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ABSRTRACT

Objective: the aim of this study was to compare the cognitive-linguistic
skills performance and reading of students with Attention Deficit and
Hyperactivity Disorder and students without behavioral and/or learning
disorders. Methods: the study included 20 students from 5% to 8™ grade
of elementary school. The students were divided into: Group I (GI):
composed by 10 students with an interdisciplinary diagnosis of Attention
Deficit and Hyperactivity Disorder, and Group II (GII): composed by 10
students without complaints of behavioral and/or learning disorders. The
tests of metalinguistic skills and reading (PROHMELE) were used as
procedure, composed of syllabic and phonemic identification, syllabic and
phonemic manipulation, repetition of nonwords and reading tests. Results:
the results showed statistically significant differences between GI and
GII, demonstrating that students from GI presented superior performances
when compared to the students from GII. Conclusion: according to the
findings of this study we can conclude that the difficulties presented by
students with Attention Deficit and Hyperactivity Disorder can be attributed
to inattention, hyperactivity and disorganization, characteristic of this
diagnosis, and not to a disorder of language of phonological basis.
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INTRODUCTION

The attention deficit and hyperac-
tivity disorder (ADHD) is a common beha-
vioral alteration, characterized by low
levels of attention and concentration and
high levels of psychomotor activity, inat-
tention and impulsivity!. Having comor-
bidity with learning difficulties often as-
sociated to academic, social and
professional alterations. Studies show
that about 80% of children with ADHD
present problems in learning and/or aca-
demic performance, and that the highest
risks to this population are poor acade-
mic performance and superior rates of
school abandonment?2.

The main features of ADHD (inat-
tention, impulsivity and hyperactivity)
can lead to several difficulties in the scho-
ol context. For, often these students show
problems to sustaining attention in tasks
that require concentration, organization,
finalization of independent work and le-
arning of new content?.

The diagnosis of ADHD is rarely
realized before school age, even though
the symptoms of the disorder are present
at earlier stages of pre-school, since in
these cases, inattention, hyperactivity
and/or impulsivity persist for several mon-
ths, suggesting the diagnosis. In other
cases, symptoms may arise from the
moment environmental triggering beco-
mes greater, when the skills related to
executive function, such as planning, or-
ganization and persistence of the attenti-
onal focus, become even more indispen-
sable to the performance of tasks?*¢.

The characteristics of linguistic
changes more common in students with
ADHD are related to academic perfor-
mance: disorders of sequence and tem-
poral organization of phonemes in spee-
ch and writing, difficulty in regulating the
intensity and speed of speech, scarce lan-
guage resources, lack of textual organi-
zation, problems in reading decoding, and
may have omissions and substitutions of
words and phonemes, with the same oc-
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curring in writing with changes in the
logical order of sentences, and disorga-
nized textual production. The most affec-
ted linguistic aspects in these students
are the phonological, the syntactic and
pragmatic, where the difficulties to pho-
netic-phonological aspects and grammar
are caused, probably by a difficulty in
attention and inhibitory control of irrele-
vant stimuli, rather than by specific ina-
bility to handle the linguistic aspects?®’.

The difficulties of attention and
hyperactivity showed by students with
ADHD may affect their academic perfor-
mance, as the language deficit produced
can interfere in the learning of the al-
phabetic writing system, since those un-
derlying skills of this process, such as
phonological awareness skills when al-
tered, affect this acquisition®.

Thus, in classroom situation, stu-
dents who have diseases which result in
impairment to the development of their
academic skills, such as ADHD, may feel
unmotivated and uninterested because
the cognitive-linguistic difficulties, whi-
ch impair the comprehension of the ma-
terial for reading or writting®.

Considering the issues presented
this article aims to compare the linguis-
tic-cognitive performance in reading of
students with ADHD and students without
behavioral disorders and/or learning di-
sorders.

METHODS

This study was approved by the
Ethics Committee in Research of the Fa-
culty of Philosophy and Sciences, Sao
Paulo State University - FFC/UNESP/Ma-
rilia-SP, under protocol number 3326/
2006.

