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ABSTRACT

Purpose: to assess the relationship between deaf students’ fluency in Brazilian Sign
Language (BSL) and oral language and hearing aid use.

Method: the sample comprised 112 professional BSL translators, interpreters, and
instructors. They answered a questionnaire on hearing characteristics and BSL and
oral language fluency of students accompanied by them, who attended municipal
schools in a Brazilian city. Association analysis between oral language fluency, BSL
fluency, the degree of hearing loss, and device use was made with the chi-square test
or Fisher’s Exact test. The significance level was set at p<0.05.

Results: the professionals’ responses referred to 88% (n = 126) of all deaf students
enrolled in municipal schools. The students’ mean age was 13 years; 72 (57%) were
males, 98 (78%) had severe or profound hearing loss, 57 (45%) used electronic
hearing devices, 83 (66%) were fluent only in BSL, 12 (10%) were fluent only in oral
language, and 18 (14%) were fluent in both BSL and oral language. Hearing device use
was statistically associated with oral fluency (p < 0.001). Of all students fluent in oral
language (n = 30), 18 (60%) were also fluent in BSL (p < 0.001).

Conclusion: BSL was the communication modality most used by students, including
those who also used oral language and electronic hearing devices. This may indicate a
change in the social perception of deaf people, their [anguage, and their culture.
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INTRODUCTION

There are an estimated 9.7 million Brazilians with
hearing loss, of whom 2.6 are self-declared deaf, while
the other 7.2 millions have some type of hearing diffi-
culties (Instituto Brasileiro de Geografia e Estatistica,
2010). Hence, about 5% of the Brazilian population
has hearing loss'. In Minas Gerais, state schools have
1,530 students with some hearing loss?. In its capital,
Belo Horizonte, there are currently about 144 students
with hearing loss in municipal schools, attending 78
inclusive schools in the municipality®.

There is an ongoing significant change process in
the social perception of deaf people and their language
and culture. Nevertheless, this process is slow when it
comes to educational policies. Brazilian Sign Language
(BSL), for instance, was only recognized as a language
and received such status about 20 years ago.
Associations of deaf people fight to ensure their rights,
but these movements have not been strong enough yet
to achieve satisfactory changes. Hence, deaf Brazilians
continuously work on making BSL known as a recog-
nized language, aiming to ensure their lawful rights*.

From the socio-anthropological perspective,
deafness is a visual experience that restructures
preconceived normality®®. This visual experience is not
specifically restricted to linguistic issues or a unique
cognitive processing modality, but rather to all types of
deaf people’s intellectual, linguistic, ethical, aesthetic,
artistic, cognitive, cultural, and other productions®.
Changing perspectives to neutralize the pathological
view of deafness (which the fields of health still often
addressed as such) and give priority to language devel-
opment with BSL, there is a sociocultural approach
to deaf children. It views BSL teaching as essential to
consolidate bilingual public policies from deaf people’s
cultural standpoint’.

Adequate linguistic development knowingly needs
feedback from language users - i.e., language acces-
sibility is a principle of language acquisition’. The
language used by hearing speakers is oral/auditory
and requires auditory integration to be naturally
acquired. Hence, hearing children are naturally and
constantly exposed to oral language from birth,
enabling them to have communicative exchanges and
experiences in the environment, which leads to their
language and cognitive development. BSL, however,
is a visual/gestural language, which does not depend
on hearing to be acquired. It is more naturally acquired
by deaf people, as information can be understood and
expressed with no communication barriers’®,
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BSL use at school is an important means of
teaching. The National Policy for Special Education in
the perspective of inclusive education, based on the
Brazilian Law for the Inclusion of People with Disabilities
(Law 13,146/15), addresses bilingual education as a
setting for the inclusion of such children®.

The notion that using hearing devices is incom-
patible with BSL has been losing strength, and
bilingual education for deaf people has potentialized
learning relationships for deaf children’. Bilingual
education is school teaching in both Portuguese and
BSL, in which written Portuguese is addressed as deaf
children’s second language. Also, bilingual education
must ensure that BSL is taught to hearing school-
children and that a professional BSL translator/inter-
preter or instructor is present in the classroom to give
support to deaf children. This perspective also provides
Specialized Educational Attention, with the support of
specialized BSL teachers®.

