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Abstract
This paper aims to compare the neuropsychological and educational profiles of  Brazilian children with dyscalculia (n = 8), 
dyslexia (n = 13) and without learning disabilities (n = 12). The neuropsychological profile was composed of: (a) intelligence - 
assessed by the Wechsler Intelligence Scale for Children (WISC-III); (b) attention - WISC-III Coding and Symbol Search subtests; 
(c) executive functions – Digit Span (backward order) and WISC-III Arithmetic subtests, Pseudoword Repetition Test for Bra-
zilian Children, Stroop Test and Wisconsin Card Sorting Test; (d) memory – WISC-III Digit Span subtest (forward order) and 
Rey Complex Figures. The educational profile was composed of  reading, writing and mathematics, assessed by the Academic 
Performance Test and the Arithmetic Test. It was found that the groups with dyscalculia and dyslexia did not differentiate in 
any of  the neuropsychological abilities, only in the reading and writing abilities. Neuropsychological variables that could explain 
these results were discussed.
Keywords: Assessment. Arithmetic. Learning disorders.

Perfil Neuropsicológico e Escolar de Crianças com Discalculia e Dislexia: Estudo Comparativo

Resumo
Objetivou-se comparar os perfis neuropsicológico e escolar de crianças brasileiras com discalculia (n = 8), dislexia (n = 13) e sem 
dificuldades escolares (n = 12). O perfil neuropsicológico foi composto por: (a) inteligência: avaliada pela Escala de Inteligência 
Wechsler para Crianças (WISC-III); (b) atenção: subtestes Códigos e Procurar Símbolos da WISC-III; (c) funções executivas: 
subtestes Dígitos (ordem inversa) e Aritmética da WISC-III, Teste de Repetição de Pseudopalavras para Crianças Brasileiras, 
Teste de Stroop e Teste Wisconsin de Classificação de Cartas; (d) memória: subteste Dígitos (ordem direta) da WISC-III e Figuras 
Complexas de Rey. O perfil escolar foi composto por leitura, escrita e matemática, avaliado pelo Teste de Desempenho Escolar 
e pela Prova de Aritmética. Verificou-se que os grupos com discalculia e com dislexia não se diferenciaram em nenhuma das 
habilidades neuropsicológicas, somente nas habilidades escolares de leitura e escrita. Variáveis neuropsicológicas que pudessem 
explicar esses desempenhos intergrupos foram discutidas.
Palavras-chave: avaliação, aritmética, transtornos de aprendizagem

Perfil Neuropsicológico y Educativo de los Niños con Discalculia y Dislexia: Estudio Comparativo

Resumen
El objetivo de este trabajo fue comparar los perfiles neuropsicológicos y escolares de niños brasileños con Discalculia (n = 
8), Dislexia (n = 13) y niños sin dificultades escolares (n = 12). El perfil neuropsicológico fue compuesto por: (a) inteligencia: 
evaluada por Escala de Inteligencia Wechsler para Niños (WISC-III); (b) atención: subtests Códigos y Búsqueda de Símbolos 
de la WISC-III; (c) funciones ejecutivas: subtests Dígitos (orden inverso) y Aritmética de la WISC-III, Test de Repetición de 
Pseudopalabras para Niños Brasileños, Test de Stroop y Test Wisconsin de Clasificación de Cartas; (d) memoria: subtest Dígitos 
(orden directo) de la WISC-III y Figuras Complejas de Rey. El perfil escolar fue compuesto por lectura, escritura y matemática, 
evaluado por el Test de Desempeño Escolar y por la Prueba de Aritmética. Se verificó que los grupos con Discalculia y con Dis-
lexia no se diferenciaron en ninguna de las habilidades neuropsicológicas, sólo en las habilidades escolares de lectura y escritura. 
Fueron discutidas variables neuropsicológicas que pueden explicar esos desempeños intergrupales. 
Palabras clave: Evaluación, Aritmética, Trastornos de aprendizaje.

According to the Diagnostic and Statistical Man-
ual of  Mental Disorders (DSM-V), Specific Learning 
Disorders (SLD) are a type of  neurodevelopmental 
disorders. They are characterized by specific deficits in 
the individual’s ability to perceive or process academic 

information efficiently and accurately, despite adequate 
schooling and intelligence within or above normality. It 
occurs during years of  formal schooling, through per-
sistent and harmful difficulties in basic reading, writing 
and / or math skills. 
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Among the SLD, there is developmental dys-
lexia, an alternative term for the disorder that affects 
learning, specifically reading, and developmental 
dyscalculia, an alternative term for the disorder that 
affects mathematics learning (APA, 2013). According 
to neuropsychological theories and findings, certain 
impairments in some specific cognitive abilities would 
be responsible for these disorders. Regarding dyslexia, 
one may cite: (a) the phonological deficit: assumes major 
losses in the phonological processing of  information, 
which would be the basis of  reading, and involve left 
perisylvian zones (Ramus, Marshall, Rosen, & van der 
Lely, 2013); (b) cerebellar disorders: these losses would 
cause specific changes in language and consequently in 
reading (Nicolson & Fawcett, 2011); (c) magnocellular 
theory: impairments in this cerebral pathway, which 
is related to visual processing, perception of  figure-
ground contrast and movement, would collaterally 
affect the sound decoding of  graphemes (Jednoróg, 
Marchewka, Tacikowski, Heim & Grabowska, 2011). 

Findings and theories on dyscalculia have also 
been elaborated, among them one can cite: (a) the 
theory of  the double system: there would be losses 
in one or both systems responsible for the arithmetic 
reasoning - one of  them would be responsible for the 
visual processing of  numbers and the other for the ver-
bal component of  numbers (the way one speaks and 
writes) (McCloskey, Caramazza, & Basili, 1985); (b) 
hemispherical processing: each hemisphere would be 
responsible for the processing of  certain abilities, the 
right for numerical conceptualization (recognition and 
production of  symbols) and spatial orientation, and the 
left for operational and mental calculations, numerical 
sequence recognition, right-left orientation; losses in 
processing these abilities in one or both hemispheres 
could cause the disorder (O’hare, Brown, & Aitken, 
1991); (c) triple-code model: there could be losses in 
inferior occipito-temporal zones of  both hemispheres, 
responsible for the meaning of  numbers; and / or 
losses in the left perisylvian zone, responsible for verbal 
representation of  numbers; and / or losses, also in the 
inferior parietal zones of  both hemispheres responsible 
for quantitative analog representations (Stanescu-Cos-
son et al., 2000).

