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The evaluation of preschool age children is of great 
importance, as it can assist in the investigation of how skills 
related to learning develop. In addition, it can contribute to 
the early detection of possible difficulties and assist in the 
planning of appropriate interventions and public policies. 
Studies have been undertaken in this population, aiming 
to identify and investigate learning-related skills (Araújo, 
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Abstract: Executive functions (EF) and oral language (OL) are important for learning reading and writing (RW) and for the development 
of other skills in preschool. The study investigated the progression and the relationships between the performances in these competences 
in pre-schoolers. Participants were 90 children, mean age 4.91 years, students from Kindergarten years I and II of a private school in 
SP, assessed, individually, with a battery with nine instruments for EF, OL, and RW. There was increase of the performances as a result 
of educational level for all OL and RW measures, but only for attention in the field of EF. Significant correlations were found between 
the measurements assessing the same cognitive domain, as well as inter-domain, although portraying a different pattern. The results 
indicate that OL and RW seem to develop rapidly in the course of preschool, while the EF have slower development. The fields of OL 
and RW, EF and RW are more interdependent, and EF and OL are relatively independent.
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Resumo: Funções executivas (FE) e linguagem oral (LO) são importantes para a aprendizagem da leitura e escrita (LE) e 
para o desenvolvimento de demais competências na fase pré-escolar. O estudo investigou a progressão e as relações entre os 
desempenhos nestas competências em pré-escolares. Participaram 90 crianças, idade média de 4,91 anos, estudantes do Jardim 
I e II de uma escola particular de SP, avaliadas, individualmente, em uma bateria de nove instrumentos de FE, LO e LE. Houve 
aumento dos desempenhos em função do nível escolar para todas as medidas de LO e LE, porém apenas para a medida de 
atenção no domínio das FE. Correlações significativas foram evidenciadas entre medidas que avaliam um mesmo domínio 
cognitivo, assim como interdomínios, ainda que retratando um padrão diferencial. Os resultados sugerem que LO e LE parecem 
desenvolver-se rapidamente no curso da pré-escola, enquanto as FE apresentam desenvolvimento mais lento. Os domínios de LO 
e LE, bem como FE e LE são mais interdependentes; enquanto FE e LO são relativamente mais independentes.
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Resumen: Las funciones ejecutivas (FE), el lenguaje oral (LO) son importantes para aprender a leer y escribir (LE) y 
para el desarrollo de otras habilidades en el período preescolar. El estudio investigó la evolución y las relaciones entre los 
rendimientos en estas habilidades en los niños preescolares. Participó en 90 niños, edad promedio de 4,91 años, estudiantes 
del Jardín I y II de una escuela privada en SP, evaluadas, de forma individual, con una batería con nueve instrumentos para 
FE, LO, y LE. Hubo un aumento en el rendimiento en función del nivel educativo en todas las medidas de LO y LE, pero sólo 
en la medida de atención en FE. Se encontraron correlaciones significativas entre las medidas que evalúan el mismo dominio 
cognitivo, así como inter-dominio, a pesar de representar un patrón diferencial. LO y LE parecen desarrollarse rápidamente 
en el curso de la enseñanza preescolar, mientras que FE tiene un desarrollo más lento. Los campos LO y LE, FE y LE son más 
interdependientes; FE y LO son relativamente independientes.
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Marteleto, & Schoen-Ferreira, 2007; Maluf & Barrera, 
1997; Pereira, Seabra, Dias, Trevisan, & Prado, 2012; Souza 
& Avila, 2011; Trevisan, 2010). Among the areas studied, 
one can highlight three which have important development 
in the preschool phase and which have been consistently 
related to later outcomes, relative, in particular, to academic 
performance: the executive functions (Diamond, 2006, 2013; 
Pereira et al., 2012), oral language (Acosta, Moreno, Ramos, 
Quintana, & Espino, 2006; Araújo et al., 2007; Maluf & 
Barrera, 1997) and preliminary knowledge of reading and 
writing (Maluf & Barrera, 1997; Shaywitz, 2006).