Twenty students from the 5% to 8%
grade of elementary public education
participated In this study, being fourte-
en males and six females, aged between
9 and 13 years old. The students of this
study were divided in two groups:
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e Group I (GI): composed by ten
students with interdisciplinary
diagnosis of ADHD

The diagnosis of ADHD of such stu-

dents was realized by an interdisciplina-
ry team of the Laboratory of Investigati-
on of Learning Disorders of the Center of
Studies of Education and Health - CEES/
UNESP - Marilia, including speech lan-
guage, neurological, neuropsychological
evaluation and following the criteria pro-
posed by DSM-IVi. All students in this
group made use of medication for at le-
ast six months.

e Group II (GII): composed by ten0
students without behavioral and
or learning disorder. The students
of GII were paired with students
of GI according to age and grade
level

These students were indicated by
their teachers following the criterion of
satisfactory academic performance in two
consecutive bimesters (average score
equal or higher to 7). From this indicati-
on, the students had previously been
submitted to otorhinolaryngological, he-
aring and vision evaluations, and only
those who showed results within normal
limits participated in this study. The clas-
sification of socioeconomic status was
made based in statistical study of the
Socio-Economic Development Index
(IDESE)*?, thus ensuring the homogeneity
of the sample in terms of socioeconomic
status.

As inclusion criteria were utilized
the signature of the Consent Term,
absence of auditory or visual com-
plaints registered in the schools’ re-
cord of students of the GII, and inter-
disciplinary diagnosis of ADHD to
students of the GI.

The exclusion criteria were consi-
dered the absence of parent or caretaker’s
signature of the Consent Term and the
presence of sensory, motor or cognitive
impairment mentioned in the schools
records.
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Prior to the start of the application
of the procedure, parents or caretaker of
the selected students signed the Consent
Term form authorizing the realization of
the study, according to resolution of the
National Health Counsel CNS 196/96.

As a procedure the Metalinguistic
Skills and Reading Tests of the PROHME-
LE®* were utilized. The tests applied are
described below:

¢ Test of syllabic and phonemic
identification: Identification of Initial
Syllable (IIS), Identification of Initial
Phoneme (IIP), Identification of Final
Syllable (IFS), Identification of Final Pho-
neme (IFP), Identification of Medial Sylla-
ble (IMS), and Identification of Medial
Phoneme (IMP);

¢ Test of syllabic and phonemic
manipulation: Syllabic Segmentation
(Syl Seg), Phonemic Segmentation (Pho
Seg), Syllabic Addition (Syl Ad), Phone-
mic Addition (Pho Ad), Syllabic Replace-
ment (Syl Rep), Phonemic Replacement
(Pho Rep), Syllabic Subtraction (Syl
Subt), Phonemic Subtraction (Pho Subt),
Combination of syllables (Com Syl), Com-
bination of phonemes (Com Pho);

¢ Nonwords repeat: monosylla-
bic nonwords repeat (MNR M1, MNR M2),
disyllabic nonwords repeat (DNR D1, DNR
D2): trisyllabic nonwords repeat (TNR T1,
TNR T2); polysyllabic nonwords repeat
with four syllables (PNR P4-1, PNR P4-
2); polysyllabic nonwords repeat with five
syllables (PNR P5-1, PNR P5-2); po-
lysyllabic nonwords repeat with 6 sylla-
bles (PNR P6-1, PNR P6-2);

e Reading Test: Real words Rea-
ding where a list of isolated real words
was presented (133 words); Nonwords
Reading where a list of pseudo words was
presented (27 nonwords).

The nonwords are understood here
as a logatomo, or a syllable or a sequen-
ce of syllables that belongs to the lan-
guage, but does not form any meanin-
gful word.

The application of metalinguistic
skills tests were realized so that the stu-
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dent had no visual clue of the articulati-
on of the sounds produced by the exa-
miner. The responses of the student were
registered on the answer sheet of the
PROHMELE. The student was previously
instructed and trained by similar test
examples to know what to do.

