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ABSTRACT 
Objective: to verify and compare phonological acquisition and performance in phono-
logical awareness tasks among children exposed to a bilingual (Brazilian Portuguese 
and German) or monolingual family environments (Brazilian Portuguese). 
Methods: a sample of 32 children of both sexes aged 5 years were divided into the 
bilingual group (13 children), who lived daily with people who spoke German and 
Portuguese, and the monolingual group (19 children), who lived daily with people who 
spoke only the Portuguese language. Phonological acquisition and phonological awa-
reness skills were assessed using protocols standardized for Brazilian Portuguese and 
statistically analyzed using the Fisher exact test and Mann-Whitney test, considering 
p<0.05. 
Results: the results revealed that a greater number of subjects demonstrated atypical 
phonological acquisition in the bilingual group and scored worse results in the pho-
nological awareness skills evaluation. Phonological processes were similar in both 
groups. None of the results obtained were statistically significant. 
Conclusion: deviant phonological acquisition was superior in the bilingual family envi-
ronment group. Phonological processes were similar for both groups. In the phono-
logical awareness tasks, children in the bilingual family environment group obtained 
better results only for the phonemic synthesis tasks. For other tasks, children in the 
monolingual family group achieved better results.
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INTRODUCTION
Language is the main mean of communication 

between children and the world in which they live. 
Through interaction with others, they develop and refine 
their communication and interaction skills1. Language is 
considered the first form of the socialization of children, 
and it is initially developed from communication with 
their relatives through verbal instructions, conversa-
tions, and stories.

The input is highly important in the construction 
of the phonological system of sounds of the mother 
tongue. A study2 evaluating the characteristics of 
phonological acquisition from a multi-representa-
tional analysis verified that linguistic aspects change 
depending on the linguistic exposure of the child. In 
some cases, differences in development were observed 
because of the input children were exposed to. 

An analysis guided by the theory of language acqui-
sition3 revealed that children are born with an innate 
ability to acquire language, the Universal Grammar, 
as they acquire it from imperfect information. Children 
justify the existence of a Universal Grammar, because 
even when exposed to a precarious linguistic system, 
they are able to master their natural language in a 
relatively short period, even though the input comprises 
incomplete sentences and a limited system of 
constructions. 

The author of the theory3 presents linguistic 
universals, which indicate the “principles and param-
eters” before which each language is set as a deter-
mined selection within the combination of available 
possibilities. To the linguist, grammar is formed by 
common principles used in all languages and by 
parameters defined by the language to which one is 
exposed. This causes changes between languages 
and within the same language. Based on universal and 
innate parameters, the role of children is to analyze the 
input received and then process it to assign the value of 
each parameter. 

When children are exposed to a bilingual 
environment in the period of language acquisition and 
to languages with different syntactic structures, could 
this affect phonological acquisition and analysis of 
the parameters of their mother tongue? Some factors 
may interfere in children’s cognitive development and 
language acquisition, namely biological or cognitive 
factors resulting from affective and environmental 
issues or linguistic input. 

Children assimilate the language of the speakers 
with whom they live and of the cultural environment in 

which they are inserted4. As a result, a richer linguistic 
input environment enables the better development 
of important skills for phonemic discrimination. One 
study suggests that bilingual children are capable of 
developing more sophisticated perceptual skills to 
distinguish the different languages to which they are 
exposed5. 

According to numerous studies6-10, bilingual children 
perform better in phonological awareness skills, are 
more precise in naming verbs and nouns, have better 
cognitive ability, and perform better in tasks requiring 
creativity and logical reasoning. 

Children living in bilingual situations may develop 
difficulties with speech or language and communi-
cation in general, like any other child, without this being 
directly related to exposure to or use of two languages 
simultaneously11. The development of children’s 
language skills reflects the quality and quantity of their 
linguistic experiences11. 

