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Abstract 

Building cardinal and ordinal representations is crucial for developing a full understanding of 

number in the first years of education. One open question is whether, and if so, how, these two 

representations are involved in arithmetic computations in children. Previous research indicates 

a shift in the developmental course of these representations, with cardinilaty being responsible 

for arithmetic skills of younger children, and ordinality playing a role only after first or second 

grades. Here we addressed this issue by investigating cardinal and ordinal representations of 

number in a sample of preschool children from two public schools located in the inner city of 

Brasília. Our results indicate that knowledge of numerical ordinality is associated with 

preschooler’s addition skills even after controlling fluid intelligence and verbal skills. 

Moreover, we found that ordinal representations mediate the widely-reported effect of 

cardinality on simple addition. The present study provides evidence that already in preschool 

ordinal representations already have a role in basic arithmetic.  

 
Keywords: Ordinality, Cardinal knowledge, Arithmetic Skills, Preschoolers  
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O papel da ordinalidade numérica na aritmética básica de pré-escolares 

Suzane Garcia de Santana 

Orientador: Ricardo José de Moura 

 

Resumo 

Construir representações cardinais e ordinais é crucial para desenvolver uma compreensão 

completa dos números nos primeiros anos de educação. Uma questão em aberto é se, e em caso 

afirmativo, como essas duas representações estão envolvidas em cálculos aritméticos em 

crianças. Pesquisas anteriores indicam uma mudança no curso do desenvolvimento dessas 

representações, com a cardinalidade sendo responsável pelas habilidades aritméticas das 

crianças mais novas, e a ordinalidade desempenhando um papel apenas após a primeira ou a 

segunda série. Aqui abordamos essa questão investigando representações cardinais e ordinais 

dos números em uma amostra de crianças em idade pré-escolar de escolas públicas da cidade 

de Brasília. Nossos resultados indicam que o conhecimento da ordinalidade numérica está 

associado às habilidades de adição de pré-escolares, mesmo após controlar a inteligência fluida 

e as habilidades verbais. Além disso, descobrimos que as representações ordinais mediam o 

efeito amplamente relatado da cardinalidade na adição simples. O presente estudo fornece 

evidências de que já na pré-escola as representações ordinais desempenham um papel na 

aritmética básica. 

Palavras-chave: Ordinalidade, Cardinalidade, Conhecimento aritmético, Pré-escolares
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Introduction 

The role of numerical ordinality on basic arithmetic in preschoolers 

 

Introduction 

The use of numerical symbols to represent quantities is one of the most important 

achievements of human cultures. Children start to acquire this knowledge even before formal 

schooling (Geary, Hoard, Nugent, & Bailey, 2013; Watts, Duncan, Siegler, & Davis-Kean, 

2014) and throughout preschool education children learn a set of number words and Arabic 

digits, which acquire a quantitative meaning by means of two principles, cardinality and 

ordinality.  

Cardinality, or the cardinal meaning of a number, refers to the numerical magnitude, or 

quantitative value, of a numerical symbol (Gelman & Gallistel, 1978). For example, the 

quantity seven denotes the cardinal meaning of the digit "7" and the number word "seven". 

Children start to build their understanding of cardinality during the first years of life by the 

acquisition of the cardinal principle, which indicates the understanding that the last number 

word in a counting sequence denotes the size of a set. The cardinal principle is acquired 

throughout the first years of life, in steps, so that at around ages of 2 and 3 children understand 

the cardinality of only very small sets up to four (sub-set knowers), until they are able to 

represent the cardinality of any larger set (cardinal principle knowers; Wynn, 1992; Le Corre 

& Carey, 2007).  

As children learn the cardinal meaning of numerical symbols, the link between 

numerical symbol and numerical meaning becomes stronger and children access the cardinality 

of numbers automatically, without resorting to counting routines. In this context, cardinality is 

also frequently investigated by digit comparison tasks, in which participants must quickly 

indicate the larger or smaller of two symbolic numbers. Performance on these tasks have been 

used to index the strength of the association between a numerical symbol and its cardinal, 
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quantitative meaning (Goffin & Ansari, 2016; Holloway & Ansari, 2009). Understanding 

cardinality allows children to represent the quantitative meaning of numerical symbols and, 

therefore, is considered a landmark of the development of numerical reasoning, and a building 

block for later mathematical achievement. Research has consistently indicated that performance 

on digit comparison tasks is significantly associated to performance on arithmetic in adults and 

children with different ages (Castronovo & Göbel, 2012; Goffin & Ansari, 2016; Holloway & 

Ansari, 2009; Landerl & Kölle, 2009; Lyons, Price, Vaessen, Blomert, & Ansari, 2014) 

Geary, van Marle, Chu, Rouder, Hoard e Nugent (2018) investigated a series of basic 

numerical skills of preschoolers, including verbal counting, number naming and comparison 

and quantity discrimination, and showed that cardinality was the strongest predictor of 

mathematics achievement at the beginning of first grade. More interestingly, the age when 

children understand the cardinal principle was also a relevant predictor, so that an early 

understanding showed to be crucial to later mathematics achievement. 

