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Abstract

Background: auditory processing maturation in school children with and without learning difficulties.
Aim: to verify response improvement with the increase in age of the auditory processing skills in
school children with ages ranging from eight to ten years, with and without learning difficulties and to
perform acomparative study. M ethod: eighty-nine children without |earning complaints (Group |) and
60 children with learning difficulties (Group I1) were assessed. The used auditory processing tests were:
Pediatric Speech Intelligibility (PSI), Speech in Noise, Dichotic Non-Verbal (DNV) and Staggered
Spondaic Word (SSW). Results: abetter performance was observed for Group | between the ages of eight
and tenin all of the used tests. However, the observed differences were statistically significant only for
PSI and SSW. For Group Il, a better performance was also observed with the increase in age, with
statistically significant differencesfor all of the used tests. Comparing the results between Groups | and
I1, a better performance was verified for children with no learning difficulties, in the three age groups,
in PSI, DNV and SSW. Conclusion: astatistically significant improvement was verified in the responses
of the auditory processing with theincreasein age, for the ages between eight and ten years, in children
with and without learning difficulties. In the comparative study, it was verified that children with
learning difficulties presented alower performancein all of the used testsin the three age groups. This
suggests, for this group, a delay in the maturation of the auditory processing skills.
Key Words: Hearing; Hearing Disorders; Auditory Perception; Learning.

Resumo

Tema: maturag&o do processamento auditivo em escolares com e sem dificuldades escolares. Objetivo:
verificar amelhorade resposta com o aumento daidade em habilidades do Processamento Auditivo em
criangas com idades de oito, nove e dez anos, com e sem dificuldades escolares, e realizar estudo
comparativo. Método: foram avaliadas 89 criancas sem queixas de dificuldades escolares (Grupo |) e 60
com queixas de dificuldades escolares (Grupo I1). Os testes do processamento auditivo aplicados foram
o Pediatric Speech Inteligibility (PSl), o Falacom Ruido, o Dicético N&o Verbal (DNV) e o Sttagered
Spondaic Word (SSW). Resultados: no Grupo |, foi verificado melhor desempenho naresposta entre as
idades de oito e dez anos para todos os testes, mas com diferencgas estati sticamente significantes apenas
paraos testes PS|I e SSW. Para o Grupo |1, também foi verificado melhor desempenho na resposta com
o aumento da idade, com diferengas estatisticamente significantes, para todos os testes. No estudo
comparativo entre o Grupo | e o Grupo I, para o desempenho em cada teste e para cada faixa etéria,
verificou-se melhor desempenho no grupo de criangas sem dificul dades escolares, nas trés faixas etarias,
nos testes PSI, DNV e SSW. Conclusdo: neste estudo, verificou-se amelhora de resposta com o aumento
daidade, estatisticamente significante, no desempenho de habilidades do processamento auditivo para
as faixas etérias entre oito e dez anos, tanto em criangas sem dificuldades escolares como nas com
queixa de dificuldades escolares. No estudo comparativo, verificou-se que as criangas do grupo com
dificuldades escolares apresentaram pior desempenho em todos testes aplicados e para as trés faixas
etérias, sugerindo atraso na maturagdo das habilidades do processamento auditivo neste grupo.
Palavras-Chave: Audicao; Transtorno da Audicgao; Percepcdo Auditiva; Aprendizagem.
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Introduction

The auditory processing skills evaluation has
provided agreat contribution for theidentification
and for the intervention of children with learning
difficulties.

According to the consensus promoted by the
American Speech-Language Association (ASHA),
the auditory processing was defined as
“mechanisms and processes of the auditory
nervous system” (ASHA, 1995), that enable the
speech decoding and understanding, specially in
unfavorable situations, such asin the presence of
background noise or competitive speech (Jerger
and Musiek, 2000).

The first auditory processing tests emerged
with the necessity to evaluate the central auditory
pathway for theidentification and the localization
of cerebral lesions. Boccaet al. (1954) were one of
the first researchers to use speech stimuli in a
dichotic presentation, verifying worse responses
intheear contra-lateral to the hemispherical lesion.

Nowadays, the association between |earning
difficulties and auditory skills development
disordershasbeen one of themain focus of studies
performed with auditory processing tests (Bamiou
et al., 2001; Chermak and Musiek, 2002; Heiervang
et al., 2002; Moncrieff and Musiek, 2002; Phillips,
2002; Purdy et al., 2002; Wertz et al., 2002; King,
2003).

