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Abstract

To understand the reading strategies used by deaf students, two groups of profoundly deaf individuals were tested:
Group 1: users of the Brazilian Sign Language and Group 2: users of the Brazilian Sign Language and speech
and/or lip reading. A reading test was used to assess the degree of development of logographic, alphabetic and
orthographic strategies. The group of deaf students who used alternative means of communication (Group 2)
showed improved performance in all psycholinguistic categories of the test in comparison to Group 1. It was
observed that the use of phonology is not directly associated with good reading skills in the profoundly deaf. On
the other hand, word recognition by these readers occurs via the utilization of the orthographic strategy, which
proved to be efficient.
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Resumo

Para compreender as estratégias de leitura utilizadas por individuos com surdez profunda, o presente estudo investigou
dois grupos: Grupo 1, constituido por usuarios da Libras — Lingua Brasileira de Sinais; e Grupo 2, composto por individuos
que, além da Libras, usam recursos de oralizacdo e/ou leitura labial. Por meio do Teste de Competéncia de Leitura de
Palavras, foi avaliado o grau de desenvolvimento das estratégias logografica, alfabética e ortografica. Em comparacdo ao
Grupo 1, o grupo de surdos que utiliza meios alternativos de comunicacdo (Grupo 2) apresentou desempenho superior
em todas as categorias psicolinguisticas do teste. Observou-se que o uso da fonologia ndo esta diretamente associado
a boa habilidade de leitura em surdos profundos e que o reconhecimento de palavras por esses leitores se da por meio
da utilizagdo da estratégia ortografica, que se mostrou eficiente.

Palavras-chave: Surdez, Leitura labial; Leitura, Linguas de sinais; Fala; Educacdo especial.

Since auditory experience is the sensory pathway that allows listeners to acquire the phonological
representations necessary for learning the ability to identify written words, understanding the nature of
proficient reading in deafness, particularly regarding the use of phonology by profoundly deaf readers,
has become the object of studies. However, due to the lack of research consensus, Mayberry, Giudice, and
Lieberman (2010) investigated in profoundly deaf individuals the relationship between the reading ability
with both: Phonological Coding (i. e., mental representation of words based on acoustic properties) and
Phonological Awareness. They concluded that Phonological Coding and Awareness, due their poor predictive
power, is neither a robust phenomenon nor a sine qua non condition in the reading ability of individuals with
severe and profound hearing loss.

According to Bélanger, Baum, and Mayberry (2012), the meaning of words is accessed from their
orthographic representations during the reading process of the deaf, which tends to be strengthened with
frequent exposure to printed material (Chamberlain & Mayberry, 2008). Regarding the retention of written
words in memory, in addition to speech-based coding for verbal materials (Baddeley, 2003), multiple codes
can be used in accordance with the hypothesis of multiple coding by Hall and Bavelier (2010), which consist
of orthographic, semantic and tactile codes or even the use of signs and manual spelling. This possibility
reinforces the findings that the deaf can learn how to read if teaching is focused on consciously exploring
orthographic cues (Almeida, Santos, & Lacerda, 2015; Seimetz-Rodrigues & Souza, 2016). As development
models advocate, automatic word recognition based on well-specified orthographic codes is essential for
the mastery of reading proficiency (Ehri, 2010).

F.C. Capovilla, Capovilla, Viggiano, Mauricio, and Bida (2005) analyzed the reading strategies of
740 deaf students aged 6 to 45 years from the 15 grade of Elementary School to High School with mild to
profound hearing loss. The instrument used was the Word Reading Competence Test (WRCT) (see section
on instruments for the description of the test and full name of acronyms of the seven categories of stimuli
that form the test), which assesses silent reading of isolated words, establishes the degree of development
and preservation of logographic, alphabetic and orthographic strategies [for the definition of these strategies
taking into account the level of orthographic depth, see Pinheiro and Scliar-Cabral (2018)]. The performance
analysis of deaf students was compared with those of 1000 hearing students from the 15t to 3" grades
[mean score of deaf students from the 1°t grade (61.4) was equivalent to those of 3 grade hearing
students (62.2)]. A distinct response pattern in the WRCT was found for each group: reading of deaf
students [SIW (8.4) > SPW (8.0) > HPW (7.4) > PPS (6.5) > PVS (6.0)] and reading of hearing students
[SPW (9.2) > SIW (8.8) > PVS (7.9) > PPS (6.9) > HPW (5.9)].