In general, it has been observed that the phono-
logical system is typically similarly constructed among 
monolingual children. Studies12,13 affirm that the typical 
acquisition of the Brazilian Portuguese phonological 
system occurs from birth until approximately the age of 
five years in a gradual, non-linear manner, respecting 
the differences of each speaker. However, individual 
variations are possible in the segmental and prosodic 
domain. During the process of language acquisition, the 
child faces a conflict between the target phonological 
system (of the adult) and its production, encountering 
limitations in the capacity of categorization, articulation, 
motor planning, phonological memory, and auditory 
processing13,14.

Simplifications in speech, called phonological 
processes, must happen at specific ages during 
language acquisition. However, when these processes 
become persistent at ages when they are no longer 
expected in the phonological acquisition process, 
without the presence of known and detectable 
etiological factors such as intellectual deficit, neuro-
motor disorders, or alterations in the structure of 
phono-articulatory organs, a phonological disorder is 
present13,15.

A phonological disorder is a change in speech that 
can be understood as the inadequate use of language 
phonemes, characterized by omissions and substitu-
tions that cause difficulties in speech intelligibility16. 
A phonological disorder occurs in the absence of 
organic factors that justify the child’s speech difficulty, 
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and is considered an inability to correctly employ the 
contractive traits of the language17,18.

Studies have evaluated phonological disorder and 
performance in phonological awareness tasks19-21. 
Phonological awareness is defined as the ability to 
identify, isolate, manipulate, combine, and mentally 
and deliberately segment the phonological segments 
of the language. Phonological awareness is developed 
in early childhood, and is progressive, improving over 
time and with literacy. The development of phono-
logical awareness depends on linguistic experiences, 
the cognitive ability of the child, specific characteristics 
of different skills, and formal exposition of the alpha-
betic system during reading and writing acquisition20-23. 

Phonemic awareness is the most complex level 
of phonological awareness and the last capacity to 
be developed. It is related to understanding how 
phonemes work within the word24. The phoneme is 
the smallest unit of analysis in the word, and most 
words consist of a set of phonemes. According to the 
literature, at five years of age, children are expected to 
have metaphonological abilities, as long as the tasks 
are adapted to their linguistic and cognitive reality, with 
more difficult tasks related to phonemic awareness, as 
there is still no writing support20,25.

According to one study6, with learning to read 
comes additional knowledge about linguistic structure. 
In this way, phonological awareness becomes more 
complex, and consequently, formal instructions 
explaining the rules of correspondence of speech 
sounds in alphabetic writing (phoneme/grapheme 
relations) are necessary to ensure that phonemic 
awareness develops afterwards20,24. 

Bilingual children are known to have better 
metacognitive skills than monolingual children, besides 
presenting more expressive results in perception 
tests25,26. However, the following question arises: When 
children are not bilingual but live in an environment in 
which two languages are used simultaneously, is there 
a change in the process of acquiring the phonology of 
their language? Are their metacognitive skills better, 
worse, or similar to the skills of children living in 
monolingual environments? 

The objective of this work is to verify and compare 
phonological acquisition and performance in phono-
logical awareness tasks among children exposed 
to a bilingual (Brazilian Portuguese and German) or 
monolingual family environment (Brazilian Portuguese). 
It is important to verify if a bilingual family environment 
contributes to possible delays in the acquisition of 

phonology for an increased use of phonological 
processes or worse performance in phonological 
awareness tasks.

METHODS
Ethical Considerations and Characteristics  
of the Study

This study is a cross-sectional quantitative observa-
tional study. It was developed in schools in the city of 
Chapada, a city colonized by Germans at the beginning 
of the last century. This small city is located in the Alto 
Uruguai region, North West of the state of Rio Grande 
do Sul, Brazil. Its population is approximately 9,377 
inhabitants, of which 5,573 reside in urban areas and 
3,804 in rural areas.

The study was approved by the Research Ethics 
Committee of the University of Passo Fundo, under 
number 23282713.5.0000.5342, of the National 
Commission of Ethics and Research (CONEP). It 
follows all the required norms for conducting scientific 
research according to resolution CNS 466/12 and its 
complements. 