Several auditory processing tests were
elaborated in Brazil, as reported by Pereira and
Schochat (1997) and there are several studies
associating the Auditory Processing disorder with
learning difficulties (Camara, 1998; Almeida, 2000;
Fdlipe, 2000; Lemos, 2000; Garcia, 2001; Fellipeand
Colafémina, 2002; Frota, 2003).

Theauditory processing disordersthat present
a manifestation diversity may be identified by
electrophysiological tests, which verify the
auditory pathway integrity, and by behavioral tests
which evaluate the auditory function, that is, the
auditory skills. The precision on the audiological
diagnosis and on the therapeutic planning will
depend on the adequate interpretation of the
auditory processesevaluation (Bamiou et al. 2001;
Chermak and Musiek, 2002).

Among the several aspects involved in the
auditory processing diagnostic eval uation, Musiek
and Gollegly (1988) stressed the auditory
maturation. The authors affirmed that the auditory
tests are dependent on the neural function and
must be interpreted within a “neuromaturational”
context.
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Schochat (2001) stressed that the main goals
of the central auditory evaluation areto verify the
integrity and the neuro-maturation status of the
auditory pathway.

The maturation of the auditory pathway has
been documented in several studies with the
electrophysiological tests (Ponton et al., 2000;
Kraus, 2001; Schochat, 2001; Purdy et al., 2002),
where it was verified better responses from birth
until the age of 12 years, when the responses
patterns became similar to the adults’ ones.

Regarding the auditory processing behavioral
tests, some studies reported an evident
quantitative improvement in the responses with
theincrease of age, specially between the ages of
eight and ten years (Musiek and Gollegly, 1988;
Chermak and Musiek, 1992; Camara, 1988; Almeida,
2000; Schochat et al., 2000; Phillips, 2002; Costaet
al., 2004). However, only a few studies had as a
central proposition to verify the maturation effect
on the behavioral responses.

In astudy performed with children presenting
learning disorders, Musiek and Gollegly (1988)
found a little response improvement with the
increase of age, specially inthedichotictests. The
authors associated this data to the possible late
maturation of the corpus callosum - the involved
area in dichotic tests. They concluded that the
maturation aspectsare specially interestingin cases
of learning disorders, once they occur in children
who frequently present adelay inthedevelopment
of auditory skills.

Ponton et a. (2000) affirmed that the verification
of theauditory responses maturation providesdata
for the correct planning of stimulations according
to the degree of delay found.

Schochat (2001) studied the effect of maturation
on the performance of auditory processing tests.
Theauthor verified the maturation for thetemporal
ordering skill in normally hearing children, aging
between seven and 16 years, when the responses
pattern became similar to the adults' one. In this
study, the author concluded that the behavioral
evaluation may reflect the neural systemimmeaturity,
and this is an essential factor for the diagnosis
and management of the rehabilitation process.

The correct interpretation of the behavioral
tests in the auditory processing evaluation will,
therefore, request the determination of the
normality criteria regarding the maturation
processes.

Neves e Schochat
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Therefore, the aim of this study was to verify
the maturation of auditory processing skills of
children with and without learning difficulties,
aging eight, nine and ten years old.

For this study, the significant improvement in
the auditory processing asthe age increased, was
associated to the auditory maturation process of
theseages. Furthermore, it isbelieved that theworse
performance in auditory processing tasks of
children with learning difficulties may be a
manifestation of maturation delay.

In this study, four auditory abilities were
verified in relation to three age groups (eight, nine
and ten years old). It is believed that from seven
yearsold, children areready to respond to auditory
processing behavioral tests (Pereiraand Schochat,
1997), and that there might be an improvement in
the performance until the age of ten years old
(Chermak and Musiek, 1992; Camara, 1998;
Almeida, 2000; Schochat et &l ., 2000).

Method

The children’s parents or legal guardians
agreed to voluntarily participate of the study after
signing the informed consent term (protocol no.
731/01). The sample size was appropriate for the
purpose of this study.

Subjects

149 school children, 82 femaleand 67 malefrom
public Primary Schools of S0 Paulo city, aging
eight, nineand ten yearsold took part in thisstudy.

Theinclusion criteriafor the participantswere:
absence of evident neurological, psychiatric and
hearing disorders; they should attend a public
Primary School and befrom eight to ten yearsold.