Ordinality is the principle that organizes numbers by their cardinal meaning in 

increasing and decreasing sequence so that the ordinal value of a number is its relative position. 

It implies the understanding that numerical symbols hold not only a cardinal meaning but also 

a quantitative relationship with each other. That is, each number N is preceded by the cardinal 

N-1 and succeeded by the cardinal N+1. Therefore, while cardinality refers to individual 

representations of numbers, ordinality refers to representations based on a number-to-number, 

symbol-to-symbol mapping. 

Evidence suggests that the cardinality is a prerequisite to understand ordinality (Cheung, 

Rubenson, & Barner, 2017; Sarnecka & Carey, 2008; Spaepen, Gunderson, Gibson, Goldin-

Meadow, & Levine, 2018). Sarnecka and Carey (2008) showed that only children who 

understand the cardinal principle can understand the concepts of successor and predecessor, 

which define that the symbol for the cardinal N comes before the one for the cardinal N+1 and 
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after the one for the cardinal N-1. Spaepen and collaborators (2018) further elucidate this issue 

by investigating a sample of children with different levels of cardinality knowledge, but similar 

understanding of ordinality. Their results revealed that cardinal-principle knowers benefit more 

from practicing ordinality, thus suggesting that children understand ordinality after they 

understand cardinality. Finally, Cheung, Rubenson and Barner (2017) tested children's ability 

to infer the successors of numbers in their counting list and the knowledge that all numbers 

have a successor. The results suggest that the acquisition of the successor function may be 

influenced by the cardinal principle. 

The link between ordinality and math achievement has been investigated in more detail 

in the last few years. There is a consistent body of evidence indicating an association between 

number ordering skills and mathematics achievement in both children (Finke et al., 2022; 

Lyons, Price, Vaessen, Blomert, & Ansari, 2014; Lyons & Ansari, 2015; Malone, Pritchard, & 

Hulme, 2021; Sasanguie & Vos, 2018) and adults (Goffin & Ansari, 2016; Lyons & Beilock 

2011; Morsanyi, O'Mahony, & McCormack, 2017; Sasanguie, Lyons, De Smedt & Reynvoet, 

2017; Vogel, Haigh, Sommerauer, Spindler, Brunner, Lyons, & Grabner, 2017). Moreover, 

number ordering deficits in children identified with developmental dyscalculia have also been 

reported (Attout & Majerus, 2014). 

The relationship between ordinality and math achievement, despite documented in the 

literature, needs further elucidation in at least two aspects. The first concerns the temporal 

course of this relationship. As stated above, the idea of the development of cardinality preceding 

the development of ordinality is thought to be reflected in the temporal course of the association 

between these two skills and mathematics achievement, and current evidence suggests an earlier 

role of cardinality. Lyons and colleagues (2014) showed, in a cross-sectional design, that from 

the first to the second grades of elementary school, mathematics achievement is better explained 

by numerical tasks that tap on cardinal knowledge, such as Arabic number comparison. 
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Cardinality was the best predictor of mathematics in first and second grades, and still a 

significant predictor in the third grade. Ordinality, in turn, was not a significant predictor during 

the first two school grades but presented as a significant predictor in the third grade until the 

sixth grade, when it was the best predictor. An overall similar pattern of a shift from cardinality 

to ordinality was also found by Sasanguie and Vos (2018), who reported a significant effect of 

cardinality on mathematics achievement in first graders, but not on second graders, when 

mathematics is significantly associated with ordinality. More recently, Finke et al. (2022) found 

similar results in first and second graders but using a longitudinal design. 

The second issue is the nature of the association between ordinality and mathematics. 

One important hypothesis state that calculation relies on the retrieval of symbol-to-symbol, 

ordinal, associations stored in long-term memory (Finke et al., 2022; Sasanguie & Vos, 2018; 

Vogel et al., 2019). Adults and more experienced children are known to base their performance 

on calculation tasks in retrieval (fast) rather than procedural (slow) strategies, and therefore the 

association between ordinal processing and arithmetic performance would be observed in these 

populations.  