Prior to the participation of children in the research, 
their parents and/or guardians signed the Informed 
Consent Form (ICF) authorizing their participation 
therein. In addition, the school principals signed 
the Institutional Authorization Form that allowed the 
collection of data in the institution. 

Characteristics of the sample
To develop the research, all schools in the city were 

contacted (one state and four municipal). The objec-
tives of the work and importance in the educational 
context were explained to them. After institutional 
authorization, all children aged five years were invited 
to participate (5:0 to 5:11,29). Those responsible for 
the children who accepted the invitation signed the 
ICF and answered an objective questionnaire. The 
questions dealt with the development of speech and 
language, the child’s linguistic environment, signs of 
delay in language acquisition, and reports of develop-
mental stuttering. There were also questions regarding 
the proficiency and use of the German language in the 
child’s family environment.

In total, 60 children were invited to participate in the 
research. However, only 32 met the inclusion criteria, 
which were as follows: the signed ICF; return of the 
questionnaire answered by those responsible; and the 
child was aged between 5:0 and 5:11,29 years, had 
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the naming and imitation tests, speech production and 
productive phonological processes were analyzed for 
both groups. Subsequently, the children with atypical 
phonological acquisition were identified considering 
the ages for the suppression of each phonological 
process.

The third evaluation aimed to obtain data to analyze 
the children’s production. It was conducted using the 
Phonological Awareness Test by Oral Production 
(PAT-OP)28, which evaluates children’s ability to manip-
ulate speech sounds by orally expressing the result of 
this manipulation. The test has ten subtests that incor-
porate the evaluation of supraphonemic and phonemic 
components. Training preceded each task to ensure 
understanding. A correct answer scored a point, an 
incorrect answer was assigned zero, and half a point 
was given when the child provided a partially correct 
answer. 

The children’s performance in the PAT-OP28 is 
presented as a score or frequency of correct answers, 
with a maximum of 40 possible correct answers. The 
number of correct answers was compared with the 
normative data for children aged five years, enabling a 
performance evaluation of very low, low, medium, high, 
or very high. 

Data analysis

The data collected were transcribed in the test 
protocols and tabulated in an electronic spreadsheet. 
After that, they were statistically analyzed using the 
Fisher exact test and Mann-Whitney test, which were 
conducted in the Bioestat 5.0 software with a signifi-
cance level of 5% (p<0.05).

RESULTS

Figure 1 illustrates the distribution of children 
according to the phonological acquisition for the 
BG and MG. Atypical phonological acquisition was 
higher for children exposed to a bilingual environment  
(n = 6) than those in a monolingual environment  
(n = 4). However, this difference was not statistically 
significant, as per the Fisher Exact test (p=0.1325). 

no language delays, and demonstrated no indicative 
signs of neurological disorders such as syndromes, 
emotional or cognitive alterations, or attention deficit 
hyperactivity disorder.

Ultimately, the sample consisted of 32 children, 
of whom 19 were male and 13 female. They were 
divided into two groups: the monolingual group (MG) 
and bilingual group (BG). The MG was composed of 
19 Brazilian Portuguese-speaking children who lived 
daily in their home environment with only Brazilian 
Portuguese speakers. The BG was composed of 
13 children, who were also speakers of Brazilian 
Portuguese, but who lived daily in a family environment 
with at least one person (father, mother, brother, and/
or grandparents) who fluently spoke German with the 
child. 

Evaluations and collected data 

All children underwent three stages for the purposes 
of this study, namely screening, phonological evalu-
ation, and phonological awareness evaluation. The 
screening was performed through spontaneous 
speech and children’s storytelling (The Three Little 
Pigs, Little Red Riding Hood, and Pinocchio), in which 
the semantic, syntactic, and pragmatic components 
of the language were observed alongside the logical 
organization of thought, adequacy of responses, and 
execution of simple and complex orders.

The initial screening performed with parents 
who wanted their children to participate in the study 
consisted of a brief questionnaire asking about the 
child’s development.