In addition, deficits in other neuropsychological 
abilities may secondarily track these major impair-
ments, such as attention, Executive Functions (EF) 
and memory, both in dyslexia (Bogaerts, Szmalec, Page, 
& Duyck, 2014; Menghini et al., 2010; Ziegler, Pech-
Georgel, Dufau, & Grainger, 2010) and in dyscalculia 

(Ashkenazi, Rubinsten, & Henik, 2009; Attout, Salmon 
& Majerus, 2015).

Interestingly, Wang, Tasi and Yang (2012) sought 
to compare inhibitory control, a classic ability among 
EF, among such disorders. The results indicated sta-
tistically significant differences among them, in tasks 
involving numeric and verbal stimuli (as in the Stroop 
Test), with inferior performances in the first tasks of  
those who had dyscalculia and inferior performances 
in other tasks of  those who had dyslexia. On the other 
hand, Landerl, Fussenegger, Moll and Willburger 
(2009) sought to identify possible differences in mea-
sures of  auditory operating memory (repetition of  
digits and non-words) and visual operational memory 
(Corsi Cubes). However, the results indicated similar 
intergroup data, with more similarities being found 
than differences among them. Unfortunately, in a brief  
search of  Brazilian articles, no studies with similar 
design were found. The descriptors “dyslexia”, “dyscal-
culia”, “memory”, “executive functions”, “attention”, 
“reading”, “writing” and “mathematics” were used for 
this purpose, “and” being used between the descriptors 
as boolean operator, in Scielo databases and Brazilian 
Digital Library of  Theses and Dissertations.

On the other hand, intragroup comparison studies 
of  the school skill profile are more frequently observed 
in literature. Many have shown, for example, that a 
lagged arithmetic performance in dyslexia is common 
(Boets & Smedt, 2010; Caldonazzo, Salgado, Capellini 
& Ciasca, 2006; Geary, Hoard, Nugent & Bailey, 2012; 
Träff  & Passolunghi, 2015). Likewise, there has also 
been a discrepancy in the reading and writing processes 
in dyscalculia (Shalev, Manor, & Gross-Tsur, 2005; Wil-
son & Dehaene, 2007).

Therefore, it is asked: what would be the per-
formance profile of  both disorders which would 
differentiate them in more detail? Diagnostic criteria 
generally establish that the main impairment in dyslexia 
is reading learning and in dyscalculia is mathematics, but 
they also allow additional difficulties to be present, such 
as math in the first disorder and reading in the second, 
as well as in several, often similar, neuropsychological 
abilities, in both cases (APA, 2013). According to what 
is commonly seen in clinical practice, it was raised as a 
hypothesis that the school and neuropsychological abil-
ities could differ when the evaluative stimuli and their 
constructs evaluated were involving the most charac-
teristic impairments of  each condition. For example, 
in instruments with mathematical stimuli, statistically 
lower performances should be found in the group with 
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dyscalculia when compared to the group with dyslexia. 
Likewise, reading skills should be significantly lower in 
the group with dyslexia when compared to the group 
with dyscalculia.

In order to investigate this hypothesis empirically, 
this study aimed to compare the neuropsychological 
and educational profiles of  children with developmen-
tal dyscalculia and developmental dyslexia. Specifically, 
the neuropsychological profile was composed by intelli-
gence, attention, executive functions (working memory 
(phonological loop), inhibitory control and thought 
flexibility) and memory; and the educational profile 
for reading, writing and mathematics. A group with-
out complaints related to learning difficulties was also 
introduced in intergroup comparison analyzes, in order 
to investigate, in detail, the profiles when compared to 
non-nosological groups.

Method

Participants
The total sample consisted of  33 children, divided 

into three groups: 

a)	 Non-Case Group (NCG): 12 participants without 
complaints of  school difficulties, mean age of  9.65 
years (SD = 0.94), six of  them male, and belonging 
to the third (n = 4) to the fourth (n = 8) grade of  
school, most of  them (n = 8) from public schools. 

b)	 Developmental Dyscalculia (DD): eight partici-
pants, mean age of  10.37 years (SD = 0.91), five 
of  them female, and belonging to the third (n = 
2), fourth (n = 1) and fifth (n = 5) grade of  school, 
most of  them from (n = 7) public schools; with-
out comorbidities with other neurodevelopmental 
disorders.

c)	 Developmental Dyslexia: 13 participants, mean age 
of  10.15 years (SD = 1.27), eight of  them males, 
and belonging to the third (n = 5), fourth (n = 4) 
and fifth (n = 4) grade of  school, most of  them (n 
= 11) from public schools; without comorbidities 
with other neurodevelopmental disorders.

The inferential statistics did not show significant 
differences among the three groups in gender (chi-
square test, χ² = 1.163, p = 0.559), age (Kruskal-Wallis 
test, χ² = 2.050, p = 0.359) and school type (public or 
private) (Fisher’s exact test, p = 0.558). There was only a 
significant difference among the three groups regarding 

schooling (Fisher’s exact test, p = 0.036). However, 
when comparing groups of  two, only NCG and DD 
were found to differ (Fisher’s exact test, p = 0.004). It 
should be noted that the control of  age, gender and 
school type was paramount in this study, when match-
ing the three groups, which did not occur on schooling. 
The first three variables usually have a stronger impact 
on the performance profile in Specific Learning Dis-
orders, while the grade of  school is common to be 
discrepant among the ages in these cases (APA, 2013). 
Thus, the research was continued even with the dif-
ferences found, not configuring, for example, “having 
schooling compatible with age” as a criterion for group 
inclusion. In fact, children with educational level with-
out major variations were included, the range adopted 
was from the third to the fifth grade, as it is shown in 
the next paragraph. 

