Renata Mousinho*
Jane Correa**

Habilidades linguistico-cognitivas em leitores e nao-
leitor es***

Linguistic and cognitive skillsin readersand nonreaders

*Fonoaudidloga. Doutora em
Linguistica pela Universidade Federal
do Rio de Janeiro. Professora Adjunta
da Graduacdo em Fonoaudiologia da
Faculdade de Medicina da
Universidade Federal do Rio de
Janeiro.Enderego para correspondéncia:
Av. das Américas 2678/11 - Barrada
Tijuca RJ - CEP 22640-102
(renatamousi nho@uftj.br).

**Pgicdloga. Doutora em Psicologia
pela Universidade de Oxford.
Professora Associada do Instituto de
Psicologia da Universidade Federal do
Rio de Janeiro. Cientistas do Nosso
Estado - FAPERJ. Bolsa de
Produtividade em Pesquisa - CNPg.

***Trabalho realizado na Universidade
Federal do Rio de Janeiro.

Artigo Original de Pesquisa
Artigo Submetido a Avaliaco por Pares

Conflito de Interesse: nao

Recebido em 01.09.2008.
Revisado em 20.10.2008; 10.03.2009.
Aceito para Publicag@o em 04.05.2009.

Referenciar este material como:

Abstract

Background: investigation of linguistic and cognitive skills in readers and nonreaders. Aim: to evaluate
the performance of readers and nonreadersin tasksrelated to several linguistic and cognitive skillsand to
determine the implication of the results to the clinical practice and to eduaction. Method: participants of
the study were 35 children in the process of a phabetization. The children were given tasks designed to
assess their cognitive and linguistic abilities. The group of nonreaders was composed by 20 children who
did not read any of the words presented on alist of 24 items. The group of readers included 15 children
who read nearly every word presented on the same list. Results: the group of readers presented a better
performance on the following tasks: language development assessment; a phanumeric rapid automatized
naming and working memory. There was agreat variability in the performance of readers and nonreaders
in the phonological awareness tasks. For the group of readers, syllabic judgment and segmentation tasks
were considered easy or very easy; syllabic transposition and phonemic subtraction presented medium
difficulty and phonemeidentification was considered adifficult task. For the group of nonreaders, syllabic
segmentation was considered an easy task; syllabic judgment presented medium difficulty, and syllabic
transposition, phonemic subtraction and phonemeidentification were considered very difficult. Conclusion:
the experience with reading influences the performance of children in linguistic and cognitive tasks. The
performance of readers and nonreadersin the phonol ogical awareness assessmentsindicatestheimportance
of taking into account not only the required level of linguistic segmentation but aso the cognitive level
required by the nature of the task.

Key Words. Language; Cognition; Reading.

Resumo

Tema: investigagao das habilidades linguistico-cognitivas em leitores e ndo-leitores. Objetivo: avaliar o
desempenho deleitores e ndo-leitores em tarefas rel acionadas a diversas habilidades linguistico-cognitivas
estabel ecendo aimplicagdo desses resultados para a clinica e para a educagdo. M étodo: participaram da
pesquisa 35 criangas cursando a alfabetizag8o, que realizaram tarefas destinadas & avaliagdo de suas
habilidades cognitivo-linglisticas. O grupo de ndo-leitores foi formado por 20 criangas que ndo leram
nenhumade umalistade 24 palavras, enquanto o grupo deleitores eraformado por 15 criangas que leram
quase todas as palavras. Resultados. Osleitores mostraram melhor desempenho nas tarefas: avaliagao do
desenvolvimento da linguagem; nomeagdo automatizada répida alfanumérica e memoria de trabalho.
Houve grande variabilidade no desempenho de leitores e ndo-leitores nas avaliacGes de consciéncia
fonoldgica. Para o grupo de leitores, identificagdo e segmentagéo silbica foram tarefas consideradas de
facil amuito facil; transposi¢ao silbica e subtragdo de fonemas foram de médiadificuldade eidentificacdo
fonémica, uma tarefa dificil. Para os ndo-leitores, a segmentagéo silébica foi considerada tarefa fécil;
identificacdo silbica, de média dificuldade, e tarefas de transposi¢ao silabica, subtragdo e identificacdo
fonémicas, muito dificeis. Conclusdo: A experiénciadaleiturainfluenciou o desempenho das criangasem
diferentestarefas de naturezalinguistico-cognitivas. O desempenho deleitores e ndo-leitores nas avaiagdes
de consciénciafonol dgicatraduz aimportanciade considerarmos ndo s o nivel de segmentacdo linglistica
reguerido, mas também a demanda cognitiva exigida pela natureza da tarefa.