It should also be noted that Vogel et al. (2019) found a significant association between 

arithmetic performance of adults and conscious, controlled, processing of ordinality, but found 

no association when investigating automatic access to ordinal representations. It is also 

important to note that most studies investigating the association between ordinal processing and 

arithmetic are based on ordinal judgment tasks in which participants must quickly decide 

whether a number triplet is ordered or not. It can be argued that at least part of the association 

between arithmetic performance and ordinal representations can be explained by the nature of 

the tasks used to measure ordinality. These issues leave open space for an association between 

arithmetic and the quality of ordinal representations, but not exclusively the efficiency in 

accessing these representations, and for observing this association in younger children. In the 
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present study we aim to investigate these open questions.  

 

Method 

The study was approved by the Ethics Committee for Research (CEP-UnB) at the University 

of Brasília. 

 

Sample 

Sixty-four children (32 girls, age range = 4–6 years, M = 67.30 months, SD = 3.98 

months) from two public schools located in the inner city of Brasília (Federal District, Brazil) 

participated in the present study after informed consent from parents or legal guardians. All 

children were assessed during the first half of the school year (February to June) in quiet rooms 

provided by the school board. Data collection occurred individually for all cognitive measures. 

Socioeconomic data was obtained by Brazilian Economic Classification Criteria answered by 

children's parents (ABEP, 2018) and revealed a prevalence of middle-class families (69% of 

B2 and C1 classes). 

It is important to note that the data reported here are part of a larger data set, that will 

be reported in future work. 

 

Procedure 

Participants were tested individually in two sessions, each lasting approximately 50 

minutes, with a one-day interval between them. Order was counterbalanced across participants. 

As we did not find order effects, we will ignore this factor later. The schools provided written 

notification of the purpose and nature of the data collection procedures to parents. Before each 

task, participants were given 1–3 practice trials, except for the route counting task. During the 

main trials, no feedback was given for any of the tasks.  
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Cognitive assessment 

Intelligence. Fluid intelligence was assessed using the Brazilian version of the Raven’s 

Coloured Progressive Matrices (Raven, Court & Raven, 1990). The number of correct 

responses was recorded and converted to z-scores based on Brazilian norms (Paula, 

Schlottfeldt, Malloy-Diniz, & Mizuta, 2018). 

Simple addition. In this task children had to solve 21 simple addition problems. The 

sum 1+1 was used as an example and illustrated with adding two plastic apples. In this moment, 

the experimenter encouraged children to solve the sum using the fingers. In the first 10 items 

the sum was up to 5, and in following items sums were always between 6 and 10. In the test 

items no illustration was given. The internal consistency of this task is considered satisfactory 

(Kuder-Richardson = 0.88). 

Comparison of symbolic and nonsymbolic magnitudes. In the numeracy screener test 

(Nosworthy, Bugden, Archibald, Evans, & Ansari, 2013) participants were required to compare 

pairs of numerical magnitudes presented in a printed booklet. Stimuli in the symbolic part are 

Arabic numerals, while in the nonsymbolic part stimuli are arrays of dots. Both parts were 

composed by 56 items with magnitudes varying from 1 to 9, and children were required to cross 

the larger magnitude in the pair for each item. The task is time constrained, with a limit of 2 

minutes. The score for both parts is the total of correct responses given during the time interval. 

The order of the presentation of symbolic and nonsymbolic parts was counterbalanced between 

participants. 

Number ordering. Children were asked to say the successor and predecessor of an 

orally presented number. To ensure the child understands the concept of successor and 

predecessor, examples were given using the vowels of the alphabet. Targets comprised 2 one-

digit numbers, 3 two-digit numbers and 1 three-digit number. One point was assigned to each 

correct answer, so that the maximum score is 12 (Kuder-Richardson = 0.89). 
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Rote counting. Children were asked to count aloud from one, and testing was stopped 

after a mistake or reaching the number 40. The experimenter asked each child, ‘‘Can you count 

as high as you can?”. If the child interrupted the counting, they were encouraged to continue. 

The child's highest count was determined as the largest number reached before an error 

or repetition occurred. Highest number reached was reported as the task score. If the child 

interrupted the counting, they were encouraged to continue. 