For all groups, the inclusion criteria were: not hav-
ing serious illness, genetic syndromes and not being in 
drug treatment, according to parents / guardians; and 
to be a student in the third to fifth grade of  elemen-
tary school, according to parents / guardians and / or 
teachers. For the groups with dyslexia and dyscalculia 
there were also the criteria that: children should have 
been evaluated and diagnosed by the extension project 
“Learning disorders: diagnosis and intervention” of  
the Psychology course at the Universidade Estadual de 
Londrina, and do not show comorbidities with other 
neurodevelopmental disorders; they should not have 
made interventions on their difficulties (other than 
“school reinforcement”) according to parents / guard-
ians. In addition, for NCG there were also the following 
criteria: not showing complaints of  school difficulties 
and sensory deficiencies, according to parents / guard-
ians and teachers; and have no intellectual disability. The 
only exclusion criterion adopted was the withdrawal of  
the children´s participation (for their own or parents´ / 
guardians´ sake) throughout all the research procedures. 

Instruments
Anamnesis interview script with parents / guardians 

(prepared by the authors themselves). Script composed 
of  questions that aimed at the collection of  complaints 
and information about the child´s development. The 
main data of  interest for analysis were: neuropsycho-
motor development, feeding, sleep, schooling, health 
conditions and social skills.

Questionnaire for teachers (prepared by the authors). 
Composed of  objective questions that sought to col-
lect information about the child’s school performance, 
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level of  comprehension, interest, reading, writing and 
arithmetic skills.

Intelligence Assessment
Wechsler Intelligence Scale for Children (WISC-III) 

(Figueiredo, 2002). Instrument validated for the Bra-
zilian population. Individual application that evaluates 
the intellectual capacity of  children aged between six 
and 16 years old and 11 months. It is composed of  13 
subtests, six verbal and seven execution subtests. The 
results of  these subtests can be grouped in: Verbal IQ 
(VIQ), performance IQ (PIQ) and total IQ (TIQ); and 
also in four Factorial Indexes: Verbal Reasoning (CR), 
composed of  subtests Information, Similarities, Vocab-
ulary and Understanding), Perceptual Organization 
(POI); Completing Figures, Arrangement of  Figures, 
Cubes and Assembling Objects subtests), Resistance to 
Distraction (RDI; Arithmetic and Digit Span subtests) 
and Processing Speed (PSI; Coding and Symbol Search 
subtests). 

Among the numerous psychometric studies per-
formed for this instrument, one can highlight the 
convergent validity studies, which were performed with 
Raven’s Colored Progressive Matrices test (r = 0.77) 
and with school grades (r = 0.47). Their reliability was 
also investigated through the verification of  temporal 
stability (test-retest). The subtests Coding and Symbol 
Search were specifically investigated, for which correla-
tions considered adequate were found, with the values 
of  0.70 and 0.63, respectively (Figueiredo, 2002). 

Attention Assessment
WISC-III Coding Subtests and Symbol Search 

(Figueiredo, 2002). The Coding subtest consists of  the 
task of  associating symbols with numbers as quickly as 
possible, in writing. It classically targets the evaluation 
of  selective attention. The Symbol Search subtest con-
sists of  a task in which who is evaluated must visually 
analyze a particular model symbol and look for it in a 
set of  others, indicating whether it is present or not. It 
evaluates the ability of  concentrated attention.

Assessment of  Executive Functions
WISC-III Digit Span Subtests (backward order) 

and Arithmetic (Figueiredo, 2002). The backward digit 
span subtest is composed of  the presentation of  some 
orally numeric sequences in which who is evaluated 
should repeat from back to front. It is taken as a measure 
of  working memory (phonological loop). The Arith-
metic subtest is composed by the mental resolution of  

arithmetic problems. It evaluates the manipulation of  
numerical information, concentration, short and long-
term memory. 

Pseudoword repetition test for Brazilian children 
(PRBC) (Santos & Bueno, 2003). This test, validated 
for the Brazilian population, evaluates the operational 
memory (phonological loop) and demands phono-
logical patterns recognition skills that are part of  the 
Brazilian Portuguese through 40 pseudowords. The 
respondent is asked to repeat immediately the pseu-
dowords spoken by the examiner, just as he/she heard 
them. Each correct answer corresponds to one point. 

Univariate Analysis of  Variance (ANOVA) was 
performed and age effect was found (F (6.175) = 10.22, 
p < 0.001). Length effect (F (3.525) = 90.1, p < 0.0001) 
and interaction between age and length (F (18.525) = 
3.87, p <0.0001) were observed. When the Covariance 
Analysis was performed, the age effect disappeared (F 
(6,173) = 1.32, p = 0.24), as length effect (F (3,522) = 
90.8, p < 0.0001) and age-length interaction (F (18.522) 
= 3.86, p < 0.0001) remained. The reliability study 
showed internal consistency of  0.81 (p < 0.01) (Santos 
& Bueno, 2003). 

Stroop test (Duncan, 2006). Classically used as a 
measure of  inhibitory control (intentional control over 
the tendency to give an impulsive response). It consists 
of  three distinct cards: (1) with colored rectangles; (2) 
color names written in length and colored with the col-
ors that represent it; (3) color names written in length 
and not colored with the colors that represent them. 
The three cards are administered separately, and the 
instruction is always the same: say the name of  the col-
ors, from left to right and from top to bottom. The data 
of  interest for analysis were the time, in seconds, and 
the number of  wrong answers on each card. The time 
limit for each card was 45 seconds. 

According to the psychometric data obtained for 
the test, when the time variable was analyzed through 
the Multivariate Analysis of  Variance (MANOVA), it 
was observed that the type of  school (public or pri-
vate) (F = 15,16, p < 0.0001) and age (F = 2.43, p = 
0.0269) showed a highly significant effect, unlike sex, 
which had no significant effect (F = 1.64, p = 0.1833) 
(Duncan, 2006). 

