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Abstract
Cardinal number acquisition plays an important role in children’s sense of number. Various
investigations have revealed the influence of cultural variables on cardinal number acquisition. In
this research, we investigated Turkish children’s acquisition of cardinal numbers. Quantitative
research method was used. The participants were 100 preschool children from four public
preschools in Adiyaman, Turkey. We used the “Give me N” task with the intent of investigating
children’s acquisition of cardinal numbers. We obtained data from individual interviews with
children. As a result of the research, we found that 60% of the children had cardinal number
acquisition, 34% were in subgroups, and 6% were in the pre-number phase. In our sample the
youngest child who had acquired cardinal numbers was 45 months old. We saw that the
acquisition of the cardinal number phase was between 49 and 61 months for Turkish children and
the majority of children older than 62 months had acquired cardinal numbers. Turkish children
have the same cardinal number acquisition levels as their western peers however they acquire
cardinal numbers a bit later. This research result showed that cultural differences could have a
role in the age of cardinal number acquisition but not in phases. More cross-cultural studies are

needed to better understanding.
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1. Introduction

Counting is a critical skill in the acquisition of many mathematical concepts and skills (Baroody and Price,
1983; Aunio et al., 2005). Some young children can count beginning from two years old even before they have any
tormal education (Bryant, 1996). However, we know that young children often make some mistakes (like skipping
number words, using nonconventional lists) when they are counting (Gelman and Meck, 1983; Gelman et al., 1986;
Sarnecka and Carey, 2008; Sarnecka and Lee, 2009). The process by which children become competent in counting
is explained with two different theories by researchers. Piaget (1984) stated that counting is not a mathematical
process for young children before they have number conservation. Researchers who followed him such as Fuson,
Richards, and Briars called this process “context specific meaning” (Fuson ef al., 1982). On the other hand, Gelman
and Gallistel argued that preschoolers do have a concept of number — a concept that contains many of the seeds
from which modern arithmetic has grown — and that even very young children can count small groups (two to four
objects) (Gelman and Gallistel, 1978). They stated that the mistakes of young children when they are counting are
caused by the method these authors used and by cardinal numbers. In addition to these results, subsequent
researchers have revealed the influence of culture in cardinal number acquisition (Campbell and Xue, 2001;
Sarnecka et al., 2007; Aunio et al., 2014; Cankaya et al., 2014). In this study, we aimed to contribute to the discussion
in the literature by examining the acquisition of cardinal numbers by Turkish children.

1.1. Theoretical Framework

In the preschool period, children encounter many basic concepts related to mathematics (Aktas-Arnas et al,
2003) and one of these basic mathematical concepts is numbers. Children can use number words from very early
years. However, using the number words in correct order does not prove that young children have number concept
(Olkun et al., 2013). Number acquisition has an important role for children’s further education both formal and
informal. Therefore, it plays a critical role in the early years (Olkun ef al., 2013).

Cardinal numbers are used to determine the quantitative value of a group. The acquisition of cardinal numbers
requires some skills such as memorizing number words and, some kinds of mathematical skills such as
classification, sorting, and matching number words with quantities (Ginsburg and Ertle, 2008). To count a mascot,
cup and book on a table, all the number words must first be known, and then, all the objects on the table must be
counted. During the counting process, the cup may match with “one”, the book “two” and the mascot “three”. In a
different counting, the mascot may match with “one, the cup “two” and the book “three”. No one matches the word
“cup” to “mascot” or “book” in colloquial conversation. In contrast to other words, number words belong to a group
because the final count word indicates the number of objects in the set as a whole-total quantity. For instance,
when we count this group, we use “one” for cup, “two” for book and “three” for mascot; the number word “three”
does not belong to “mascot”, it belongs to the group itself. According to Ginsburg and Ertle (2008) this perception
underlies cardinal number acquisition.

Piaget in his conservation task showed children to two arrays of tokens (both of them having the same number)
and asked them “Which array has more tokens?” (Piaget, 1984). Young children often said that the array that
occupied more space contained more tokens than the other array even if they counted both. Although there are two
different logical ways to solve this problem from Piaget's point of view, young children mostly choose the third and
non-logical way. The first way is to count the two arrays; the second one, to match them together; and the third,
the non-logical one, to think that the longer one contains a greater number (Piaget, 1984). Piaget interpreted this
situation as an intuitive thought directing the child’s thinking. According to Piaget, children cannot count logically
before they gain number conservation (approximately six years old) (Onkol, 2010).