When comparing the two types of readers, four discrepancies were found: (I) HPW x PVS: deaf students,
who used the visual word recognition strategy, were less likely to confuse homophonic pseudowords such as
“Aumossu” in instead of “Almoco” than hearing students and their score was higher in HPW than in PVS,




unlike the hearing students, in which, for example, the pseudoword “Gaio” matched with a picture of a
cat should be rejected; (Il) PPS x PVS: deaf students made more mistakes in rejecting PVS, such as “Jacapé”
instead of “Jacaré"”, and were more susceptible than hearing students to be mistaken by the visual similarity
of these items; (Ill) HPW x PPS: hearing students scored lower on the HPW, since at the beginning of literacy
instruction they tend to confuse homophonic words with phonological shifts such as “Jélu” instead of
“Gelo". Profoundly deaf students, who have not developed a phonological lexicon that allows them to
check items with homophonic substitutions, tend to obtain better results in the HPW than in the PPS
where the pseudoword “Ventilator” matched with a picture of a fan, for example, must be rejected; (IV)
SIW x SPW: hearing students, when compared with deaf students, committed more errors in the SIW
than in the SPW, whose stimuli produce unusual phonological forms when decoded such as “Catudo”
matched with a picture of a sneaker. The semantically incorrect words still produce familiar phonological
forms when decoded.

Although Capovilla et al. (2005) emphasize the difference in the pattern of deaf and hearing
respondents in the SPW and SIW, deaf students answered 80% of the items correctly in each category.
The word “Pazido” matched with a picture of syrup, for example, may be strange when pronounced, but
it is not strange from an orthographic point of view because, although it is a pseudoword, it follows the
orthographic structure of Portuguese, which makes it more difficult for the reader to reject it if the reader
only relates it to the spelling of the word.

Capovilla et al. (2005) have made great contributions to the area. However, because their sample
consists of individuals with different degrees of deafness, the study of reading strategies with a homogeneous
group of deaf people becomes of interest. Thus, the aim of this research was to investigate the reading
strategies in profoundly deaf users of Libras using the WRCT. The goal was to verify whether these strategies
differed from a group of users of Libras in comparison with a group that used Libras in combination with
speech and/or lip reading and whether these resources facilitate the reading process.

Method

Participants

The sample consisted of 37 students, 59.5% male, aged 12 to 18 years (M = 15.5; SD = 1.7), from
the 7™ grade to the 1styear of high school from four institutions in Minas Gerais, Sdo Paulo and Parana. All
students were profoundly deaf (self-report assessment), with no cochlear implants, and they were children
of hearing parents.

The sample was divided into two groups: 16 (43%) participants who were users of Libras (G1) and 21
(57%) who used Libras in combination with speech and/or lip reading (G2). The two groups did not differ
regarding the following: (I) nonverbal cognitive ability, assessed by the overall score of the Raven Progressive
Matrices Scale, according to the Analysis of Covariance (ANCOVA) (covariates: school year, age, sex and school)
of the raw score (G1: M = 34.0; SD = 8.2; G2: M = 37.0; SD = 7.9) and the percentile (G1: M =31.1,
SD=17.4, G2: M=37.1,SD=19.3) [F(5.31> < 0.003; p < 0.96]; (Il) chronological age (G1: M = 15.9; SD = 1.7,
G2:M=15.3;SD=1.4)[t ;,=1.1;, p=0.30]; (Il) school year (G1: M =7.8; SD=0.8; G2: M=8.1; SD = 0.9)
[t<35> =1.2; p=0.28]; (IV) age at first contact with Libras (G1: M= 7.6 years; SD=4.2;, G2: M =7.5; SD = 3.2)
[t 55y =0.1; p=0.88]; and (V) fluency in Libras, qualitatively assessed through an interview and during the
test applications [for the complete description of this sample and assessments, including the description of
instruments, see Rocha-Toffolo, Bernardino, Vilhena, and Pinheiro (2017)].
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Instruments

The Word Reading Competence Test (WRCT) (Capovilla et al., 2005) assesses the silent reading of
single words. The WRCT consists of 70 items grouped into seven categories of words and pseudowords,
whose errors indicate specific difficulties. Each category has 10 items, each item matches a written word (or
pseudoword) to a picture. The task of the participant is, from a spelling or semantic point of view, to circle the
correct items and choose the incorrect items with an “x”. Therefore, the picture-word pairs with regular and
irregular correct words must be accepted, while semantically incorrect or pseudoword pairs must be rejected.

