https://doi.org/10.23925/2176-2724.2025v37i4e73587

Phonological performance
of a group of brazilian children
attending bilingual school

Desempenho fonologico de um grupo
de criancas brasileiras que frequentam
escola bilingue

Rendimiento fonologico de un grupo de nifos
brasileinos que asisten a una escuela bilingiie

Karin Ximenes Genaro*
Fernanda Prada Machado!
Marjorie Moreno Silva*
Maria Claudia Cunha’

Abstract

Introduction: Childhood bilingualism has been widely investigated regarding its associations
with linguistic development, particularly phonological awareness and production. Research indicates
that simultaneous exposure to two languages does not hinder speech development and may enhance
metalinguistic and phonological skills, although results vary depending on factors such as age and
educational context. Objective: To comparatively analyze the phonological performance of Brazilian
children aged 3;3 to 6;0 years enrolled in bilingual and monolingual schools. Method: A quantitative,
exploratory study was conducted with 120 children enrolled in bilingual schools (Research Group, RG)
and 51 children enrolled in monolingual schools (Control Group, CG). All participants were children
of native Brazilian Portuguese-speaking parents. Phonological performance was assessed using the
Phonology subtest of the ABFW. Results: Children from bilingual schools showed a lower probability
of phonological deviations than those from monolingual schools. Liquid simplification was the most
frequent process. Monolingual children were more likely to present two or more altered phonological
processes in both naming and imitation tasks, indicating a significant association between school type
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and the presence of deviations. Conclusion: In this population, simultancous bilingual exposure in a
context consistent with the native language was not associated with adverse outcomes in the phonological
acquisition of Portuguese.

Keywords: Multilingualism; Speech Assessment; Child Development; Child Language; Language
Development.

Resumo

Introducio: O bilinguismo na infancia tem sido amplamente investigado quanto aos seus efeitos no
desenvolvimento linguistico, especialmente na consciéncia e producao fonologica. Estudos indicam que
a exposi¢do simultanea a duas linguas ndo compromete o desenvolvimento da fala, podendo inclusive
favorecer habilidades metalinguisticas e fonologicas, embora resultados variem conforme fatores como
idade e contexto educacional. Objetivo: Analisar comparativamente o desempenho fonoldgico de
criancas brasileiras, na faixa etdria de 3;3 a 6;0 anos, que frequentam escola bilingue. Método: Pesquisa
de natureza quantitativa, desenvolvida por meio de estudo exploratdrio. Participaram 120 criancas
brasileiras, filhas de pais brasileiros falantes de portugués, matriculadas em escola bilingue (Grupo
Pesquisa — GP), e 51 criangas brasileiras de escola monolingue (Grupo Controle — GC). Os participantes
foram avaliados individualmente por meio do instrumento de avaliacdo da Fonologia do Teste ABFW.
Resultados: Criangas de escolas bilingues apresentaram menor prevaléncia de alteracdes fonologicas
em comparacao as de escolas monolingues. A “simplificacdo de liquidas™ foi o processo fonolégico mais
frequente. Criangas do grupo monolingue demonstraram maior probabilidade de apresentar dois ou mais
processos fonoldgicos alterados na nomeacgao e imitacao, indicando associa¢do significativa entre tipo
de escola e presenca de alteragdes. Conclusio: Na populacio estudada, a aquisicao simultanea de duas
linguas por criancas brasileiras em ambiente linguistico compativel com sua lingua materna nao esteve
associada a prejuizos na aquisi¢do fonoldgica do portugués.

Palavras-chave: Multilinguismo; Avaliacdo; Desenvolvimento Infantil; Linguagem Infantil;
Desenvolvimento da Linguagem.

Resumen

Introduccién: El bilingiiismo en la infancia ha sido ampliamente estudiado en relacion con su impacto
en el desarrollo lingiiistico, especialmente en la conciencia y produccion fonologica. Las investigaciones
indican que la exposicion simultanea a dos lenguas no perjudica el desarrollo del habla y puede incluso
favorecer habilidades metalingiiisticas y fonologicas, aunque los resultados varian segun factores como
la edad y el contexto educativo. Objetivo: Analizar comparativamente el desempeiio fonoldgico de
nifios brasilefos, entre 3;3 y 6;0 afios, que asisten a escuelas bilinglies. Método: Estudio exploratorio
de naturaleza cuantitativa. Participaron 120 nifios brasilefios, hijos de padres hablantes de portugués,
matriculados en escuelas bilingiies (Grupo de Investigacion — GI), y 51 nifios brasilefios que asisten a
escuelas monolingiies (Grupo Control — GC). Los participantes fueron evaluados individualmente mediante
el subtest de Fonologia del test ABFW. Resultados: Los nifios de escuelas bilingiies presentaron menor
prevalencia de alteraciones fonologicas en comparacion con los de escuelas monolingiies. El proceso
fonologico mas frecuente fue la “simplificacion de liquidas™. Los nifios del grupo monolingiie mostraron
mayor probabilidad de presentar dos o0 mas procesos fonologicos alterados en tareas de denominacion e
imitacion, lo que indica una asociacion significativa entre el tipo de escuela y la presencia de alteraciones.
Conclusion: En la poblacion estudiada, la adquisicion simultanea de dos lenguas por parte de nifios
brasilefios en un entorno lingiiistico compatible con su lengua materna no perjudicéd la adquisicion
fonologica del portugués.