In contrast to Piaget's claims, Gelman and Gallistel (1978) argued that even very young children can count.
Gelman and Gallistel stated that “When we say that a young child counts, we do not necessarily mean that the
child follows the adult pattern.” They thought children do not have to use conventional number words nor
conventional order. When they recorded young children counting sequences, they saw various counting sequences.
Because of these nonconventional number word sequences, Gelman and Gallistel (1978) believed that a young
child’s ability to count is governed by the implicit knowledge of several principles. These are the (1) “one-to-one
principle”; (2) “stable order principle”; (3) “cardinal principle”; (4) “abstraction principle”; and (5) “order irrelevance
principle”. According to Gelman and Gallistel (1978) these principles lead children’s counting. They stated that
before children learn counting, they already know these principles and that these implicit principles lead to children
counting (Gelman and Meck, 1983). They provide two lines of evidence to prove their claims.

First, research showed that even babies can distinguish numerosity (Gelman, 1977; Starkey et al., 1983; Xu and
Spelke, 2000). For instance, Antell and Keating (1983) found that neonates (average 53 hours, 40 neonates) can
understand the difference in number between two cards. Second, it appears that mistakes made by young children
are mostly idiosyncratic. For example, according to Gelman and Meck (1983) a child can count a three-element
row as "1-2-8" a four-element row as "1-2-8-10". Another mistake is sorting number words as "1-2-3-4-5-6-7-h-1-}-
k" or "1-2-3-4-5-6-7-8-red-yellow-blue”. In this case, although the number words in the memories of the young
children are limited, they seem to produce their own nonconventional counting list and they use first three
counting principles. Therefore, Gelman and Gallistel (1978) indicated that children are using different counting
patterns than adults but this usage does not mean that children cannot count. They conclude that this pattern is
the result of implicit information directing a child’s counting and that the child searches for a list instead of
complete the counting.

Gelman and Gallistel asked children to use counting in a single row but Piaget asked to compare the number of
members in two different rows (Bryant, 1996). The main difference between the two methods is that Gelman and
Gallistel (1978) focus on the counting one set a time, while Piaget (1984) focuses on the relation between sets.
Therefore, the Piaget method is more challenging than the Gelman method (Bryant, 1996). Researchers (Saxe,
1977; Michie, 1984; Sophian, 1988) stated that even some children who can count easily do not know how to use
numbers to compare two different groups. In Sophian (1988) study, for instance, children three and four years old
watched a puppet count objects in two rows. In the first trial, the experimenter wanted the puppet to answer which
row had more objects. In the second trial, the experimenter wanted the puppet to answer how many objects there
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were. The puppet made some mistakes deliberately. For instance, when the experimenter asked which row had
more, the puppet counted both groups. When the experimenter asked how many objects there were, the puppet
counted just one row. The experimenter asked questions to the children; “Which puppet has done it right?” and
“Which puppet has done it wrong?” (Sophian, 1988). Sophian found that even if children can understand the
correctness of counting, they cannot understand that two groups must be counted separately to make comparisons
(1988). Considering these findings, she claimed that children do not use numbers to make comparisons (Sophian,
1988). Bryant (1996) supposed that these findings contribute to Piaget’s view. Bryant (1996) argued that the reason
why children cannot understand the erroneous actions of the puppets arises from the fact that even if children can
understand that the last number word expresses the number of members of the group, children cannot understand
cardinal meanings.