Wisconsin Card Sorting Test (WCST) (Cunha et 
al., 2005). It evaluates the ability to reason abstractly 
and to modify cognitive strategies in response to envi-
ronmental changes, largely checking for flexibility of  
thinking. The WCST consists of  four stimulus cards 
and 128 response cards, representing figures of  various 
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shapes (crosses, circles, triangles or stars), colors (red, 
blue, yellow or green) and numbers (two, three or four). 
It provides number measures of  completed categories, 
the total of  correct responses and errors, total perse-
verative / non-perseverative errors, total perseverative 
responses, number of  attempts until completing the 
first category of  10 correct responses, failure to main-
taining the initial goal, and score “learning to learn” 
(increased effectiveness in completing the category of  
10 correct responses throughout the test). 

The psychometric studies indicated data related to 
reliability with generalizability coefficients varying from 
0.37 to 0.72. Validity studies indicated that the test was 
able to identify children with attention deficit disorder 
and hyperactivity. The influence of  schooling and sex 
was investigated by means of  ANOVA, being found 
only effect of  the first (F = 10.377; p < 0.01) and there 
was no interaction between them (Cunha et al., 2005). 

Memory Assessment
WISC-III Digit Span subtest (forward order) 

(Figueiredo, 2002). It consists of  the oral presenta-
tion of  a series of  numerical sequences in which the 
examiner must repeat them. It aims to evaluate the 
short-term auditory memory.

Rey Complex Figures (RCF) (Oliveira & Rigoni, 
2010). It aims to evaluate short-term visual memory. 
The test has two parts, and in the first one who is 
evaluated is asked to copy a complex and abstract 
geometric figure and, in the second, to reproduce this 
figure from memory. The percentile is obtained for 
both copy and memory reproduction as well as for the 
time of  both conditions.

Internal consistency was shown, using Cron-
bach’s alpha coefficient, 0.86 in the copy variable and 
0.81 in memory reproduction. For evidence of  con-
vergent validity, the RCF was correlated with some 
WISC-III subtests. The copy variable presented a 
correlation of  0.37 (p < 0.001) with the Arithmetic 
subtest and 0.38 (p < 0.001) with the Digit Span sub-
test. The memory reproduction variable showed a 
correlation of  0.33 (p < 0.001) with the Arithmetic 
subtest and of  0.24 (p <0.02) with the Digit span sub-
test (Oliveira & Rigoni, 2010). 

Assessment of  Educational Skills
School Achievement Test (SAT) (Stein, 1994). 

Instrument validated for the Brazilian population, des-
tined for children from 1st to 7th grade of  elementary 
school. It aims to assess basic school skills. It consists 

of  three subtests: Reading, Writing and Arithmetic. The 
first one consists of  70 familiar words with increasing 
degree of  complexity and size. The second by writing 
the proper name and by 34 familiar words that are dic-
tated by the examiner one by one. The arithmetic subtest 
consists of  an oral part (three problems presented by 
the examiner and answered by the respondent, orally) 
and another written, consisting of  35 arithmetic opera-
tions with increasing degree of  complexity. 

Evidences of  validity, through MANOVA, 
showed that there was discrimination between school 
year and types of  school, having as dependent variables 
the scores in the three subtests and as independent to 
school year (2nd to 7th grade). Large differences were 
found between school year by the total score of  each 
subtest (p < 0.001). The internal consistency analysis 
showed the following precision values: writing subtest 
with α = 0.958, arithmetic with α = 0.836 and reading 
with α = 0.958 (Stein, 1994). 

Arithmetic Test (Capovilla, Montiel & Capovilla, 
2007). Test in validation process. It can be applied 
to 2nd to 5th grade students of  elementary school and 
aims to evaluate the arithmetic abilities of: writing in 
length of  numbers shown algebraically and orally; writ-
ing of  numerical sequences, increasing and decreasing; 
comparison of  numerical magnitude; calculation of  
arithmetic operations shown in writing and orally; and 
solving written mathematical problems. It is composed 
of  60 questions, each one worth a point.

In validity evidence analyzes, a school year effect 
was identified through ANOVA, with results that 
showed a significant improvement in performance as 
the development of  this variable occurred (F (7,586) = 
339,82, p < 0.001). Specifically, in research on validity 
evidence based on the internal structure, by means of  
exploratory factor analysis, in younger children, from 
the 2nd to the 5th grade, only one factor (arithmetic com-
petence) was found, from the 6th to the 9th grade, two, 
called numerical processing and calculation. These data 
are compatible with the literature in this regard (Seabra, 
Dias & Macedo, 2010).

Procedure
Firstly, the children who belonged to DD and 

developmental dyslexia were recruited in the exten-
sion-program project “Learning disorders: diagnosis 
and intervention”. This project is composed of  stu-
dents from the Psychology course at the Universidade 
Estadual de Londrina, who carry out the services, and 
a coordinating / supervising teacher. In this project, 
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neuropsychological assessments are performed that 
result in psychological diagnoses, such as those sought 
for research in this research. About eight to ten sessions 
are performed to achieve these objectives, based on a 
descriptive / understanding neuropsychological model, 
with qualitative and quantitative analyzes. Thus, some 
of  the tests that would make up this research were 
already part of  the protocol of  their services (WISC-
III, PRTBC, RCF and SAT). 

At the time of  the research, the project coordina-
tor selected children who had been identified with DD 
(n = 8) and dyslexia (n = 13) during in the last month 
and called their parents / guardians to a meeting (which 
lasted an average of  50 minutes). At that meeting, the 
research was presented and requested authorization 
for the application of  other instruments that did not 
belong to the protocol (Stroop Test, WCST and Arith-
metic Test), as well as for the use of  the data obtained 
during the diagnostic process. All of  them accepted the 
participation, being required to read and sign the Free 
Prior and Informed Consent (FPIC). Next, the script 
of  “Anamnesis interview with parents / guardians” 
was administered focusing on the investigation of  the 
inclusion criteria. All children called were included. The 
management of  these new tests in these children was 
carried out in an average of  two sessions of  50 minutes, 
in the psychological clinic at the Universidade Estadual 
de Londrina.