BSL translators/interpreters play an essential role
in the effective interaction between deaf and hearing
children, facilitating the linguistic exchange in the
learning process, access to culture, identity, and broad
acquisition of study content. BSL instructors, sharing
objectives in common with translators/interpreters, play
the role of naturally teaching it to deaf students for them
to use it as a means of school learning™.

This research aimed at describing the relationship
between fluency in BSL, fluency in the oral language,
and hearing devices in deaf students.

METHODS

This is a cross-sectional observational study. The
research complied with the determinations of the
National Health Council in Resolution no. 510, of April
7, 2016, and was approved by the Research Ethics
Committees of the participating institutions Municipal
Department of Education of Belo Horizonte and
Federal University of Minas Gerais, Brazil, under no.
57818916.7.0000.5149. All participants were informed
of the research objectives and procedures and agreed
with the informed consent form.

The first stage of the study was the contact with the
Municipal Department of Education of Belo Horizonte
(SMED), which indicates that the Department for
Inclusive Education and Ethnic/Racial Diversity (DEID)
is responsible for ensuring access to BSL, dissemi-
nating it among deaf and hearing students, and
promoting and coordinating inclusive educational
policies for people with disabilities'. SMED furnished



sociodemographic data and hearing characteristics
(the type, side, and degree of hearing loss) of all deaf
children attending municipal schools in Belo Horizonte,
with and without accompanying professional BSL
translators/interpreters or instructors.

The municipal education system of Belo Horizonte

144 deaf students attending
municipal schools
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encompasses pre, elementary and middle school, and
adult education. There are currently 144 deaf students
attending 78 municipal schools in Belo Horizonte, of
whom 126 (87%) receive support from professional
translators/interpreters and instructors in school
learning (Figure 1).

126 Students aOOOmpanied by 18 not acmmpaniedl as
BSL translators/interpreters decided by the family

and instructors

112 professional BSL

translators/interpreters
and instructors
I
| |
76 hearing professionals 36 deaf professionals
Form in Portuguese Form in BSL

Professionals’ responses
regarding the 126 assisted
deaf students

Figure 1. Distribution of 144 students accompanied by 112 professional Brazilian Sign Language (BSL) translators/interpreters and

instructors interviewed through forms in either BSL or Portuguese

The second stage of the study consisted of
contacting the Association of Deaf People of Minas
Gerais. This is a nongovernmental organization
partnered with the municipal government of Belo
Horizonte, providing third-party professional BSL
translators/interpreters and instructors who work in
the municipal school system of Belo Horizonte. The
Association of Deaf People of Minas Gerais furnished
information on all BSL interpreters, translators, and
instructors who accompanied deaf students attending
municipal schools in Belo Horizonte. Altogether, they

were 112 professionals working in these schools, giving
support during classes and Specialized Educational
Attention classrooms.

The third stage of the study aimed at contacting the
BSL interpreters, translators, and instructors, inviting
them to participate in the research and instructing them
on how to fill out the structured questionnaire developed
in Google Forms — which addressed their perception of
the deaf students they assisted. The questionnaire had
an informed consent form, and participants could only
continue reading the questionnaire after reading and
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agreeing with it. The questionnaire collected data on the
following topics: the school where BSL translators/inter-
preters and instructors worked; the age of the students
they accompanied; whether students used any hearing
devices (hearing aids, cochlear implants); how students
preferably communicated (BSL, speech, gestures); how
was the students’ fluency in BSL and oral language.
The students’ fluency was classified by the profes-
sionals based on their everyday analysis of students’
communicative situations. Students were considered
fluent when they could produce and comprehend a
language, spontaneously communicating with a natural
flow in the BSL interpreter’s, translator’s, or instructor’s
perspective. Thus, professionals considered fluent in
BSL students who communicated with no difficulties,
and non-fluent those who had difficulties understanding
basic signs and contexts or who did not know BSL. As
for oral language, students who communicated with
no difficulties were considered fluent, whereas those
who had much difficulty producing and understanding
oral communication or did not communicate using oral
language were considered non-fluent.