To explain this situation, Fuson et al. (1982) proposed “context specific meaning” based on Piaget’s views.
Fuson et al. (1982) stated that “young children hear number words that vary in meaning according to the contexts
in which they are used, and early in their learning of these words, children build up separate, context-specific areas
of meaning and as children age, these areas begin to connect”. These authors claimed that number words have
different meanings for young children. When children have more experience with counting, they begin to connect
these meanings. Researchers who advocate this view think that children cannot know the cardinal meaning of
number words even if they can correctly count two rows in Piaget’s experiment (Fuson et al., 1982; Fuson, 1988).
Fuson described this situation as “last-word responding” (1988). According to Fuson, when we ask children how
many objects are there, even if they replied correctly, the final number word given as the answer to the question
may not refer to cardinality for young children. Counting the sounds of drum taps, three-dimensional objects,
objects lined up in a straight line, or objects arranged in a circle requires different procedures and skills. When
children have these experiences, they become masters of counting by compounding all the routines. As a result, the
researchers claimed that children first learned to count and then learned counting principles (Fuson et al., 1982;
Siegler and Robinson, 1982; FFuson, 1988).

Besides all these, Wynn (1990) suggested that the “ultimate test of the two theories must concentrate on whether
very young children do in fact understand cardinality”. The one-to-one correspondence and stable-order principles
among counting principles are skills that even very young children can accomplish in the direction of their
cognitive capacities; however, the cardinality principle is different from the one-to-one correspondence and stable-
order principles (Wynn, 1990). It is directly related to counting and mathematical ability (Wynn, 1990). Thus,
Wynn (1990) developed a task named “Give me N” (e.g., “Could you give the puppet five dinosaurs?”) to test
children’s understanding of cardinal numbers. In this task, the experimenter asks children to put a specific number
of toys on a tray for the puppet. Wynn has found that children who can show five or more correct numbers of toys
can show all the numbers they used. Therefore, children who are able to show only “five” or more correctly in
Wynn’s method are considered to have cardinal acquisition. Wynn stated that even if children use number words
earlier, they perform cardinal number acquisition at approximately 3.5 years of age and that they do not comply
with the cardinal number principle before. According to Wynn (1990) these findings support the work of Fuson
(1988).

Various researchers have supported context-specific meaning and suggest that children initially do not understand
the cardinal number principle. In addition, they argue that implicit principles that lead to children counting cannot
be proved (Baroody and Price, 1983; Fuson, 1988; Wynn, 1990; Bryant, 1996; Le Corre and Carey, 2007; Sarnecka
and Carey, 2008; Nikoloska, 2009). However, there are some unanswered questions even for researchers supporting
this view (Wynn, 1992). For example, “How can children succeed in small groups?” or “How do children come to
understand that counting is related to numerosity?” (Wynn, 1992).

Subsequent researchers have raised the notion of the “Knower Level” in response to all these problems (Condry and
Spelke, 2008; Sarnecka and Lee, 2009). According to this idea, “children learn the number-word meaning in an
order” (Sarnecka and Lee, 2009). These levels are “pre-number”, “1 knower”, “2 knower”, “3 knower”, “4 knower”
and “Cardinal principle knower”. To exemplify these levels, if a child is at the 4 knower level, s/he knows the
meaning of 4 and smaller numbers but does not know 5 and higher numbers even if s/he can verbally use these
numbers. At this point, the cardinality associated with the number words is still represented by a system based on
memorization (Le Corre et al., 2006; Le Corre and Carey, 2007; Sarnecka and Lee, 2009).

1.2. Problem

Consequently, current researchers have revealed that even if children can perform counting, up to a certain
age, they do not know the cardinal meaning of numbers. However, even for children who do not know cardinality,
it appears that the numbers are not completely distinct from a quantitative sense (Wynn, 1990; Gallistel and
Gelman, 1992; Le Corre and Carey, 2007; Sarnecka and Lee, 2009). In addition to this, studies in the literature are
seen to be carried out mostly in western cultures and with English-speaking children. Studies in different
languages and cultures may provide new perspectives on the current debate.

Several studies have showed importance of language in math (Miller and Stigler, 1987; Miller et al, 1995;
Lefevre et al., 2002; Barner and Bachrach, 2010; Krinzinger et al., 2011; Wagner et al., 2015). Specifically for number
acquisition, Wynn (1992) found that all children were successful at "1". However, it is unclear whether this is
because children know singularity and plurality in English or because they know the meaning of the number "1".
To understand this Sarnecka and her friends tested children who speak Japanese, English and Russian by Give me
N task and indicated that learning of "one", "two", "three" is supported by the conceptual framework of
grammatical rather than integers (Sarnecka ef al, 2007; Sarnecka, 2014). Le Corre et al. (2016) stated that prior
knowledge of the numerical meaning of the distinction between singular and plural supports the acquisition of the
meaning of “one”. In Turkish, there is no clue about singularity or plurality when pointing to a certain number of
objects, the sentence structure is always the same (i.e. give me one/two/three/four/five banana, not bananas/ only
the number changes) and therefore it is important to examine cardinal number acquisition of Turkish children.

