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Abstract: The aim of this study was to examine the role afritimg principles in the acquisition of counting
skill in preschool children. For this purpose, dhéin’s judgment of acceptability of a counting wtfi in
one’s application of counting principles in sequenof familiar (English) and unfamiliar (Turkishpunt
words were assessed. Data showed that childrety easbgnized the violation of one or more counting
principles both in sequences of English and Turkeslunt words, implying that children have the
understanding of counting principles. The sessionscounting in Turkish make it very likely that the
children were responding to violations of ruledextthan merely violation of well-learning of coumords.
These results give additional support to the assiomphat there are innate counting principles thde
young children’s counting.
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Ozet: Okul Oncesi Cocuklarda Sayma Becerisinin EdinilmsirSaymallkeleri Bilgilerinin Rolii. Bu
calsmanin amaci, ilkokul 6ncesi gtaki cocuklarda sayma becerisinin edinilmesindermsaylkelerinin
rolind incelemektir. Bu amag gailtusunda, bir grup okul dncesi ¢ocuklarin videonddedikleri bir aktor
gocuysun hem anadilindelrigilizce) hem de bilmedikleri bir yabanci dilde (Kge) yaptg sayma serilerinin
kabul edilir olup olmady hakkindaki yargilari dgerlendirilmistir. Elde edilen veriler ¢ocuklarin kolaylikla
hem Ingilizce hem de Tirkce serilerinde hatali uygulaménveya birden fazla sayma ilkelerini tespit
edebildgini gostermitir. Tlrkce sayma serilerinde elde edilen bulgdidere ¢ocuklarin buyik bir olasilikla
ezberledikleri sayl s6zcuk dizilerindeki hatalardgok, sayma etkingi sirasinda yapilan kural ihlallerine
tepki verdgini gostermektedir. Bu sonug erkenstaki ¢ocuklarin sayma etkinliklerine rehberlik eden
dogustan getirdikleri ortlik “sayma ilkelerine” sahip olklarina ilskin gorisleri destekler yoniindedir.

Anahtar Kelimelersayma ilkeleri, hata-bulma gorevi, matematikseisgal

Introduction

Children’s counting ability is an inviting subjeitt study in mathematical development; because it is
the first verbal numerical activity a young childosvs. It is also widely believed to be basic foitdrien’s
problem solving and other mathematical knowledgefurther mathematical development (Aunola,
Leskinen, Lerkkanen, & Nurmi, 2004; Bryant, 1995%r&en, Jordan, & Flojo, 2005; Jordan, Kaplan,
Locuniak, & Ramineni, 2007; Krajewski & Schneid@)09; LeFevre, Fast, Skwarchuck, Smith-Chant,
Bisanz, & Kamawar, 2010; Passolunghi, VercelloniS&€hadee, 2007; Resnick, 1989; Stock, Desoete, &
Roeyers, 2009).

One of the earliest and most influential accourftsyaung children’s understanding of number
concepts was made by Jean Piaget. He minimizedrpertance of counting in the development of the
number concept. He argued that, a young child camvknumber words and count objects, but this is jus
verbal knowledge which does not include understandif the essential idea of number. That is why
preschool children usually failed in the numbersemation tasks, i.e., figuring out whether or tvad
sets of objects are numerically equal, irrespecifvibieir spatial arrangement. In Piaget's thoughiidren
must reach the concrete operational period of ¢igngrowth, around 7 years of age, in order to
understand the main mathematical principles andgsses. For Piaget, therefore, the acquisition of
number concepts is a part of general cognitive ldpweent emerging from gradual changes in the
underlying logical structures of thought (Piagé&52; 1953: 1968).

Contrary to Piaget's view, Gelman and Gallistel 18P proposed that there is a set of innate
knowledge of counting principles guiding childrédrgm a very early age, in learning to count. On the
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basis of their extensive of experimental and olat@wal studies, Gelman and Gallistel (1978) ideti
five counting principles: one-to-one; stable-ordeaydinal; abstraction and order irrelevance. Ting f
three principles are also called "how-to-count gipfes".