The executive functions refer to the individual’s ability 
to undertake voluntary, independent, self-organized actions 
directed toward specific goals; they are considered one of 
the most complex aspects of cognition (Gazzaniga, Ivry, & 
Mangun, 2006; Malloy-Diniz, Sedo, Fuentes, & Leite, 2008). 
The term covers different cognitive skills, such as working 
memory, relating to the ability to support and manipulate 
information mentally; cognitive flexibility, which refers to the 
ability to change attentional focus or perspective and adapt the 
behavior to the demands of the environment; and inhibition, 
which involves both the skill of inhibiting the behavior 
and controlling attention and mental processes, inhibiting 
distractors and focusing attention (Diamond, 2013; Gazzaniga 
et al., 2006; Miyake et al., 2000; Nigg, 2001). There is evidence 
of these components of the executive functions already 
developing at preschool age (Diamond, 2006, 2013; Pereira, 
2011; Pereira et al., 2012; Trevisan, 2010). Additionally, these 
skills have been related to learning (Diamond, 2006, 2013), 
emphasis being placed on their role in the competence of 
reading (Cutting, Materek, Cole, Levine, & Mahone, 2009), 
mathematics (Blair & Razza, 2007; Duncan et al., 2007) and 
in school performance in general, evaluated in terms of grades 
(Capovilla & Dias, 2008a).

Another skill which has consistently featured as a 
predictor of later academic performance is oral language, 
defined as the individual use of the codes of a system formed 
of a limited number of minimum units, which are recombined 
according to predetermined rules. Language can be separated 
into different components, such as semantic, syntactic, 
phonological, morphemic and pragmatic (Sternberg, 2008) 
and develops at an accelerated rate during the preschool age, 
there being reports of significant differences between school 
years for vocabulary and phonological awareness (Capovilla 
& Capovilla, 1997; Ferracini, 2005; Ferracini, Capovilla, 
Dias, & Capovilla, 2006; Maluf & Barrera, 1997). There is 
also evidence that different aspects of oral language, including 
vocabulary, phonological awareness and rapid naming skills 
predict performance in written language (Aaron, Joshi, & 
Quatroche, 2008; Capovilla & Dias, 2008b; Cardoso-Martins, 
2008; Cardoso-Martins & Pennington, 2001; Maluf & Barrera, 
1997; Seabra & Dias, 2012a; Zorzi, 2009). Alterations in oral 
language can importantly affect children’s social and cognitive 
development. As a result, its evaluation at early ages is being 
increasingly emphasized in the literature.

In addition to the executive functions and oral 
language, preliminary knowledge of reading and writing, 
which also develops in the preschool phase, has a significant 
relationship with later academic performance. In spite of the 
broad literature on written language, including evaluation 
and intervention, even in the Brazilian ambit, (Batista & 
Capellini, 2011; Joly & Piovezan, 2012; Monteiro & Santos, 
2013; Seabra & Dias, 2012a), the evaluation of the beginning 
of reading and writing in preschool children has been less 
explored, such that their development and the pattern of 
relationships which is established with other cognitive 
domains – which is relatively well-known in children of 
school age – is practically unknown (Aaron et al., 2008; 
Cutting et al., 2009; Seabra & Dias, 2012a). Internationally, 
however, there is evidence that preliminary competence in 
reading and writing is a strong predictor of later performance 
in reading and in mathematics (Duncan et al., 2007).

In the light of this panorama, this study evaluated the 
initial executive functions, oral language and reading and 
writing in preschool children with the following objectives: 
(1) to ascertain if the children’s performances improve as they 
progress through school, even at relatively early ages; and (2) 
to investigate how these separate cognitive domains correlate 
with each other. Studies with preschool children are relatively 
scarce in the Brazilian context, such that the results of the 
present study could help to support a better understanding 
regarding the development of the distinct skills evaluated 
in this age range, as well as to understand the cognitive 
architecture in this initial phase of child development.

Method

Participants

The sample was initially made up of 94 children 
enrolled in the Kindergarten years I and II in a private 
school in the central region of the city of São Paulo. Four 
children were excluded from the subsequent analyses due to 
intellectual disabilities or to medical diagnoses of genetic or 
neurodevelopmental issues. After the exclusions, the final 
sample was made up of 90 children (Mean age = 4.91 years 
old), enrolled in the Kindergarten years I (N = 37) and II 
(N = 53) of a private school in the central region of the city of 
São Paulo. Table 1 presents data characterizing the sample.