In addition, there are differences in the number naming system between the Turkish and English languages.
The Turkish number naming system is more regular than the English number naming system. Similarly, the
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Chinese number naming system is also more regular than that of English and several studies have revealed that
Chinese children performed better than western peers in arithmetic (Miller and Stigler, 1987; Ryoo et al., 2014; Li
et al, 2015). In English, after 10, the number words progress in the form of "ten, eleven, twelve", whereas in
Turkish, they progress in the form of "ten, ten-one, ten-two" (in Turkish, “on, on-bir, on-iki”). Differences in
language structure can play an important role in children's acquisition of numbers (Miller et al., 1995; Lefevre et al.,
2002; Gobel et al., 2011; Krinzinger et al., 2011; Cankaya et al., 2014).

Every child develops his or her mathematical skills and knowledge in a particular cultural context and this
context defines what constitutes mathematical thinking and practice (Benigno and Ellis, 2008). Cultural context
such as traditional games, fairy tales, story books, cradle-songs and children daily routine may have important role
on the number acquisition (Civil, 2002; Street et al., 2005). For example Anderson et al. (2004) indicated that shared
reading activities affect children’s math abilities. Further, Vygotsky (1998) emphasized the importance of language
and culture in cognitive development. All these reasons led us to investigate the cardinal number acquisition of
Turkish children. In this research, we tried to find answers to the following questions by focusing on the
acquisition of cardinal numbers in Turkish children.

1. At which age is cardinal number acquisition typically detected in Turkish children?

2. What is the level of acquisition of cardinal numbers in Turkish children between 35 and 76 months?

2. Method

This study was conducted to examine cardinal number acquisition of Turkish children. Therefore quantitative
research method was used. To clarify children number acquisition, descriptive research method was utilized.

2.1. Participants

The study participants were 100 children (46 boys, 54 girls), aged on average 56 months (SD = 10.76 months,
age range 35-76 months). The participants were obtained from four preschools in Adiyaman in Turkey. Preschools
are selected with purposive sampling because of the difficulties by reaching young children. Adiyaman, located in
Turkey’s South-eastern Anatolia, is a city of 245 thousand inhabitants. Although there are children in Adiyaman
who can speak both Turkish and Kurdish, the participants were selected only from Turkish-speaking children. The
data were collected in April-May 2017. The children were divided into 6 groups according to ages to examine
changes between cardinal number acquisition and age. There were 35-41 months (n=10), 42-48 months (n=16), 49-
54 months (n=17), 55-61 months (n=18), 62-68 months (n=23) and 69-76 months (n=16). The children’s parents
were at the middle class socioeconomic level.

An academic year in Turkey consists of two semesters. The academic year begins in September and ends in
June. The children were taught in the framework of the curriculum determined by the Turkish Ministry of
National Education (MEB). The curriculum is developmental and intended to support the preschool children in six
developmental areas (social and emotional, motor, cognitive, literature, language and self-care) (Anonymous, 2013).
This curriculum includes learning outcomes such as “S/he can count the objects” and “S/he can show the specified
number of objects”. Thus, according to the Turkish Ministry of National Education, the task used in this study was
suitable for preschool.