The NCG, in turn, was recruited in a school that 
met students from the school years included in the 
inclusion criteria (from the third to the fifth grade). 
After choosing one, randomly selected, authorization 
was requested to carry out the research. After authoriza-
tion granted by the school management and in an initial 
visit, the objectives of  the research were presented to 
some teachers and requested their participation. All the 
teachers invited accepted, and afterwards the reading 
and signing of  the “FPIC for Teachers” was requested. 
The role of  these professionals was to select some 
students, at their convenience, and to respond to the 
“Questionnaire for teachers” regarding such children. 
The criteria of  “being a student in the third to fifth 
grade of  elementary school” and “not showing com-
plaints of  school difficulties and sensory impairments” 
were investigated in detail. All children indicated by 
them were included, a total of  12. 

Then, the parents / guardians of  these children 
were called to a meeting (which lasted an average of  
50 minutes). At this meeting, the research was pre-
sented and asked for authorization to evaluate their 

children. All of  them accepted, being asked to read 
and sign the FPIC. Then, the script of  “Anamnesis 
interview with parents / guardians” was administered 
aiming to investigate practically all inclusion criteria, 
not just the “presence of  intellectual disability”. On 
days settled with the school administrators, data col-
lection was started, held in the school, in classrooms 
assigned and prepared for this purpose. In total, for the 
application of  all the tests, an average time of  six ses-
sions of  50 minutes was used. After this procedure, the 
instruments were corrected and, in order to verify the 
criterion of  “not presenting intellectual disability”, the 
WISC-III result was used, selecting only the children 
with medium or above average performance in this 
instrument. It is noteworthy that all children assessed 
were included. 

At the end of  all evaluation processes, a devolu-
tion session was held for all parents / guardians, with 
a report composed of  the results. Specifically, for the 
children belonging to DD and developmental dyslexia, 
the importance of  performing interventions at multi 
/ interdisciplinary level was reinforced. Related to the 
NCG, the difficulties and facilities of  each children 
were indicated, and orientations were made so that each 
one of  these aspects was stimulated. 

The SPSS Statistics 20.0 program for Windows® 
(SPSS Inc, Chicago, IL, USA, 2008) was used to ana-
lyze the data. By means of  the descriptive statistics, 
frequency, average, standard deviation, minimum and 
maximum score data were obtained. Given the size 
of  the sample and, consequently, absence of  normal 
distribution, the types of  inferential statistics analysis 
selected were all non-parametric. All of  the aforemen-
tioned procedures were authorized by the Research 
Ethics Committee (CAAE: 3111114714.2.0000.5231). 

Results

In Table 1, data regarding intelligence assessment 
of  the three groups, performed through the WISC-
III, can be verified. The gross scores and ratings 
obtained are shown. Specifically, through the analysis 
of  gross scores, significant differences were observed 
among the three groups in RDI and PSI. On the other 
hand, when the groups were compared two by two, it 
was verified that the NCG showed higher scores than 
the DD, statistically significant, only in the PSI. When 
compared to developmental dyslexia, differences were 
observed in PSI, VIQ, CR and RDI, with significantly 
higher NCG scores. Statistically significant differences 
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between DD and developmental dyslexia were not 
observed. 

Regarding the instruments selected for attention 
assessment, when comparing the gross scores obtained 
by the three groups in both subtests (Coding and Sym-
bol Search), significant differences were found between 
them. When comparing groups two by two, NCG 
scores were significantly higher in relation to DD, in 
both subtests. In the same way, this result occurred in 
relation to the developmental dyslexia. However, when 
comparing the DD and developmental dyslexia groups, 
again no significant differences were found between 
them in both subtests (Table 2). 

In Table 2 it is also possible to observe the EF 
data. When comparing the gross scores obtained in the 
Digit span subtest (backward order) among the three 
groups, no significant differences were verified among 
them, and this also happens when the groups were 
compared two by two. In the Arithmetic subtest, this 
same result is observed. In the PRBC test, no signifi-
cant differences were found among the three groups. 
However, when comparing groups two by two, there 
was a significant difference between NCG and develop-
mental dyslexia, with higher NCG scores. In the Stroop 
test, significant differences were observed among the 
three groups only in time needed to name the first 
card colors. In the comparison of  groups two by two, 
only one difference between groups was found, which 
was between NCG and developmental dyslexia and in 
the comparison of  this same variable of  the test, with 
shorter times obtained by NCG, that is, superior per-
formances of  this group. 

Regarding the WCST test, when comparing the 
scores obtained by the three groups, no significant 
differences were observed in any of  the measures 
evaluated. When comparing groups two by two, sig-
nificant differences were identified only in the category 
of  ‘failure to maintaining the context’ between NCG 
and developmental dyslexia, with higher NCG perfor-
mances. Thus, there were no significant differences 
between the DD and developmental dyslexia groups in 
the instruments used for EF assessment. 

Still in Table 2, the data related to memory assess-
ment are observed. In the Digit Span subtest (forward 
order) there was a significant difference among the 
three groups when compared at once. In the compari-
son of  groups two by two, statistically significant higher 
NCG scores were verified when compared to DD and 
developmental dyslexia. No difference between DD 
and developmental dyslexia. When comparing the three 

groups in the RCF test, no significant differences were 
found among them, it was the same case when groups 
two by two were compared. 

Finally, Table 3 shows the data obtained in the 
instruments selected for the evaluation of  educational 
skills. It was initially verified in the APT that when 
comparing the three groups there were statistically sig-
nificant differences among them in the Reading and 
Writing subtests and in the total of  that test. When 
comparing groups two by two, it was verified that there 
was no significant difference between NCG and DD in 
any of  the subtests, nor in the total. On the other hand, 
there was significant difference between the NCG and 
developmental dyslexia groups in Reading, Writing and 
Total, with the first showing higher scores. Between the 
groups with DD and developmental dyslexia, the same 
pattern of  differences was observed, with DD show-
ing higher scores. In the Arithmetic Test there were no 
significant differences among the three groups. When 
comparing groups two by two, no significant differ-
ences were found between any of  the groups. 