Palavras-Chave: Linguagem; Cognicdo; Leitura.
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I ntroduction

Reading involves integration of different
cognitive-linguistic skills, particularly those related
to phonological processing (1-3). Longitudinal and
transverse studies (4-6) have emphasized the
development of phonological awareness, working
memory and rapid automatic naming asimportant to
reading learning during first years of formal
education. Morelimited and less systematic studies
are experiments that investigate the opposite: the
role of literacy on the development of cognitive-
linguistic skills. Studies on the performance of
readers and non-readers provide evidence for the
understanding of such relationship (7-8).

Readers, compared to non-readers, present better
performance on tasks of phonological awareness,
working memory and explicit visua analysis (9-10).
Neuroimaging studieson performance of non-literate
and literate subjects on verbal language tasks
corroborate to such results suggesting, still, the
hypothesisthat the functional brain architecture can
be modulated by written language (8, 11).

Among the ways to describe the relationship
between cognitive development and learning of
written language, in the present study it was opted
to perform a comparative analysis between groups
of readers and non-readers composed by children
with typical development. This way, we examined
differencesamong children readersand non-readers
of the same age, attending alphabetizing classes of
the same school, on the development of cognitive-
linguistic skills, particularly those related to
phonological processing. Understanding of the
influence of alphabetizing on such skills brings
relevant implications for clinical practice and
education.

Method

Fifty children who were attending al phabetizing
class, and were participants of the research project
approved by the Research and Ethics Committee of
the Deolindo Couto Neurobiology Institute,
participated in the study after parents signed a
consent form. Given the great demand for the
institution where the study was conducted - aschool
of reference in public education of Rio de Janeiro -
the entry of children on literacy classisrealized by
drawing lots among the candidates. As aresullt, the
children, although all being 6 yearsof age, presented
differences on their reading and writing experience
which ranged from spelling skills own name to
anal phabetism.
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The groups of readers and non-readers were
composed through the performance of childrenina
reading list of 24 words adapted to alphabetizing
class by Capovilla and Capovilla (12). The non-
readers group was composed by children who did
not read any of the words from the list, while the
readers group was composed by children who
received the 25% higher scores on the reading task
- which corresponded to fluent reading of at least 23
words. Thus, 20 children wereincluded inthe group
of non-readers (averageage=6.7, SD =2.87) and 15
children in the group of readers (average age = 6.8,
SD =3.95, Median=24 words).

Children performed in May (classes start in
February) aset of tasksthat included the assessment
of verbal language development, rapid automated
naming, working memory and phonological
awareness. The assessment of the development of
verbal language was performed through the
application of tests proposed for children from 6
years to 6 years and 11 months on the Language
Development Evaluation Test (Avaliacéo do
DesenvolvimentodaLinguagem-A.D.L.(13), which
comprises 8 items related to both language
comprehension (comprehension of concepts
involving quantitative language, speed, spatial
relationship and temporal relationship) and language
expression (ability of defining words, completing
analogies, derivation of words, and memory for
sentences). The naming skillswere evaluated by the
Rapid Automated Response Test N.A.R. (14), which
involved items related to sequential nhaming of
boards containing as stimuli: objects, colors, |etters
and digits. The assessment of working memory
included tasksrelated to digit span (15) and nonword
repetition (16). Thetasksof phonologica awareness
- PA (17) involved the judgment of rhymes, syllabic
and phonemic analyses. The assessment of syllabic
awareness was composed by tasks of synthesis and
segmentation of dissyllable, trisyllable and
quadrisyllable words; identification of syllables in
initial, medial and final position and transpositionin
wordswith two, three or four syllables. On phonemic
level were included: tasks of subtraction of initial,
medial or final position; phonemic synthesis and
segmentation of words from three to seven
phonemes; identification of words with the same
phonemes in initial, medial and final position, and
transposition of words with two to five phonemes.

Results

The NAR andyss was based on the grouping of
tasks - a one side the figurative tasks (objects and
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colors) and at the other the aphanumeric ones (digits
and letters) - based on the principle that, although
sgnificant intermsof requiring verba responses, they
are conceptualy distinct (18). The response of the
childrenwasmeasured by secondsneeded for decoding
the stimuli, therefore, the faster the response the better
it was. The performance of the groups was compared
by t Student test for independent samples. There was
no significant difference between readers(M = 143.67,
SD =53.41) and non-reeders(M =136.60 SD = 37.60, t
(33) =. 46 p=.65) for thenaming of objectsand colors.
On the other hand, a significant difference between
readers(M =84.60, SD = 23.75) and non-readers (M =
11858, SD =57.22,1(25) =- 2.09 p=.046) wasobserved
for the naming of numbersand letters.