2.2. Measure

Give Me N Task. The cardinal number acquisition of children was measured in the "Give me N" task developed
by Wynn (1990). Wynn had used this task with “Big Bird” (from Sesame Street), plastic toys and a tray. Since the
Sesame Street TV program is not aired on Turkish television today, we used the plush toy of the character
“Yoohoo” (Yoohoo and Friends) which is broadcast on TRT Cocuk (Turkey Radio and Television Chanel - Kids)
and widely watched by children. We used small stones instead of plastic toys and the stones were colour and shine,
they were like come from utopia in cartoon. During the interview, the investigator had simple and relaxing
conversations with the children about them and then asked the children “This is my friend Yoohoo, and these are
his stones. He needs your help. Can you help him? He wonders how many stones he has. Can you put two stones in
the tray?” If child could achieve the exact number asked by the researcher, the researcher asks the child for a higher
value. Otherwise, the researcher asks for a lower value. The children who can put together five or six stones
correctly into the tray are accepted as cardinal number knower children. The researchers suggested that, children
who acquired cardinal numbers understand how counting works (Le Corre et al., 2006; Nikoloska, 2009; Sarnecka
and Lee, 2009). Wynn (1990) indicated that these children can put together all of the numbers they know.

2.8. Procedure

One of the researchers was involved an indoor activity with the children before an interview; then, the
researcher and child went to a quiet place. The researcher asked the child: “Hi, this is my friend Yoohoo; do you
want to meet him?”, “Can you tell your name to Yoohoo?”, and “Do you like him?” When the child began to speak,
the researcher asked “My friend Yoohoo has a problem. Would you like to help him?”, “Can you count these stones
tfor him?”, “He wonders how many stones he has?”, and “He needs three stones. Can you take three stones and put
them in the tray?” The answers given by the children were recorded by the researcher with an entry form.

2.4. Data Analysis

To describe cardinal number acquisition, frequency percentages and mean values were used. Additionally,
graphical analysis was used to evaluate the skill acquisition of the groups. Graphical analysis is a frequently used
method of data analysis in the acquisition of skills, especially in special education (Kircaali-Iftar and Tekin, 1997).
With the help of graphical analysis in special education, the percentage of a child's ability to perform the target
skill correctly during the course is calculated, and the result is obtained when the student exceeds the percentage
determined by the researcher. In this study, the percentage of acquiring a skill in a certain age group instead of a
single child was calculated and shown by a line graph.
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This research was conducted to investigate the acquisition of cardinal numbers in Turkish children. The
findings are presented in tables and graphs. Table 1 shows the percentages of children acquiring cardinal numbers.

Table-1. Acquisition of children’s cardinal numbers

Knower Level

No Response | 1 Knower 2 Knower | 3 Knower 4 Knower | Cardinal Number Knower
Frequency 6 2 8 12 12 60
Percentage (%) 6 2 8 12 12 60

Source: Data have obtained from authors’ field study.

Sixty percent of the children had cardinal number acquisition, 34% of the children were in subgroups, and 6%
of the children were at the pre-number level. Among the children in the subgroups, two children put together one
object, eight children put together two objects, 12 children put together three objects, and 12 children put together
four objects. Four pre-number-level children used number words but did so incorrectly. Two of them did not use
any number words or counting process.
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Acqguistion of children's cardinal number
Figure-1. Shows a box plot chart for the acquisition of children’s cardinal numbers.
Source: Figure has obtained from authors’ field study.

In Figure 1, the rectangular boxes represent 50% of the children in the group. The underlines indicated 25% of
the children in the group above, and the top line showed 25% of the children in the group below. The lines in the
box represent the median of the group, and the circles showed extremes. The pre-number level children were
between 36 and 49 months (X = 44 months), the children at the “1 knower” level were between 36 and 45 months
(X=85.5 months), the children at the “2 knower” level were between 38 and 69 months (X=46.5 months), the
children at the “3 knower” level were between 39 and 62 months (X=48 months) and the children at the “4 knower”
level were between 38 and 68 months (X =48 months). The children who had achieved cardinal number acquisition
ranged between 45 and 76 months old (X'=62.5 months). The youngest children in the five different subgroups
(pre-number, 1 knower, 2 knower, 3 knower and 4 knower) ranged in age from 36 to 39 months, while the
youngest child who achieved cardinal number acquisition was 45 months old.

To determine the cardinal number acquisition of children according to age groups, cross-tabulation was
performed, and the cardinal number acquisition levels of the groups are presented in Table 2.