The categories, followed by the skills tested and an example of error, are as follows: (I) Semantically
Incorrect Word (SIW): tests access to the semantic system (error: to choose the word “Train” matched with
a picture of a “Bus" as correct); (Il) Strange Pseudoword (SPW): tests the general reading ability and focused
attention (error: to take the pseudowords “Pazido" and “Rassuno” as if they were words); (Ill) Homophonic
Pseudoword (HPW): tests access to orthographic processing (error: to choose the pseudoword “Mininu” as
correct instead of “Menino”; (IV) Pseudoword with Phonological Shift (PPS): tests access to the orthographic
lexicon and difficulties in phonological processing (error: to choose the word “Ofelha” as correct instead
of “Ovelha"); (V) Pseudoword with Visual Shift (PVS): tests the use of the logographic strategy (error: to
choose the pseudoword “Papoue” as correct instead of “Parque”); (VI) Correct Regular Word (CRW): tests
the general reading ability (error: not recognizing the word “Uva” (grape) or “Fada” (fairy)); and vii) Correct
Irregular Word (CIW): tests the use orthographic processing or misspelling (error: not recognizing the word
“Aqgasalho” (coat) or “Xadrez" (chess)). Errors denote the type of reading used and show possible failures in
the learning process of the skill tested by the item. For example, failure to accept the CRW class and reject
the SIW and HPW classes are an indication of orthographic processing problems. Failure to reject the PPS
and PVS classes indicate phonological processing problems.

Procedures

The free and informed consent terms were signed by all participants and the study was approved
by the Ethics Committee of the Universidade Federal de Minas Gerais (CAAE: 12548813.0.0000.5149). All
students individually signed the consent term and the instruments were applied individually. The assessment
was performed by two psychologists fluent in Libras during regular class time. Regarding the RPM results,
we found good internal consistency (zero discrepancy) for participants, ensuring the reliability of the data
collection.

Statistical analyses were performed using IBM® SPSS® Statistics (version 21.0) software at a significance
level set to 5%. The effect size (Cohen’s d-value) determined the clinical difference of the differences so
that the results equal to 0.2 were of small effect, 0.5 of moderate effect and greater than 0.8 were of large
effect. To find outliers, the Outliers Labeling Rule technique was used at a value of 2.2 for g. Only a weighted
score for WRCT for Group G2 was submitted to the Winsorizing process, i.e., its value was rounded to the
nearest value.

Results

Age and WRCT. Pearson’s bivariate analysis showed a negative but weak correlation between student’s
age and weighted scores for WRCT (r=-0.347, p = 0.036). Regarding test performance, 12-year-old students,
who were in the correct school year according to their age, obtained the best results (M = 64; SD = 2.8) and
those above the age of 18 years obtained the worst results (M = 49; SD = 4.1).




Level of education and WRCT. The total raw scores adjusted by Multiple Covariance Analysis, using
school, gender and age, and respective means per sample as covariates are shown in Figure 1. Bonferroni’s
pair comparison test in the overall sample (G1 and G2 together) showed that students in the 1t grade
presented better reading performance than those in the 7t grade (p = 0.018; d = 2.36) and 9%
grade (p = 0.032; d = 3.30), but only slightly better than those in the 8th grade (o = 0.076; d = 1.71). No
significant differences were found among the students in the 7™, 8th and 9th grades (p = 1.0). A similar
pattern was found by Capovilla et al. (2005): 1 graders were better than all the other students, but similar
mean values (minimum score of 54 and maximum of 57 points, with only 3 points of amplitude) were found
for students in other grades (from 7™ to 9™ grade). The same intragroup comparison for G1 and G2 showed
no significant differences among raw scores of all school years (in G1 there were no students in the first year
of high school). Taken together, the indistinctness of WRCT scores from the 6th grade onwards indicates low
variability among the instrument’s scores in more advanced school years.