The reading tests were conducted
aloud and recorded on a digital recorder
for later reading analysis. Each student
received instruction on how he should
read the words lists, presented using si-
zed 14 arial font, double space, divided
into columns by word extension (mo-
nosyllabic, disyllabic, trisyllabic and po-
lysyllabic - of 4 to 7 syllables) and
nonwords (monosyllabic, disyllabic,
trisyllabic). In the reading of nonwords
test, it was explained that the students
would read words that do not exist and
that, therefore, are not part of their vo-
cabulary.

The number of words that make up
the reading of real words test and nonwords
is different, because the first list was com-
posed of words according to the rules of
grapho-phonemics correspondence inde-
pendent of the context and grapho-pho-
nemics correspondence dependent of the
context, while the second list only consis-
ted of nonwords, words derived according
to the rule of grapho-phonemics corres-
pondence independent of context. All the
tests in this study were analyzed accor-
ding to the criteria of errors.

The characterization of the types of
real words and nonwords reading errors
were made based on criteria established
for the Brazilian Portuguese?®, as descri-
bed below:

e D1 - context independent grapho-
phonemics matching rule regarding the
regular words with univocal correspon-
dence.

e D2 - context dependent grapho-
phonemics matching rule regarding the
rules applied to irregular words.

e D4 - Values of the letter "X” ex-
clusively dependent on the mental and
orthographic lexicon.
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In the reading of nonwords test,
only the rule D1 was considered, becau-
se its goal is to verify the univocal cor-
respondence between letter and sound.

The students of GI were evaluated
30 minutes after the drug (methylpheni-
date) administration, since without the
medication it was not possible to con-
duct the evaluation proposed in this stu-
dy. Two individual sessions for assess-
ment lasting 30 minutes each were
realized. The students of GII were eva-
luated individually in a session in a clas-
sroom provided by the school adminis-
tration, at a time predetermined by the
teacher of each school.

The results were analyzed statisti-
cally with significance level of 5% (0.05)
for the application of statistical tests,
utilizing the software SPSS (Statistical
Package for Social Sciences), version
19.0. The test utilized to statistically
analysis was Mann-Whitney Test. The
statistically significant results were ma-
rked with an asterisk (*).

RESULTS

When the Mann-Whitney test was
applied, in order to verify possible diffe-
rences between the groups in this study
for the variables of interest, it was ob-
served that, according to Table 1, there
was no statistically significant difference
evidence for the syllables and phonemes
identification tests.

Table 2 presents data comparing
the groups GI and GII in the syllables
and phonemes manipulation tests, as can
be seen that there was a statistically sig-
nificant difference for the tests of Pho-
nemic Segmentation, Syllable Addition,
Phoneme Addition, Syllabic Substitution,
Phonemic Substitution, Syllabic Combi-
nation and Phonemic Combination, indi-
cating that the group GII showed better
performance when compared to group GI.

In real words and nonwords rea-
ding tests there was statistically signi-
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Table 1: Distribution of mean, standard deviation, minimum and maximum value
and p-value in comparison of the performance between GI and GII in the tests of

syllables and phonemes identification

Variables Group Mean Standard deviation Minimum Maximum p-value
1 T 000 000 000 oo0 03V
1P 1 020 063 000 200 0628
'k S 0E 9% I o
tFP 1 010 032 000 100 023
S Qo 000 000 000 0068
we L 4B 1% gm0 E% o

Caption: IIS: identification of initial syllable; IIP: identification of initial phoneme;
IFS: identification of final syllable; IFP: identification of final phoneme; IMS:
identification of medial syllable; IMP: identifying of medial phoneme

Table 2: Distribution of mean, standard deviation, minimum and maximum value
and p-value in comparison of the performance between GI and GII in the tests of

syllables and phonemes manipulation

Variables Group Mean Standard deviation Minimum  Maximum p-value

0,48 1,00

Seg Sil III 8:38 0,48 8:88 o0 > 0,999
S T S R 000 1o 7 09%
S T T R
Syl Ad III 5:18 g;g 8:88 11%000 0.040%
PhoAd g:gg (3):88 8:88 10%000 < 0,001
SIRP 1 do 02 000 Loo 0005
SRR I T e
R EEE B B B
Pho Subt . g:gg ‘11:5?2 8:88 13%000 0,104
CmSq Gw i 000w 00
ComPo g {30 135 G apo oo

Caption: Syl Seg: syllabic segmentation; Pho Seg: phonemic segmentation, Syl Ad:
syllabic addition; Pho Ad: phonemic addition, Syl Rep: syllabic replacement; Pho
Rep: phonemic replacement; Syl Subt: syllabic subtraction; Pho Subt: phonemic
subtraction; Com Syl: combination of syllables; Com Pho: combination of phonemes
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ficant difference for words referring to
the rule D1, which are the regular wor-
ds, with context independent grapho-
phonemic matching, according to the
data of table 3.