The second stage comprised the phonological 
evaluation, carried out using the ABFW–Phonology 
Instrument27, which entails naming and imitation tests. 
This evaluation was performed to obtain data for the 
analysis and verify the children’s phonological devel-
opment. In the first test, the examiner asked the child 
to name the figures presented. If the child did not 
know, the researcher named the figure, and thereafter, 
presented five subsequent figures including the one the 
child could not name. In the second test, the researcher 
requested that the child repeat the word heard. In both 
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Note: Fisher’s Exact Test p = 0.1325

Figure 1. Distribution of children according to phonological acquisition in both groups

Table 1 shows the productive phonological 
processes found for the sample. For both groups, the 
phonological processes that occurred were consonant 
harmony, palatal fronting, liquid simplification, cluster 

simplification, stop devoicing, and final consonant 
simplification. No statistically significant difference 
was evident in the distribution and frequency of these 
processes.

Table 1. Analysis of the productive phonological processes of children in the bilingual and monolingual groups

Phonological Processes
Group B – Bilingual Environment Group M  – Monolingual Environment

p
Occurs n (%) Does not occur 

n (%) Occurs n (%) Does not occur 
n (%)

Syllable Reduction 0 (0.00) 13 (100.00) 0 (0.00) 19 (100.00) #
Consonant Harmony 1 (7.69) 12 (91.31) 0 (0.00) 19 (100.00) #
Stopping of Fricatives 0 (0.00) 13 (100.00) 0 (0.00) 19 (100.00) #
Velar Posteriorization 0 (0.00) 13 (100.00) 0 (0.00) 19 (100.00) #
Palatal Posteriorization 0 (0.00) 13 (100.00) 0 (0.00) 19 (100.00) #
Velar Fronting 0 (0.00) 13 (100.00) 0 (0.00) 19 (100.00) #
Palatal Fronting 2 (15.38) 11 (84.62) 2 (10.52) 17 (89.48) 0.5419
Liquid Simplification 5 (38.46) 8 (61.34) 5 (26.32) 14 (73.68) 0.5652
Cluster Simplification 8 (61.34) 5 (38.46) 8 (42.11) 11 (57.89) 0.2363
Final Consonant Simplification 1 (7.69) 12 (91.31) 2 (10.52) 17 (89.48) #
Stop Voicing 0 (0.00) 13 (100.00) 0 (0.00) 19 (100.00) #
Fricative Voicing 0 (0.00) 13 (100.00) 0 (0.00) 19 (100.00) #
Stop Devoicing 1 (7.69) 12 (91.31) 1 (5.26) 18 (94.74) #
Fricative Devoicing 0 (0.00) 13 (100.00) 0 (0.00) 19 (100.00) #

Caption: #: without variation to carry out the statistical test
Note: p: P-Value of Fisher’s Exact Test.

Bilingual Group
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Figure 2 illustrates the productive phonological 
processes presented. It shows that the same phono-
logical processes, with the exception of consonant 
harmony, were verified for children in both the BG and 
MG.

Figure 3 presents the box-plot diagram of the total 
number of correct answers provided by the children 
in the phonological awareness skills evaluation. The 
average score in the test, represented by the line inside 
the box, was lower for BG (13.12) than MG (13.87). This 
difference was not statistically significant.

Figure 2. Productive phonological processes for children in both groups 

Total number of  
correct answers

Note: Mann-Whitney test, value of p: 0.1776. 

Figure 3. Box-plot chart for the total of correct answers in the phonological awareness test by oral production for the bilingual and 
monolingual groups
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Table 2 presents performance in the phonological 
awareness tasks for children in the BG and MG. It shows 
that all children in both groups correctly performed the 
task of syllable synthesis. In the phoneme synthesis 
task, the BG children scored a higher average than 
did the children in the other group. Regarding tasks of 

rhyme, alliteration, and syllable segmentation, the MG 
children achieved better results. No children in the two 
groups performed the tasks of phoneme segmentation, 
syllable manipulation, phoneme manipulation, syllable 
transposition, and phoneme transposition. 