Table-2. Levels of cardinal number acquisition according to age groups

Cardinal number acquisition

No 1 2 3 4 Cardinal Cardinal Principle Total
Response knower knower | knower | knower | Principle knower | Knower %
35-41 2 2 1 2 3 (0] [0} 10
42-48 2 (6] 4 4 4 2 12 16
49-54 1 [0} 2 3 4 7 41 17
55-61 1 (6] 0 2 0 15 83 18
62-68 0 (0] 0 1 1 21 91 28
69-76 0 (0] 1 (0] 0 15 98 16
Total 6 2 8 12 12 60 60 100

Source: Data have obtained from authors’ field study.

As shown in Table 2, none of the children between 85 and 41 months achieved cardinal number acquisition.
Twelve percent of the children in the 42-48 months group, 41% of the children in the 49-54 months group, 83% of
the children in the 55-61 months group, 91% of the children in the 62-68 months group and 93% of the children in
the 69-76 months group achieved cardinal number acquisition.
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Figure-2. Percentage of acquiring cardinal numbers for the age groups
Source: Figure has obtained from authors’ field study.

Figure 2 shows the percentage of children who acquired cardinal numbers in each age group. The vertical axis
represents the percentage of cardinal number acquisition while the horizontal axis shows age groups. The rate of
cardinal number acquisition increased with age. None of children achieved cardinal number acquisition before 45
months old. The children from 49-54 months old had approximately four times better performance than children
from 42-48 months old in the cardinal number acquisition rate. The children from 55-61 months old had
approximately two times better performance than in children from 49-54 months old. This finding led us to
conclude that there is a common period of cardinal number acquisition in Turkish children, which is between ages
of 42 and 61 months.

The majority of children were first attaining cardinal number acquisition in the 55-61 month age range. This
finding can be interpreted as the fact that the children in the study group typically achieved cardinal number
acquisition at 55-61 months. There was an increase in the rate of acquiring cardinal number with age, but after the
55-61 months range, the rate of increase significantly decreased. This finding confirms that children in the study
group typically achieved cardinal number acquisition at 55-61 months.

4. Discussion

In this study, the cardinal number acquisition of Turkish children was investigated. Sixty percent of the
children in the sample performed cardinal number acquisition, 84% were in the subgroups, and 6% were at the pre-
number level. The youngest child who achieved cardinal number acquisition was 45 months old. The average age
of cardinal number acquisition was 55-61 months. Additionally, children 42-48 months and 55-61 months showed a
significant increase in cardinal number acquisition. Moreover, unlike the other studies in western cultures, six
children were at the pre-number level and could not even put together “1” object.

When the literature is examined, it is seen that the youngest child to achieve cardinal number acquisition is
between 34 and 46 months. Give me N task was used in all these studies. For example, Wynn (1990) tested 24
children between the ages of 28 and 43 months and stated that the acquisition of cardinal numbers began to appear
at approximately 42 months. Sarnecka and Carey (2008) tested 73 children aged from 34 months to 51 months.
They stated that the youngest child who acquired cardinal number was 35 months old and the average age of
children who acquired cardinal numbers was 44 months. Le Corre et al. (2006) tested 50 children aged between 25
and 49 months and found that the mean age of children with cardinal number acquisition was 44 months and the
youngest child who acquired cardinal numbers was 34 months old. Batchelor ez al. (2015) tested 60 children aged
between 31 months and 58 months and found that 23 children achieved cardinal number acquisition. Besides all
these, Condry and Spelke (2008) found that none of the 32 children aged between 37 and 42 months in their studies
achieved cardinal numbers. Nikoloska (2009) stated that 37 of 68 Macedonian children were achieved cardinal
number acquisition. The youngest child who acquired cardinal number was 46 months old, and the average age was
54 months old.

The difference in the youngest age of cardinal number acquisition can be caused by the language, the number
naming system, and cultural differences. For example, Sarnecka et al. (2007) conducted a study with 70 children
from the United States (English-speaking), 44 children from Russia, and 48 children from Japan to measure the
impact of different languages and cultures. The researchers found that Japanese-speaking children acquired
cardinal numbers later than their English- and Russian-speaking peers. Lefevre et al. (2002) applied four number
tasks to English speaking Canadian and French children and the results showed that children who speak French
performed more poorly on the rote-counting and number-recognition tasks than English speaking preschoolers.
Researchers indicated importance of language (number naming system) and culture. Cankaya ef al (2014)
investigated the influence of number-naming on early numeracy in English-speaking children and in Turkish-
speaking children. They concluded that a regular number naming system was eftective in learning numbers.