Palabras clave: Multilingiiismo; Evaluacion; Desarrollo infantil; Lenguaje infantil; Desarrollo del
lenguaje.
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Introduction

Childhood bilingualism has been extensively
investigated in studies addressing brain, cognitive,
and linguistic aspects, including its associations
with lexical, phonological, and reading develop-
ment in children'?*

With regard to phonology, research suggests
that exposure to two languages can influence both
perceptual abilities and phonological production.
However, there is no evidence that such exposure
hinders speech development or reduces vocabulary,
which contradicts widely disseminated myths>#>,
On the contrary, bilingual children tend to show
greater phonological awareness and metalinguistic
skills, deriving cognitive benefits from this experi-
ence4,5,7.

The development of phonological awareness
is an essential component of literacy, particularly
in bilingual contexts. Although different languages
present distinct phonological structures, recent
studies indicate that children simultaneously
exposed to two languages show age-appropriate
phonological development. Evidence also suggests
that targeted and contextualized interventions can
enhance these abilities, thereby supporting the
linguistic performance of bilingual children's?°.

An integrative literature® review identified
ongoing controversies regarding the impact of
bilingualism on phonological awareness. The
authors emphasized that factors such as age of
acquisition and the relative amount of exposure to
each language account for a substantial portion of
the variability in these skills.

Studies with Brazilian children enrolled in
bilingual and monolingual schools have shown
that the second language can affect both perceptual
abilities and phonological production. One inves-
tigation of word-naming performance in Brazilian
preschoolers found that bilingual children adopt
different strategies to designate familiar words®.

A study involving children aged 3—6 years
compared the phonological performance of two
groups: those attending monolingual schools and
those attending bilingual schools. The results
indicated similar performance in phonological
tests in Portuguese; however, in phonological
awareness tasks, the monolingual group performed
enhanced'.

Researchers'? who examined 5-year-old bilin-
gual children exposed to Portuguese and English

during language acquisition concluded that simul-
taneous learning does not impair the phonological
development of Brazilian Portuguese, nor are there
significant differences between boys and girls.
Another study highlighted that early exposure to
bilingualism can benefit phonological awareness
and cognitive flexibility, thereby promoting meta-
linguistic skills'.

Cross-linguistic transfer of phonological
awareness skills between the native language and
an additional language is a widely documented
phenomenon. Recent data indicate that a well-
structured phonological development in one lan-
guage facilitates the acquisition of these skills in
the other, supporting theoretical models of transfer
facilitation. These findings reinforce the need for
systematic bilingual and multilingual educational
practices to promote balanced bilingual literacy?.

In light of this background, the present study
aims to comparatively analyze the phonological
performance of Brazilian children aged 3;3 to
6;0 years enrolled in bilingual and monolingual
schools.

Method

This project was approved by the Research Eth-
ics Committee of the higher education institution
where it was conducted. The identities of students
and schools were protected, and potential risks
were minimized in accordance with the informed
consent procedures signed by parents or guardians
(research protocol no. 037.80512.4.0000.5482).

A total of 120 Brazilian children of both sexes,
aged 3;3 to 6;0 years and enrolled in bilingual
schools, composed the research group (RG), and 51
Brazilian children attending monolingual schools
composed the control group (CG).

Inclusion criteria were:

¢ Brazilian children of native Brazilian Portuguese-
-speaking parents, of both sexes, children aged 3
to 6 years, and attending bilingual or monolingual
schools. This age range was selected because it
encompasses the typical period of acquisition of
oral language in childhood.

* Authorization from parents and/or the educatio-
nal institution, by signing the informed consent
form, for the children to participate in the study.
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Exclusion criteria were:

* Children with a diagnosis or under diagnostic
investigation of neurological conditions, deve-
lopmental disorders, language disorders, and/or
genetic syndromes.