Counting. Counting was assessed by the Give-me N task, based on Wynn (1992) and 

Sarnecka and Carey (2008). In the task children were presented with a teddy bear that should 

be fed toy apples. To feed the bear, the children should put the number of apples requested by 

the applicators in a small basket and then give it to the bear. The applicators started the task by 

asking for 1 and then 3 apples and then proceeded by increasing one unit until 8. To assess the 

child's consistency in answers, N + 1 was asked for each correct answer and N - 1 for each 

error. The task continued until the child obtained 2 correct answers in the same number N, and 

two errors in N + 1, or until you reach number 8.  

Rhyme detection task. In the rhyme detection task children were presented to a target 

word and instructed to indicate which, among two other words, rhymes with the target. All three 

words in each were substantives and were illustrated with pictures in a single page. There were 

30 items in total, and each correct answer were scored with one. The task internal consistence 

is satisfactory (Kuder-Richardson = 0.85). 

 

Results 

Seven Statistical analyses reported here were run using the base library of the software 

R (R Core Team, 2022) and the package PROCESS for bootstrapped mediation analyses 

(Hayes, 2013). Table 1 shows descriptive statistics for age and all cognitive measures. 
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   Table 1  

   Descriptive statistics. 

 Mean SD Min Max 

Age 67.3m (5y07m) 3.98m 59m (4y11m) 73m (6y01m) 

Raven (z score) -0.15 0.73 -1.88 1.52 

Simple addition 8.98 5.07 0 21 

Numeracy Screener - Symbolic 29.33 12.23 8 56 

Numeracy Screener - Nonsymbolic 36.71 8.19 8 52 

Number ordering 3.28 3.55 0 12 

Rote Counting 22.01 11.25 3 40 

Give-me N (maximum) 6.47 2.17 2 8 

Rhyme detection 21.63 5.73 12 30 

 

First, the correlations between all variables were investigated, focusing on the 

correlations the simple addition task held with all other measures (Table 2). Interestingly, scores 

in addition correlated significantly with all other tasks, including the non-numerical Rhyme 

detection, with coefficients varying from moderate (lowest: 0.30, with nonsymbolic comparison 

and 0.39, with Rhyme detection) to high (highest: 0.74, with number ordering and 0.63 with 

rote counting). 

 
Table 2  

Correlation matrix among variables 

 1 2 3 4 5 6 7 8 9 

1. Simple addition 1         

2. Age .31* 1        

3. Raven (z score) .47*** .18 1       

4. Numeracy Screener – 
Symbolic .58*** .29* .38** 1      

5. Numeracy Screener - 
Nonsymbolic .30* .17 .37** .64*** 1     

6. Number ordering .74*** .19 .29* .49*** .25* 1    

7. Rote Counting .63*** .26* .25* .40** .33** .59*** 1   

8. Give-me N (maximum) .54*** .29* .34** .54*** .33** .41** .59*** 1  

9. Rhyme detection .39** .12 .09 .43*** .12 .47*** .34** .42** 1 
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Second, to better understand how each variable contributed to the performance on 

addition, a hierarchical regression model was run. In the first step of the regression, intelligence 

(Raven’s z scores) and age (in months) were included in the model using the enter method, and 

in the second step all other variables, except Nonsymbolic comparison, were included using the 

stepwise method. Nonsymbolic comparison was not included because while it is highly 

correlated (r = .64) with symbolic comparison (also from the numeracy screener test), it has the 

lowest correlation with addition (r = .30). The result indicated that 66.3% of the variance in 

simple addition was predicted by the model (F = 31.97, p < .001, adjusted R2 = .66), with 

number ordering (b = .50), intelligence (b = .26), and rote counting (b = .24) as the three 

significant predictors. 

Finally, to disentangle the effect of symbolic number comparison on arithmetic, we 

defined a mediation model including as parallel mediators the two numerical predictors of the 

regression model previously reported, that is, number ordering and rote counting. Again, age 

and intelligence were defined as covariates in the model. The results revealed a significant 

model with the effect of numerical comparison on simple addition being fully mediated by 

numerical ordinality. As shown in Figure 1, the direct path (c) from number comparison to 

simple addition is significant. When the mediators are included in the model, however, the path 

from number comparison to addition (now c’) is no longer significant while the indirect path 

via mediators (a*b paths) reveal significance, thus characterizing a full mediation. 
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Figure 1  

Mediation model 

 

 

 

To further validate the mediation previously reported, ensuring the role of number 

ordering skills as mediators, we tested two similar mediation models but defining number 

comparison as mediator and number ordering and rote counting as predictors, separately. 