Table 2. Performance in the tasks of the phonological awareness test by oral production for children in the bilingual and monolingual 
groups

Tasks BG – Bilingual Environment   
Mean (standard deviation)

MG – Monolingual 
Environment  

Mean (standard deviation)
P-Value

Syllable Synthesis 4.00 (0.00)* 4.00 (0.00)* #
Phoneme Synthesis 1.19 (0.99) 1.02 (1.03) 0.3090
Rhyme 2.38 (1.12) 2.63 (1.11) 0.2330
Alliteration 2.15 (1.34) 2.42 (0.96) 0.3226
Syllable segmentation 3.38 (0.77) 3.79 (0.35) 0.0866
Phoneme segmentation 0.00 (0.00)** 0.00 (0.00)** #
Syllable manipulation 0.00 (0.00)** 0.00 (0.00)** #
Phoneme manipulation 0.00 (0.00)** 0.00 (0.00)** #
Syllable transposition 0.00 (0.00)** 0.00 (0.00)** #
Phoneme Transposition 0.00 (0.00)** 0.00 (0.00)** #

Caption: *: correct answers of all items of the test; **: incorrect answers of all items of the test; #: without variation to carry out the statistical test
Note: P-Value: Significance of the Mann-Whitney Test

Figure 4 illustrates the distribution of the children’s 
performance based on the standard score of the 
phonological awareness test by oral production for 

BG and MG. It shows that no child had low or very low 
standard scores. In addition, the highest incidence was 
very high for BG and high for MG.

Figure 4. Distribution of performance from the standard score in the phonological awareness test by oral production for children of the 
bilingual and monolingual groups according to normative data
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DISCUSSION
The numerically verified difference between the 

analyzed groups was not statistically significant, both 
in the questions involving the phonological system 
and those related to the development of phonological 
awareness skills.

The results of the present study reveal a higher 
incidence of atypical phonological acquisition for 
children exposed to a bilingual environment. This 
finding agrees with some studies10,29 referring to the 
existence of several phenomena that influence the 
acquisition and development of language, including 
exposure to two languages in the family environment. 

Comparing the phonological processes of children 
exposed to a bilingual and monolingual family 
environment confirmed that they used the same 
processes, regardless of environment. This corroborates 
a study30 of children exposed to a bilingual environment 
that confirmed the same strategies of repair during 
acquisition by bilingual and monolingual children. Thus, 
the phonological development of children exposed to a 
bilingual environment may differ from that for children 
exposed to a monolingual environment. The differ-
ences are related to superficial aspects, but in general, 
the same phonological processes are used, although 
these are more pronounced in children exposed to a 
bilingual environment. 

Children with atypical phonological acquisition 
exposed to a bilingual or monolingual environment 
demonstrated the same productive phonological 
processes. These findings suggest that exposure to a 
bilingual environment has no significant influence on 
phonological acquisition. A study31 affirms that phono-
logical knowledge is influenced by age, metacognitive 
ability, level of schooling, proximity to written content, 
and type of task performed.

The most frequent productive phonological 
processes were liquid simplification and cluster simpli-
fication. This mirrors the results of studies12,15,18,20 that 
verified phonological processes involving the liquid 
class as the most frequent in the population with 
phonological disorder. 

Although the desonorization process is frequent 
in German speakers, who have difficulties in distin-
guishing between voiceless and voiced stops (both 
when the phoneme-grapheme (reading) association 
should occur and in speech), the exposure of children 
to a bilingual environment (Portuguese Brazilian and 
German) does not influence the occurrence of this 
process in their speech. As such, other factors such 

as the presence of otitis32, difficulty in auditory discrimi-
nation24, and severity of phonological deviation33,34 may 
affect the presence of the devoicing process.

