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During the first several years of life, preschool children develop an awareness of self, as 

well as basic mathematical abilities.  It has been shown that children who are more aware 

of their own abilities are also those who are more successful on measures of cognition.  It 

is easy to see that the same would be true of the relation between self-awareness and 

mathematical abilities.  The present study is aimed at discovering how these two 

constructs are related.  Ninety-nine preschool children were administered tests of 

perceived cognitive competence and mathematical abilities (WJIII-Applied Problems, 

seriation, oddity).  The following research questions are asked: Do children who score 

higher on measures of mathematics also give high ratings of their own general cognitive 

competence? Second, do children who score higher on measures of mathematics also 

give higher ratings of their performance on those measures?  The analyses indicated that, 

the children’s perceived general cognitive competence ratings were significantly related 

to their performance on the WJIII-Applied Problems test.  No significant relations were 



 

 

found between the children’s oddity and seriation scores and their perceived general 

cognitive competence ratings.  The children’s oddity test scores were significantly related 

to their ratings of their performance on the oddity measure.  No significant relations were 

found between the children’s performance on the WJIII-Applied Problems and seriation 

tests and their ratings of their abilities on these measures.  These findings suggest 

preschool children have begun to develop an awareness of their cognitive abilities, but 

that this development is not complete even by four years of age. 
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1. INTRODUCTION 

 

Development occurs more rapidly during the first several years of life than during 

any other period in the lifespan.  Two of the many constructs that develop during this 

period are self-awareness and basic mathematical abilities.  Both of these are developed 

as a result of interactions with other objects in the world, including, but not limited to, 

social interactions.  

Mastery of self-awareness and basic mathematical abilities allows for more 

efficient cognitive processing.  They allow one to choose the appropriate behaviors to 

engage in when interacting with other objects and to engage in a more effective problem-

solving strategy when failure occurs.  This is exhibited by the fact that children who have 

a more accurate view of their abilities are also the ones who score higher on cognitive 

measures (Measelle, Ablow, Cowan, & Cowan, 1998).  

Development of Self-Awareness 

Over the past several decades a considerable amount of attention has been paid to 

self-awareness, what it is and how it develops.  Although Epstein described the self as “a 

slippery concept whose adequate definition is irritatingly elusive” (1973, p. 404), 

scientists still aim to construct a widely agreed upon definition and method of how to 

measure it.  
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Historically different schools of thought have developed their own theories for 

what the self is and how an awareness of it develops.  Psychoanalytic theorists suggested 

that a sense of self separate from other objects emerges gradually as a result of the 

gradual differentiation of self and others, through which one learns to control their 

instinctual desires (Freud, 1965 as cited in Brooks-Gunn & Lewis, 1984).  Behaviorists 

posited that the self is comprised of two components the “I” and the “me”.  They argue 

that the “I” consists of four types of awareness: (1) personal autonomy- an awareness that 

one is in control of oneself, (2) individuality- an awareness that one is distinct from other 

object, (3) continuity- an awareness that the self continues to exist through time, (4) 

reflection- an awareness of personal meaning.  The “me”, which is the categorical self, is 

made up of one’s parts, including the body and possessions (Butterworth, 1992).  

Sociologists concluded that an awareness of self develops as a result of interactions with 

other individuals, through which one develops a sense of self that is distinct from others, 

but in relation to them (Mead, 1934).  Epistemologists believed that a sense of self 

develops through changes in cognitive structures, which results in children being able to 

consider the social world and understand that they are related to this world, but a distinct 

entity within it (Piaget, 1963).   

More recently other theorists have changed and expanded on the historic 

definition of self-awareness.  Geangu (2008) defined self-awareness as an understanding 

that one is aware that one’s own bodily and mental states belong to oneself.  Rochat 

(2003) stated that self-awareness is a dynamic process that develops in six stages over the 

first several years of life: (0) confusion as a result of no self-awareness; (1) self-world 
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differentiation; (2) situation, in which one is capable of exploring the relation of their 

own body to a reflection in a mirror; (3) identification of an image of the self as me; (4) 

permanence, an understanding that the self is not limited to the temporal situation; (5) 

meta self-awareness, which allows one to be aware of oneself from both a first and third 

person perspective.  Others have defined the self as a knowledge of one’s own body and 

competencies, which is developed through experiences with self-exploration, as well as 

experience with how their own actions effect the world around them (Rochat, 2001). 

For the purposes of this paper, self-awareness will be defined as an understanding 

that one has ownership over one’s own bodily and mental states (Geangu, 2008).  It is 

believed that this awareness is developed through interactions and active exploration of 

oneself, as well as other objects and individuals.  

Although an awareness of self begins to develop during the first several years of 

life, this construct continues to develop over the course of the lifespan.  While children 

are in preschool, they are developing an awareness of their image, thoughts, knowledge, 

and self-concept.  

In order to investigate the development of self-recognition in children, previous 

researchers have measured children’s preference for attending to videotapes of 

themselves and their peers.  By the time children are three months of age they show 

preference for watching the videotapes of their peers over videotapes of themselves 

(Bahrick, Moss, & Fadil, 1996).  These findings suggest that even by a few months of age 

children are capable of discriminating between images of themselves and images of 

others.  
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Researchers (e.g. Amsterdam, 1972; Bullock & Lutkenhaus, 1990; Lewis & 

Brooks-Gunn, 1979) who have further investigated the development of visual recognition 

observed toddlers’ behaviors in front of a mirror in order to determine at what age 

children are capable of identifying their own images as themselves.  These observations 

showed that by two years of age, children are capable of identifying their reflection in a 

mirror as themselves.  Further, by this age children are capable of using their name or a 

personal pronoun when referring to themselves or when identifying an image of 

themselves.  

Critics have argued that recognition of the self in the mirror does not indicate that 

the individual has an awareness of self, but rather an awareness of the reflective property 

of mirrors.  Mitchell (1993) argued that children are able to recognize themselves in the 

mirror because they have a kinesthetic sense of self and awareness that mirrors reflect 

images.  Children are aware that their bodies are continuous and that mirrors reflect 

images accurately.  Therefore, if the mirror is reflecting the movement of their hand, and 

their hand is attached to their body, then the mirror image must be an image of their 

body.  However, observations of children who have no previous experience with mirrors 

have shown that an ability to recognize oneself in a mirror is not dependent on previous 

experience with mirrors (Priel & de Schonen, 1986).  Thus, it has been widely accepted 

that children’s ability to recognize themselves in mirrors is an indicator that they have 

developed an awareness of self.  

The findings of the above studies indicate that by the time children enter 

preschool, they have developed a representation of their own image, which they are 
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capable of holding in their minds to discriminate between images of themselves and 

images of others.  

The earliest manifestation of children using their own names as well as personal 

pronouns also occurs around two years of age.  It has been argued that children’s early 

use of their own names may be a result of rote memorization and not a valid indicator of 

a developed self-metarepresentation (Lewis & Ramsay, 2004).  However, it has been 

widely accepted that children’s use of personal pronouns including me and mine is a valid 

indicator of a developed self-metarepresentation (Harter, 1983; Hobson, 1990; Lewis & 

Ramsay, 2004).  Between two and three years of age, children begin to use their names 

and personal pronouns in everyday speech to refer to themselves as active agents, as well 

as the owners of objects and internal states (Bullock & Lutkenhaus, 1990).  Though 

children begin to develop an understanding of the usage of this language as toddlers, this 

ability continues to develop into the preschool age.  