Journal of Human Growth and Development 2011; 21(3): 849-858

According to table 4, there was a
statistically significant difference betwe-
en the groups GI and GII only to the rules
D2.3 and D2.5, in the comparison of re-
sults from reading real words, for the rule

Table 3: Distribution of mean, standard deviation, minimum and maximum value
and p-value in comparison of the performance between GI and GII to the rules D1 in

real words and nonwords reading

Variables Group Mean Standard deviation  Minimum Maximum p-value
I 8,80 14,18 0,00 45,00

DLPR 0,44 0,88 0,00 2,00  0/024%
I 3,80 4,19 0,00 14,00

D1PP 11 0,40 0,52 0,00 1,00  9007%

Caption: PR D1: context-independent grapho-phonemics matching rule regarding the real words; D1 PP:
context-independent grapho-phonemics matching rule regarding the nonwords

D2.1 to D2.11, corresponding to irregu-
lar words, with context dependent gra-
pho-phonemic matching. The group GII
showed superior performance compared
to the group GI. It is noteworthy that the
rule D2.3 refers to the reading of the gra-
pheme “s” at the end of the internal sylla-
ble and rule D2.5 refers to the reading of
the grapheme “z” in the beginning of a
word and beginning of the syllable.

Table 5 presents the results of rea-
ding real words for the rule D2.12 to
D2.23, corresponding to irregular wor-
ds, with dependent context grapho-pho-
nemic matching in which it was obser-
ved that there was a statistically
significant difference between the groups
only for D2.23 rule, which refers to the
rule corresponding to the reading of the
grapheme “i” and “u”. The group GII pre-
sented superior performance compared
to the group GI.

In table 6 it was observed that the-
re was a statistically significant differen-
ce between groups, with superior perfor-
mance for the group GII in the
comparison of results from reading real
words for the rule D4, being this rule re-
ferent to three values assigned to the
letter “x”, that depend exclusively on the
internalization of the orthographic men-
tal lexicon and its relationship with pho-
nological mental lexicon.

DISCUSSION

Our results revealed that students
of the group GII had superior performan-
ce to students of the group GI, statisti-
cally significant difference in the tests of
syllabic and phonemic manipulation, for
phonemic segmentation, syllabic and
phonemic addition, substitution and com-
bination. These tests require for their
applications, greater concentration and
attention to the identification of the sylla-
bles and phonemes presented.

Recent studies®!*!315 have reported
that some tasks, such as syllables and
phonemes manipulation are more com-
plex, they require the realization of two
operations (store a unit in memory as a
new operation is performed), and tasks
of syllable and phoneme identification are
considered simpler (requiring only one
operation followed by a response). Thus,
performance on tasks that check meta-
linguistic skills may vary depending on
the type of operation that is requested
from the child.

Studies have investigated the se-
mantic component of students with ADHD
compared to students without learning
and/or behavioral disorders by tasks of
semantic organization, auditory memory
and verbal fluency, and found values
close to those of normal subjects. Thus,
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Table 4: Distribution of mean, standard deviation, minimum and maximum value
and p-value in comparison of the performance between the groups GI and GII to the
rules D2.1 to d2.11 in real words reading