Procedure

In bilingual institutions, data collection took
place in a regular Brazilian school that offered
instruction in both Portuguese and English. Upon
entering the school, children began an English-lan-
guage immersion program, and their daily routine
was organized so that English was the language
predominantly used in the classroom. Portuguese
was present at this stage only in specific subjects,
such as physical education and music. In elemen-
tary school, students followed the full Brazilian
curriculum in Portuguese and, in the opposite shift,
the English curriculum, which covered all skills
required for learning English (reading, writing, and
oral comprehension and production). The school
day lasted 4 hours for children up to 4;0 years, and
became full-time from 5;0 years onward (from 8:00
a.m. to 3:30 p.m.).

In the monolingual institution, English was
offered as one of the curricular subjects. Children
remained at school for 4 hours a day up to 4;0 years
of age, and from 5;0 years there was the option of
full-time attendance.

Children in the RG and CG were individually
assessed by the researcher in a reserved classroom
within the school setting. Phonology was evaluated
using the Phonology subtest of the ABFW Child
Language Test. All procedures were video recorded
to allow subsequent transcription of the data.

The instrument comprises two tasks: imita-
tion and naming. In the imitation task, the child is
asked to repeat 39 words after a model provided
by the examiner. In the naming task, the child must
name 34 pictures presented by the examiner. The
test allows:

* systematization of the child’s phonetic inventory
according to the syllabic position (word-initial
and word-final) of the phoneme;

* description and analysis of the phonological
processes used by the child.

Data were recorded on the specific scoring
sheets for each child. Next, phonetic transcription

was carried out and the phonological processes
used by each participant were classified.

The following phonological processes were
analyzed: syllable reduction, consonant harmony,
stopping of fricatives, backing to velars, backing
to palatals, fronting of velars, fronting of palatals,
liquid simplification, cluster reduction, final con-
sonant deletion, voicing of plosives, voicing of
fricatives, devoicing of plosives, and devoicing
of fricatives.

The analysis of phonological processes fol-
lowed the criteria established by the instrument:
only processes occurring in at least 25% of op-
portunities in each task (imitation and naming)
were considered. Age-appropriate phonological
processes were excluded (0%).

For each task, the Percentage of Consonants
Correct (PCC)'* was then calculated. Consonants
were classified as correct or incorrect according
to the authors’ criteria. Only the consonants cor-
responding to the child’s first production attempt
were considered correct, and syllable repetitions
used as self-corrections were disregarded. In-
complete or unintelligible words were excluded.
PCC was calculated separately for the naming and
imitation tasks. Subsequently, each child was clas-
sified according to the severity cutoffs proposed by
the instrument: PCC above 85% = mild disorder;
65-85% = mild-to-moderate; 50—-65% = moderate-
to-severe; and below 50% = severe.

Parents of children diagnosed with phonologi-
cal disorder (in both RG and CG) were counseled
and referred for speech-language intervention.

Criteria for data analysis

Data from participants in the CG and RG were
entered into an Excel spreadsheet and organized
according to the following variables: school type
(monolingual or bilingual), mothers whose na-
tive language was Brazilian Portuguese, sex, age,
phonological processes in the imitation and nam-
ing tasks (ABFW/phonology), and Percentage of
Consonants Correct (PCC) in imitation and naming.

Descriptive analyses were conducted using
absolute and relative frequencies, measures of cen-
tral tendency (mean and median), and dispersion
(standard deviation, minimum, and maximum). For
age, treated as a quantitative variable, normality
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was tested; since the data did not meet normality
assumptions, the nonparametric Mann—Whitney
test was used to compare children from bilingual
and monolingual schools.

To analyze the association between qualita-
tive independent variables and the dichotomous
outcome (children with and without phonologi-
cal deviations), the chi-square test was applied.
Univariate logistic regression was performed to
estimate odds ratios (OR) and their 95% confi-
dence intervals (95%CI). In the multiple model,
independent variables with p-values < 0.20 in the
univariate analysis were included.

When phonological disorder was stratified into
three or four categories, univariate multinomial
logistic regression was used to obtain OR estimates.
A 5% significance level (p < 0.05) was adopted.
Data were entered into an Excel spreadsheet and
analyzed using SPSS version 17.0.

Table 1. Sample Characteristics

Results

The sample consisted of 171 children, most of
whom were enrolled in bilingual schools (70.2%).
The sex distribution was balanced, and all moth-
ers were native speakers of Brazilian Portuguese.

The overall mean age of the children was 4.7
years ( 0.8), with a median of 4.8 years and a range
from 3.3 to 6.2 years.