At about the same time children are beginning to develop the ability to use their 

own names and personal pronouns, they are also beginning to develop the ability to use 

terms to classify characteristics about themselves.  Around two years of age children 

begin to be able to classify their own gender, age, and physical characteristics (Stipek, 

Gralinski, & Kopp, 1990).  This ability also continues to develop into the preschool age, 

with preschool children being able to describe themselves using concrete, observable 

characteristics, including the tasks which one is capable of performing (Keller, Ford, & 

Meacham, 1978).  
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During the preschool years children are also beginning to develop an 

understanding of thought processes.  Preschool aged children understand that thinking is 

an activity that occurs internally and that the mind and brain are involved in the thought 

process (Wellman, 1990).  They are also aware that one can have thoughts about objects 

that are not physically present when one is thinking about them and that there is a 

difference between thoughts and reality, including the difference between thinking about 

an action and performing that action (Flavell, Green, & Flavell, 1995).  They also 

understand that thinking is something that only animates are capable of doing (Lillard, 

Zeljo, Curenton, & Kaugers, 2000).  

Though preschool children have begun to develop an understanding of thought, 

this understanding is far from complete even by 5 years of age.  Many preschoolers often 

fail to recognize when they themselves have been thinking and often have difficulty 

identifying what they had been thinking about (Flavell et al., 1995).  These children also 

fail to recognize instances when other individuals are thinking. When they do recognize 

that another person is thinking, they are not often capable of inferring what the person is 

thinking about, even when there is clear evidence (Flavell et al., 1995).  

Children begin to develop an understanding that they are objects of knowledge, 

and they begin to understand how knowledge is formed during preschool.  Preschoolers 

understand that there is a difference between knowing and guessing; however, they often 

base their classification of whether an answer was known or guessed on the accuracy of 

the answer (Montgomery, 1992).  By four years of age children are capable of 
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understanding that they may have knowledge of some information even if they are unable 

to access that information at the present time (Cultice, Somerville, & Wellman, 1983).  

When asked to identify how they came to acquire a specific piece of knowledge, 

three-year-old children are frequently unable to identify how they came to know that 

information, but five-year-old children typically do not have any problems identifying the 

source of their knowledge (Gopnik & Graf, 1988).  Identifying when they acquired 

knowledge is also typically a difficult task for preschool children.  Even immediately 

after preschool children have acquired new information, they will typically claim that 

they have had knowledge of this information for an extended period of time.  This holds 

true even for five-year-old children, indicating that an ability to identify when knowledge 

is acquired does not develop until sometime in elementary school.  It should also be noted 

that preschool children are much better at identifying when knowledge was acquired 

when they are learning new behaviors (e.g. how to fold origami) than when they are 

learning new facts (e.g. the meaning of the Japanese counting words) (Esbensen, Taylor, 

& Stoess, 1997).  

Preschool children are also capable of identifying the process through which they 

applied their knowledge to a problem.  Demetriou and Kazi (2006) found that children as 

young as three years of age were capable of identifying the process they used to complete 

a task immediately following a task measuring their mathematical abilities.  They also 

found that the children who were successful on the task were more accurate when 

identifying the process they used than the children who were not successful on the task.  
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This finding suggests that there is a relationship between children’s cognitive 

performance and their awareness of their cognitive abilities.  

Finally, preschool children have also begun to develop a self-concept that allows 

them to use evaluative language to make judgments about themselves.  Young children’s 

development of self-concepts occurs in the context of interpersonal relationships (Brown, 

Mangelsdorf, Agathen, & Ho, 2008).  It is believed that through these interactions, 

children become aware of how others view them and as a result are capable of forming 

their own concepts of themselves (Colwell & Lindsey, 2003).  Especially important are 

the interactions that the children have with their parents.  Parents play a significant role in 

determining how their children feel about themselves, as they are typically the ones who 

help children to internalize and express their emotions through modeling emotion 

reactivity and socialization behaviors (Brown et al., 2008).  Parents’ use of emotional 

references is related to the structure of their children’s self-concepts, as a result of an 

increased likelihood that the children will internalize the emotions and incorporate them 

into their self-concepts (Welch-Ross, Fasig, & Farrar, 1999).  

In order to be able to develop a self-concept children must be able to access 

memories of their previous behaviors so that they can base their assessment of 

themselves on their previous performance. By three years of age children are capable of 

retrieving general memories, but they are not capable of retrieving specific memories 

until four or five years of age (Marsh, Ellis, & Craven, 2002).  

The development of language is also critical for the formation of a self-concept. 

Language development allows children to use personal pronouns, self-descriptions, 
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evaluative language, and construct memories (Marsh et al., 2002). Stipek, Gralinski and 

Kopp (1990) found that the ability to use self-descriptive and evaluative language 

develops around two-years of age, indicating that by the time children are enrolled in 

preschool they have the language skills necessary to verbalize their self-concepts.  

There is no general agreement as to whether children’s self-concepts are 

developed early in life and are enduring or if they develop early in life but change in 

middle childhood.  Many believe that experiences during the first stage of life are crucial 

to the development of a self-concept. It is believed that these early experiences serve as a 

basis for children’s self-concept, and that once this self-concept is established it is 

enduring (Marsh et al., 2002).  However, others have found evidence that suggests that 

the self-concepts, that children develop during the first few years of life, are consistently 

high, and that as children have more life experiences their self-concepts become more 

realistic (Marsh et al., 2002).  It is believed that young children are not capable of 

forming accurate self-concepts because they are not able to distinguish between their 

actual competence and their ideal competence (Harter & Pike, 1984).  Cognitive 

development, as well as life experiences, allows children to have a better understanding 

of their strengths and weaknesses so that as they age their self-concepts are more 

representative of their actual abilities.  

 It has been shown that children between the ages of eight and 18 years are capable 

of differentiating their abilities on five domains: scholastic competence, athletic 

competence, peer acceptance, physical appearance, and conduct and behavior (Harter & 

Pike, 1984).  However, factor analyses have revealed that children younger than eight 
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years of age are not capable of differentiating between their abilities on this many 

domains.  Harter and Pike (1984) found that preschool children’s perceptions of 

themselves might fall into two domains, cognitive competence and social competence. 

Development of Basic Mathematical Abilities 

  All children will develop at least basic mathematical abilities and the 

environment in which they live will determine the abilities that they develop.  All 

children have a natural tendency to learn regardless of whether their environment 

provides opportunities for direct instruction (Ginsburg, Cannon, Eisenband, & Pappas, 

2006).  

Some theorists have even suggested that children have a biological basis for basic 

mathematical concepts (e.g. Gelman, 2000; Geary 1996).  Gelman (2000) suggested that 

individuals are born with mental structures that promote the development of 

mathematical abilities.  Geary (1996) proposed that mathematical abilities can be 

separated into two basic categories: those that are biologically primary and those that are 

biologically secondary.  Abilities that are biologically primary are those that were 

developed in our ancestors to solve recurring problems and will develop naturally in all 

typically developing children at the same time and in the same way.  It is assumed that 

biologically primary abilities set the foundation for the development of biologically 

secondary abilities, which are specific to a given culture and need repetition in order to 

develop (Geary, 1995).  The abilities that are assumed to be biologically primary are: (1) 

numerosity- the ability to determine small quantities without counting; (2) ordinality- a 

basic understanding of the more than, less than relationship; (3) counting- an 
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understanding that there are serial-ordered words for counting, measuring, and simple 

arithmetic; (4) simple arithmetic- the ability to detect increases and decreases in small set 

quantities (Geary, 1995).  