Instruments

Semantic Stroop Test. This aims to evaluate selective 
attention and inhibitory control in children. The version 
adapted by Trevisan (2010) was used, based on the versions 
of Berwid et al. (2005) and Brocki and Bohlin (2006). The 
test is computerized and divided in two parts, each one 
presenting 16 pictures (girl, boy, sun and moon). In the 
first part of the test, the child names the pictures presented 
on the computer screen, and in the second must name the 
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opposite noun (for example, say ‘moon’ when the picture 
of the sun appears). The measures of interference were used 
(performance in part two minus performance in part one), 
both for the score and for the reaction time (RT).

Trail-making Test for Pre-schoolers (TT-PS). The TT-PS 
(Trevisan & Seabra, 2012) evaluates cognitive flexibility. It 
was adapted from parts A and B of the Trail-making Test, 
which is originally made up of numbers and letters. The 
adaptation for pre-schoolers was based on the versions of 
Baron (2004), Espy (1997), Espy and Cwik (2004) and Espy, 
Kaufmann, Glisky and McDiarmid (2001). In this version, 
knowledge of letters and numbers is not necessary, as it 
is in the original version. Part A is made up of pictures of 
five dogs (described to the child as youngest puppy, middle 
puppy, oldest puppy, and mommy and daddy) and the child 
must link them in order of size. In part B, in addition to the 
dogs, pictures of bones are added, in sizes equivalent to each 
dog; the child’s task is to link the dogs to the bones, in order 
of size and alternating between the stimuli. Performance in 
sequences was used (number of items linked correctly in a 
sequence until error or interruption) in both parts of the test.

Cancellation Attention Test (CAT). The CAT (Montiel & 
Seabra, 2012) is made up of three phases. In the first of these, 
the child is presented with a target stimulus and is invited 
to indicate all stimuli identical to the target among various 
others in a matrix. The task is the same in the second part, 
although the target stimulus is made up of double figures. In 
the third part, the target stimulus changes with each line of 
the matrix. The test aims to evaluate selective attention (parts 
1, 2 and 3) and ability to alternate attention (part 3). There is 
a time limit of one minute for each part of the test. The total 
number of correct answers in the test was used.

The Phonological Awareness Test by Oral Production 
(PAT-OP). The PAT-OP (Seabra & Capovilla, 2012) aims 
to evaluate the skill of manipulating the sounds of speech. 
A total of 10 components of phonological awareness are 
evaluated over 10 subtests, each one containing four items 
and two initial examples: Syllabic Synthesis; Phonemic 
Synthesis; Rhyme; Alliteration; Syllable segmentation; 
Phoneme segmentation; Syllabic Manipulation; Phonemic 
Manipulation; Syllabic Transposition and Phonemic 
Transposition. For each correct response, the child receives 
one point, totaling a maximum of 40 points. The total score 
was used in the PAT-OP.

The Peabody Picture Vocabulary Test (PPVT). The 
computerized version adapted by Capovilla and Capovilla 
(1997) was used. The instrument is based in the version 

of Dunn and Dunn (1981) and aims to evaluate receptive 
vocabulary. As a result, the ability to understand vocabulary 
in various categories is evaluated (persons, actions, qualities, 
parts of the body, weather, nature, places, objects, animals, 
mathematical terms, tools and instruments). This version of 
the PPVT presents 125 screens, each one with four pictures 
in black and white. The computer emits one spoken word 
and the examinee must choose the image which corresponds 
to this word, pointing to the picture on the screen. The total 
number of correct answers was used.

The Child Naming Test (CNT). The CNT (Seabra, 
Trevisan, & Capovilla, 2012) aims to evaluate the expressive 
vocabulary and the skill in naming. It is made up of 60 line 
drawings which represent objects (e.g. a chair, a sword); 
animals (e.g. a dog, an elephant) and people (e.g. a nun, a 
baby). The test is administered using a notebook containing 
two pictures per page. The examiner shows the notebook 
with images and notes down, on the response sheet, the 
examinee’s naming. The total number of correct answers in 
the test was used.

Pseudowords and Words Repetition Test (PWRT). 
The PWRT (Seabra, 2012) aims to evaluate the short-
term phonological memory. The evaluator pronounces 
for the child various sequences made of two to six words, 
maintaining an interval of one second between them. The 
child’s task is to receive the information, store it, and return 
it in the form of repeating the same sequence which was 
presented to her. Afterwards, the procedure is repeated, 
although using pseudowords. The number of correct answers 
(sequences repeated correctly) in words, and the number of 
correct answers in pseudowords, were used.