According to the school teacher’s interview,
the participants were distributed in two study
groups, with and without learning difficulties.
Group | was composed by 89 participants without
learning difficulties: 39 aging eight years old, 29
aging nineand 26 aging 10 yearsold. Group |1 was
composed by 60 participants with learning
difficulties: 20 aging eight, 20 aging nine and 20
aging 10 yearsold.

Method

The equipments used for the audiological
evaluation were: a Heine otoscope, a soundproof
booth, aGrason-Stadler GSI-61 audiometer (ANSI,
1989); earphones TDH 50; lists of disyllable and
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trissyllableswords; aGrason-Stadler GSI-33middle
ear analyzer (ANSI, 1987).

For the auditory processing behavioral
evaluation, a Panassonic CD player connected to
the GSI-61 audiometer; CDsvolumes| and Il with
the tests recordings; and a picture poster with the
responses for the PS| and NVD tests, edited by
Pereira and Schochat (1997), were used.

All participants underwent the basic
audiological evaluation (pure tone and speech
audiometry and immitance measures) and the
auditory processing evaluation in the Speech-
Language Laboratory on Auditory Processing of
the Speech-Language Department - Medicine
School of the University of S&o Paulo (FMUSP).

The tests administration followed the
recommendations established in the “Auditory
Processing Evaluation Manual” published by
Pereira and Schochat (1997).

From this Manual, two monotic tests were
applied - PSI for the selective attention skill with
visual support, and Speech in Noise for the
auditory closureskill. Two dichotic testswere also
applied: the Non-Verbal Dichotic test (NVD) with
Focused Attention for the focused attention skill,
and the SSW for the analysis-synthesis skill.

The PSI test involved the identification of
sentenceswith competitive message, with avisual
support for the correct response. The participant
wasinstructed to hear astory and, simultaneously,
he would be asked to point afigure presented in
the poster in front of him.

For the Speech in Noise test, the participant
was instructed to hear a series of monosyllabic
wordstogether with anoise, and he should repeat
the words he heard.

For the NVD test, that involves the
identification of two different non verbal sounds
presented in each ear simultaneously, the
participant was asked firstly to point the picture
corresponding to the sounds presented only in
theright ear, and then, to the sounds presented in
the left ear.

For the SSW test, that involves the
identification of four different disyllables presented
simultaneously in both ears, the participant was
asked to repeat the four words.

According to the purposes of this research,
the statistical analysis aimed at verifying the
significant differences in the auditory skills
performance according to the age. Therefore, the
analysis of variance parametric test ANOVA was
used. The significance level used was 0,05 (5%);
for values higher than 0,05 the null hypothesiswas
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considered true (no difference between the groups)
and, for the contrary, the alternative hypothesis
was considered true (significant statistical
difference between the groups).

Results

Table 1 presents the results of Group I,
composed by childrenwithout learning difficulties.

Inthis Group, the older the children, the better
the responses in all tests. However, significant
statistical differences were found between the
averages of correct responsesinthe PS| and SSW
tests.

Thus, in order to determine the age group
responsible for the significant difference, the
comparisons were made two-by-two for thesetwo
tests (Table 2).

In Group I, significant statistical differences
were found in the PSI test comparing the correct
responses averages between the age groups of
eight and nine years old and between the age
groups of eight and tem years old. In the SSW
test, asignificant statistical difference was found
between the age groups of eight and nine years
old.

Graph | shows the averages of correct
responses of Group I, for each age group in the
four tests.

Table 3 presents the results of Group II,
composed by children with learning difficulties.

InthisGroup, significant statistical differences
were found between the averages of correct
responses in all tests according to the age
increase. Therefore, it was also necessary to
analyze the age groups two-by-two in order to
verify which one was responsible for the
difference.

314

Pré-Fono Revistade Atualizagdo Cientifica, v. 17, n. 3, set.-dez. 2005

In Group |1, there was significant differencein
the PSI test between the age groups of eight and
nineyearsold, and of eight and ten. In the Speech
in Noise test, there were significant differences
between theageseight and ten yearsold, and nine
and ten years old. In the NVD test, a significant
difference was found between the ages eight and
nine years old. In the SSW test, there were
significant differences between the age groups of
eight and nine years old, and eight and ten years
old.