It is widely accepted that even environments absent of formal mathematical 

instruction offer children numerous opportunities to learn mathematical skills (Ginsburg 

et al., 2006).  Although some environments offer richer experiences than others, all 

environments offer children shapes to discern, objects to count and locations to identify 

(Ginsburg et al., 2006).  All children are exposed to environments that have mathematical 

phenomena (Ginsburg & Seo, 1999) and support for the development of some 

mathematical skills (Gelman, Massey, & McManus, 1991).  Children are also offered 

opportunities to learn mathematical skills during social situations.  Almost every cultural 

group has developed a method for counting that is passed on to the children in the group 

(Zaslavsky, 1973).  In most cultures it is typical for parents to offer their children 

informal mathematical instruction (Ginsburg et al., 2006).  Parents may also facilitate 

their children’s learning through stories, games, pretend play, and television shows and 

movies (Ginsburg et al., 2006).  

As of 2009, in the United States, 47% of three-year-old children and 74% of four-

year-old children were enrolled in some form of preschool program (Barnett, Espstein, 

Friedman, Sansanelli & Hustedt, 2009).  Even though there are so many children in the 

United States who are enrolled in preschool programs, currently there are not national 

standards that define the skills that children are expected to demonstrate competency in 

by the end of preschool.  
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Though national standards for preschool education do not exist, there are 

mathematical concepts that children are typically exposed to during preschool.  Preschool 

programs typically provide children with instruction in the following areas: number 

concepts, time and space, geometry, early algebra concepts, simple addition and 

subtraction, measurement, and data analysis (Madison Early Learning Initiative, 2009).  

An understanding of the concept of numbers is typically exhibited through 

behaviors such as an understanding of number words, counting, and mastery of the 

counting principles.  Before children develop the ability to count they must first develop 

an awareness of counting words.  At two years of age, children begin to spontaneously 

say number words (Durkin, Shire, Riem, Crowther, & Rutter, 1986), and by three years 

of age, they are aware of the sequence of numbers from one to ten (Siegler & Robinson, 

1982).  However, they are typically only able to enumerate small sets of objects, and they 

tend to be inaccurate (Fusion, 1991).  Though their enumeration does contain 

inaccuracies, children do typically follow counting principles.  They are aware that only 

one word should be assigned to each object, counting words should always occur in the 

same order, anything can be counted, the last number indicates the total number of 

objects in the set, and objects can be counted in any order as long as each object is only 

counted once (Ginsburg et al., 2006).  By four years of age children are typically much 

more accurate when counting from one to ten, though some struggle with numbers 

greater than ten as a result of the number words not mapping onto the base-ten number 

system (e.g. eleven) (Geary, 2006).  Once children have developed an understanding of 
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the number words greater than ten, they often enjoy counting large quantities (Irwin & 

Burgham, 1992).  

Skills associated with understanding time and space include being able to use 

simple maps and direction words, and being able to put events in sequence.  While 

children are in preschool they develop the ability to use simple maps and landmarks in 

order to identify the location of objects (Newcombe & Huttenlocher, 1992; Newcombe & 

Learmonth, 1999).  However, even by four years of age, children have difficulty using 

maps that are drawn from a vantage point other than their own (Gisburg et al., 2006), and 

they can have difficulty recognizing the symbolic function of representational symbols 

(Liben & Downs, 2001).  During this time, children are also learning how to use 

directional words (e.g. up, down, top, bottom, inside, outside) in their own speech as well 

as follow directions that include directional words (Madison Early Learning Initiative, 

2009).  Preschool children are also learning how to sequence everyday activities using 

words such as: before, after, then, next, first, last (Madison Early Learning Initiative, 

2009).  

The geometric concepts that are typically developed in preschool are being able 

recognize shapes and use them in drawings, as well as geometric reasoning skills.  

Preschoolers’ tendency to base their identification and reasoning of shapes on the 

appearance of the object often results in them misidentifying objects as a result of them 

being non-prototypical (van Hiele, 1986).  Circles are typically the easiest shape for 

children to learn, because their form varies the least; squares, rectangles, and triangles are 

also typically learned early (Clements, Swaminathan, Hannibal, & Sarama, 1999).  In 
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preschool children are also learning to recognize shapes in their environment (e.g. the 

tiles on the floor are squares) and use shapes in their paintings and drawings (Madison 

Early Learning Initiative, 2009).  

The early algebra concepts that are typically focused on during preschool include 

recognizing and completing simple patterns.  By four years of age, children are capable 

of completing simple patterns (e.g. ABCABC), however they tend to show a bias for 

patterns involving items that were used in previous pattern instruction (Ginsburg et al., 

2006).  Preschool children often misidentify objects in a series as a pattern, even when 

the series does not follow any rules, and they often have difficulty identifying 

nonsymmetrical patterns (Rawson, 1993).  

Preschoolers show an interest in addition and subtraction concepts and they 

understand that addition results in an increase in the number set and subtraction results in 

a decrease in the number set.  By three years of age children are capable of successfully 

completing simple addition and subtraction problems, especially when they are allowed 

to use nonverbal responses to the problem set (Jordan, Huttenlocher, & Levine, 1994).  

It is expected that preschool children will begin to develop an understanding of 

basic measurement concepts, such as an understanding of basic measurement terms (e.g. 

bigger, smaller), as well as the ability to use measurement tools.  By two years of age, 

children begin to understand the concept of more and a lot, and they are capable of 

recognizing that one set of objects has more items than another set of objects 

(Walkerdine, 1988).  Between three and four years of age children begin to apply 

measurement terms to their everyday lives. For example, they talk about growing older 
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and bigger, they ask for more of an item, and they compare the size of their toys to the 

toys of their peers (Ginsburg et al., 2006).  At this age, children also begin to learn how 

measurement tools, such as rulers and scales, work and how they can be used when 

comparing objects (Madison Early Learning Initiative, 2009).  

Finally, during preschool, children are developing an understanding of how data 

can be sorted and analyzed.  According to the 2002 report of the National Association for 

the Education of Young Children (NAEYC), by the time children are in preschool, most 

will be capable of using measurement tools and observational skills to observe objects 

and scientific phenomena.  They are able to reason and hypothesize about the phenomena 

they are observing, as well use materials to collect and represent their findings (e.g. 

graphs) (NAEYC, 2002).  

At the same time, children are developing basic mathematical abilities they are 

also mastering abstract principles, such as oddity and seriation.  Mastery of the oddity 

and seriation principles have been shown to be especially important during the transition 

between preschool and kindergarten, as mastery of these principles has been shown to be 

related to children’s academic performance (Ciancio, Rojas, McMahon, & Pasnak, 2001).  

Children’s performance on tests of oddity and seriation are related to their performance 

on measures of basic mathematical skills (Greene, Pasnak, & Romero, 2009) and 

instruction on these measures has been shown to also improve performance on measures 

of basic mathematical skills (Pasnak, Kidd, Gadzichowski, Gallington, & Saracina, 2008; 

Kidd, Pasnak, Gadzichowski, Ferral-Like, & Gallington, 2008).  It is believed that both 

the oddity and seriation principles serve as a foundation for the cognitive development 
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occurring during preschool (Ciancio et al., 2001), as the majority of kindergarten 

instruction is based on the assumption that children have mastered an understanding of 

basic abstract principles (Pasnak, Maccubbin, & Ferral-Like, 2007).  