Discussion

In the intelligence assessment, no differences were 
observed among the groups in the TIQ, which indi-
cates a certain intragroup homogeneity. These results 
were expected, since children with Specific Learning 
Disorders do not have performance deficits in this vari-
able (APA, 2013). The differences found among the 
groups in the PSI and RDI will be discussed in detail 
when attention, memory and executive functions are 
addressed, since the subtests that comprise them were 
part of  the assessment of  such abilities. The lower per-
formance in the VIQ and CR found in the group with 
dyslexia, when compared to the non-case group, was in 
agreement with some studies that also pointed out such 
differences, probably due to the linguistic impairment, 
characteristic of  the picture in question (Lima, Azoni, & 
Ciasca, 2013; Moura, Simões, & Pereira, 2014). Differ-
ences between the groups with dyslexia and dyscalculia 
were not observed and no study was found that indi-
cated similar or discrepant results in these categories. 

In the Attention assessment, there was inferior 
performance of  both the groups with dyscalculia and 
dyslexia when compared to the non-case group. These 
findings meet national and international literature, 
which showed impairments in this ability, in these disor-
ders, when compared to groups of  individuals without 
school difficulties (Ashkenazi et al., 2009; Ziegler et 
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Table 1. 
Performances and comparisons between groups obtained through the WISC-III

WISC-III

Groups

Mann-Whitney
DD DYSLEXIA NCG

Gross Scores
M SD M SD M SD

VIQ 83.87 17.43 76.84 14.01 94.08 19.80 NCG > DYSLEXIA*
PIQ 146.62 33.00 135.76 32.87 164.75 37.25 -
TIQ 230.50 48.21 212.61 41.25 252.83 52.18 -
CR 60.75 15.07 54.84 11.91 69.08 18.72 NCG > DYSLEXIA*
POI 93.37 23.69 84.38 28.47 92.25 33.42 -

RDI a,* 23.12 3.56 22.61 3.15 26.83 4.15 NCG > DYSLEXIA*
PSI a,* 53.25 10.22 51.38 11.98 67.41 14.58 NCG > DD* 

NCG > DYSLEXIA**
DD Classification - f (%)

VS SP HA AV LA BL EL
VIQ 0 (0) 0 (0) 2 (25) 5 (62) 1 (12) 0 (0) 0 (0)
PIQ 0 (0) 0 (0) 4 (50) 4 (50) 0 (0) 1 (7) 0 (0)
TIQ 0 (0) 1 (12) 2 (25) 5 (62) 0 (0) 0 (0) 0 (0)
CR 0 (0) 0 (0) 2 (25) 6 (75) 0 (0) 0 (0) 0 (0)
POI 0 (0) 0 (0) 3 (37) 5 (62) 0 (0) 0 (0) 0 (0)
RDI 0 (0) 1 (12) 0 (0) 3 (37) 3 (37) 1 (12) 0 (0)
PSI 0 (0) 1 (12) 1 (12) 6 (75) 0 (0) 0 (0) 0 (0)

Developmental Dyslexia Classification - f (%)
VS SP HA AV LA BL EL

VIQ 1 (7) 0 (0) 10 (76) 0 (0) 2 (15) 0 (0) 0 (0)
PIQ 0 (0) 1 (7) 5 (38) 4 (30) 2 (15) 1 (7) 0 (0)
TIQ 0 (0) 1 (7) 3 (23) 9 (69) 0 (0) 0 (0) 0 (0)
CR 0 (0) 1 (7) 1 (7) 10 (76) 1 (7) 0 (0) 0 (0)
POI 0 (0) 2 (15) 4 (30) 4 (30) 3 (23) 0 (0) 0 (0)
RDI 0 (0) 0 (0) 1 (7) 9 (69) 2 (15) 1 (7) 0 (0)
PSI 0 (0) 1 (7) 2 (15) 8 (61) 2 (15) 0 (0) 0 (0)

NCG Classification - f (%)
VS SP HA AV LA BL EL

VIQ 4 (33) 2 (16) 1 (8) 2 (16) 3 (25) 0 (0) 0 (0)
PIQ 3 (25) 2 (16) 4 (33) 1 (8) 2 (16) 0 (0) 0 (0)
TIQ 4 (33) 1 (8) 4 (33) 2 (16) 1 (8) 0 (0) 0 (0)
CR 4 (33) 2 (16) 2 (16) 2 (16) 2 (16) 0 (0) 0 (0)
POI 2 (16) 2 (16) 2 (16) 4 (33) 2 (16) 0 (0) 0 (0)
RDI 3 (25) 2 (16) 2 (16) 3 (25) 1 (8) 1 (8) 0 (0)
PSI 3 (25) 3 (25) 2 (16) 4 (33) 0 (0) 0 (0) 0 (0)

Abbreviations: M: Mean; SD: Standard Deviation; f: Frequency; %: percentage; VS: Very Superior; SP: Superior; HA: High Average; AV: Average; 
LA: Low Average; BL: Borderline; EL: Extremely Low; a : Kruskal-Wallis; * : significant difference at the p < 0,05 level; ** : significant difference 
at the p < 0,01 level.
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Table 2. 
Performances and comparisons among groups obtained through tests selected to assess Attention, Executive Functions and Memory 

Instruments

Groups

Mann-Whitney
DD DYSLEXIA NCG

Gross Scores
M SD M SD M SD

Attention
Coding a,* 34.12 6.87 32.61 7.98 43.00 9.95 NCG > DD *

NCG > DYSLEXIA** 
Symbol Search a,* 19.12 3.72 18.76 4.58 24.41 6.25 NCG > DD * 

NCG > DYSLEXIA*
Executive Functions
Digit Span (backward 
order)

