Bernar-
dini, C;
Beretta,
A; Raiola,
G., 2018,
Italia

Gozel
Tepe, Z.;
2020,
Turkey

Learning

a Second
Language in
Pre-School:
Using Drama-
tized Stories
as a Teaching
Resource

Movement
and Language
Development
as an Early
Childhood
Twin Strategy:
A Systematic
Review

Determining
the Motor
Ability
Levels of the
Preschool
Children
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Various
nursery
groups

4 studies on
relationship
between
physical
activity and
language; 3
studies on
relationship
between
language
and aca-
demic per-
formance
46 children,
22 girls, 24
boys

2-3 years

2-5 years

5-6 years

Total
Physical
Response
method,
routine
activities,
drama-
tised
stories

Fine mo-
tor skills,
gross mo-
tor skills,
physical
activity
program-
mes and
physical
activity

Kinder-
garten
Mobile
Test
(KiMo)
used to
determi-
ne motor
skill level

Pre-
-school
cycle

Analysis
of publi-
cations
1999-
2017

Single
test or
test
repeated
twice at
6-month
intervals

(HTTP://CREATIVECOMMONS.ORG/LICENSES/BY/4.0/)

Use of
drama-
tised
stories in
preschool
is excel-
lent aid in
appro-
aching
second
language.

OAlster

Direc-
tory of
Open
Access
Jour-
nals

Physical
activi-

ty has
positive
influ-
ence on
language,
atten-
tion and
concen-
tration in
preschool
children.

Motor
skills in
city chil-
dren are
poorer
than in
rural chil-
dren. This
study
supports
physical
activity as
basis for
healthy
physical,
mental
and social
develop-

ment.

ERIC
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Grover, V.;
Rydland,
V.,; Gus-
tafsson,

J.; Snow,
C., 2020,
Norway

Ertanir, B.;
Kaiser-
Kratz-
mann, J.;
Sachse,

S., 2021,
Germany

Shared Book 464 children 3-5 years
Reading in divided into
Preschool Sup- 123 nursery

ports Bilin- sections, in
gual Childrens 60 nurseries
Second- in Oslo
Language

Learning: A

Cluster-Ran-
domized Trial

Long-term 216 children  3-6 years
interrelations ~ from 19
between socio- nursery
emotional schools
and language

competen-

cies among

preschool

dual language

learners in

Germany
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Foreign
language
reading
program-
me at
school
and at
home,
unlike
control

group

Question-
naires for
families;
BIKO
scale
used by
teachers
to assess
children’s
beha-
viour.

1 school
year

1 year

(HTTP://CREATIVECOMMONS.ORG/LICENSES/BY/4.0/)

Effecti-
veness of
shared
reading
in foreign
language
and di-
scussion
activities
related to
readings
to promo-
te second
language
develop-
ment

Corre-
lation
between
lexical
and
emotional
skills;
children
with high
relational
skills
demon-
strated
higher
linguistic
skills in
foreign
language.

MLA

MLA
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Andalo,
B.; Rigo,
E; Rossi,
G.; Majo-
rano, M.;
Lavelli,M ;
2022,
Italia

Gentaz, E;
Richard,
S., 2022,
Switzer-
land

Do motor
skills impact
on language
development
between

18 and 30
months of
age?

The Behavio-
ral Effects of
Montessori
Pedagogy on
Children’s
Psychological
Development
and School
Learning

36 children  From
18 to 30
months

Groupsof ~ 3-4-5
children years
participa-

ting in three
randomised
controlled

trials

Using
Grifhiths
Mental
Deve-
lopment
Scales,
gross mo-
tor skills
and fine
motor
skills are
observed.

Applica-
tion of
Mon-
tessori
pedagogy
and use
of specific
materials

Three
25-mi-
nute
sessions
repeated
twice per
yeatr, six
months
apart

3 years
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Motor
coordina-
tion skills
promote
language
acqui-
sition
between
ages 2
and 3;
motor
and
language
develop-
ment are
dyna-
mically
related.
Experi-
ment 1:
greater
cognitive
flexibi-
lity and
creativity.
Experi-
ment 2:
improved
academic
perfor-
mance.
Experi-
ment 3:
positive
effects

on letter
reco-
gnition.