In this study, 34% of the children answered correctly when one, two, three and four stones requested, but when
five and six stones were requested, they made mistakes. The development of children’s cardinal number acquisition
in this situation is a different debate. Wynn (1990) first used the phrase “grabbers” for these children while
subsequent researchers used “knower levels” (Nikoloska, 2009; Sarnecka and Lee, 2009). Sarnecka and Lee (2009)
examined the answers of the children who knew “17, “2”, “8” and “4” but did not know “5” or “6”. They found that
most of these children could count to 10 but they did not know the cardinal value of numbers. They stated that
children’s mistakes in the study were not due to performance, but that there was a conscious guessing mistake. For
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example, when they asked a child to give them six objects, children never gave one, two, three or four objects even
if they did not know exactly the cardinal value of six objects.

In the current study, we reached same results as Sarnecka and Lee (2009). When we examined answers from
the subgroups, we observed that these children’s mistakes were conscious guessing mistakes. Therefore, we think
that Turkish children have a trajectory of cardinal number acquisition similar to that of their western peers (Carey,
2001; Carey, 2004; Condry and Spelke, 2008; Sarnecka and Lee, 2009). In this study, the youngest children in the
pre-number level and subgroups ranged between 36 and 39 months of age, and the youngest child who achieved
cardinal number acquisition was 45 months old. There was a gap of seven months between the youngest child who
achieved cardinal number acquisition and the youngest child who was in the 4 knower level. This finding supports
the fact that children who know between 1 and 4- do not have cardinal number acquisition and children who know 5
or more have cardinal number acquisition.

Wynn (1992) found that all children were successful when they were asked to give “1” object. However, she
was not sure whether children knew the meaning of the number “1” or they merely knew how to use the singular
and plural structure of the English language. Sarnecka et al. (2007) claimed that young children learning of "one",
"two", "three" are supported by the conceptual framework of grammatically rather than integers. Le Corre et al.
(2016) have investigated to English speaking and Mandarin speaking young children’s number acquisition to
determine whether singular/plural morphology supports to acquisition of number word "one". Researchers
concluded that the numerical meaning of distinction between singular and plural morphology supports the
acquisiton of the meaning of the number word for one (Le Corre et al, 2016). We did not have enough evidence to
say it is the same for Turkish children yet six children in this study could not respond to any request correctly and
they failed even when “1” object was requested. Four of them used number words to count but still failed to show
“1” object. We considered that children are not aware of the quantitative value of the number of “one” rather than
the lack of concepts related to quantity, since there is no singularity or plurality to mark specific number of objects
(i.e. Give me one/two/three/four/five object-that's all same in Turkish).

«

5. Conclusion

This study was conducted to investigate Turkish children’s cardinal number acquisition. We used Give N task
to measure it cardinal number acquisition of children. We found that 60% of the children in the sample achieved
cardinal number acquisition and the youngest child with cardinal numbers in the study group was 45 months of
age. There was a significant increase in cardinal number acquisitions in children from 49 to 61 months old. We
state that this age range is a phase in which Turkish children acquire cardinal numbers. Most of the children who
were older than 62 months old had achieved cardinal number acquisition. Unlike the past studies conducted in
western cultures, in the current study, there were some children who could use number words but did not know
even the cardinal value of the number “1”. We concluded that even if children use number words, they are unaware
of cardinal value of number words at the beginning. However, the mistakes of children in the subgroups were
conscious guessing mistakes because when higher values were asked, they did not give lower number. Therefore,
we think that Turkish children have the same cardinal number acquisition levels as their western peers such as 1
knower, 2 knower, 8 knower, 4 knower, and cardinal knower.

Further research may investigate cardinal number acquisition in different cultures and languages. Studies
involving parents and home environments can offer researchers new insights, so educators can find the best way to
support early cardinal number development in children. Intervention programs may be developed to support the
acquisition of cardinal numbers at an early age. Having cardinal number acquisition in the early years will offer the
child many mathematical opportunities.
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