Recognition of Letters and Sounds Test. This test 
was developed specifically for this study, with the aim of 
ascertaining the child’s knowledge in naming the letters 
and saying their sounds. Each letter, including vowels and 
consonants, is printed in block letters and presented to the 
examinee on a sheet of paper. The order of presentation 
is random. The same sequence is maintained for all the 
children, alphabetical order not being followed. In the first 
administration, the child must name the letter; afterwards, 
the procedure is repeated, but the child is instructed to 
pronounce the sound of the letter. The score can vary from 
0 to 26 points in the letters and in the sounds. In the sounds, 
it is considered correct when the child says that the letter H 
has no sound and the Y has the sound of I. The total number 
of correct answers in the part of letters and the total number 
of correct answers in the part of sounds were used as scores. 

Table 1
Characterization of the Sample: Frequency by Sex and the Mean Age at Each School Level and in Total

School year
Sex (frequency) Age

Boys Girls Total by year Mean Minimum Maximum
K’ten I 19 18 37 4.35 4 5
K’ten II 27 26 53 5.30 5 5
Total 46 44 90 4.91 4 5
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It is emphasized that, as this test was developed specifically 
for the present study, there are no standards expected for 
this educational level; however, as in the school of the 
participants in this study, the teaching of the alphabet begins 
in Kindergarten year I, and literacy begins in year II, one can 
hypothesize that the children already have some knowledge 
for responding to the test.

The Reading and Writing Test. Developed specifically 
for the present study, this test is made up of two phases. In 
the first, the child receives a sheet with eight words and two 
pseudowords to read, and, in the second, eight words and two 
pseudowords are dictated for the child to write down. The 
words progress in order of difficulty and are classified as: 
regular, of high frequency: regular, low frequency: irregular, 
high frequency: irregular, low frequency: and pseudowords. 
The correction is made calculating the percentage of correct 
answers per item, through the calculation of the quantity 
of letters which the child read correctly and the quantity of 
letters which she wrote correctly. Performance can vary from 
0 to 100% in reading and from 0 to 100% in writing.

With the exception of the Recognition of Letters and 
Sounds Test and the Reading and Writing Test, which were 
developed specifically for this study, the instruments have 
psychometric characteristics, including evidence of validity 
and reliable data, for pre-school samples, already published 
in the literature (Ferracini et al., 2006; Seabra & Dias, 2012b, 
2012c; Trevisan, 2010).

Procedure

Data collection. Collection occurred in the periods 
of May – June and August – September 2012, in a room 
set aside for the purpose by the school, and during regular 
lesson times. The children were removed from the room, 
individually, for short periods of time, varying from five to 15 
minutes, with the authorization of the teacher and the consent 
of student. Six sessions were necessary with each student for 
administering the tests, as, these being pre-school children, it 
was sought to reduce the variable of tiredness. The tests were 
divided into six sessions: Session 1 - The Peabody Picture 
Vocabulary Test; Session 2 - The Trail-making Test for Pre-
schoolers and the Cancellation Attention Test; Session 3 - 
Test of Recognition of Letters and Test of Recognition of 
Sounds; Session 4 - The Phonological Awareness Test by 
Oral Production; Session 5 - The Child Naming Test, The 
Pseudowords and Words Repetition Test, the Reading and 
Writing Test; and Session 6 - The Semantic Stroop Test.

There was an interval of 3 to 4 days between the 
removal of the child from the classroom for one test and the 
next. After the finalization of the data collection, feedback 
was provided to the parents and the school. Individual 
reports were elaborated for the parents with the performance 
of each one of the children in all the tests administered, 
already standardized for the Brazilian population, comparing 
them with their peers from the same school year. Feedback 
meetings were held for the school directors and teachers.

Data analysis. In order to ascertain the progression of 
performance in the various tests related to school level, the 
Student t test was applied, with the school year (Kindergarten 
years I and II) as factors, and the measurements in the various 
tests as the dependent variables. In order to investigate 
the relationships between the performances in the various 
measures, the Pearson correlation analysis was used. In all 
the cases, the level of significance of p ≤ .05 was adopted.