The oddity principle involves identifying the item in a series that differs from the 

others on only one dimension.  Mastery of this principle is related to being able to sort 

and classify objects, such as coins.  It is believed that the oddity principle is that first 

abstract principle that children develop and as such, it marks a transition between pre-

operational to concrete operational thinking in children (Pasnak et al., 2007).  In order to 

master the oddity principle children must be able to use relational reasoning, basing their 

answers on the relationship between the objects and not the concrete properties of the 

objects (Pasnak et al., 2007).  

The seriation principle involves relating objects to other objects in a series and 

being able to line them according to their sizes in either an increasing or decreasing 

pattern.  It also involves being able to insert an object into its proper position in the 

series.  Mastery of this principle is related to being able to compare the size of objects 

and is thought to develop in four stages: (1) the inability to seriate; (2) the ability to 

seriate only through trial and error; (3) the ability to seriate through use of the extremum 

method- building a series by choosing the largest object in the series, then the next largest 

and so forth until the series is complete; (4) the ability to correctly seriate a series, and 

then insert an object into the middle of the series (Southard & Pasnak, 1997).  Being able 

to insert an object into a series requires that children be able to simultaneously consider 

the relationship between the object being inserted and all of the items before and after it 
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in the series (Southard & Pasnak, 1997). 

The Present Study 

It is easy to see how having an awareness of self could be related to cognitive 

performance.  Self-monitoring, self-regulation, self-evaluation, and self-representation 

allow one to develop accurate mental activity maps and make more efficient problem-

solving decisions, which make cognitive processes more effective (Demetriou & Kazi, 

2006).  Having an awareness of one’s cognitive processes allows one to organize their 

thought processes and remain focused on goals in order for them to successfully complete 

a task (Demetriou & Kazi, 2006).  

To date, there is has been very little research looking at the relationship between 

preschool children’s perception of their abilities and their actual abilities.  The majority 

of the research investigating this relationship has focused on children 8 years and older.  

The research that explored this relationship in preschool children has yielded mixed 

results.  Marsh and colleagues (Marsh et al., 2002) found a significant relationship 

between preschoolers’ performance on measures of mathematics and their mathematics 

self-concepts.  However, Montgomery (1992) found that preschool children often 

overestimate their abilities as a result of conflating knowing with guessing.  Other 

researchers have suggested that while children are capable of forming differentiated self-

concepts, they are incapable of understanding the administration of measures aimed at 

assessing these self-concepts (Measelle, Ablow, Cowan, & Cowan, 1998).  

The present study is aimed at exploring the relationship between children’s 

performance on measures of mathematics and the accuracy of their evaluations of their 
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performance.  It is assumed that there will be a relationship between children’s cognitive 

performance and their ratings of their abilities, as it has been shown that intelligence has 

a self-awareness component to it (Demetriou & Kazi, 2006).  Hence, it is hypothesized 

that children who score higher on measures of mathematics will also have higher ratings 

of their own perceived general cognitive competence, as well as higher ratings of their 

performance on these measures. 
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2. METHOD 

 

Participants 

 The participants for this study were 99 preschool children in the Washington DC 

metropolitan area.  Forty-seven of the children attended the same Head Start center, while 

the other children all attended the same private preschool center.  Fifty-one of the 

children were female.  All children were between two and six years of age (mean= 4.77, 

SD= .78).   

Procedures 

 The children were recruited through their preschool centers through letters sent 

home to their parents describing the study and requesting informed consent.  Informed 

consent was obtained for all of the children attending the Head Start center.  Informed 

consent was obtained for 72 percent of the children attending the private preschool 

center.  There were no direct benefits offered to the participants. 

All of the children were administered four measures of basic mathematical 

abilities and one measure of perceived general cognitive competence over the course of 

one academic year.  Immediately following the administration of each of the math 

measures, the children were asked to rate their performance on the measure.  

 The measures were administered using a Latin square design.  Latin square 

designs ensure that each measure is administered after each other measure the same 
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number of times in order to control for performance on one measure effecting 

performance on another measure.  Children were only tested on one measure per day, in 

order to control against fatigue.  

Measures 

Measures of mathematics: WJIII-Applied Problems.  Mathematical abilities 

were measured using the Woodcock-Johnson III: Applied Problems (McGrew & 

Woodcock, 2001) (WJIII-Applied Problems).  This subtest is a 39-item test that assesses 

mathematical skills, such as being able to show the appropriate number of fingers, 

counting, and adding.  It is administered orally and visual stimuli are provided (e.g., 

children are shown a picture with two apples and two birds and are asked how many 

apples are in the picture), which makes it especially appealing for research with preschool 

children.  Testing was terminated once the child incorrectly answered six consecutive 

problems.  Cronbach’s alpha for four-year-old children on this measure is .79, with a 

standard error of 4.6 (McGrew & Woodcock, 2001).  Raw scores for the WJIII-Applied 

Problems were used, thus each child had a score with a possible range of 0 to 39. 

Measures of mathematics: Seriation and Oddity.  Since WJIII-Applied 

Problems was normed on English-speaking children, and is administered in English, we 

also included a measure of mathematical abilities that does not require language for 

responses and is culture-free.  Pasnak et al. (2009) developed measures that assess young 

children’s seriation and oddity abilities without the use of language.  The seriation and 

oddity tests would be ideal in this circumstance, because the constructs that they measure 

have been shown to serve as a foundation for the development of mathematical skills 
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typically taught in kindergarten (Pasnak et al. 2009). 

The seriation test consists of ten items and two practice items that require the 

children arrange everyday objects by their size.  The first two items require that the 

children seriate three objects (i.e., put objects in order based on their size), the second 

two items require that the children seriate four objects.  The next two items require that 

the children seriate three objects, and once they complete this initial step, they are given a 

fourth object to insert into the series.  Items seven and eight require the children to seriate 

four objects and insert the fifth.  Finally, items nine and ten require the children seriate 

five objects and insert the sixth.  This test is also administered one-on-one and requires 

approximately 15 minutes to complete.  Again, all children are administered all items 

regardless of their performance.  Raw scores for the seriation test were used, thus each 

child had a score with a possible range of 0 to 10. 

The oddity test consists of 20 items and two practice items.  All items use 

everyday objects (e.g., erasers, popsicle sticks, beads), and have three objects that are 

identical and one that varies from the others on one dimension; color, size, orientation or 

form.  The five color problems have objects that are identical with the exception that one 

is a different color than the other three (e.g., three blue popsicle sticks and one yellow 

popsicle stick).  The five size problems have objects that are identical with the exception 

that one of the objects is a different size than the others (e.g., three small beads and one 

large bead).  The five orientation problems consist of objects that are all identical with the 

exception that one of the objects is oriented differently from the other three objects (e.g., 

three dinosaurs facing right, and one dinosaur facing left).  Finally, the five form 
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problems have objects that are identical in every aspect, with the exception that one 

varies either in shape, an internal detail, or a missing piece (e.g. three circular yo-yo’s 

and one square yo-yo).  This test is administered one-on-one and takes approximately 15 

minutes.  There is not a ceiling for this measure so all items are administered to all 

children, regardless of their performance.  Raw scores for the oddity test were used, thus 

each student had a score with a possible range of 0 to 20.  