Regarding the performance of phonological 
awareness, the data from the present study reveal that 
children exposed to a bilingual family environment 
scored fewer correct answers on average in the 
test28, but no statistical difference was evident. Such 
data cannot be compared with the literature, since 
no studies were found that evaluated performance 
in the phonological awareness task of monolingual 
children exposed to a bilingual environment. However, 
one study30 reported that children simultaneously 
exposed to two languages (English and Brazilian 
Portuguese) during the period of language acquisition 
and development demonstrated good performance 
in phonological awareness tasks, indicating that the 
simultaneous acquisition of two languages does not 
impair the phonological awareness of Portuguese.

Furthermore, studies6,7,35,36 that evaluated the 
performance of bilingual and monolingual children in 
phonological awareness tasks revealed the superior 
performance of children in the bilingual group. 
However, these studies contrast other research in the 
literature5,37 that did not confirm their superior language 
performance compared to monolingual speakers. 

Evidence points out that the verbal abilities of 
bilingual children are lower than those of monolingual 
children5. The vocabulary of bilingual children (analyzing 
only one language) is smaller than that of monolingual 
children of the language analyzed. In naming tasks, 
bilingual children may present slower and less accurate 
results than their monolingual peers20,23.

Another study38 highlighted that bilingual children 
had higher scores than monolinguals in cognitive skills 
tests. They also have advantages in terms of under-
standing the communication needs of their conver-
sation partners. Research5 analyzing the effect of 
bilingualism on cognition in adulthood found that bilin-
gualism has little or no influence, but has an important 
role in old age, helping in the cognitive reserve. 

In this study, the sample, namely children exposed 
to a bilingual environment, obtained better results in 
phoneme synthesis tasks than did children exposed to a 
monolingual environment. A similar result was observed 
in other studies6,7, in which the group of bilingual 
children performed better than the monolingual group 
in a phoneme synthesis task. However, this finding 
contrasts that of another study39, which found that 
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bilingual children demonstrated inferior performance in 
the task of phonemic awareness. 

Considering the tasks of rhyme, alliteration, 
and syllable segmentation, children exposed to a 
monolingual environment obtained a better result. This 
result is similar to that in a study6 in which the group 
of monolingual children performed better in the syllable 
segmentation task. According to the authors, this is 
associated with the sound characteristics of Brazilian 
Portuguese, which is a syllabic language in which 
syllables are easily recognized. 

The study sample did not provide answers regarding 
the tasks of phoneme segmentation, phoneme manip-
ulation, and phoneme transposition. This can be 
explained by the fact that phonemic awareness tasks 
require further analysis. They have a higher degree of 
complexity and are directly dependent on the alpha-
betic code6,7,22. Another study40, based on the results of 
phonological awareness tests of pre-school children, 
revealed that the task of phoneme segmentation was 
easier than that of syllable segmentation.

Analyzing the results of this study in general, the 
bilingual environment did not significantly affect phono-
logical acquisition and performance in phonological 
awareness skills. Before such findings, it was possible 
to infer that exposure to bilingual environments has 
no negative or positive impact on the development of 
phonology and phonological awareness skills. 

According to one study38, in the early stages of 
second language acquisition, children may experience 
delayed development compared to monolingual 
children. However, most bilingual children do not have 
a lower or higher capacity than monolingual children in 
any of the areas of language acquisition. The observed 
delays are small and do not last very long. It is important 
to verify the interference of another language in the 
acquisition of the target language phonology, even 
when the acquisition of a new language is not analyzed.

CONCLUSION
Although there was no statistically signif-

icant difference between the groups, the preva-
lence of atypical phonological acquisition was 
numerically higher for children exposed to a bilingual 
family environment. The phonological processes found 
were similar for children exposed to the bilingual and 
monolingual environment. 

In phonological awareness tasks, children exposed 
to the bilingual environment obtained better results 
only in the task of phoneme synthesis. In the other 

phonological awareness tasks, children exposed to the 
monolingual environment achieved better results.

However, none of the results of the present study 
were statistically significant. Thus, for the sample in 
this study, it is concluded that the bilingual family 
environment does not significantly interfere in phono-
logical acquisition and performance in phonological 
awareness skills. Therefore, further studies on the 
influence of different linguistic inputs during the period 
of language acquisition are necessary. 
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