Ethical Considerations

The project was first of all submitted to the Research Ethics 
Committee of the Universidade Presbiteriana Mackenzie under 
process number CAAE 02631312.3.0000.0084. Following 
its approval, contact was made with the school and letters 
containing the terms of free and informed consent, as well as 
information about the research, were sent to those responsible 
for the institution and for the children.

Results

Student t tests were applied to verify the effects of 
school level on the performances in each test. Table 1 
presents the descriptive and inferential statistics, with values 
of t and p, for the measurements of executive functions, oral 
language, reading and writing. For executive functions, only 
the measurements of the CAT were significantly affected 
by school level. The performances in the Trail-making Test 
and Stroop Test did not show an effect of school progression 
from Kindergarten year I to year II. On the other hand, the 
performances in all the measurements of oral language, 
reading and writing showed the school year to have a 
significant effect. The results summarize the increase in 
the performance in tasks which evaluate different cognitive 
domains with progression in school years.

Table 3 presents the matrix of correlations between 
performance in the tests of executive function, oral language, 
reading and writing. Significant correlations are printed in 
bold. The relationships tended to be more consistent, in 
spite of the variation of scale, between the performances in 
tests on one same domain, at least for oral language (with 
variation between .22 and .59) and reading and writing (with 
variation between .27 and .87). For executive functions, only 
the measurement of interference reaction time in the Stroop 
Test was related, to a moderate degree, with the interference 
score in the same test and, to a lesser degree, with the number 
of correct answers in the Cancellation Attention Test. This 
correlation suggests that children with a greater interference 
time, that is, who took more time in the second part of the 
test, tended to have better performances in the Cancellation 
Attention Test and in the second part of the Stroop Test. The 
data indicates that these children could have responded more 
slowly, while preserving their accuracy.

Considering the correlations between the cognitive 
domains, these were low to high, all were significant and 
positive, among the performance in the tests of oral language 
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and reading and writing (with variation between .24 and 
.80). Some significant relationships, from low to moderate, 
were also evidenced between the performances in executive 
functions and reading and writing (with variation between 
.21 and .49). The less consistent correlations, in which 
only the low relationships predominated, were between 
performance in the executive functions and oral language 
(with variation between .21 and .43).

Discussion

The results of the analyses of the effects of school level 
on performance revealed some tendencies of development. 
The increase in performance as the children progress through 
school was expected (Almeida, Lemos, Guisande, & Primi, 
2008; Batista & Capellini, 2011; Capovilla & Dias, 2008a; 
Dias, Menezes, & Seabra, 2013; Ferracini, 2005; Pereira 

Table 2
Descriptive and Inferential Statistics of the Effect of School Level on Performance in the Various Instruments

School level 
tKindergarten I Kindergarten II

M SD M SD
TT-PS – sequence A 3.11 1.51 3.68 1.70 -1.65
TT-PS – sequence B 2.30 1.13 2.7 1.96 -1.12
CAT – part 1 – correct answers 23.16 9.64 29.89 7.89 -3.63**
CAT – part 2 – correct answers 0.81 0.91 1.51 1.12 -3.14**
CAT – part 3 – correct answers 7.73 4.12 12.6 4.63 -5.14**
CAT – total – correct answers 31.70 11.82 44 10.30 -5.25**
Stroop-interference-score -0.34 0.32 -0.26 0.24 -1.35
Stroop-interference-RT 0.53 0.73 0.63 0.47 -0.79
CNT 26.9 5.96 33.62 5.54 -5.47**
PAT-OP 10.1 3.66 18.95 8.21 -6.17**
PWRT_Words 2.73 0.93 3.58 1.35 -3.33**
PWRT_Pseudowords 1.51 0.77 1.91 0.71 -2.48*
PWRT_Total 4.24 1.16 5.49 1.73 -3.82**
PPVT 57.35 6.83 64.15 7.30 -4.46**
Knowledge of letters 18.19 6.96 22.68 3.49 -4.03**
Knowledge of sounds 2.54 4.45 16.75 6.50 -11.54**
Test of reading 0.61 2.73 51.67 43.54 -7.11**
Test of writing 9.1 13.35 64.54 29.94 -10.54**

*p < .05. **p < .01.