G1 versus G2. In the mean raw score per sample in the WRCT, we found that the G2 participants
showed better performance (M = 61.5; SD = 6.8) in word reading when compared with those in G1 (M =51.0;
SD =4.7)[F 5, =18; p=0.0002; d = 1.80; the difference occurred even when sociodemographic and
developmental characteristics were controlled] and with the deaf group in the study by Capovilla et al. (2005)
(M =58) [F, , =18, p=0.0002; d = 1.80]. The mean of the general sample (G1 + G2) was 57.0 with a
standard deviation of 7.9.

Logographic, phonological and orthographic processing. Multiple Covariance Analysis was used to
distinguish the processes in which the covariates were school, school year, sex and age and the dependent
variables of the five WRCT categories studied by Capovilla et al. (2005). As shown in Figure 2, except for G2,
the response pattern of G1 and the deaf and hearing sample of the reference study was the same as predicted
by the authors. The last two deaf groups showed similar mean performance (6.98 and 7.26, respectively),
with lower PVS scores than in other samples and categories, which shows the students’ difficulty in correctly

74
69
64
59
54

49

WRCT mean raw score

a4 R
39 R

34
zﬂd 3(h 41h 507 6ih 7lh S(h 9(h 15(
=a@um Capovilla et al. (2005) - G G2

Figure 1. Mean raw score in the WRCT (Standard Error Bar), per school year, in the sample of this article and Capovilla’s (2005).

Note: When comparing the articles, the school grades in the study by Capovilla et al. (2005) were converted to the current nine-year school system. WRCT:
Word Reading Competence Test.
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WRCT mean raw score

9,0
8,0
7.0
6,0
5,0
4,0
3,0
2,0
1,0
SIW SPW HPW SS PV

0.0 P S Mean
HG1 8,7 8,0 6,6 6,1 5,5 7.0
mG2 9,5 9,0 9,0 79 8,3 8,7
Deaf (Capovilla) 8,4 8,0 7.4 6,5 6,0 7.3
Hearing (Capovilla) 8,8 9,2 5,9 6,9 7,9 7,7

Figure 2. Pattern of mean correct answers by category in the WRCT and means in the sample of this article and Capovilla‘s et al. (2005).

Note: HPW: Homophonic Pseudowords; PPS: Pseudoword With Phonological Shift; PVS: Pseudowords With Visual Shift; SIW: Semantically Incorrect Words;
SPW: Strange Pseudowords; WRCT: Word Reading Competence Test.

rejecting pseudowords with visual shifts. In a different way, we can say that the skills measured by the SIW
and SPW categories are better established (with a score of 8 points or higher) and the skills measured by the
HPW, PPS and PVS categories are more impoverished in these groups. In terms of the WRCT mean, G1 and the
deaf group in the reference study differed from G2 and the group of listeners from the same reference study.

As for the response pattern of G2, which is the group of deaf people who presented the most different
means of communication, they presented better reading skills than all other samples, including the listeners
in Capovilla et al. (2005), with an mean performance of 8.74 points (except performance of G2 and the
sample of listeners in the SPW category, whose mean of correct answers did not differ in the two groups).
G2 achieved the highest score for all samples in the PVS category (8.3 points), while G1 obtained the lowest
rate of correct answers (5.5).

For the purpose of comparing our results with those in the study by Capovilla et al. (2005), we did not
include the analysis of the categories of Regular Correct Words (CRW) and Irregular Correct Words (CIW).
However, G1 and G2 did not differ significantly, as both CRW and CIW can be considered consolidated skills
in both groups of readers, as they exceeded 8 points, as follows: G1: CIW (8.1) and CRW (8.6); G2: CIW
(8.5) and CRW (8.5).

Discussion

We found that the older students in the present study sample presented the worst reading performance,
which seems to result from the changes in the teaching approaches for the deaf in recent years. Although
the bilingual education proposal, which considers Libras as the first language (L1) of the deaf person and
written Portuguese as their second language (L2), has had legal support in Brazil since December 2005 (Law
No. 5626), most students were part of the transition phase of the different models of education: oralism
(approach focused on integrating the deaf into the hearing community, emphasizing the oral language of
the country), bimodality (approach that uses speech and some signs concomitantly) and bilingualism.




Another point taken into consideration was that, after 2005, due to the law, deaf adults began to
be part of the school staff, either as instructors, teachers, technical or administrative staff, or in many cases,
as Libras teachers (formally or informally) who taught students and teachers. This allowed younger students
to have more direct contact with the sign language than older students due to greater interaction with
deaf adult Libras users. When bilingualism was adopted in schools, sign language became the language of
instruction, a common language, and no longer the ‘villainous language’, which used to be used at break
time in secrecy. The older students might have acquired the language earlier, but they had no opportunity
to practice it as the younger ones have today.