The one-to-one principle dictates that each objeet set must be assigned a unique counting tag or
symbol. The successful application of this pringipequires the coordination of the partitioning and
tagging processes, when counting given objects.pfbeedure of partitioning indicates that the items
be counted must be separated from those that Heeadg been counted. The tagging procedure implies
that each verbal label must be used for only @ra.iiThe number tags or symbols could be any desf
such as items of the alphabet, as long as eaclisamsigned to single item. The stable order polaci
states that the count symbols must be used irbéestarepeatable order and the sequence mustlbadgs
as the number of items in the array. Thus, yourilgirem can be attributed to use this principle ewdren
they do not apply the conventional count wordshim ¢orrect order, since this rule only requiressame
word sequence to be used in consecutive countihg.cardinal principle means that children know that
the last number assigned to a set implies the meadihe number of objects in that set. The abstna
principle allows children to apply counting to aigm or event regardless of its kind (physical onn
physical). Finally, the order irrelevance principialicates that the order in which items are tagiged
irrelevant as the cardinal value remains the same.

For Gelman and Gallistel (1978), the preschooltilsire in comparing two sets comes from lack of
access to the numerical knowledge that is originathbedded in their counting rather than from latk
logical competence per se, as Piaget claimed. Theag,claimed that children’s counting providesasib
for the development of number reasoning ability.céwding to them, children can acquire the
representation of numbers by using counting proeetiudetermine numerical equivalence between sets.
They argued that children’s reasoning errors, éafhgavith larger set sizes, result from the exémutof
counting principles. The use of counting to reaabout larger sets will take time. Before that, dtah
need to practice applying the counting principtethe acquisition of counting procedures.

Support for Gelman and Gallistel's argument camenfiGelman and Meck’s (1983) error-detection
experiment in which children aged 3 to 5 years ve@mined using four separate counting tasks. There
were three error-detection tasks designed to takiren’s ability to recognize violations in a pugtjs
application of counting principles namely, the daene, stable order and cardinal principles. keséh
conditions, the children’s task was to say whettner puppet was right or wrong after watching his
counting. In the fourth condition, called the starticounting task, children were asked to coumistén
different set sizes. As children did not need tecese the counting in the error-detection experitnen
Gelman and Meck predicted that children’s perforoeawould be better on these tasks than the standard
one which demands the production of counting. & eélient, this was what their study found. Children
were able to recognize violations in the puppetanting in most set sizes. On the other hand, én th
standard counting experiment the children werealé to count properly, especially larger set sizes
although performance in counting increased with &gweral parallel studies have also reported dasim
success in children’s performance in the error-afiete task (e.g., Briars & Siegler, 1984; Kamawar,
LeFevre, Bisanz, Fast, Skwarchuck, Smith-Chant,efarfer-Wilger, 2010; LeFevre, Smith-Chant, Fast,
Skwarchuck, Sargla, & Arnup, 2006; Rodriguez, Lader@escoa, & Guerrero, 2013).

On the whole, Gelman and Gallistel (1978) grantemmasmerical competency to young children than
Piaget suggests. They argued that the existenceuwfting principles provides a structure that rudes
guides the child’s counting. Children will not sh@srfect skill and understanding when these priasip
first emerge, because they need time to grasp mohwnéaen to apply these principles. Accordingly,ythe
give more credit to the idea that there are sewdisdinct domains within cognition. Each has itsnow
innate organizing principles or constraints functionirgg@gnitive organizers which support children for
learning specific kinds of knowledge relevant tatigalar cognitive domains (e.g., Gallistel & Gelma
1992; 2000; Gelman, 2000).