Table 3
Matrix of Correlations Between Performance in the Various Instruments

TT-PS 
Seq_A

TT-PS 
Seq_B

CAT-
total

Stroop-
interf-
score

Stroop-
interf-RT PPVT PAT-OP PWRTWords PWRTPseudo CNT Knowl.

letters
Knowl. 
sounds

Test of 
reading

TT-PS Seq_B .20
CAT-total .08 .15
Stroop-interf-
score .11 .10 .07

Stroop-
interf-RT .13 .05 .26* .45**

PPVT .21* .29** .43** .16 .04
PAT-OP .30** .28** .34** .26* .20 .51**
PWRT-words .22* .11 .09 .19 .19 .16 .39**
PWRT-
pseudo .10 -.08 .32** .20 .13 .29** .22** .26*

CNT .16 .20 .39** .32** .28** .58** .59** .34** .39**
Knowl. letters .27** .08 .41** .03 .24* .44** .51** .24* .29** .54**
Knowl. 
sounds .36** .20 .49** .22* .20 .53** .74** .26* .30** .57** .55**

Test of 
reading .19 .20 .34** .10 .11 .40** .76** .30** .24* .41** .49** .73**

Test of 
writing .25* .21* .49** .14 .16 .50** .80** .33** .27* .56** .57** .87** .81**

*p < .05. **p < .01.
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et al., 2012; Trevisan, 2010), as indeed occurred. For oral 
language, reading and writing, the children from Kindergarten 
II performed better than their younger peers. Although the 
present study is correlational, and did not accompany the 
children longitudinally, this result corroborates evidence 
that these skills develop rapidly over one year of schooling 
(Ferracini, 2005; Ferracini et al., 2006; Storch & Whitehurst, 
2002), even in pre-school.

In relation to the oral language tests, the results showed 
that, in relation to the younger peers of Kindergarten I, the 
children of Kindergarten II had higher scores in vocabulary, 
phonological memory, and phonological awareness, this last 
being fundamental for acquiring written language (Aaron et 
al., 2008; Capovilla & Dias, 2008b; Seabra & Dias, 2012a). 
These findings corroborate the research of Ferracini (2005), 
who also observed the effect of school year in her evaluation 
in Brazilian pre-schoolers. Similarly, the effect of school year 
on reading and writing occurred for all the measurements. 
This suggests that these domains are in full development in 
this sample, which is to be expected given that, in the school 
evaluated, the formal teaching of knowledge related to 
literacy, such as teaching letters and their sounds, is begun at 
these school levels, particularly in Kindergarten II, in which 
reading and writing proper begin to be taught.

For the executive functions, on the other hand, only the 
measuring of attention showed the effect of school level. It 
is possible that the other instruments, the Trail-making Test 
for pre-schoolers and the Stroop Test, were not sufficiently 
sensitive to discriminate between the different levels of the 
pre-school. Another explanation, however, is also possible, and 
considers the aspects of the development of these skills. That 
is, there is evidence that the executive functions have different 
developmental tendencies, with some skills developing before 
others (Diamond, 2013; Dias et al., 2013).

Thus, in relation to cognitive flexibility, evidence 
suggests that this is a more complex skill, whose development 
begins later and continues through to mid-adolescence 
(Diamond, 2013). Inhibitory control, on the other hand, 
can be divided in inhibition of response and in control of 
interference, which involves cognitive inhibition (Diamond, 
2013; Nigg, 2001), this last developing later. Thus, one 
can raise the hypothesis that the absence of differences 
between the school levels in the cognitive flexibility and 
inhibitory control tests may reflect these skills’ early stage of 
development in the age range evaluated.

Regarding the analyses of correlation, consistent 
correlations were ascertained between the performances in 
tests in one same domain, considering oral language and 
written language. In particular regarding the skills of oral 
language, there were significant correlations between all 
the measurements. This finding supports the theoretical 
perspective that the skills measured are aspects of a single 
construct and corroborates the use of such instruments for 
evaluating these skills, as well as the joint use for a more 
comprehensive and detailed evaluation. This pattern of 

correlations is supported by Ferracini’s (2005) results, also 
with pre-schoolers.

There were also significant correlations between all the 
measurements of reading and writing. It is of relevance to 
observe that reading and writing had greater correlations 
with knowledge of sounds than with knowledge of letters, 
reinforcing the importance of this skill for literacy, as already 
indicated by Cardoso-Martins (2008) and Zorzi (2009).