Perceived Abilities: General Cognitive Competence.  Perceived general 

cognitive competence was measured using The Pictorial Scale of Perceived Competence 

and Social Acceptance for Young Children (Harter & Pike, 1984).  This scale measures 

preschoolers’ perceptions of their own abilities on four domains: cognitive abilities, 

physical abilities, social acceptance, and maternal acceptance.  

The relevant subscale for this research was perceived cognitive abilities.  To 

measure children’s perceived cognitive competence, the children were shown six pictures 

that represented different skills they are expected to have mastered during preschool.  

These skills are: the ability to put together puzzles, getting stars on papers, knowing the 

names of colors, the ability to count, knowledge of the alphabet, and knowing the first 

letter of one’s name (Harter & Pike, 1984).  For each item, two images are shown to the 

child.  One image depicts a child who is successfully completing the task of interest (e.g., 

a child who has assembled a puzzle with the exception of a few pieces).  The second 

image depicts a child who is not successful on the same task (e.g., a child who has only 

assembled a few pieces of a puzzle).  The administrator shows the child the images, 

points to the image of the successful child and says, “this child is pretty good at this 
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task”, then the administrator points to the image of the child who is not successful and 

says, “this child is not very good at this task.”  The child is then asked to point to which 

child they are more like.  Under each of the pictures there are two circles, one large and 

one small.  Once the child pick the image that is most like them, they are asked to point 

to the large circle if the image is a lot like them, or the small circle if the image is a little 

like them.  The child’s responses are recorded on a four-point scale: 4 indicates being a 

lot like the successful child, 3 indicates being a little like the successful child, 2 indicates 

being a little like the unsuccessful child, and 1 indicates being a lot like the unsuccessful 

child (Harter & Pike, 1984).  

Use of this perceived cognitive competence scale is desirable because 

preschoolers have very limited reading abilities, and the pictures have been shown to 

maintain the attention of the children during the administration of the measure (Harter & 

Pike, 1984).  The measure is administered one-on-one and takes approximately 15 

minutes to complete.  Cronbach’s alpha for preschool children on this measure is .6 

(Harter & Pike, 1984).  For the present study, an average score was calculated for each 

child, based on their responses to the six cognitive items; thus each child had a score that 

ranged from 0 to 4.  

Perceived Abilities: Specific Cognitive Competence.  The approach used for the 

perceived general cognitive competence was adapted to produce additional measures of 

metacognition apart from the children’s perceived general cognitive competence ratings.  

These new metacognitive measures were developed, one for each measure of 

mathematical competence (WJIII-Applied Problems, seriation, and oddity).  Immediately 
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following the administration of the WJIII-Applied Problems, the children were shown an 

image of a child who was counting well and an image of a child who was counting 

poorly.  The children then asked to point to which child they were more like when they 

were taking the test.  They were then asked to point to one of the circles under the image 

to indicate whether they were a lot like the child in the image or a little like the child in 

the image.  Similar assessments were conducted immediately following the seriation and 

oddity tests.  The children were asked to choose whether their behavior on the task was 

more like the child who was pretty good or not so good, and whether they were a lot or a 

little like that child.  These assessments of performance on the mathematics measures 

were scored on the same four-point scale as the perceived general cognitive assessment 

ratings. 

Analyses 

In order to account for the 1.5 percent missing data, multiple imputation was 

conducted using NORM software (Schafer, 1999).  Five datasets were imputed, and 

identical analyses were conducted on each.  The betas, standard errors, Wald, and t 

statistics were than averaged across the five analyses. The reported results of the analyses 

are based on the aggregates. Statistical significance was determined by evaluation of the 

averaged beta and Wald statistics.  

 To answer the first research question, whether children who have higher scores on 

measures of mathematics rated their own general cognitive competence higher, 

hierarchical linear regression analyses were conducted.  Scores on each of the math 

measures were used to predict ratings of perceived general cognitive competence, while 
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controlling for the effects of the age, gender, and the preschool center attended.  

 The second research question is whether children who have higher scores on 

measures of mathematics rate their performance on those measures higher.  The 

children’s ratings of their performance on the WJIII-Applied Problems, seriation, and 

oddity tests were essentially dichotomous, with the majority of children choosing 4, “very 

good”.  For this reason, the data were dichotomized (those children who chose 4 vs. the 

children who chose 1, 2 or 3).  In order to account for the dichotomous nature of the data 

hierarchical logistic regressions were conducted.  Scores on each of the math measures 

were used to predict the children’s ratings of their performance on the measures, while 

controlling for the effects of age, gender and center.  

 

 

 

 

 

 

 

 

 

 

 

 



26 

 

 

 

3. RESULTS 

 

As shown in Table 1, the children’s average score on the WJIII-Applied Problems 

was 11.23 (SD = 5.27), which corresponds to the performance of a four and a half year 

old child based on the normed average (McGrew & Woockcock, 2001).  On both the 

seriation and oddity test the average scores were slightly above 50 percent.  Furthermore, 

children’s ratings of their perceived cognitive competence were high, as the average 

score was 3.48 (SD = .53) out of 4.  

 Correlations between each of the variables can be seen in Table 2.  The age of the 

children was significantly related to their scores on the WJIII-Applied Problems test, 

r(95) = .43, p < .01, and their scores on the oddity test, r(94) = .67, p <.01, as well as 

their ratings of their perceived cognitive competence r(94) = .31, p < .01.  The preschool 

that the children attended was significantly related to their performance on the WJIII-

Applied Problems test, r(96) = -.57, p <. 01, and their seriation test scores, r(95) = .37, p 

< .01.  The children’s perceived general cognitive competence ratings were related to 

their performance on the WJIII-Applied Problems test, r(95) = .35, p < .01, and their 

scores on the oddity test r(94) = .34, p < .01.  Finally the children’s performance on the 

WJIII-Applied Problems test was related to their performance on the seriation test, r(95) 

= .37, p < .01, and their performance on the oddity test r(95) = .59, p < .01.  
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Research Question 1: Is Children’s Performance on Measures of Mathematics 

Predictive of Their Perceived General Cognitive Competence? 

 Individual hierarchical linear regressions were conducted to explore whether 

children’s performance on measures of mathematics (WJIII-Applied Problems, seriation, 

and oddity) were able to significantly predict their perceived general cognitive 

competence.  

The first hierarchical linear regression assessed the relationship between the 

children’s performance on the WJIII-Applied Problems test and the children’s perceived 

general cognitive competence ratings (Table 3).  The first step of the model, which 

included only the main effects, indicated that there was a significant main effect for the 

children’s scores on the WJIII-Applied Problems test (β = .36, p < .05).  The children 

who scored higher on the WJIII-Applied Problem test also had higher ratings of their 

perceived general cognitive competence.  There were no other significant main effects in 

the first step of the model.  The R
2
 value indicated that the first step of the model 

accounted for 16 percent of the total variance in the model.  The second step of the 

model, which included both the main effects and the WJIII-Applied Problems test by age, 

WJIII-Applied Problems test by gender, and WJIII-Applied Problems test by center 

interactions, indicated there were not any significant main effects.  The only significant 

interaction was the WJIII-Applied Problems test by gender interaction (β = -.82, p < .01).  