Professionals who accompanied more than one
student filled out one questionnaire per student.

The study included data on all 126 students accom-
panied by professional BSL translators/interpreters and
instructors, with mild, moderate, severe, or profound
hearing loss (Figure 1).

The fourth stage of the study consisted of data
analysis, addressing the following variables: students’
sociodemographic characteristics, hearing character-
istics, electronic device use, and fluency in BSL and oral
language. In statistical analysis, the degrees of hearing
loss were grouped into “mild/moderate” and “severe/
profound”. In the case of asymmetrical hearing loss, the
degree in the best ear was considered, as it is expected
to provide better hearing performance and influence
the decision for communicative modalities. The
data bank was structured in Excel, and the statistical
analyses were made in SPSS (Statistical Package for
the Social Sciences), version 15.0. Descriptive statistics
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including indices of the measures of central tendency
(mean), dispersion (standard deviation), and frequency
were used to characterize students regarding the study
variables. The chi-square test or Fisher’s Exact test was
used for the comparative analysis between electronic
device use, fluency in BSL, fluency in the oral language,
and the degree of hearing loss. The McNemar test was
used to analyze the association between fluency in BSL
and in oral language.

RESULTS

Study population

There are 144 (100%) reported hearing-impaired
children registered at SMED-BH and enrolled in the
municipal school system. Figure 2 shows the map with
their demographic distribution in the municipality of
Belo Horizonte in 2019.

M venda Nova
North

B Northeast

= Pampulha

B Northwest

B East

¥ Mid-South

B West

[ Barreiro

21%

Figure 2. Percentage of the demographic distribution of deaf
students attending municipal schools in the municipality of Belo
Horizonte, 2019 (n = 144)



Belo Horizonte is divided into nine regions: Barreiro,
Mid-South, East, Northeast, Norwest, North, West,
Pampulha, and Venda Nova. The highest relative
percentage of deaf students was in Barreiro and Venda
Nova (45%). Of the 144 assessed students, 126 (87%)
were accompanied by professional BSL translators/
interpreters and instructors. SMED-BH informed that the
family of 18 (13%) students classified as deaf decided
they would not be accompanied by professional BSL
translators/interpreters or instructors. The students’
demographic data and characteristics included in
this study referred to those who were accompanied
by professional BSL translators/interpreters and
instructors (n = 126). The students’ mean age was
13 years (standard deviation = 10; median = 12;
minimum = 3; maximum = 65); most of them (92%)
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were under 20 years old. Out of the students who were
accompanied by such professionals, 72 (57%) were
males and 54 (43%) were females. As for the grade in
school, 74 (60%) were attending elementary/middle
school, 36 (32%) were in preschool, and 16 (8%) were
in adult education.

Hearing characteristics and fluency in oral
language and BSL

All students included in this study had bilateral
hearing loss. Aspects related to hearing loss, electronic
device use, communicative modality, and fluency in
BSL and oral language of deaf students attending
municipal schools are shown in Table 1.

Table 2 shows the results of fluency in the oral
language in relation to hearing characteristics.

Table 1. Descriptive analysis of audiological and communication characteristics of deaf students enrolled in the municipal school system

of Belo Horizonte. N = 126

Variable Frequency (%)
Mild 7(9)
Degree of hearing loss* MSoedveerra;[e g; 8:;
Profound 59 (47)
. . Use 57 (45)
Electronic Devices No use 69 (55)
Bilateral HA 31 (24)
Which electronic devices (N = 57) Ugi'l':tt:rr:: E'lA 2 g
Unilateral CI 15 (13)
Oral language 12 (10)
o . BSL 68 (54)
Communicative modality used Oral language and BSL 38 (30)
None 8 (6)
Only oral language 12 (10)
. Only BSL 83 (66)
Fluency in BSL and/or oral language BSL and oral language 18 (14)
No fluency 13 (10)
, Non-fluent 25 (20)
Fluency in BSL Fluent 101 (80)
. Non-fluent 97 (77)
Fluency in oral language Fluent 29 (23)

*The degree of asymmetrical hearing loss was classified based on the result of the best ear.