Results revealed two significant models with partial mediations, and with no significant indirect 

effect of neither number ordering nor rote counting mediated by numerical comparison (Figures 

2 and 3 display path statistics). 
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Figure 2  

Complementary mediation model, with number ordering as predictor 

 

 

 

Figure 3  

Complementary mediation model, with rote counting as predictor 
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Discussion 

In the current study we investigated the relationship among numerical ordinality, 

cardinality and performance in addition. Our results extended previous research by revealing 

that numerical ordinality is consistently associated with addition even in younger children, 

during preschool. Also, we showed that this relationship is independent of nonnumerical factors 

such as fluid intelligence and verbal skills. Finally, by disentangling the relationship among 

numerical ordinality, cardinality and performance on addition, our results indicate that 

ordinality works as a mediator, linking numerical cardinality to performance on addition.  

The association between the processing of the cardinal and ordinal dimensions of 

number and arithmetic performance has been reported for a wide range of ages (Holloway & 

Ansari, 2009; Landerl & Kölle, 2009; Lyons et al., 2014). Here we provided evidence that 

already in preschool children resort to these numerical representations to solve basic addition 

problems. 

Previous evidence suggests a shift from cardinality to ordinality as the cognitive bases 

for arithmetic skills (Lyons et al., 2014; Sasanguie & Vos, 2018), with the turning point at 

around the second grade. From this time on, the role of ordinality becomes increasingly 

stronger. One important working hypothesis of these studies is that this shift reflects a change 

in the cognitive strategy employed to solve arithmetic problems, with cardinality associated to 

procedural knowledge, beginning with digit identification, followed by accessing and 

comparing their respective cardinal meaning. Ordinality, as measured by judging the ordinality 

of digit sequences, reflects, in turn, the retrieval of ordinal representations from long-term 

memory. This hypothesis, together with the evidence for a cardinality-to-ordinality shift, is in 

line with the idea that experience leads to a progressive storage of mathematical knowledge as 

declarative memory (Campbell, 1995; Chen & Campbell, 2018). 
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Our current results are in line with previous studies since we confirm the general 

hypothesis of numerical ordinal representations as relevant to perform arithmetic. Nonetheless, 

here we contradict the before mentioned research by showing that ordinal representations are 

associated with arithmetic performance already in preschoolers. More specifically, our results 

indicate that the relationship between cardinality and arithmetic, in preschoolers, is fully 

mediated by ordinality.  

Why did we find an earlier effect of ordinal representations, while previous studies 

suggested earlier involvement of cardinality, followed by ordinality? One important difference 

between the current and previous studies is how ordinality was measured. As mentioned before, 

the studies that reported a cardinality-ordinality shift measured ordinality by means of 

computerized tasks in which participants had to judge the order of numerical pairs (Sasanguie 

& Vos, 2018) or triplets (Lyons et al., 2014). These are time-based tasks that require participants 

to make fast judgments, therefore, performance reflects not only the ordinal representation per 

se, but also the speed of their retrieval from long-term memory. It can be hypothesized that the 

later effect of ordinality on arithmetic, reported in previous studies, is due to the nature of the 

ordinal judgment tasks, which are based on fast retrieval from long-term memory. Further 

research should, however, directly compare both tasks to solve this issue. 

Here we used a simpler ordinality tasks that assessed basic conceptual knowledge of 

ordinality, specifically the verbal numerical sequence, and the knowledge of predecessor and 

successor numbers. Our results reveal that basic arithmetic demands accessing not only cardinal 

but also conceptual ordinal representations. In fact, there is evidence that a conceptual 

understanding of numerical ordinal relations between numbers succeeds the understanding of 

cardinality and contribute to build a full understanding of numerical meaning (Sella, Lucangeli, 

Cohen Kadosh, & Zorzi, 2020; Spaepen, Gunderson, Gibson, Goldin-Meadow, & Levine, 

2018). It can be argued that slow, algorithm-based, strategies employed by young students when 
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solving basic arithmetic also resort to ordinal knowledge. For example, when asked to solve 

simple problems like 4+2, children often employ counting routines that tap on processing 

ordinal information, such as first setting and counting the larger number and then counting the 

smaller number starting from the last pronounced number (Groen & Parkman, 1972; Thevenot, 

Barrouillet, Castel, & Uittenhove, 2016). Therefore, besides accessing the cardinality of each 

operand, counting the second operand after counting the first operando also demand accessing 

ordinal relations between the numbers in the counting list. 
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Appendix B: Written Informed Consents 