Table 1 showsthe performance of groupsin terms
of average proportion of correct responses on other
measures related to cognitive-linguigtic skills. The
A.D.L. andysis was carried out considering a single
score that grouped comprehensive and expressive
tasks. Theworking memory waseva uated and andyzed
based individualy on tasks involving repetition of
numbers and nonwords. Regarding the PA tasks, the
subdivison according to the linguistic segmentation
level requested at each task was conducted. Thisway,
children's performance on tasks of phonological
andysisperformed e therhyme, syllableand phonemes
levels was performed. The performance of groups of
readers and non-readers on the varioustasksrelated to
cognitive-linguigtic abilitieswerecompared by t Student
test for independent samples.

There were sgnificant differences between the
means of readers and non-readers group in al tasks
rel ated to the assessment of cognitive-linguigtic abilities
of children. Theperformanceof reederswas, ingatidtica
terms, Significantly better than thegroup of non-readers
ontasksof verba language (ADL), working memory -
such for the repetition of numbers asfor the nonword
repetition - and of phonologica awareness on their
various levels of andyss.

Regarding the assessment of phonological
awareness, amoredetailed analyssof the performance
of children on tasks related to syllable and phoneme
was performed oncetheassessment of the performance
at theseleve sinvolved anumber of different skills, as
canbeobservedin Table2. The performanceof readers
and non-reeders on tasks of phonological awareness
was compared using the Student t test for independent
samples.

Observing Table 2, it is verified that there was no
sgnificant difference on the performance of readers
and non-readers on the task of syllabic synthesis,
phonemic synthesis, phonemic segmentation and
trangpogition. Thetask of syllabic synthess proved to
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be extremely easy for the children, being amongst the
firgt acquiditions related to phonological awareness.
Such results are consigtent with those obtained by
other Brazilian researchers (12, 14, 18). Thus, it is
expected that children should present this ability even
before entering the formal process of aphabetizing.

The other phonological awareness tasks which
results showed no difference between the performance
of reedersand non-readerswere those considered very
difficult. These tests aimed to assess phonemic
awareness such as synthesis, segmentation, and
transposition of phonemes. Unlike the syllabic
gynthesis, theability of phonologica anadyssexpressed
onthesetasksisof late acquigition, which goesbeyond
thea phabetizing period (11, 17).

On the other hand, the following phonologica
awarenesstaskswere s gnificant: syllabictrangpostion,
segmentation and identification; phonemic
identification and subtraction. Despite the difference
ontheperformance of readersand non-readersinthese
tasks, it is observed that even for the group of readers,
the performance varies consderably according to the
cognitivedemandsof thetask and thelevd of linguistic
segmentationrequired (19).

Cond gtent with the psychometric andyss (20), we
could distinguish five degrees of task difficulty
according to themean accuracy proportion of children:
very difficult (0-.20), difficult (.20-. 40), mediumdifficulty
(.40-. 60), easy (.60-. 80) and very easy (.80- 1). Forthe
group of readers, syllabic identification and
segmentation tasks were tasks consdered from easy
to very easy respectively; syllabicimplementation and
phonemic subtraction were both considered of medium
difficulty and phonemic identification, adifficult task.
For the non-readers group, the task of syllabic
segmentation was cong dered an easy task, the syllabic
identification atask of medium difficulty, and thetasks
of syllabic implementation, subtraction and
identification of phonemes were considered very
difficult. The judgment of rhymes was of average
difficulty for the group of non-readers, and very essy
for the readers one.

Insummary, thefindingsshowed that a phabetizing
seemsto promote the devel opment of verba language
skills, working memory, aswell asmost of the tasks of
phonological awareness. In contrast, the fast
automated naming proved to be less driven by the
experience of reading learning, and proved to be
sgnificant only on aphanumeric tasks. Therewereno
significant findings for syllabic synthesis - which did
not differentiate the groups for being very easy - and
thetasksof phonemic awareness, synthesis, phonemic
segmentation and phonemictranspodtion - whichwere
too complex for both groups.
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TABLE 1. Linguistic-cognitive abilities of readers and non-readers.
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ReadersGroup Non-readers Group
(=20 (n=15)

M D M SD df t p
AD.L. .98 .05 .84 21 22 2,73 ,014*
Di git Span .65 .20 .50 21 33 216 .038*
Nornword repetition .88 .10 .75 .24 27 222 .035*
PARhyme .90 13 A7 .36 25 499 ,000**
PA-Syllabic .80 .08 .55 .20 27 511 ,000**
PA -Phonemic .15 12 .03 .06 19 364 ,002**

Note*p=.05; **p=.01
TABLE 2. Phonological awareness in readers and non-readers.
ReadasGroup Non-+eaders Group
(n=20) h=19
M D M D Df t p