HA: hearing aid
Cl: cochlear implant

BSL: Brazilian Sign Language
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Table 2. Relationship between oral language fluency and hearing characteristics

S -

Variable Y?a rsal ATCRET (64 Total (%) p-value Odds ratio c?:t'::::fe

Degree of hearing Mild or moderate 7 (24) 21 (22) 28 (23)

loss (1=126) Severe or profound 22 (76) 76 (78) 98 (77) 0.488* 1.152 0.433-3.062
Total 29 (100) 97 (100) 126 (100)

Device use Yes 22 (76) 35 (36) 57 (45)

(n=126) No 7 (24) 62 (64) 69 (55) <0.001* 5.48 2.177-15.09
Total 29 (100) 97 (100) 126 (100)

Type of device HA 17 (77) 22 (63) 39 (68)

(n=57) Cl 5 (23) 13 (37) 18 (32) 0.563** 1.316 0.513-3.370
Total 22 (100) 35 (100) 57 (100)

*p = probability of significance, chi-square test* or Fisher’s Exact test**;
HA: hearing aid
Cl: cochlear implant

Results indicate no statistically relevant difference
between the degree of hearing loss and fluency in
oral language (p=0.488). The association analysis
between oral fluency and electronic devices indicated
that students who used electronic devices were more
likely to be fluent in oral language than those who did

not use them (p<0.001). The type of electronic device
used (hearing aid or cochlear implant) did not interfere
with oral language fluency (p=0.563).

Table 3 presents the results of fluency in BSL in
relation to hearing characteristics.

Table 3. Relationship between fluency in the Brazilian Sign Language and hearing characteristics. N = 126

Variahle I?::ncy LEEL (), Total (%) p-value* 0dds ratio C(;:tf;c:::::e

Degree of deafness Mild or moderate 22 (22) 6 (24) 29 (23)

(=126) Severe or profound 79 (78) 19 (76) 98 (77) 0.877 1.085 0.388-3.034
Total 101 (100) 25 (100) 126 (100)

Device use Yes 41 (40) 16 (64) 57 (45)

(n=126) No 60 (60) 9 (36) 69 (55) 0.032 0.378 0.153-0.937
Total 101 (100) 25 (100) 126 (100)

Type of device HA 29 (66) 10 (63) 39 (68)

(n=57) Cl 12 (34) 6 (37) 18 (32) 0.811 1.157 0.348-3.843
Total 41 (100) 16 (100) 57 (100)

*p = probability of significance, chi-square test
HA: hearing aid

Cl: cochlear implant

BSL: Brazilian Sign Language
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Of the 126 students included in the study, 101 (80%)
were fluent in BSL. There was no statistical difference
between the degree of hearing loss and fluency in BSL
(p=0.488). The association analysis between fluency in
BSL and electronic devices indicated that students who
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did not use electronic devices were more likely to be
fluent in BSL than those who used them (p=0.032).

Table 4 presents the influence of electronic device
use on oral vs. BSL communication development.

Table 4. Association between device use, fluency in oral language and Brazilian Sign Language, fluency in only Brazilian Sign Language,

and fluency in only oral language

- 5 =
Fluency Yes[)ewce use (A))No Total (%) p-value Odds ratio c?::::::fe
Oral language and BSL 15 (83) 3(17) 8 (100)

BSL 26 (32) 57 (68) 3 (100) <0.001 10.69 (3.041-49.71)
Total 41 (40) 60 (60) 101(100)

Oral language and BSL 15 (83) 3(17) 8 (100)

Oral 7 59) 5 (42) 2 (100) 0.129 0.28 (0.051-1.516)
Total 22 (73) 8 (27) 0 (100)

Oral 7 (58) 5 (42) 2 (100)

BSL 26 (31) 57 (69) 3 (100) 0.066 0.33 (0.088-1.165)
Total 33 (34) 62 (66) 5 (100)

*p = probability of significance, Fisher’s Exact test
BSL: Brazilian Sign Language

Results indicate a significantly higher frequency of
individuals fluent in both oral language and BSL among
electronic device users than nonusers (p<0.001).