Scien-
ce-
Direct

Direc-
tory of
Open
Access
Jour-
nals
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Fischer,
U,; Sug-
gate, S.P;
Stoeger,
H., 2022,
Germany

Garcia, R.;
Rosario,
P; Puga,
E.,2022,
Spain

Sanchez-
-Gonzalez,
M.C,;
Palomo-
-Carrion,
R.; De-Hi-
ta- Can-
talejo, C;
Romero-
-Galisteo,
R.P; 2022,
Spain

Fine motor
skills and
finger gnosia
contribute

to preschool
children’s
numerical
competencies

Effectiveness
of a Motor
Intervention
Program on
Motivation
and Learning
of English
Vocabulary in
Preschoolers:
A Pilot Study

Visual system
and motor
development
in children:

a systematic
review

153 child-
ren, 74 girls,
79 boys

88 children
from 3
childcare
centres

23 articles
examining
3,980 chil-
dren

Preschool
age 3-6
years

4-7 years

From 2 to
18 years
old

Checking
dexterity,
agility
and finger
percep-
tion 4
numeri-
cal tasks:
counting
and
showing
count
with
fingers,
repre-
senting
count and
number
line
Motor
interven-
tion
program-
me on
sample,
compared
to control

group

Revisione
siste-
matica
secondo
le linee
guida
Preferred
Reporting
Items for
Systema-
tic Re-
views and
Meta-A-
nalyses
(PRI-
SMA)

30-mi-
nute tests
carried
out in
two
sessions

5 weeks

Syste-
matic
review
from
2005 to
2021

Coun-
ting and
repre-
senting
numbers
with
fingers
contri-
butes

to early
develop-
ment of
numerical
calcula-
tion.

Activities
based on
gestures
and
motor
skills have
positive
effect on
vocabu-
lary en-
richment
in second
language.

All
studies
confirm
rela-
tionship
between
healthy
visual
system
and
proper
develop-
ment of
motor
skills.

Scien-
ce-
Direct

Direc-
tory of
Open
Access
Jour-
nals

Gale
Aca-
demic
OneFile

Note. Author’s own elaboration.
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SUMMARY

Overview of the analyzed studies confirms the importance of motor develop-
ment as a basis for cognitive development and proves richness of bilingualism in
childhood. An early approach to foreign languages through play and a motivating
learning environment not only promotes linguistic development but also has a
positive impact on executive functions and interpersonal skills. All examined ar-
ticles highlight how motor activity has a positive impact on children’s cognitive
and linguistic development, with positive effects also found in second language
learning. In particular, exposure to a language other than the mother tongue is
particularly recommended from birth and in a learning environment that com-
bines gestures and words, verbal, and analogical language. The various studies
considered and the subsequent review highlight how, thanks to movement and
motor activity, children can achieve cognitive, linguistic, and emotional-relational
learning (Valentini et al., 2018).

CONCLUSIONS

Language development occurs during a period when the mind is particularly re-
ceptive, meaning that children are able to develop not only their mother tongue
but also a second language with extreme ease if they are exposed to it between
birth and early childhood (Grever et al., 2020). Contrary to what was previously
believed, this results in excellent language comprehension and production, equal
to that of a native speaker. This does not mean that a second language cannot be
learned at a later age, but it will no longer be a spontaneous acquisition that occurs
naturally and effortlessly. Considering, therefore, that early childhood is the most
suitable period for exposure to a second language, effective methodologies start
from an “embodied” perspective (i.e., children filter words and concepts through
the embodied, sensory, and bodily experience), in order to make children protag-
onists and builders of their own knowledge. One learning environment examined
in this analysis and found to be particularly effective for early second language
learning is the Montessori environment, as specific work materials and teaching
methods place the child at the centre of the educational process using a method-
ology that combines gestures with words, sounds with images, and manipulation
with concepts (Winnefeld, 2012).