Considering the executive functions, there was 
moderate correlation only between the performances 
in the Stroop Test (interference in terms of score and 
reaction time); there was low correlation between these 
and the total score in the Cancellation Attention Test. The 
Trail-making Test for Pre-schoolers was not correlated 
with any other measurement of executive function. These 
results may be due to the as-yet incipient development 
of these skills. Furthermore, the pattern of results 
corroborates the idea that the different skills which are 
components of the executive functions are interrelated, 
although this relationship is generally low (Miyake et 
al., 2000), which was also observed in Brazilian studies 
with children by Dias (2009) and Pereira (2011).

The relationships between the domains revealed 
some patterns which were expected, such as, for example, 
the relationships between the performance in the tasks of 
oral language and written language, showing that, even 
at pre-school age, they are strongly related. Above all, 
the performance in phonological awareness was related 
very highly and highly with performance in writing and 
reading, respectively, reinforcing the importance of this 
metalinguistic skill for literacy (Capovilla & Dias, 2008b; 
Cardoso-Martins, 2008; Seabra & Dias, 2012ª; Zorzi, 2009).

The executive functions also presented some relationships 
with reading and writing, above all when the measurement 
of attention is considered. In the older children, undertaking 
Primary Education, this relationship has already been 
established (Cutting et al., 2009), although it remains little 
explored in pre-schoolers. The results found here suggest that, 
even in early ages, and in a mild form, the executive functions 
are related to reading and writing, which was also observed by 
Diamond (2006) and by Duncan et al. (2007).

Among the relationships established between executive 
functions and oral language, all were low, apart from a 
moderate relationship between performance in attention 
and vocabulary. This may mean that these skills are more 
independent one of the other. As a result, the pattern of 
correlations found shows that both executive functions and 
(and mainly) oral language are related to performance in 
reading and writing, which has already been documented 
in older children (Aaron et al., 2008; Cutting et al., 2009; 
Seabra & Dias, 2012a), although executive functions and 
oral language appear to be relatively more independent 
between each other.

The results summarized here are important, given 
that there is little research, especially in Brazil, regarding 
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cognitive development in children in this age range. As a 
conclusion, this study’s results can serve as a benchmark 
for the development of typical children, making it possible 
to evaluate and detect possible delays in various skills. 
They can serve, furthermore, as an indicator that there 
is a relationship between the domains evaluated in this 
educational level, suggesting that the development of one 
cognitive area or aspect is related to that of another. Hence, 
in spite of this study being correlational and not deriving 
from relationships of cause and effect, it is possible to 
suppose that the difficulties in reading and writing may 
be mitigated with interventions also in oral language and 
in the executive functions. Future studies could monitor 
children longitudinally to ascertain, more appropriately, 
the predictive power of different skills in relation to 
literacy, as well as investigating whether interventions 
in oral language and executive functions can mitigate 
problems in reading and writing.

Among the study’s limitations, emphasis is placed 
on its transversal design and the relatively small number 
of participants, which limit generalization regarding the 
development of skills measured in the age range considered 
here. It also deserves to be noted that the study was 
limited to the investigation of the executive functions, oral 
language, reading and writing, although other competences 
develop during the pre-school years and are also relevant 
for learning. As a result, future studies could extend not 
just the sample, addressing other age ranges too, but also 
the scope of the skills measured.

Final Considerations

In conclusion, the present study showed that 
executive functions, oral language and written language 
increase with school progression, even in little children, 
such as those evaluated here. The development of 
oral language, reading and writing seems to be fairly 
pronounced in the progression from Kindergarten I 
to II, while that of the executive functions remains 
incipient or slower in this age range. In addition, it was 
ascertained that the skills and the domains of executive 
functions, oral language and reading and writing 
are significantly inter-related and that the pattern of 
relationships between the different domains is distinct. 
Thus, the domains of oral language and reading and 
writing, followed by executive functions and reading 
and writing are more interdependent, while there is a 
lesser relationship between executive functions and oral 
language. The results may contribute to broadening the 
knowledge available regarding the cognitive functioning 
of pre-school children, which could provide greater 
understanding regarding difficulties observed in this 
age range, as well as making it possible to evaluate and 
identify problems in the skills considered here and, as 
a consequence, to introduce interventions at early ages.
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