Graph 2 illustrates the averages of correct
responses of Group |1, in the four tests according
to the age group

In the majority of the tests, it was verified a
worse performance in the group with learning
complaints (Group I1) in relation to the group of
participants without |earning complaints (Group I).
However, for each test the significant differences
occurred in distinct age groups.

Inthe PSI test, asignificant differencewasfound
between the average of correct responses of Group
I and Group |1 at the age of nine years.

In the Speech in Noise test, a significant
difference was found between the average of
correct responses of Groups| and 1, at the age of
ten years.

Inthe NV D test, thesignificant differenceswere
observed in the age groups of eight and ten years
old.

And, in the SSW test, there were significant
differences between the averages of correct
responses of Group | and Group I inall age groups.

Neves e Schochat
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TABLE 1. Distribution of averages, standard desviations and significance level obtained in each test, according to the age in group |

Grupo | Média  DesvioPadrdo Tamanho P-Vaor
8 Anos 74,4% 12,7% 68
PSI 9 Anos 83,3% 11,0% 58 <0,001*
10 Anos 83,1% 12,5% 52
8 Anos 67,0% 8,6% 68
FalacomRuido | 9 Anos 68,3% 8,7% 58 0,223
10 Anos 69,8% 8,7% 52
8 Anos 90,2% 11,9% 68
DNV 9 Anos 88,8% 18,4% 58 0,094
10 Anos 94,4% 10,0% 52
8Anos 76,1% 13,1% 68
SSw 9 Anos 82,3% 11,3% 58 0,023*
10 Anos 80,1% 13,3% 52

* = diferencas estatisticamente significantes.
Legenda: PSI = Pediatric Speech Inteligibility; DNV = Dicético Nao Verbal; SSW = Stagered Spondaic Word.

TABLE 2. Results of the p-values found in the comparison between the PSI and SSN tests for each age group in group |

P-Vaores
Grupo | 8 ANos 9 Anos
9 Anos < 0,001*
PSI
10 Anos < 0,001* 0,929
9 Anos 0,006*
10 Anos 0,107 0,354

* = diferencas estatisticamente significantes.

GRAPH 1. Averages of correct responses of the participants without learning difficulties (Group I) according to the age, in each auditory
processing test.

100-
801
60-
40
20-

0 T T T 1
PS fala com ruido DNV W
O 8 anos @ 9 anos O 10 anos

Legenda: PSI = Pediatric Speech Inteligibility; DNV = Dicdtico Nao Verbal; SSW = Stagered Spondaic Word.

Maturago do processamento auditivo em criangas com e sem dificul dades escolares 315



Pré-Fono Revistade Atualizagdo Cientifica, v. 17, n. 3, set.-dez. 2005

TABLE 3. Distribution of averages, standard desviations and significance level obtained in eache test, according to the age in group 1.

Grupo |1 Média DesvioPadrdo Tamanho P-Vaor
8Anos  70,8% 13,3% 40
PSI 9Anos  78,5% 12,7% 40 0,007*
10 Anos  80,0% 15,5% 40
8 Anos  68,4% 9,8% 40
Falacom g anos 67,206 9,5% 40 0,007*
Ruido
10 Anos  73,7% 9,7% 40
8Anos  76,3% 20,6% 40
DNV 9Anos  86,7% 17,6% 40 0,049*
10Anos 82,7% 18,5% 40
8Anos  62,4% 16,0% 40
SSW 9Anos  71,6% 13,3% 40 0,004*
10 Anos  73,3% 16,3% 40

* = diferencas estatisticamente significantes.
Legenda: PSI = Pediatric Speech Inteligibility; DNV = Dicdtico Nao Verbal; SSW = Stagered Spondaic Word.

TABLE 4. Results of the p-values found in the comparison between the psi, speech in noise, nvd and ssw tests for each age group ingroup 1.

P-Vdores
Grupo |1 8 Anos 9 Anos
9 anos 0,009*
PSI
10 anos 0,005* 0,638
9 anos 0,595
Falacom Ruido

10 anos 0,016* 0,003*
9 anos 0,017*

DNV
10 anos 0,145 0,331
9 anos 0,007*

SSwW
10 anos 0,003* 0,601

* = diferencas estatisticamente significantes.

GRAPH 2. Averages of correct responses of the participants with learning difficulties (Group I1) according to the age, in each auditory
processing test.