The comparison between fluency in only one
modality (either oral language or BSL) in relation to
device use indicated that most individuals fluent only in
the oral language used hearing devices, whereas most
students fluent only in BSL did not use them.

Of the 126 students, 18 (14%) were fluent in both
BSL and oral language, 83 (66%) were fluent only in
BSL, 12 (9%) were fluent only in oral language, and 13
(10%) were not fluent in either BSL or oral language —
i.e., they are non-fluent in both communicative modal-
ities. Of the 30 students fluent in oral language, 18
(60%) are also fluent in BSL.

DISCUSSION

BSL translators/interpreters and instructors are
the professionals who spend the most time with deaf
individuals at school. Hence, they can present a more
critical view of the communicative modality used by
students and their fluency level®. They employ and
develop strategies to deal with written texts and oral
discourses (encompassing the discursive dimension
of language) to include deaf students in the learning/
teaching process, constructing meaning in concrete

statement situations'2. Thus, these professionals
play an essential role in the linguistic experiences of
deaf students, enabling them to verify these students’
communication fluency level.

This study defined deaf students based on the
socio-anthropological perspective, in which deafness
is a visual experience that restructures preconceived
normality®. Students with mild hearing loss belong to
the context of inclusive education, as provided by Law
13,146, of July 6, 2015, which establishes the Brazilian
Law for the Inclusion of People with Disabilities, article
27, clause IV, which ensures that “bilingual education
be offered in BSL as the first language and written
Portuguese as the second language in bilingual schools
and classes and inclusive schools”®. Deaf is used as
a term to refer to all individuals with hearing loss at all
levels of residual hearing or total absence of hearing.
According to Decree no. 5,626, of December 22, 2005,
article 2, “people are considered deaf when, due to
hearing loss, they understand the world and interact
with it through visual experiences, manifesting their
cultures mainly by using the Brazilian Sign Language
(BSL)” (single paragraph)'. Based on the results of
this study, 119 out of the 126 accompanied students
attending municipal schools had hearing loss equal to
or higher than 41 dB; according to the abovementioned
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decree, they are defined as individuals with hearing
loss. Therefore, as all these students attend schools
that use BSL for teaching, and they interact with the
world through visual experiences, all students were
classified as deaf.

The municipal school system of Belo Horizonte
currently has more than 200 thousand students
attending municipal schools. This study found a total
of 144 deaf students enrolled in municipal schools,
accompanied by BSL interpreters/translators and
instructors. This number corresponds to 0.07% of all
students enrolled in this school system. Seven out of
every 10 thousand students enrolled in the municipal
school system of Belo Horizonte are deaf. A study
conducted in Marilia, a municipality in the state of Sao
Paulo, verified that less than 1% of all students enrolled
in their municipal school system were deaf’s. This
information raises questions regarding the inclusion
of deaf students in regular municipal schools. The
setting of the present study was the municipality of Belo
Horizonte and its school system. The low prevalence of
deaf students enrolled in the system may be explained
by the fact that the state school system absorbs deaf
students in both regular and specialized schools.

This study found a higher frequency of students in
Barreiro (21%) and Venda Nova (24%), which does not
relate to the population density of these regions, which
are not significantly more populated than the other
regions'. The high number of deaf students enrolled
in these regions is supposedly due to their proximity to
the metropolitan area of Belo Horizonte.

This study classified fluency in oral language and
BSL from the perspective of BSL interpreters/trans-
lators and instructors. Fluency is a term used differ-
ently in various areas, and it can be approached from
quantitative and qualitative standpoints'. Quantitative
approaches are measured with production indices
and consider fluency as the capacity to unhesitatingly
produce the language in a continuous flow. Qualitative
approaches focus more on the context and define
fluency as the spontaneous, easy, and precise use of
the language. In this perception, fluency is related to
linguistic performance, understood as the ability to
draw the receiver’s attention to what is conveyed in the
message'®. Despite the different concepts of fluency,
authors unanimously consider that a person is fluent in
a language when they present a continuous, uninter-
rupted discourse easily understood by the listener.
This study considered that individuals were fluent
when they produced and understood a language,
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spontaneously communicating in a natural flow, from
the standpoint of BSL interpreters/translators and
instructors.