The main effect for the children’s scores on the WJIII-Applied Problems was not 

significant in this step.  As seen in Figure 1, males who scored higher on the WJIII-

Applied Problems test also had higher ratings of their perceived general cognitive 
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competence, while females ratings of their perceived general cognitive competence did 

not vary based on their WJIII-Applied Problems test scores.  The R
2
 value indicated that 

the second step accounted for an additional 8 percent of the total variance in the model. 

The second hierarchical linear regression analyzed the relationship between 

children’s performance on the seriation test and their perceived general cognitive 

competence ratings (Table 4).  The first step of the model, which included only the main 

effects, indicated that there was a significant main effect for age (β = .32, p < .01), with 

the older children having higher ratings of their perceived general cognitive competence.  

There were no other significant main effects in the first step of the model.  The R
2
 value 

indicated that the first step of the model accounts for 12 percent of the total variance in 

the model.  The second step of the model included the main effects as well as the 

seriation by age, seriation by gender, and seriation by center interactions.  This step also 

indicated that there was a significant main effect for age (β = .34, p < .01).  There were 

no other significant main effects or interactions in the second step.  The R
2 

value 

indicated that the second step of the model accounted for an additional 3 percent of the 

total variance in the model.  

The third hierarchical linear regression assessed the relationship between the 

children’s performance on the oddity test and their perceived general cognitive 

competence ratings (Table 5).  The first step of the model, which only included the main 

effects, indicated that there were not any significant main effects.  There was a linear 

trend indicating that the children who scored higher on the oddity test were also more 

likely to have higher perceived general cognitive competence ratings, however this 
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relationship was not strong enough to reject the null hypothesis (β = .21, p > .05).  R
2
 for 

the first step indicated that the main effects account for 13 percent of the total variance in 

the model.  The second step of the model included the main effects as well as the oddity 

by age, oddity by gender and oddity by center interactions.  This analysis did not reveal 

any significant main effects or interactions.  R
2
 for the second step indicated that 

including the interactions in the model only explains an additional 1 percent of the total 

variance in the model.  

The lack of main effects for age in the models that included the WJIII-Applied 

Problems test scores and the oddity test scores may be a result of these measures being 

highly correlated with the children’s ages.  Due to the high correlation between these 

scores and age, any effect that may have been found for one variable may have been 

removed when the other variable was included in the model. 

Research Question 2: Is Children’s Performance on Measures of Mathematics 

Predictive of Their Assessment of Their Performance on the Measure? 

 Due to the dichotomous nature of the children’s ratings of their performance on 

the measures of mathematics (WJIII-Applied Problems, seriation, and oddity), the 

relationships between their performance on each of the measures of mathematics and 

their assessment of their performance on those measures were analyzed using hierarchical 

logistic regressions. 

 The first hierarchical logistic regression analyzed the relationship between the 

children’s performance on the WJIII-Applied Problems test and their ratings of their 

performance on the WJIII-Applied Problems test (Table 6).  Sixty-three percent of the 
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children rated their performance on the WJIII-Applied Problems test as a 4.  The first step 

of the model, which included the main effects, did not indicate that there were any 

significant main effects. Nagelkerke R
2
 for the first step was .16.  The second step of the 

model included the main effects as well as the WJIII-Applied Problems test by age, 

WJIII-Applied Problems test by gender, and WJIII-Applied Problems test by center 

interactions.  The second step of the model also did not reveal any significant main 

effects, nor did it reveal any significant interactions.  There was a suggestion of a 

relationship between the children’s performance on the WJIII-Applied Problems test and 

their ratings of their performance on the WJIII-Applied Problems test, with the children 

who scored higher on the WJIII-Applied Problems test being more likely to rate their 

performance on the WJIII-Applied Problems test as a 4, although this relationship was 

not strong enough to reject the null hypothesis (χ2 
= 1.73, p > .05).  Nagelkerke R

2
 for the 

second step was  .20, which indicates that adding the interactions to the model increases 

the goodness of fit of the model.  

 The second hierarchical logistic regression assessed the relationship between the 

children’s performance on the seriation test and their ratings of their performance on the 

seriation test (Table 7).  Sixty-five percent of the children rated their performance on the 

seriation test as a 4.  The first step of the model included only the main effects.  This 

analysis did not reveal any significant main effects.  Nagelkerke R
2
 for the first step was 

.06.  The second step included the main effects as well as the seriation by age, seriation 

by gender, and seriation by center interactions.  The second step did not indicate that 

there were any significant main effects or interactions.  The children who scored higher 
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on the seriation test were somewhat more likely to rate their performance on the seriation 

test as a 4 (χ 
2
= 1.09, p > .05), though this relationship was not strong enough to reject 

the null hypothesis.  Nagelkerke R
2
 for the second step was .15, indicating that including 

the interactions improved the goodness of fit of the model.  

 The third hierarchical logistic regression analyzed the relationship between the 

children’s performance on the oddity test and their ratings of their performance on the 

oddity test (Table 8).  Sixty-eight percent of the children rated their performance on the 

oddity test as a 4.  The first step of the model analyzed the main effects.  This analysis 

indicated that there was a significant main effect for the children’s scores on the oddity 

test (χ2 
= 5.24, p < .05), with the children who scored higher on the oddity test being 

more likely to rate their performance on the oddity test as a 4.  Nagelkerke R
2
 for the first 

step of the model was .27.  The second step of the model included the main effects as 

well as the oddity by age, oddity by gender, and oddity by center interactions.  There 

were not any significant main effects or interactions in this step of the model.  There was 

a tendency for males to be more likely to rate their performance on the oddity test as a 4 

(χ2 
= 3.52, p > .05) however this relationship was not strong enough to reject the null 

hypothesis.  Nagelkerke R
2
 for the second step of the model was .29.   
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4. DISCUSSION 

 

Three findings emerged from the present study: (1) preschool children’s 

performance on the WJIII-Applied Problems was related to their perceived general 

cognitive competence, and this relation varied based on the gender of the child; (2) 

preschool children’s perceived cognitive competence was related to their age; (3) 

preschool children’s performance on the oddity test was related to their assessment of 

their performance on this measure.  

Preschool children’s performance on the WJIII-Applied Problems was related to 

their perceived general cognitive competence and this relation varied based on the 

gender of the child 

 Results indicated that preschool children who scored higher on the WJIII-Applied 

Problems were also more likely to have higher perceived general cognitive competence 

ratings, but that this relation is stronger for males than for females.  These results are 

consistent with the findings of Marsh and colleagues (Marsh et al., 2002), who also found 

a relation between children’s performance on mathematical measures and their cognitive 

self-concepts.  This suggests that preschool children are capable of accurately forming a 

cognitive self-concept.  

Novel to the present study is the finding that the relation between the children’s 

perceived general cognitive competence ratings and their WJIII-Applied Problems scores 
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was stronger for males than it was for females.  Previous researchers (Eccles, Wigfield, 

Harold, & Blumenfeld, 1993; Marsh et al., 2002), who have investigated whether males 

and females differ in their cognitive self-concept ratings, have found that males tend to 

have higher mathematical self-concepts, but females have higher reading self-concepts.  