Variables Group Mean Standard deviation Minimum  Maximum p-value

02 1pr ! 0,44 1,01 0,00 3,00 0.586
I 0,33 1,00 0,00 3,00

- I 3,30 7,38 0,00 24,00 0118
I 0,22 0,44 0,00 1,00

553 I 1,30 2,11 0,00 6,00 0,039%
i 0,00 0,00 0,00 0,00

524 I 0,22 0,44 0,00 1,00 0.634
I 0,22 0,67 0,00 2,00

- I 0,70 0,95 0,00 2,00 0,039%
I 0,00 0,00 0,00 0,00

0261 1 0,60 1,08 0,00 3,00 0,330
I 0,22 0,67 0,00 2,00

5263 | 1,20 2,10 0,00 6,00 0.741
I 0,78 1,39 0,00 4,00

0264 1 0,60 0,52 0,00 1,00 0.768
I 0,63 0,92 0,00 2,00

0265 1 0,00 0,00 0,00 0,00 909
i 0,00 0,00 0,00 0,00

527 I 1,30 3,13 0,00 10,00 0.068
i 0,00 0,00 0,00 0,00

558 I 0,50 0,71 0,00 2,00 0,178
I 0,20 0,63 0,00 2,00

550 I 0,50 1,07 0,00 3,00 0,104
i 0,00 0,00 0,00 0,00

5210 I 0,50 1,41 0,00 4,00 0.264
i 0,00 0,00 0,00 0,00

5211 I 1,56 4,30 0,00 13,00 0.126
I 0,00 0,00 0,00 0,00

Caption: D2: context-independent grapho-phonemics matching rule regarding the
real words
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Table 5: Distribution of mean, standard deviation, minimum and maximum value
and p-value in comparison of the performance between the groups GI and GII to the
rules D2.12 to D2.23 in real words reading

Variables Group Mean Standard deviation Minimum  Maximum p-value
o212 & 0% o7 0% 200 o
bars kB0 w0k A9 o
D214 g3 o 000 300 > 0999
0215 gl 032 Y
TR O
217§ gl o 000 Loo 0ol
0218y % o 000 100 07
bai01 L 0% B om0 g
02192 oo i 000 400 0S8
0221 g% oes 000 200 0618
baz k2 Ao 0% B00 g
N

Caption: D2: context-dependent grapho-phonemics matching rule regarding the real words

Table 6: Distribution of mean, standard deviation, minimum and maximum value
and p-value in comparison of the performance between the groups GI and GII to the

rules D4 in real words reading

Variables Group Mean Standard deviation Minimum  Maximum p-value
I 1,50 1,51 0,00 4,00
D4 11 0,22 0,44 0,00 1,00 004

Caption: D4: values of the letter "X” dependent exclusively of the mental lexicon and orthographic

they concluded that the difficulties in
phonetic-phonological aspects and gram-
mar, found in students with ADHD are
caused possibly by a difficulty in attenti-
on and inhibitory control of irrelevant
stimuli rather than by an inability to han-
dle specific aspects of language?®”.

The results found of the performan-
ce of students with ADHD to metalinguis-
tic skills may have suffered interference
from factors that are characteristic of the

diagnosis itself, since the inattention and
hyperactivity may affect the retention of
information, interfering directly in the
auditory and visual processing of these
students®°,

The symptoms of the alteration of
auditory processing coincide with ADHD
symptoms, but symptoms of auditory
processing attributed to students with
ADHD, such as difficulty following instruc-
tions, sustaining attention and to captu-
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re auditory information are changes iden-
tified as a secondary phenomenon to inat-
tention and not as a primary deficit of
auditory processing®.

Although attention deficit generally
characterizes the two changes, there are
indeed differences in the nature of inat-
tention observed in both changes, that
is, attention deficit disorder in children
with ADHD is usually persistent and su-
pramodal, while children with alterations
of auditory processing has a limited chan-
ge in auditory attention®®.

In real words and nonwords rea-
ding tests involving rules there was sta-
tistically significant difference for the
rules D1, D2.3, D2.5, D2.23 and DA4.

In order to perform the decoding
of words and nonwords it is necessary to
involve some skills such as visual and
auditory processing, the grapheme/pho-
neme mechanism conversion, attentio-
nal process and lexicon access and the
phonological memory. The students with
ADHD have alterations in areas involved
with attentional demand, self-regulation,
working memory and phonological awa-
reness, owing to that the strong associ-
ation found between reading incapacity
and ADHD, as observed in the results of
this study. However, studies suggest that
this difficulty is not the result of a lan-
guage disorder of phonological basis, but
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