A striking factor of the investigated population refers to the school gap. We found that 26 students
(70%) were behind in their grade level according to their age. The difficulty of older students in reading may
be due to their school delay, as they had been retained in the grade and showed no significant improvement
in their language performance. Another explanation is related to the students’ first contact with Libras. None
of them had had contact with Libras before the age of 2 years, 61% had their first contact between the ages
of 2 and 7 years, and the others (39%) only had contact after the age of 8.

Reading processing

The present research used the WRCT to investigate the reading strategies of profoundly deaf individuals,
users of Libras, and determine if these strategies differ according to the use of speech and/or lip reading as
a complement to Libras and if using these resources are an advantage that facilitates the strategies.

In general terms (performance pattern and use of strategies), the results of the present study did not
differ from those of Capovilla et al. (2005), whose research was conducted with a heterogeneous sample
(individuals with different degrees of deafness), and the task applied was considered valid, despite its
limitations. At the same time, the analysis of the WRCT categories, as discussed below, shows the relevance
of this study in assessing a less heterogeneous group, such as G1 and G2.

Semantically Incorrect Words (SIW) and Strange Pseudowords (SPW): Stimuli from both categories
were correctly rejected by participants in G1 and G2 as the deaf participants in Capovilla et al. (2005), which
shows that limited access to the semantic system and serious reading problems did not occur in any of the
samples in our study.

Homophonic Pseudowords (HPW): The performance of G1 in this category was close to that of the deaf
group used as reference, and both groups fared better than the group of listeners, who, because they used a
phonological strategy, were confused with the phonological shifts. Only the readers in G2 correctly rejected
the items in this category, which shows good performance of skills that involve orthographic reading strategy.

Pseudoword with Phonological Shift and Pseudoword with Visual Shift: The difficulty of G1 participants
in rejecting pseudoword with Phonological Shift (PPS) and Pseudowords with Visual Shift (PVS) shows, in
principle, phonological processing problems. Because they do not activate phonological codes during word
recognition, and they have difficulty in correctly accessing their spelling representations, which is a sign
of logographic reading, these items were not easily rejected. Capovilla’s et al. (2005) explanation for the
improved reading performance of these items is that only oralized deaf individuals — profile of the deaf in
G2 —, can decode what they have read. Thus, it allows them to compare the phonological forms stored in
their lexicon with the unusual phonological forms in the pseudowords.

However, Bélanger et al. (2012) claim that the activation of phonological codes is impossible by the
profoundly deaf during reading. According to these authors, what is interpreted as sensitivity to phonological
characteristics of stimuli in some studies may be a strategy in which the orthographic overlap is being used
to accurately perform the task.
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Since spelling and phonology can be confused in the reading process, refined methods that clearly
evaluate the word identification process are extremely relevant. Hagiliassis, Pratt, and Johnston (2005) discusses
the degree of influence on orthographic operations during tasks used to assess phonological processing and
the degree of influence on phonological operations during tasks used to assess orthographic processing.
Negleting of these influences means that many researchers are using a specific task assuming that it is a
pure measure of phonological or orthographic processing when it is not. This issue is directly related to the
notion of testing or test combinations, which are optimal measures of the phonological and orthographic
processing skills as well as the notion of pure psychological testing, that is, a test that measures a specific
cognitive process as most precisely as possible without involving undesirable cognitive operations (Tunmer
& Nesdale, 1995).

In the same line, Bélanger et al. (2012) used the masked priming paradigm to investigate the effects
of orthographic and phonological codes during word processing and estimated the contribution of each
code during the reading process of skilled and less skilled deaf readers. This paradigm is a methodological
resource that can provide a more consistent test of phonological effects than the effects usually found in
lexical decision tasks. In these tasks, participants are presented with a list of randomly displayed real words
and pseudowords. Their task is to press a certain key for the first group of stimuli and a different key for the
second group. Therefore, it involves deciding whether the stimulus is a real word or a pseudoword.