However, to date there is no literature considering whether there is a relation between 

preschool children’s gender and the accuracy of their self-concept.  There are a few 

possible explanations for the finding.  One possible explanation is that males may be 

receiving more accurate feedback at home and in the classroom than females are, 

allowing them to form a more accurate self-concept.  It may also be that as Roberts 

(1991) suggested, males and females respond differently to evaluative feedback.  Another 

possibility is that at this stage in life, male children develop the ability to form an 

accurate self-concept before females. 

Though there was a relation between preschool children’s performance on the 

WJIII-Applied problems and the perceived general cognitive competence ratings, the 

relation between their seriation and oddity test scores and their perceived general 

cognitive competence ratings were nonsignificant.  The lack of relation between 

preschool children’s seriation test scores and their perceived general cognitive 

competence may be a result of the seriation test being too difficult for the children.  It has 

been suggested that the ability to seriate objects is not mastered until after children have 

mastered the oddity principle (Pasnak, Campbell, Perry, & McCormick, 1989), so it may 

be that the majority of the children in this study had not yet mastered this task, and as 

Montomgery (1992) suggested, they confused knowing the answer with guessing.  As 
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mentioned previously, the lack of relation between children’s oddity scores and their 

perceived general cognitive competence ratings may be a result of the multicollinearity 

that exists between children’s performance on the oddity test and their ages.  

Preschool children’s perceived cognitive competence was related to their age 

 The regression analysis examining the relation between preschool children’s 

performance on the seriation test and their perceived general cognitive competence 

ratings indicated that there was a significant relation between the children’s ages and 

their perceived general cognitive competence ratings, with the older children having 

higher ratings.  As mentioned above, this relation may not have been significant for the 

analyses involving the children’s WJIII-Applied Problems and oddity test scores as a 

result of these measures being highly correlated with the children’s ages.  Though the 

relation between age and perceived general cognitive competence ratings was not 

significant in the analyses that included the children’s WJIII-Applied Problems and 

oddity test scores, linear trends were present.  

 It was surprising that older children had higher ratings of their perceived general 

cognitive competence, as previous researchers have found that younger children are more 

likely to have higher self-concept ratings than older children (Mash 1989; Harter, 1999).  

It is assumed that young children will have high self-concepts, which are then lowered as 

a result of life experiences, that allow them to form more accurate concepts of self 

(Marsh et al., 2002).  

 A possible explanation for the older children having higher ratings of their 

perceived general cognitive competence than the younger children may be that the 
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younger children are not capable of understanding the administration of the measure used 

in the present study.  It has been suggested that preschool children are capable of forming 

an accurate self-concept, but that current measures are not capable of accurately 

measuring their self-concepts (Measelle et al., 1998).  This suggests that the younger 

children in the present study may not have been developmentally ready for the measure 

of perceived general cognitive competence.  

Preschool children’s performance on the oddity test was related to their assessment 

of their performance on this measure 

 Results indicated that there was a relation between children’s performance on the 

oddity test and their ratings of their performance on the oddity test.  Children who scored 

higher on the oddity test were more likely to rate their performance on this measure as a 

four.  These findings suggest that preschool children are capable of accurately assessing 

their performance on measures of mathematics immediately following the administration 

of the measure.   

It is likely that there was a relation between children’s performance on the oddity 

test and their ratings of their performance on this measure, but not between their 

performance on the WJIII-Applied Problems and seriation tests and their ratings of their 

performance on these measures, because oddity only tests one skill.  The oddity test 

requires only one step and measures only children’s ability to choose the object that 

differs from the others in an array.  Given that the WJIII-Applied Problems tests multiple 

skills (e.g. counting, addition, subtraction), and the seriation test requires two steps 

(lining up the objects by size, inserting an object into the series), these measures may 
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result in the children’s performance being more ambiguous.  Preschool children may be 

unclear about how to rate their abilities when they are successful on one step or item 

type, but not on others on the same measure.  For example, children who are able to 

successfully seriate objects, but cannot successfully insert objects may rate their abilities 

highly, because they see themselves as being successful on a significant portion of the 

task.  However, because the item is marked incorrect, if any portion is wrong, the 

children’s ratings of their performance will not be related to their performance on the 

measure.  It should also be mentioned that the lack of an association between children’s 

performance on the WJIII-Applied Problems and their ratings of their performance on 

this measure may be a result of the way this test is structured.  The WJIII-Applied 

Problems test is structured so that the items get successively harder, and administration is 

halted after the children get a certain number incorrect (McGrew & Woodcock, 2001).  It 

is possible that when the children are assessing their abilities they only consider the last 

few problems that were administered, in which case, when assessing their performance 

on the WJIII-Applied Problems the children may only be considering their performance 

on the hardest problems that were administered to them, and which they likely got wrong.  

This suggests that preschool children have begun to develop the ability to accurately 

evaluate their performance on a task, but that this ability is limited to less complex tasks.  

As mentioned previously, another possible explanation for why there are not 

significant relations between children’s performance on the WJIII-Applied Problems and 

seriation tests and their ratings of their abilities on these measures is that children may be 

conflating knowing with guessing.  Unlike the oddity principle, which is expected to be 
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one of the first mathematical abilities to develop (Pasnak et al., 1995), the WJIII-Applied 

Problems test includes items that children are not expected to have mastered until 

sometime in elementary school (McGrew & Woodcock, 2001), and children typically do 

not master the seriation principle until after they have mastered the oddity principle 

(Pasnak et al., 1989).  As such, it is possible that children are more likely to be guessing 

on the WJIII-Applied Problems and seriation tests than they are on the oddity test.  If 

children are not able to distinguish knowing from guessing, they may be likely to rate 

their abilities higher than they actually are.  

Limitations 

 It is also important to note the limitations of the present study.  First, as 

mentioned previously, it has been argued that preschool children are not capable of 

understanding the administration of measures of self-concept (Measelle et al., 1998).  

Though, the presence of significant relationships between the children’s perceived 

cognitive competence and their performance on the mathematical measures suggest that 

the children were capable of understanding the administration of the measures.  Second, 

the fact that the majority of the children rated their abilities as very good, may signify that 

there is a restriction of range.  It may be necessary to offer the children a larger range of 

options for rating their performance.  Finally, the children’s high ratings of their 

perceived cognitive competence may also be a result of social desirability bias.  Even if 

children believe that they are not very good at competing a task, they may rate their 

abilities as good or very good because they believe this is the response they are supposed 
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to give.  From a young age children are told that they are supposed to be good, so it 

makes sense that they would want to convey themselves as good to the researcher.  

Conclusion 

 The current study was focused on the degree to which preschool children’s 

performance on measures of mathematics was related to their perceived cognitive 

competence.  The results of this study suggest that preschool children are capable of 

forming accurate self-concepts, but that this ability is still developing.  It is likely that 

preschool children have begun to form self-concepts and that these become more accurate 

with life experiences.  This is supported by the findings that children’s perceived general 

cognitive competence ratings were related to their WJIII-Applied Problems scores, but 

not their oddity or seriation tests scores.  Further, there was a significant relation between 

children’s oddity test scores and their ratings of their performance on this measures, but 

there were not significant associations between children’s WJIII-Applied Problems and 

seriation test scores and their ratings of their performance on these measures.  