 
Termo de Consentimento Livre e Esclarecido para Pais ou Responsáveis 

Prezado pai ou responsável, você e sua criança estão sendo convidados a participar da 
pesquisa“Habilidades numéricas básicas em crianças pré-escolares e seu papel como preditores 
do desempenho na matemática: um estudo longitudinal”, de responsabilidade de Ricardo 
Moura, professor adjunto do Departamento de Processos Psicológicos Básicos (Instituto de 
Psicologia da UnB). O objetivo da pesquisa éinvestigar o papel das habilidades numéricas 
básicas como preditores do desempenho na matemática em crianças da rede de ensino pública 
e privada de Brasília (DF). 

Você receberá todos os esclarecimentos necessários antes, durante e após a finalização 
da pesquisa,e lhe asseguro que o seu nome ou o nome da criança não serão divulgados, 
mantendo o mais rigoroso sigilo sobre as informações que permitam identificá-los. Os dados 
provenientes da participação da criança na pesquisa ficarão sob a guarda do pesquisador 
responsável em um laboratório da Universidade de Brasília (DF). A equipe de pesquisa garante 
que os mesmos lhe serão devolvidos individualmente por meio de relatórios técnicos. É 
importante ressaltar que a pesquisa não possui caráter clínico, e os dados obtidos não permitirão 
a formulação de nenhuma espécie de diagnóstico ou treinamento cognitivo. 

A coleta de dados será feita através de testes computadorizados e de lápis e papel, os 
quais envolvem atividades numéricas e de resolução de problemas, semelhantes a atividades 
que as crianças já realizam na escola, além de questionários que serão respondidos pelos pais 
ou responsáveis. Os participantes serão avaliados em três momentos, uma vez por ano. A 
primeira vez será no último ano do ensino infantil, a segunda no primeiro ano do ensino 
fundamental, e a terceira no segundo ano do ensino fundamental. Por razões metodológicas 
aqueles que não participarem da primeira etapa do projeto não poderão participar das demais 
etapas. 

A participação na pesquisa não implica em nenhum risco, além de cansaço decorrente 
da testagem, e é voluntária, ou seja, livre de qualquer compromisso financeiro. A recusa em 
participar não irá acarretar qualquer penalidade ou perda de benefícios. As crianças 
participantes e seus responsáveis legais são livres para recusarem a participação ou retirar seu 
consentimento a qualquer momento, mesmo que a criança já tenha participado de alguma etapa 
da pesquisa. Nos dias de coleta de dados, os participantes que manifestarem desejo de 
permanecer em sala de aula serão chamados novamente em outra data para realizarem as 
atividades da pesquisa. 

Esperamos, após a pesquisa, elaborar ferramentas de avaliação e estabelecer indicadores 
cognitivos das habilidades numéricas básicas. Eventuais efeitos de variáveis socioeconômicas, 
como escolaridade dos pais, renda familiar, e índice de qualidade da escola, poderão ser 
discutidos com autoridades educacionais e políticas a fim de promover o uso de informação 
científica na formulação de políticas públicas. 

Este projeto foi revisado e aprovado pelo Comitê de Ética em Pesquisa em Ciências 
Humanas e Sociais (CEP/CHS) da Universidade de Brasília. As informações com relação à 
assinatura do TCLE ou aos direitos do participante da pesquisa podem ser obtidas por meio do 
e-mail do CEP/CHS: cep_chs@unb.br. Se você tiver qualquer dúvida em relação à pesquisa, 



34 

 
 
 

você̂ também pode contatar o pesquisador responsável através do telefone 61 3107-6852 ou 
pelo e-mail ricardomoura@unb.br. 

Este documento foi elaborado em duas vias, uma ficará com o(a) pesquisador(a) 
responsável pela pesquisa e a outra com o senhor(a). 
Baseado neste termo, eu ____________________________________________________, 
abaixo assinado, responsável pela criança 
__________________________________________, aceito a sua participação voluntária na 
pesquisa “Habilidades numéricas básicas em crianças pré-escolares e seu papel como preditores 
do desempenho na matemática: um estudo longitudinal”, em acordo com as informações acima 
expostas. 
 

________________________________________ 

Assinatura do responsável 

 

____________________  

Ricardo Moura  
Professor Adjunto, coordenador da pesquisa  

Departamento de processos Psicológicos Básicos – UnB  

Brasília, ___ /___/___ 
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Appendix C: Applied Tasks Protocol 
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