A significant difference in age was observed
between school types:

* In bilingual schools, the mean age was 4.9 years
(+0.8), with a median of 5.1 years (range 3.3-6.2
years).

* In monolingual schools, the mean age was 4.2
years (+ 0.7), with a median of 4.2 years (range
3.3-5.8 years).

The Mann—Whitney test indicated a statisti-
cally significant difference between age distribu-
tions (p <0.001).

Characteristic Total Bilingual School Escola Monolingue
Sample size (N) 171 120 51

Mean age (years) 4,7 (£0,8) 4,9 (£0,8) 4,2 (£0,7)
Median age (years) 4,8 51 4,2

Age range (years) 3,3-6,2 3,3-6,2 3,3-5,8

Phonological deviations

Most children (83.6%) did not present pho-
nological deviations. The most frequent processes
were liquid simplification, with an occurrence of
17.0% in imitation and 15.2% in naming.

In the overall classification (absent, one
process, and two or more), a higher incidence
of errors was observed in the imitation context
(32.8%), ranging from 0 to 4 altered processes in
imitation and from 0 to 3 in naming. Considering
both contexts together, up to 7 altered processes
were identified.

Inferential statistical analysis
(association between school type,
age, and probability of phonological
disorder)

A statistically significant association was
found between school type, age, and the presence
of phonological errors. Children from bilingual
schools had a lower probability of phonological
deviations than those from monolingual schools
(7.5% vs. 31.5%; p < 0.001). With respect to age,
children aged 4.8 years or older were less likely to
present phonological deviations (6.2% vs. 25.7%;
p <0.001).
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Table 2. Probability of Phonological Disorder by School Type and Age

Variable Category Probability (%) p-value
Bilingual 7,5 0,001
School type .
Monolingual 31,5
> 4,8 years 6,2 0,001
Age
< 4,8 years 25,7

Univariate analysis showed a protective as-
sociation for bilingual children (OR = 0.18; 95%
CI 0.07-0.77) and for those aged 4.8 years or
older (OR=0.19; 95% CI1 0.07-0.51). Both factors

remained independently associated with phonologi-
cal disorder, with OR =0.27 (p = 0.008) for school
type and OR = 0.30 (p = 0.025) for age.

Table 3. Association Between Independent Variables and Phonological Deviations (Univariate

Analysis)

Variable Odds Ratio (OR) 95% CI p-value
School type 0,18 0,07 - 0,77

Age 0,19 0,07 - 0,51

School type (adjusted) 0,27 0,008
Age (adjusted) 0,30 0,025

When both factors were included in the same
model, their associations remained independent. In
other words, being bilingual continued to reduce
the likelihood of disorder (OR = 0.27, p = 0.008),
as did being 4.8 years of age or older (OR =0.30, p
=0.025). This indicates that each factor, on its own,
contributes to lowering the probability of present-
ing the disorder, even in the absence of the other.

Inferential statistical analysis
(association with alterations in
phonological processes)

There was a statistically significant association
between alterations in phonological processes and
school type. Children from monolingual schools
were more likely to show alterations in two or
more processes in imitation (21.6% vs. 5.8%; p <
0.001) and in naming (13.7% vs. 4.2%; p=0.004).

Table 4. Frequency of Multiple Phonological Deviations by School Type and Task Context (Imitation

and Naming)

Task Context Processes Monolingual (%) Bilingual (%) p- value
Imitation > 2 21,6 5,8 0,001
Naming > 2 13,7 4,2 0,004
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Logistic regression for imitation indicated that
being bilingual was a protective factor against pho-
nological alterations, with OR = 0.26 (p = 0.005)
for one altered process and OR =0.18 (p=10.001)

for two or more. The same pattern was observed in
naming, with OR =0.32 (p =0.015) for one altera-
tion and OR = 0.23 (p = 0.017) for two or more.

Table 5. Relative Risk (Odds Ratio) of Phonological Deviations by Number of Processes and Task

Context

Cont Task Context exto Processes 0Odds Ratio (OR) p-value
Imitation 1 0,26 0,005
Naming 1 0,32 0,015
Imitation >2 0,18 0,001
Naming =2 0,23 0,017

Combined context: imitation + naming

In the combined context of imitation and nam-
ing, children from monolingual schools were more

likely to show deviations in 2 to 3 phonological
processes (25.5% vs. 9.2%; p <0.001) and in 4 or
more processes (11.8% vs. 3.3%; p=0.001).