This systematic review summarized the evidence that demonstrates a strong
link between physical activity and language development in preschool children,
supporting the principles of embodied cognition. The results confirm the effec-
tiveness of methodologies that prioritize sensory and bodily experience. The Mon-
tessori environment, with its focus on movement, manipulation, and child auton-
omy, is a particularly helpful context for L2 learning. Despite the limited amount
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of specific literature available, the results strongly support work on embodied cog-
nition and playful, motivating environments for foreign language teaching in early
childhood education.

Efforts should focus on addressing identified gaps. More rigorous, large-scale
longitudinal studies are certainly needed to track L2 development in different ped-
agogical contexts. Experimental validation studies are useful in comparing em-
bodied cognition with traditional approaches. Further research is also important
to investigate L2 learning in Montessori preschool contexts, verifying socio-eco-
nomic factors and ensuring high fidelity of implementation.

LIMITATIONS

The limitations of the studies are identified as follows: better results achieved by
children in Montessori classes possibly due to greater sensitivity on the part of
parents and teachers ore due to the medium-high social status of the families to
which they belong (Lillard, 2012). Furthermore, we have lack of control over the
faithful application of the Montessori method and the specific use of materials
by teachers (Gentaz & Richard, 2022). In addition, the figure of the Montessori
teacher, a discreet and sensitive observer, can influence the behavior of the learner
(Lillard, 2012). At least, there was examined low sample size (Gozel Tepe, 2020;
Zeng et al., 2017).

REFERENCES

Andalo, B., Rigo, F., Rossi, G., Majorano, M., & Lavelli, M. (2022). Do motor skills
impact on language development between 18 and 30 months of age? Infant Behav-
ior and Development, 66, 101667. https://doi.org/10.1016/j.infbeh.2021.101667

Ertanir, B., Kaiser-Kratzmann, J., & Sachse, S. (2021). Long-term interrelations bet-
ween socio- emotional and language competencies among preschool dual langua-
ge learners in Germany. British Journal of Educational Psychology, 91(2). https://
doi.org/10.1111/bjep.12391

Fischer, U,, Suggate, S. P., & Stoeger, H. (2022). Fine motor skills and finger gnosia con-
tribute to preschool children’s numerical competencies. Acta Psychologica, 226,
Article 103576. https://doi.org/10.1016/j.actpsy.2022.103576

Gentaz, E., & Richard, S. (2022). The behavioral effects of Montessori Pedagogy on
children’s psychological development and school learning. Children, 9(2), 133.
https://doi.org/10.3390/children9020133

Gozel Tepe, Z. (2020). Determining the motor ability levels of the preschool children.
Journal of Education and Learning, 9(3), 73-78. https://doi.org/10.5539/jel.
vOn3p73

© 2026 BY: MANUELA VALENTINI, GRETA VANNI, MoONICA Minucct
@ ®  THis 1s AN OPEN ACCEsS ARTICLE UNDER THE CC BY 4.0 LICENSE
(HTTP://CREATIVECOMMONS.ORG/LICENSES/BY/4.0/)



22 MANUELA VALENTINI, GRETA VANNI, MONICA MINUCCI

Grover, V., Rydland, V., Gustafsson, J., & Snow, C. (2020). Shared book reading in
preschool supports bilingual children’s second- language learning: A cluster-ran-
domized trial. Child Development, 91(6), 2192-2210. https://doi.org/10.1111/
cdev.13348

Hamers, J. F., & Blanc, M. A. (2000). Bilinguality and bilingualism. Second edition.
Cambridge University Press.

Hornby, A. S. (1989). Oxford Advanced Learner s Dictionary of Current English. Ox-
ford University Press.

Lillard, A. S. (2012). Preschool children’s development in classic Montessori, supple-
mented Montessori, and conventional programs. Journal of School Psychology,
50(3), 379-401. https://doi.org/10.1016/j.jsp.2012.01.001

Longobardi, E., Spataro, P., & Rossi, C. (2014). The relationship between motor de-
velopment, gestures and language production in the second year of life: A me-
diational analysis. Infant Behavior and Development, 37(1), 1-4. https://doi.
0rg/10.1016/j.infbeh.2013.10.002

Mora, P. A. F. (2018). Learning a second language in pre-school: using dramatized
stories as a teaching resource. Diddctica. Lengua y Literatura, 30, 73-85. https://
doi.org/10.5209/DIDA.61955