Fluency in BSL and oral language was compared
with electronic device use, verifying that most (n = 22)
of the individuals fluent in oral language (n = 29) used
electronic hearing devices, indicating the importance
of the device to oral language fluency?. On the other
hand, among those who used electronic devices (n =
57), there were more students non-fluent (n = 35) than
fluent in oral language (n = 22). Some authors have
proved that even when exposed exclusively to oral
language and having a therapeutic intervention, many
deaf children who use cochlear implants or hearing
aids do not have a good linguistic performance in
oral language, in comparison with same-age hearing
children?'22, The oral language performance of deaf
children who use hearing devices can be influenced by
various aspects, such as age when they became deaf,
deafness etiology, degree of deafness, whether they
have speech-language-hearing therapy, and whether
they effectively use the device®*%.

In this study, most children who used electronic
devices and were fluent in oral language were also
fluent in BSL. Individuals who use electronic devices
and participate in bilingual settings possibly develop
hearing and oral language skills similar to or better than
those who participate only in oral settings®24. Studies
have demonstrated that deaf children who participate
in bilingual settings developed excellent hearing
and linguistic skills, in which BSL helped develop the
language®?. Studies on the satisfaction of deaf adults
with the health care they received indicated that most
participants were bilingual, indicating the importance of
BSL and oral language?®-. In this context, BSL possibly
represents an important contribution to these deaf
students’ oral language development.

A study on the importance of sign language to
children who used cochlear implants pointed out that
sign languages and oral languages are currently under-
stood as competing offers®®. However, this precept must
be urgently dismissed, as sign languages do not hinder
oral language learning; rather, they have increasingly
recognized worth in the development of aspects repre-
sentative of the cognition and language of deaf children
who are already learning an oral language®.

Children who use electronic devices have
access to sound in order to improve their orality®.
Nevertheless, many factors influence oral language
acquisition®. Studies indicate that hearing losses



have been diagnosed late, impairing oral language
development323,

In the present study, the degree of deafness did not
influence their fluency in either oral language or BSL.
Students with mild to moderate hearing loss who used
electronic devices were more fluent in BSL than in oral
language. A piece of research assessed oral language
performance in a child with moderate hearing loss who
used electronic devices and observed less-complex
aspects of communication and language. However,
after speech-language-hearing therapy in combination
with the electronic device efficiency, there was progress
in linguistic aspects of orality®'. Thus, when stating the
effectiveness of speech-language-hearing therapy in
combination with hearing gain provided by electronic
devices, it is questioned whether students with mild
to moderate hearing loss participated in a therapeutic
setting that encouraged oral language development®*2°.
Another important point is the impact of family interac-
tions on oral language development in children with
hearing loss®. Family participation in the language
development process and its combination with speech-
language-hearing therapy contribute to more favorable
results in oral language fluency®%".

The relationship between fluency in oral language
and in BSL indicated that most students fluent in oral
language were also fluent in BSL. The authors of an
investigation that described the language acquisition
process and deaf students’ classroom strategies to
learn to read and write unanimously gave priority to BSL
as deaf children’s first language®®. BSL is considered a
complex system of signs, essential to the development
of cognition and social interaction, enabling them to
carry out academic and social activities at school?*383°,

Advancements in scientific productions are needed
to better understand how deaf people acquire BSL
and oral language and how this process interferes
with this population’s communication, learning, and
quality of life®°2%. Further studies should be conducted,
also addressing students’ access to speech-language-
hearing therapy, the time of device use, and the time of
audiological diagnosis — which may clarify the findings
about factors other than electronic device use that
interfere with oral language fluency.

CONCLUSION

BSL was the communicative modality most used
by deaf students accompanied by BSL interpreters/
translators and instructors, including those who also
used oral language. This preference for sign language
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was likewise observed more frequently in students
who used electronic devices, indicating an actual
change in social perception regarding deaf people,
their language, and culture. This shows that hearing
devices used in combination with BSL can improve
school learning instruments, as they give people the
possibility of being bilingual, using both oral and sign
languages.
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