In this case, according to the dual-route model of reading, the functionality of the phonological strategy
is inferred by the ability to read pseudowords, while the functionality of the orthographic strategy is mainly
demonstrated by the performance in reading real irregular words. Using masked priming, on the one hand,
makes the distinction between phonologically or orthographically resembled words possible and, on the
other, those that are not related to any of these aspects. The processing of information stored in memory is
facilitated by the presentation of a prime, i.e., a previous stimulus (Foster, 1999).

In the experiment conducted by Bélanger et al. (2012), prime pseudowords were used as distractors
to make the test less predictable. Four combinations were presented to participants: (I) similar orthographic
and phonological words (e.g., bore and BORD); (ll) similar phonological but different orthographic words
(e.g., baur and BORD); (lll) words that have no phonological and orthographic similarity (e.g., boin and BORD)
and (IV) words that have no relation to each other, and they are written and spoken in completely different
ways (e.g., clat and BORD).

Orthographic processing was measured by comparing categories 1 and 2, as phonological overlap
is constant and orthographic overlap is modulated between these conditions. Phonological processing was
measured by comparing categories 2 and 3, in which orthographic overlap is constant and phonological
overlap is modulated between these conditions.

Masked priming paradigm was combined with short Stimulus-Onset Asynchronies (SOA) — prime
exposure time —, in the lexical decision task to assess initial and automatic involvement of orthographic and
phonological codes during word processing. The task was based on the Bimodal Interactive Activation Model,
which proposes that orthographic codes are activated from 20 to 30 milliseconds (ms) before phonological
codes (Grainger & Holcomb (2009) for review). Participants were tested at 40 ms and 60 ms, with an interval
of 10 to 15 days between sessions. The analysis of 40 ms and 60 ms only showed a significant difference
for orthographic interactions and no significance for the phonological prime.

The results of Bélanger et al. (2012) have suggested that both the most and less skilled deaf readers
process information through the activation of orthographic codes — just as listeners do —, but they do not
use phonological codes in the initial processing of words, which differs from the hearing readers. Since no
differences were found between the two groups of deaf individuals (skilled and less skilled readers) regarding
the use of phonological codes in word recognition, the authors concluded that phonological processing is
not essential for proficient reading in profoundly deaf people.




In G2, no problems were detected in the correct rejection of PVS and PPS. Participants in this group
presented a higher ratio of correct answers in both categories when compared with participants in G1 and
the deaf individuals in Capovilla et al. (2005). In the PPS, the performance of the group in question (G2)
was even better than that of the listeners (means of 7.9 and 6.9, respectively) (Figure 2). According to what
has been discussed so far, success in identifying the categories of pseudowords may have been influenced
by orthographic information, which shows that it is better established in this group than in the other two
groups of deaf individuals (G1 and deaf individuals in Capovilla et al. (2005)).

Since the difference between G2 and G1 is the use of Libras in combination with speech and/or lip
reading (both groups are equivalent in cognitive ability, chronological age, age of exposure to Libras and fluency
in Libras), it is of interest to investigate how and why these resources positively influence the performance of
the tasks in question. The answer to these questions is beyond the scope of the present paper, since reliable
results require sophisticated experimental designs using accurate measurements of speech and lip reading
(in addition to Libras proficiency) as well as phonological and orthographic processes of reading. In this case,
positive and significant correlations between speech and/or lip reading with the phonological or orthographic
reading processes would, in fact, have a psychological reality.

Thus, due to the exploratory nature of the present study, we can raise two hypotheses from the
results. At least two are possible. The first is that, in profoundly deaf individuals, the use of oralism and lip
reading (or both) induce articulatory recognition of the word. That is, the movement of the lips during the
pronunciation of a word, which seems to facilitate the memorization of the spelling patterns, since it is as if
the deaf individuals could see the words being spoken as they read. According to Capovilla (2015a, 2015b,
2018), these individuals, when they use speech, they tend to shift between graphemes whose visible mouth
shapes are similar to each other. Thus, when comparing the deaf individuals who are only Libras signers,
“speech visualization” seems to allow the oralized individuals and those who lip read to process information
differently, which favors learning.

Another important point concerning “articulatory movement awareness” is that this ability might
be confused with “phonological awareness” in many studies. A recent example of this is the research by
Wang, Silvestri, and Jahromi (2018), who found an association between phonological abilities [measured by
a nonverbal phoneme detection task by Koo, Crain, LaSasso, and Eden (2008)] and reading comprehension
in profoundly deaf people. Wang et al. only discussed one item of this task, but it may be inferred that
instead of the task offering “a direct indicator of phonological abilities” (p.447) it may have functioned as
an indicator of participants’ “articulatory awareness”. As in the present study, Koo et al. (2008) compared
oralized deaf individuals and “cued speech cuers” with American Sign Language (ASL) users and found that
the former performed as well as the hearing controls.