Padial-Ruz, R., Garcia-Molina, R., & Puga-Gonzalez, E. (2019). Effectiveness of a
Motor Intervention Program on motivation and learning of English vocabulary in
preschoolers: A pilot study. Behavioral Sciences, 9(8), 84. https://doi.org/10.3390/
bs9080084

Sanchez-Gonzalez, M.C., Palomo-Carridn, R., De-Hita- Cantalejo, C., & Romero-Ga-
listeo, R. P. (2022). Visual system and motor development in children: a systema-
tic review. Acta Ophthalmologica, 100(7), 1356-1369. https://doi.org/10.1111/
a0s.15111

Timmons, B. W., LeBlanc, A. G., Carson, V., Connor Gorber, S., Dillman, C., Janssen,
I., Kho, M. E., Spence, J. C., Stearns, J. A., & Tremblay, M. S. (2012). Systematic
review of physical activity and health in the early years (aged 0—4 years). Applied
Physiology, Nutrition, and Metabolism, 37(4), 773-92. https://doi.org/10.1139/
h2012-070

Valentini, M., Bernardini, C., Beretta, A., & Raiola, G. (2018). Movement and langua-
ge development as an early childhood twin strategy: A systematic review. Sport
Mont, 16(3), 107-112. https://doi.org/10.26773/sm;j.181019

Winnefeld, J. (2012). Task-based language learning in bilingual Montessori elemen-
tary schools: Customizing foreign language learning and promoting L2 speaking
skills. Linguistik Online, 54(4), 69—84. https://doi.org/10.13092/10.54.284

Zeng, N., Ayyub, M., Sun, H., & Wen, X. (2017). Effects of physical activity on motor
skills and cognitive development in early childhood: A systematic review. BioMed
Research International, Article 2760716. https://doi.org/10.1155/2017/2760716

© 2026 BY: MANUELA VALENTINI, GRETA VANNI, MoONICA Minucct
@ ®  THis 1s AN OPEN ACCEsS ARTICLE UNDER THE CC BY 4.0 LICENSE
(HTTP://CREATIVECOMMONS.ORG/LICENSES/BY/4.0/)



EMBODIED COGNITION AND THE MONTESSORI APPROACH IN SECOND LANGUAGE... 23

EMBODIED COGNITION I PODEJSCIE MONTESSORI W NAUCE
DRUGIEGO JEZYKA W WIEKU PRZEDSZKOLNYM: SYSTEMATYCZNY
PRZEGLAD

Wprowadzenie: Niniejszy artykul skupia si¢ na roli drugiego jezyka w codziennym zyciu dzieci
w wieku przedszkolnym oraz na wplywie, jaki wywieraja na niego kontekst edukacyjny, relacje
spoleczne i rézne metody nauczania.

Cel badan: Systematyczny przeglad ma na celu potwierdzenie teorii, zgodnie z ktdra podejscie
oparte na do$wiadczeniu i motoryce ma fundamentalne znaczenie w przyswajaniu drugiego
jezyka.

Stan wiedzy: Po dokladnym przeszukaniu literatury przedmiotu przeanalizowano pietnascie
artykulow, ktdére pokazuja, jak korzystne dla dzieci jest uczenie si¢ poprzez do$wiadczenia fi-
zyczne i wielozmystowe.

Podsumowanie: Badania potwierdzajg skuteczno$¢ uczenia sie poprzez wielozmystowe do-
$wiadczenia cielesne i ruch. Sposréd réznych kontekstéw edukacyjnych srodowisko edukacyj-
ne Montessori nadaje si¢ do wczesnego podejscia do przyswajania drugiego jezyka.

Stowa kluczowe: aktywno$¢ ruchowa, edukacja przedszkolna, rozwdj motoryczny, nauka dru-
giego jezyka, pedagogika alternatywna, nauka jezykow

© 2026 BY: MANUELA VALENTINI, GRETA VANNI, MoONICA Minucct
@ ®  THis 1s AN OPEN ACCEsS ARTICLE UNDER THE CC BY 4.0 LICENSE
(HTTP://CREATIVECOMMONS.ORG/LICENSES/BY/4.0/)