100+
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201
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Legenda: PSI = Pediatric Speech Inteligibility; DNV = Dicdtico Nao Verbal; SSW = Stagered Spondaic Word.
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TABLE 5. Comparison between the averages and standard deviations of correct responses found in group | and group Il according to the

age group. in the PSI test.

8 Anos 9 Anos 10 Anos
PSI
Grupol  Grupolll Grupo | | Grupo 11 Grupo | | Grupo 11
83,3% 78,5% 83,1% 80,0%

média 74,4% 70,8%

desvio o o
padréo 12,7% 13,3%

tamanho 68 40
p-vaor 0,159

11,0% 12,7%
58 40
0,050*

12,5% 15,5%
52 40
0,294

* = diferencas estatisticamente significantes.
Legenda: PSI = Pediatric Speech Inteligibility.

TABLE 6. Comparison between the averages and medians of correct responses of groupsi and ii according to the age group, in the speech

in noise test.

Falacom 8 Anos

9 Anos

10 Anos

Ruido  Grupol Grupoll
média 67,0% 68,4%

desvio
padrio 8,6% 9,8%

tamanho 68 40
p-valor 0,456

Grupo |l  Grupo Il
68,3% 67,2%

8,7% 9,5%

58 40
0,539

Grupo!|  Grupoll
69,8% 73,7%

8,7% 9,7%

52 40
0,044*

*= diferencas estatisticamente significantes.

TABLE 7. Comparison between the averages and medians of correct responses of groupsi and ii according to the age group, inthe NV D test.

8 Anos

9 Anos

10 Anos

DNV
Grupo |l  Grupoll

média 90,2% 76,3%
desvio
0, 0,
padréo 11,9% 20,6%
tamanho 68 40

p-valor < 0,001*

Grupol  Grupoll
88,8% 86,7%
18,4% 17,6%

58 40
0,568

Grupo |l  Grupoll
94,4% 82,7%
10,0% 18,5%

52 40
< 0,001*

* diferencas estatisticamente significantes.
Legenda: DNV = Dicético N&o Verbal.

TABLE 8. Comparison between the averages and medians of correct responses of groupsi and ii according to the age group, in the SSW test.

8 Anos

9 Anos

10 Anos

Grupo | Grupo I
média  76,1% 62,4%
desvio
0, 0,
packo 13,1% 16,0%
tamanho 68 40
p-vaor < 0,001*

Grupol  Grupoll
82,3% 71,6%
11,3% 13,3%

58 40
< 0,001*

Grupo | | Grupo Il |
80,1% 73,3%
13,3% 16,3%

52 40
0,031*

* = diferencas estatisticamente significantes.
Legenda: SSW = Sttagered Spondaic Word.
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Discussion

The neural maturation is one of the processes
that occur during theindividual’ sdevel opment for
the complete structuring and functioning of the
nervous system (Kolb and Whishaw, 2002). Inthis
study, a correlation between the behavior and the
neural development was observed, that is, between
the development of auditory skills and the neural
maturation (Chermak and Musiek, 1992; Ponton et
al., 2000; Kraus, 2001; Moore, 2002; Phillips, 2002).

Concerning Group I, with participants without
complaints of learning difficulties, it was verified
that the older the children, the better the performance
in the four auditory processing tests (PSI, Speech
inNoise, NVD and SSW), although the differences
were statistically significant only for the PSI and
SSW tests (Tables 1 and 2; Graph 1). Thus, it was
observed an evident difference of performance
between the ages of eight and ten yearsold in all
tests; the age of nineyearsold could be considered
a transition age, sometimes with a performance
similar to the age of eight years, sometimes similar
to the age of ten yearsold.

Although no national studies with an age
group analysis of the auditory processing tests
had been found, the results observed here were
compared to those involving school age children.

In the PSI test, the results of this study agreed
with the ones found by Garcia (2001), who
encountered an average of 89% for children aging
over nine years old. These data confirmed an
improvement of the performanceinthistest, between
the ages of eight and nine yearsold.

Inthe Speechin Noisetest, theresults observed
in this study agreed with the ones found by Frota
(2003), if we consider theagegroupsinvolvedinthe
studies; the author evaluated children between nine
and 12 years of age and obtained averagesof correct
responses higher than the ones found in this study
(81,0%). The improvement of the performance
between theages of eight and tenyearsold wasal so
verified in thistest.