3.28 1.38 3.84 2.51 4.37 2.44 -

Arithmetic 13.12 1.80 13.38 2.06 14.33 1.96 -
PRBC 37.62 1.76 35.69 3.94 37.00 5.16 NCG > DYSLEXIA*
Stroop Test
Time (sec) - Card 1 a,* 25.25 4.83 30.07 7.17 22.75 4.61 NCG > DYSLEXIA**
No. errors 0.25 0.46 0.15 0.55 0.00 0.00 -
Time (sec) - Card 2 35.50 7.23 33.69 9.47 32.91 9.55 -
No. errors 0.50 1.06 0.07 0.27 0.75 1.42 -
Time (sec) - Card 3 41.75 13.24 45.46 31.37 40.66 14.92 -
No. errors 0.87 1.12 0.23 0.43 0.83 1.40 -
WCST
No. categories completed 4.37 1.99 4.15 1.81 5.08 1.31 -
No. tests (max. 128) 114.12 17.85 120.69 17.84 115.50 17.44 -
Persistent Errors (max 128) 29.00 24.61 35.00 22.82 22.33 13.81 -
Total correct responses 71.12 15.99 62.23 16.58 73.33 14.81 -
Total errors 43.00 25.19 58.46 25.41 42.25 21.83 -
Failure to maintaining the 
context

1.00 1.41 0.46 0.87 1.58 1.24 NCG > DYSLEXIA*

Memory
Digit a,** 3.28 1.38 3.84 2.51 4.37 2.44 NCG > DD **

NCG > DYSLEXIA**
RCFT
Copy 35.00 29.27 27.30 26.81 34.16 28.02 -
Memory 26.25 17.87 25.53 24.45 35.00 36.36 -
Time copy 44.62 22.89 35.15 28.18 37.91 20.27 -
Time memory 35.87 23.55 22.25 11.02 31.08 19.89 -

Abbreviations: M: Mean; SD: Standard Deviation; a : Kruskal-Wallis; * : significant difference at the p < 0,05 level; ** : significant difference at the 
p < 0,01 level.
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al., 2010). Regarding dyslexia, studies have speculated 
that this would be due to deficits in the functioning of  
the parietal zones of  the right hemisphere associated 
(Peyrin et al., 2012), or even the left hemisphere in the 
temporal zones, and thus, the theory of  phonological 
processing would be even more supported (Landerl 
& Willburger, 2010). In dyscalculia there is a frequent 
observation that hypofunctioning in the right parietal 
lobe (zone related to numeric and quantity sense) would 
explain both the disorder and the attention deficit (Fur-
man & Rubinsten, 2012; Rubinsten & Henik, 2009). No 
national and international studies have been found that 
investigated the comparison of  these two disorders in 
this ability. These results indicated that there were no 
differences between such groups. 

Regarding the EF, it was verified that the group 
with dyscalculia did not differ from the non-case group 
in any of  the tests. The group with dyslexia differed 
from the non-case group in pseudoword repetition, in 
the color-naming time of  the Stroop test and in the 
“failure to maintaining the context” of  the WCST test. 
However, broader deficits were expected in both dis-
orders, according to the literature, and in most of  the 
subtests that were within the assessment protocol of  
this ability (as in Digit Span and Arithmetic) (Meng-
hini et al., 2010). Researches indicate that the prefrontal 
cortex would be the most related to EF (Stuss, 2011). 
Hypothetically, it can be said that impairments in Spe-
cific Learning Disorders in such a brain zone would 

be expected, as well as in EF, since dysfunctions in 
posterior zones are verified (as shown in the previous 
paragraph). According to Luria (1981), for the proper 
functioning of  frontal zones it is necessary that zones 
after it are intact, which is not the case in these cases. 
When the diagnostic groups were compared in the EF, 
no significant differences between them were again 
found. This result was compatible with the study by 
Landerl et al. (2009), which also indicated that in digit 
repetition the groups did not differentiate. On the other 
hand, Wang et al. (2012) pointed out differences in the 
Stroop test, in boards involving numbers and letters, 
which did not occur here in relation to the words (stim-
ulus that composed the test structure used here).

In the memory assessment, there was lower per-
formance of  the group with dyscalculia and dyslexia 
in short-term auditory memory when compared to 
the non-case group. Studies indicate that this result is 
expected when these groups are compared to children 
without difficulties (Attout et al., 2015; Bogaerts et al., 
2014). In short-term visual memory, no differences 
were found among any of  the groups. This was not 
expected, according to the literature, especially when 
nosological groups were compared to children without 
learning difficulties (Bacon & Handley, 2014; Szucs, 
Devine, Soltesz, & Gabriel, 2013). 

Theoretically, there are some postulates affirming 
that attention and executive abilities act collaterally and 
/ or even are integral mechanisms of  the functioning 

Table 3. 
Performances and comparisons among groups obtained through tests selected for assessment of  School Skills 

Instruments

Groups

Mann-Whitney
DD DYSLEXIA NCG

Gross Scores
A SD A SD A SD

APT
Reading a,*** 63.25 6.79 44.76 21.17 66.66 2.22 NCG > DYSLEXIA***

DD > DYSLEXIA** 
Writing a,** 24.12 5.16 13.92 8.28 25.41 5.46 NCG > DYSLEXIA***

DD > DYSLEXIA**
Arithmetic 13.37 5.18 11.23 4.95 13.66 3.65 -
Total a,** 100.87 14.20 69.92 30.71 105.75 8.94 NCG > DYSLEXIA***

DD > DYSLEXIA**
Arithmetic Test 41.12 14.56 35.53 12.83 43,08 10,78 -

Abbreviations: A: Average; SD: Standard Deviation; a : Kruskal-Wallis; * : Significant difference at the p < 0,05 level; ** : significant difference at 
the p < 0,01 level; *** : significant difference at the p < 0,001 level.
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and maintenance of  memory, both short and long 
term (Bull, Espy, & Wiebe, 2008). As both skills are 
at a disadvantage in Specific Learning Disorders, then, 
consequently in these groups, impairments in different 
types of  memory must be found. This statement cor-
roborates, to a certain extent, the data found here, and 
which pointed out lowered performances in attention 
and in some executive aspects. Studies aiming at com-
paring both disorders, which are discussed here and 
regarding memory, were not found, but it was found 
that both disorders did not differ statistically. 