Syllabic Synthesis 95 10 .84 31 24 1,46 157
9/llabic Segmentaion .97 07 .80 33 21 2,29 ,033*
Syllabic Identification .76 14 .46 31 28 3,91 ,001**
Syllabic Trangpostion .52 19 .10 17 3 6,74 ,000**
FhonemeSubtraction 52 43 .05 2 2 3,80 ,001**
Fhonemic ldentification .34 .36 A1 21 21 2,20 ,039*
Fhonemic Synthes's 02 .06 .00 00 - -
Fhonemic Segmentation .00 .00 .00 00 - -
Fhonemic Trangposition .00 .00 .00 .00 - -

Note*p=.05; **p=.01
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Discussion

The comparison between the performance of
readers and non-readersin different tasksrelated to
different cognitive-linguistic skills allows us to
broaden our understanding of the intricate
relationship between development and learning of
written language. The results are consistent with
the hypothesis that the domain of written language
present impacts on the cognitive-linguistic
processing (10-11), pointing to the influence that
alphabetizing brings, particularly toworking memory
and to alphanumeric rapid automatic naming skills.
Readers showed better performance on the tasks of
verbal language assessment, on repetition of digits
and nonwords, as well as they designated letters
and numbers faster than non-readers did. Results
were similar to those obtained in other studies that
compared children with and without specific written
languagelearning difficulties (21) or groupsof readers
and non-readers adults (7-9).

The relationship between the learning of written
language and the devel opment of cognitive-linguistic
abilities does not seem, however, unidirectional, but
instead reciprocal - mainly in what concerns the
development of phonological awareness. Thus, a
certain level of phonological analysis would be
expected prior to aphabetizing, thereby influencing
the learning of written language. The results of this
study show that this seems to be the case for skills
related to syllabic awareness on the Brazilian
Portuguese language. Syllabic synthesis and
segmentation skillswere presented asbeing very easy
for non-reader childrenwho participated inthisstudy.

Moreover, according to the hypothesis of
reciprocal causality (22), the domain of written
language would promote further development of
phonological awareness skills, as this study
revealed, the significantly better performance of the
group of readers as compared to the one of the
non-readers in several phonological awareness
tasksrelated to rhyme and syllable.

The identification of the development of
cognitive-linguistic skills related to reading at the
beginning of formal schooling seems to be of
extreme relevance to provide parameters based on
empirical evidence for the planning of early
intervention programsto possible reading problems
(29, 23, 24). The scores of the non-reader group on
tasks of phonological analysis associated to the
syllable suggest that the low performance on tasks
of syllabic awareness, rather than performance on
tasks of rhyme judgment, may indicate difficulties
on the alphabetizing process on Brazilian
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Portuguese. In this sense, developing the skills of
phonological awareness at the syllabic level
appearsto beimportant intermsof early stimulation,
both on the educational and on the clinical point of
view, in order to overcome initial difficulties in
|earning written language (25).

Items related to phonemic awareness were, on
the other side, difficult, even for the readers, being
such ahilities - as suggested by the results of this
study - developed during subsequent years to
alphabetizing (17). Itemsrelated to the devel opment
of phonemic awarenessdo not seemto be, therefore,
the best indicators during evaluation, either in
clinical or in educational terms, of possible
difficulties on the alphabetizing process on the
Brazilian Portuguese language.

Theresults concerning the relative difficulty of
different tasks of phonological awareness - which
indicate theimportance of phonological processing
at the syllabic level over rhyme judgment and
phonemic alliteration - contrast with the results of
empirical evidence obtained for the English
language (26), but, however, agree to results of
readersand non-readers of the Spanish language(7).
These results may be interpreted according to the
syllable prominence in both Brazilian Portuguese
and Spanish (27), corroborating to the hypothesis
that the language with which the child learns to
read particularly influences the development of
phonological processing skills(28-30).

Conclusion

Better performance of the group of readerswas
observed on abilities of verbal language, automatic
alphanumeric naming and working memory either
for numbers or nonwords.

The considerablevariability on the performance
of readers and non-readers on assessments of
phonological awareness reflects the importance of
considering not only the level of linguistic
segmentation requested but also the cognitive
demand required by the nature of the task.

Our evidences suggest that the assessment of
phonological skills based on one only result - by a
composite measure of phonological awareness
(obtained from the sum of different tasks), or by
thechoiceof asingletask - isof littlevalueinclinica
and in educational terms.

A more accurate assessment of phonological
awareness of readers and non-readers - with
educational or clinical purposes- would arisefrom
the design of a profile of different abilities of
phonological analysis presented by the child.
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