The higher averages of correct responseswere
observed in the NVD test and this result agreed
with Lemos (2000) and Frota (2003) who also
reported elevated averages of correct responses
(95% and 96%). These data may indicate that for
the studied age groups, the maturation of the
auditory skill involved in the NVD test occurred
before eight years of age.

In the SSW test, the averages of correct
responses were lower than those reported in the
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literature. Camara (1998) found an average of 92%
of correct responses for the age group between
nine and ten years old, and Frota (2003) found an
average of 90,1% of correct responsesfor children
aging from nine to 12 years old. Perhaps, the
difference in the socio-cultural level of the
participantsof thethree studies could justify these
differences. Furthermore, as aready reported, the
authors didn’t aim at analyzing by age groups,
making difficult the comparison of the results.
Nevertheless, in this study, involving a younger
age group (eight years old), lower percentages of
correct responses were found when compared to
the studies of Camara (1998) and Frota (2003).

With these results, it was possible to affirm
that neural maturation aspects interfered
significantly on the performances of auditory
processing behavioral tests in the ages of eight,
nine and ten years ol d.

Concerning the Group |1, with participantswith
learning difficulties, it was observed that, the ol der
the children the better their responses, with
significant statistical differencesinall tests(Tables
3 and 4; Graph 2). This result indicated that the
maturation aspect also interfered on the tests’
performance, however less gradually and more
discrepantly between one age group and the other.

The comparative study between Groups | and
Il was performed for each test, according to the
ages of eight, nine and ten years old.

Tables 5, 6, 7 and 8 show that the averages of
correct responses of Group 11 were lower than the
onesfound in Group | in three of the applied tests
(PSI, NVD and SSW).

Thisresult agreed with theliterature that repots
an association between the auditory processing
disorder and thelearning difficulties, indicating the
necessity of the evaluation of auditory abilitiesin
children with learning difficulties (Camara, 1998;
Almeida, 2000; Lemos, 2000; Bamiou et a. 2001;
Garcia, 2001; Moncrieff and Musiek, 2002; Frota,
2003).

Chart 1 presentsthe description of the averages
of correct responsesfor each test according to the
agegroup, inGroups| and 1. It can beverified that
the older the children, the better the responsesin
both groupsand, in Group 11, with participantswith
|earning difficulties, the responseswereworsethan
in Group I, indicating a maturational delay of the
auditory abilities of focused attention, figure-
ground and analysis-synthesis.

Neves e Schochat
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Concerning theauditory closureability, verified
by the Speech in Noise test, it was observed a
similar performancein Group | and Group 1 for the
ages of eight and nine years old. At ten years of
age, it was observed abetter performance of Group
I1, indicating that thistest is not very adequate to
differ children with and without learning difficulties.

Chart 1 also shows that, besides the
improvement of the responses with the increase of
age, abetter performance according to theinvolved
ability was observed. Therefore, the attention skill
for non-verbal sounds (NV D test) presented better
performance, followed by thefigure-ground skill with
visual support (PSI-MCI test), the analysis-
synthesisfor verbal stimuli and the auditory closure
for verbal stimuli (Speech in Noise test).

CHART 1. Results of the auditory processing abilities performances according to the ages of eight, nine and tem years old in children without
(Group 1) and with learning difficulties (Group I1).

8 Anos 9 Anos 10 Anos
Teste Habilidade
Gl Gll Gl Gll Gl Gll
DNV atencao direcionada 90,2% 76,3% 88,8% 86,7% 94,4% 82,7%
PSI-MCI figurafundo 744% 70,8% 83,3% 78,5% 83,1% 80,0%
SSwW analise-sintese 76,1% 62,4% 82,3% 71,6% 80,1% 73,3%
fala com ruido fechamento 67,0% 68,4% 68,3% 67,2% 69,8% 73,7%

Legenda: PSI = Pediatric Speech Inteligibility; DNV = Dicético Nao Verbal; SSW = Stagered Spondaic Word.

Conclusion

From the analysis of the results obtained in
this study, it was verified that in the group of
children without learning difficulties complaints,
the older the children, the better the responsesfor
al tests applied, mainly between the ages of eight
and ten years old, and this difference was
statistically significant in the PSI and SSW tests.

In the group of children with learning
difficulties, it was also verified that the older the
children, the better the responses for all tests,
however not gradually and more discrepantly
between the age groups; these differences were
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