Regarding the second hypothesis, which does not compete with the first one, but complements it, is
the possibility that speech and lip reading would not be directly linked to the development of the phonological
reading strategy. Probably the use of speech and lip reading strengthened the linguistic development of these
readers, allowing them to recognize words and access their meaning through orthographic cues, which
agrees with is the reading models developed for hearing children. These models focus more on language
skills than on phonological skills, since good language skills are predictive of competent reading in both
hearing and deaf children.

According to Catts, Hogan, and Adolf (2005) and Dickenson, McCabe, Anastasopoulos, Peisner-
Feinberg, and Poe (2003), general language problems crucially affect both word recognition and reading
comprehension, or even each of these domains in isolation. In the same line, Leach, Scarborough, and Rescorla
(2003) and Souza, Weirich, and Procailo (2017) found that students with oral language disabilities also have
reading difficulties. It has been shown that “linguistic comprehension” or “listening comprehension” (Kim &
Pilcher, 2016) predicted by cognitive and linguistic skills along with “word reading” (Foorman, Koon, Petscher,
Mitchell, & Truckenmiller, 2015; Kim, 2015; Kim, 2017; Kim & Wagner, 2015) or the “morphology” factor
(Kieffer, Petscher, Proctor, & Silverman, 2017) contributes directly to reading comprehension.
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Taken together, the findings on the influence of language skills on reading comprehension are
particularly relevant for deaf children who have limitations due to late language acquisition, which has an
impact on the mastery of their lexical and syntactic systems (Chamberlain & Mayberry, 2008) as well as the
morphological system (Trussell & Easterbrooks, 2017). It also has implications for the teaching of reading and
increasing language resources of the deaf through alternative systems such as speech and lip reading. Thus,
intervention efforts should focus on building a solid linguistic foundation and focus on word recognition
with an emphasis on orthographic cues. Corroborating Bélanger et al. (2012), teaching deaf children should
be global rather than simply focusing on phonological coding.

Conclusion and Recommendations

The performance of the deaf group using alternative means of communication (G2) was better in
all psycholinguistic categories in the reading test than the group that only used Libras (G1) and the deaf
group taken as reference, showing good word and pseudoword recognition skills. However, the improved
performance of G2 was not observed in the use of different reading strategies, except for greater accuracy
in the PVS category compared to the PPS, which indicates their preference for the orthographic strategy.
The overall G2 mean performance was 10.5 points higher than the G1 mean, which indicates that access
to multiple means of communication improves reading performance.

This finding has implications for the teaching of reading and the increase of language resources for the
deaf through alternative systems such as speech and lip reading. Thus, intervention efforts should focus on
building a solid linguistic foundation and focus on word recognition with an emphasis on orthographic cues.
The implementation of these suggestions is imperative, since the proper way to promote the development
of oral language and the learning of reading and writing for the deaf has been the subject of great debate
in education.

Finally, as for the measurement of the reading processes, reinforcing what has already been discussed
about pure psychological testing, researchers should identify undesirable cognitive operations when
interpreting their results. In the case of the word reading competence test, the correct rejection of the word
“Gaio" in the PVS category, for example, may have occurred due to orthographic and non-phonological
information, since the spelling of the stimulus is similar to the word “Gato”. The same can occur with the
pairs “Crianqas/Criancas”, "Jacapéllacaré”, " Teleuisao/Televisdo”, among others. It is well known that items
whose spelling pattern resembles real words can be read by analogy. Similarly, many studies that attribute

“phonological awareness” to the deaf is in fact before “articulatory awareness”.

Therefore, further research should focus on adopting an experimental design that allows the
investigation of the role of speech and/or lip reading to increase reading proficiency of profoundly deaf
individuals who are users of Libras, and researchers should dedicate themselves to the development and
validation of Libras, speech and lip reading proficiency measures as well as phonological and orthographic
processing measures, which is relevant for the reliability of studies and identification of reading strategies in
all types of participants, particularly in profoundly deaf individuals.
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