Table 6. Frequency of Children With Multiple Phonological Deviations by School Type, Number of

Processes, and Task Context

Task Context Processes Monolingual (%) Bilingual (%) p-value
Imitation + Naming 2-3 25,5 9,2 0,001
Imitation + Naming >4 11,8 3,3 0,001

Logistic regression indicated a protective ef-
fect of bilingualism, with OR = 0.27 (p = 0.049)
for one alteration, OR = 0.23 (p = 0.001) for 2 to
3 alterations, and OR = 0.18 (p = 0.012) for 4 or
more alterations.

Sex was not significantly associated with
phonological alterations, indicating that school
type and age were the main factors related to the
presence of such alterations.

Table 7. Relative Risk (Odds Ratio) of Phonological Deviations by Number of Processes and Task

Context

Task Context Processes Odds Ratio (OR) p-value
Imitation + Naming 1 0,27 0,049
Imitation + Naming 2-3 0,23 0,001
Imitation + Naming >4 0,18 0,012
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Discussion

This study aimed to comparatively analyze the
phonological performance of Brazilian children
attending bilingual and monolingual schools. The
finding that most children in the sample did not
present phonological deviations supports previ-
ous evidence that the simultaneous acquisition of
two languages does not impair the phonological
acquisition of the mother tongue*>”.

Regarding sex, although no significant differ-
ences were found between boys and girls in this
study, other investigations'>!¢ have indicated that
boys may show a higher frequency of phonological
alterations. For example, a study on phonological
awareness in children exposed to Portuguese and
German reported a higher prevalence of phonologi-
cal alterations among boys'2.

Evidence indicates that bilingual children
perform similarly to monolinguals in phonemic
fluency tasks, which are related to executive func-
tions, but tend to show lower semantic fluency,
possibly due to a smaller vocabulary size. This
deficit is offset by greater use of switching between
categories, which reflects cognitive adaptations that
help sustain verbal performance. Such findings are
relevant for interventions focused on lexical and
functional development'®.

This adaptive mechanism is consistent with the
hypothesis that bilingual children may develop ex-
ecutive skills that help maintain verbal performance
even in the face of vocabulary-related challenges.
This interpretation is consistent with the present
findings, which indicate a lower probability of
phonological alterations among bilingual children,
as corroborated by the statistical analyses.

Age also emerged as a relevant factor in pho-
nological acquisition. It is known that the number
of accurate phonological productions increases
proportionally with age, while omissions and sub-
stitutions decrease. This pattern suggests that the
likelihood of phonological disorders diminishes as
children grow older'*!”. Such evidence reinforces
the protective association observed for bilingual-
ism and age, in line with studies indicating that
maturation of phonological structures and increased
linguistic practice are key elements for reducing
disorders at later ages.

The number of phonological processes ob-
served in children from monolingual schools was
higher than in those from bilingual schools. There

was also a greater number of monolingual children
who exhibited phonological processes not typi-
cally expected during oral language development,
namely: voicing of plosives, voicing of fricatives,
devoicing of plosives, and devoicing of fricatives.

The results are in line with recent literature
showing no substantial differences in phonological
performance between bilingual and monolingual
groups, although there may be a slight advantage
for monolinguals in specific aspects of phono-
logical awareness. This underscores the need for
tailored educational and speech-language strategies
that take into account the particularities of phono-
logical acquisition in bilingual children, thereby
fostering balanced and appropriate development
of these abilities®’. Moreover, the protective ef-
fect of bilingualism may be related to exposure to
multiple phonetic systems, which promotes greater
cognitive flexibility and enhanced metalinguistic
skills!®19,

With respect to phonological processes, in both
naming and imitation, children from monolingual
schools were more likely to present alterations
in 2 to 3 processes compared with children from
bilingual schools, reinforcing the pattern observed
in the inferential analyses.

Studies involving bilingual populations in
continuous language contact have described the
development of hybrid phonological systems,
including intermediate allophonic variants shaped
by environmental influence and the language of
origin. This complexity highlights the importance
of integrative approaches to assessment and inter-
vention in multilingual contexts?'.

Thus, bilingualism may foster diversified
and flexible phonological repertoires, as well as
enhanced cognitive abilities related to executive
control and language switching?!'*-22,

Finally, the results point to the need for dif-
ferentiated clinical assessments and integrated
pedagogical programs that promote phonological
development, particularly among younger children
and those in monolingual contexts, who showed
greater susceptibility to phonological alterations.

Conclusion

In the studied population, children attending
bilingual schools showed a lower probability of
phonological deviations than their monolingual
peers. This applied to both phonetic inventory and
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to the presence of phonological processes devia-
tions. These findings suggest that early exposure
to bilingual schooling, when supported by con-
sistent native-language input, may occur without
adverse effects on the phonological acquisition of
Portuguese.
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