Unfortunately, studies aiming at comparing neu-
ropsychological abilities of  developmental dyslexia and 
dyscalculia were found to be scarce in the literature. 
In any case, what could explain the fact that they did 
not differ in any of  the skills selected here to compose 
the neuropsychological profile (intelligence, attention, 
executive functions and memory)? Some hypotheses 
have been elaborated: (a) the functional impairments 
in posterior zones and characteristic of  each disorder 
would alter the assessed abilities in the same way, in 
general, independently of  the stimuli used in the instru-
ments and even in the use of  these skills in daily life 
(both linguistic and mathematical); (b) the disorders 
are explained by impairments in very close processing 
brain areas, and thus, they would show a similar neuro-
psychological profile in skills investigated here. These 
areas would involve left perisylvian zones, left occipito-
temporal fusiform gyrus, fronto-parietal zones (Ramus 
et al., 2013, Rosenberg-Lee et al., 2015, Vicario, Rappo, 
Pepi, Pavan & Martino, 2012). 

According to our findings, what differentiated 
both situations were topographically the school dif-
ficulties involved. Among them (writing, reading and 
arithmetic), there was a statistically significant lower 
performance in writing and reading of  the group with 
dyslexia when compared to the group with dyscalculia, 
this also happened when the group with dyslexia was 
compared to the non-case group. Somehow, such results 
were expected, since dyslexia mainly involves written 
language impairments (APA, 2013; Ramus et al., 2013). 
So, when the tasks were involving specific reading and 
writing school skills, unlike when the neuropsycho-
logical abilities with linguistic stimuli were assessed, 
differences between the disorders were observed. 

However, the school skill in arithmetic of  the 
group with dyscalculia differing from the group with 
dyslexia and non-case group was also expected, with 
a statistically significant lower performance, but did 
not happen. According to the DSM-V (APA, 2013), a 

minimum of  1.5 standard deviation below the mean 
can be expected, but it is also justified that, although the 
use of  psychometric instruments is performed to guide 
the diagnosis, any significant performance measure 
below the range may be considered arbitrary and clini-
cal assessment should prevail. In this case, the means 
obtained by the group with dyscalculia were smaller 
than the group with dyslexia, but not enough to indi-
cate statistical differences. 

Interestingly, the group with dyslexia had lower 
mean scores in arithmetic than the group with dyscalcu-
lia. Studies in literature indicating the same results were 
not found. In this study, the children of  the group with 
dyslexia did not have comorbidity with dyscalculia and 
showed inferior performance (although not statically 
significant) than those who only had this last situation. 
Thus, some hypotheses are raised for these results: (a) 
the greater impairment in neuropsychological abili-
ties of  executive functions of  the group with dyslexia, 
when compared to the non-case group in relation to the 
one with dyscalculia, as seen here, would favor greater 
impairments in arithmetic (Geary et al., 2012). (b) the 
linguistic impairments of  dyslexia would favor inferior 
performance in arithmetic skills, as research has also 
shown (Träff  & Passolunghi, 2015), even lower than 
those seen in dyscalculia. 

In any case, this research fulfilled its objective of  
comparing the neuropsychological and school profiles 
of  children with dyscalculia and developmental dys-
lexia, in order to verify if  the performances of  both 
groups differed in more detail, in addition to the diag-
nostic criteria already established. The results showed 
that the groups did not differentiate as to the neuropsy-
chological abilities investigated (intelligence, attention, 
executive functions and memory), but only in reading 
and writing school skills, with the group with dyslexia 
showing inferior performances. The hypothesis raised 
was thus confirmed, and only partially, in relation to 
these skills. 

Reduced performances in neuropsychological 
abilities involving mathematical content (for example, 
in WISC-III Digit Span and Arithmetic subtests) in the 
group with dyscalculia compared to the group with dys-
lexia, and lower performances in neuropsychological 
abilities involving reading (for example, in the Pseudo-
word Repetition Test for Brazilian Children and Stroop 
Test) in the group with dyslexia when compared to 
the group with dyscalculia. It was also expected lower 
performance in the APT Arithmetic subtest and in the 
Arithmetic test in the group with dyscalculia in relation 
to the one with dyslexia. 
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These findings are important for health, education 
and research. For the first area, it could be observed 
that Specific Learning Disorders could have a gener-
alized impact on the functioning of  the investigated 
neuropsychological abilities (except in intelligence), 
demonstrating that they need strong interventions at 
the multi / interdisciplinary level. 

For the education area, these results become rele-
vant because they mainly demonstrate that the condition 
of  dyscalculia may go unnoticed in the age groups and 
grades studied. According to the data found, the dif-
ferences in the instruments that assessed the school 
skills in arithmetic were subtle among children with-
out school difficulties and those with this condition. It 
should be emphasized, therefore, that attention to such 
subtleties in educational processes must be made for an 
early diagnosis. On the other hand, children with dys-
lexia would already be more easily identified (there were 
discrepant results in reading and writing skills when 
compared to the group without school difficulties). 

As for the research in the field, the data point 
out to more careful analysis in evaluation processes. 
The first interesting point to note is regarding the 
historically used performance discrepancies between 
Intellectual Quotient (IQ) and performance in school 
tests in the performance of  the diagnoses of  specific 
learning disorders (APA, 2013). As seen here, there was 
no such difference mainly between the groups with 
dyscalculia and without school difficulties. Relying only 
on these data, without a qualitative analysis of  clini-
cal basis, should not be the only way for a consistent 
assessment. A second point of  analysis to be surveyed 
is also suggested, from this point of  analysis: criterion 
validity studies involving these conditions in neuropsy-
chological tests and assessment of  school skills. It was 
possible to identify that none of  the instruments used 
in this research, which are mostly very frequently used 
in the Brazilian neuropsychological assessment, had 
these studies. Further research on these psychometric 
procedures is advised. 

Therefore, the limitations found in this study are 
mainly related to the number of  individuals investi-
gated, which made it impossible to analyze the effect 
of  the variables gender and grade. In future studies, 
it is expected that there will also be an increase in the 
number of  instruments used to investigate the skills 
described here and that these have greater ecological 
validity. In addition, it is proposed that the neuropsy-
chological abilities that compose the profile investigated 
here should be expanded, especially with linguistic skills 

(such as phonological processing) and in a longitudi-
nal way (as already suggested by Silva, Moura, Wood & 
Haase, 2015), so that differences between dyscalculia 
and dyslexia are even better delineated. 
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