 From this study, it is clear that preschool children are capable of forming accurate 

perceived cognitive competence ratings, but that this ability is not fully developed by four 

years of age.  
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APPENDIX: TABLES AND FIGURES 

 

 

 

Table 1       

       

Descriptive Statistics for Measures of Mathematics and Perceived 

General Cognitive Competence 

              

Variable Mean SD   

          

WJIII-Applied  

Problems Test 11.23 5.27  

       

Seriation Test 5.86 5.41  

       

Oddity Test 11.51 6.10  

       

Perceived General 

Cognitive 

Competence 

3.48 0.53  
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Table 2              

              

Correlation Coefficients for Measures of Mathematics and Perceived General               

Cognitive Competence 

  

 

                            

Variable 1   2   3   4   5   6         7 

                    

1. Applied Problems -  0.37**  .59**  .35**  .43**  0.06  -0.57** 

              

2. Seriation Test   -  -0.19  0.08  -0.06  -0.09  -0.37** 

              

3. Oddity Test     -  .34**  .64**  0.05  -0.19 

              

4. Perceived General 

Cognitive Competence       -  .31**  -0.03  -0.07 

              

5. Age         -  -0.05  0.06 

              

6. Gender           -  0.07 

              

7. Center             - 

                            

Note. *p < .05, ** p < .01              
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Table 3        

        
Hierarchical Linear Regression Analysis Predicting Children's Perceived General Cognitive 

Competence From Their WJIII-Applied Problems Test Scores 

        

Predictor   B SE β 

Step 1        

 Age 0.11 0.08 0.15 

        

 Gender -0.06 0.10 -0.06 

        

 Center 0.14 0.14 0.13 

        

 

Applied 

Problems 0.04 0.02 0.36* 

        

Step 2        

 Age 0.11 0.01 0.16 

        

 Gender -0.07 0.10 -0.06 

        

 Center 0.16 0.14 0.15 

        

 

Applied 

Problems 0.07 0.05 0.67 

        

 Applied 

Problems*Age 

0.00 0.01 -0.02 

       

        

 Applied 

Problems* 

Gender 

-0.05 0.02 -0.82** 

       

        

 Applied 

Problems* 

Center 

0.03 0.02 0.49 

              

Step 1 R
2
 = .16      

Step 2 R
2
 = .24      

Note. * p < .05, **p < .01      
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Table 4 

        

Hierarchical Linear Regression Analysis Predicting Children's Perceived General 

Cognitive Competence From Their Seriation Scores 

        

Predictor   B SE β 

Step 1        

 Age 0.22 0.07 0.32** 

        

 Gender -0.01 0.11 -0.01 

        

 Center -0.05 0.11 -0.05 

        

 Seriation 0.01 0.01 0.10 

        

Step 2        

 Age 0.24 0.07 .34** 

        

 Gender 0.01 0.11 0.01 

        

 Center -0.08 0.12 -0.08 

        

 Seriation 0.08 0.05 0.86 

        

 Seriation* 

Age 

-0.01 0.02 -0.08 

       

        

 Seriation* 

Gender 

-0.03 0.02 -0.47 

       

        

 Seriation* 

Center 

-0.03 0.03 -0.39 

              

Step 1 R
2
 = .12           

Step 2 R
2
 = .15      

Note. * p < .05, ** p < .01      
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Table 5 

 

Hierarchical Linear Regression Analysis Predicting Children's Perceived 

General Cognitive Competence From Their Oddity Scores 

        

Predictor   B SE β 

Step 1        

 Age 0.13 0.09 0.19 

        

 Gender -0.03 0.11 -0.03 

        

 Center -0.04 0.11 -0.34 

        

 Oddity 0.02 0.01 0.21 

        

Step 2        

 Age 0.14 0.09 0.20 

        

 Gender -0.04 0.11 -0.04 

        

 Center -0.05 0.12 -0.05 

        

 Oddity 0.01 0.04 0.11 

        

 Oddity* 

Age 

0.00 0.01 -0.04 

       

        

 Oddity* 

Gender 

-0.01 0.02 -0.08 

       

        

 Oddity* 

Center 

0.01 0.02 0.19 

              

Step 1 R
2
 = .13      

Step 2 R
2
 = .14      

Note. * p < .05, ** p < .01      
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Table 6 

        

Hierarchical Logistic Regression Analysis Predicting Children's Assessment of 

Their Performance on The WJIII-Applied Problems Test From Their WJIII-Applied 

Problems Test Scores 

        

Predictor   B SE Wald 

Step 1        

 Age 0.52 0.38 1.96 

        

 Gender -0.45 0.46 0.77 

        

 Center -0.21 0.62 0.13 

     

 Applied Problems 0.09 0.07 1.73 

        

Step 2        

 Age 0.47 0.39 1.60 

        

 Gender -0.70 0.51 1.47 

        

 Center -0.19 0.62 0.78 

     

 Applied Problems 0.48 0.26 2.68 

        

 Applied Problems 

*Age 

0.01 0.07 0.71 

       

        

 Applied Problems * 

Gender 

-0.19 0.11 2.82 

       

        

 Applied Problems * 

Center 

-0.05 0.12 0.22 

              

Step 1 Nagelkerke R
2
 =.16        

Step 2 Nagelkerke R
2
 =.20       

Note. * p < .05, ** p < .01       
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Table 7 

        

Hierarchical Logistic Regression Analysis Predicting Children's Assessment 

of Their Performance on the Seriation Test From Their Seriation Test Scores 

        

Predictor   B SE Wald 

Step 1        

 Age 0.48 0.29 2.73 

        

 Gender -0.05 0.43 0.02 

        

 Center 0.00 0.47 0.01 

        

 Seriation 0.06 0.05 1.79 

        

Step 2        

 Age 0.50 0.33 2.38 

        

 Gender 0.07 0.46 0.05 

        

 Center -0.26 0.51 0.31 

        

 Seriation 0.22 0.21 1.09 

        

 Seriation 

*Age 

-0.11 0.08 2.05 

       

        

 Seriation 

* Gender 

0.14 0.10 0.12 

       

        

 Seriation 

* Center 

-0.64 0.13 2.26 

              

Step 1 Nagelkerke R
2
 = .06           

Step 2 Nagelkerke R
2
 = .15      

Note. * p < .05, ** p < .01      
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Table 8 

        

Hierarchical Logistic Regression Analysis Predicting Children's Assessment of 

Their Performance on the Oddity Test From Their Oddity Test Scores 

        

Predictor   B SE Wald   

Step 1        

 Age 0.41 0.43 0.95 

        

 Gender -0.82 0.50 2.67 

        

 Center 0.51 0.51 1.00 

        

 Oddity 0.13 0.06 5.24* 

        

Step 2        

 Age 0.52 0.44 1.43 

        

 Gender -1.02 0.52 3.52 

        

 Center 0.78 0.62 1.64 

        

 Oddity -0.02 0.20 0.02 

        

 Oddity 

*Age 

-0.02 0.07 0.08 

       

        

 Oddity * 

Gender 

-0.04 0.09 0.19 

       

        

 Oddity * 

Center 

0.16 0.11 2.14 

              

Step 1 Nagelkerke R
2
 = .27           

Step 2 Nagelkerke R
2
 = .29      

Note. * p < .05, ** p < .01      

 

 

        



 

Figure 1 

   

 

 

Gender Differences In the Relationship Between Children's The WJIII

test Scores and Their Perceived General Cognitive Competence Ratings
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Gender Differences In the Relationship Between Children's The WJIII-Applied Problems 

test Scores and Their Perceived General Cognitive Competence Ratings 
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