This study aims to investigate whether young chitdhave an implicit knowledge of the counting
principles that govern their counting activity. kel similar studies, in this study, children’s judgnt of
acceptability of a counting activity in one’s agpliion of counting principles in sequences of o
familiar (English) but also unfamiliar (Turkish) wat words were assessed. It was expected that if
children’s counting ability is ruled by implicit kavledge as Gelman and Gallistel assumed, it wikégy
for children to recognize and verbalize the viaatof counting principles when the number tagsiare
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any language, familiar or unfamiliar. The identfiion of the violation of counting principles ineth
counting activity in a sequence of Turkish countradgowill make it very likely that the children are
responding to violations of rules rather than symjiblations of well-learned sequences of countdsor

Method
Participants

21 children took part in this study. They all atted a primary school in the Midlands, England. Thei
ages ranged from 4 years 6 months to 6 years 6hsiolmhe mean age of subjects was 5 years 5 months
and the standard deviation was 8 months. Beforetidy, the experimenter visited the school to &rpl
the broader aims of the research to the class d¢emcfihe visit also created an opportunity for the
experimenter to get know and familiarize himselthwihe students under the guidance of their class
teachers. There was no pressure whatsoever placetildren who were reluctant to take part for any
reason. Children were not formally screened for fomgn of cognitive impairments or disabilities, but
there was no indication from class teachers thatadinhe participants suffered from hearing andespe
impairments or subnormal 1Q.

Materials

Before testing procedure, a video was recordedhbyetxperimenter. It showed a 6-year-old child,
Tom, counting loudly by pointing to each of five ahbricks scattered on a tabletop. Bricks werestume
in size (2x2x2), but different in color (blue, whjtred and green) to extend the children’s capdoity
distinguish already-counted from to-be-counted cije

Task

Children were tested over two sessions. The atiitd ased conventional English count words in the
first and Turkish count words in the second sesdi@ch child received 8 trials in random order acle
session, making a total of 16 trials in all. Tridiffered in counting procedure, so that they wgeod
counting” and “bad counting” trials. In the gooduating trials the actor child counted loudly in the
correct sequence from left to right by pointingetach brick. There was one trial with good countifige
bad counting trials included violations of the doesne and cardinal counting principles. There wei
different violations for the one-to-one principle.the first one, the actor child produced the triggquence
of count words, but one time use the same cound Wartwo different bricks, in other words, he rajes
a count word. The second violation was producedHligping an object, which is an object, was neither
pointed to nor labeled with a word. This was catlegl word-object correspondence violation in thigly.

In the cardinal violation, the actor child’s resperto the last count word was one more or less ttian
actual set size. Each violation type appearedseparate trial. There were three other trials thioly two
different violations in combination and one triabnebined all them. After watching the video, the
children’s task was to judge on each trial whetheractor child’s counting was a good counting b
counting. In addition each child’'s comments onrtlmesponse were taken to get the reason behind thei
answer.

Procedure

The daily numeracy hour was chosen for the assegspmrecedure to minimize any disruption to
normal teaching schedules in other topics. Childeeine brought individually from their classrooméo
quiet room to test. Before turning on the videa;heehild was told: “Please sit on this chair and agn
on the video watch it very carefully to see Tonosiigting. Tom will be counting some small brickstba
table but he is reckless and sometimes when hetxtienmakes mistakes. | want you to watch him very
carefully and tell me after he finishes countingettter his counting is good counting or bad counting
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Results

This study was designed to assess children’s krigelef counting principles by asking them to make
judgments about an actor child’s counting activitywhich one or more counting rules were violated.
Therefore, children’s own counting performance wasevaluated. Children’s judgment performance on
the actor child’s counting is shown at Tablel.

Table 1 The number of subjects out of 21 who judged théstas a good counting

Trail type English count Turkish count
word word

Standard correct 17 15

One-to-one violation 13 10

Cardinal violation 0 16

One-to-one and Cardinal violation 0 8

Word-object violation 5 4

Word-object and Cardinal violation 7 3

One-to-one and Word-object violation 0 4

Combination all violation 0 4

Session 1, English count words

As can be seen from table 1, 17 of 21 subjectspsedehe trial in which no violations occurred as a
good counting. The trial that includes the one4te-@iolation was responded as a good counting by 13
children. There were 5 good counting judgmenth@wword-object correspondence violation. None ef th
children gave good counting answers to cardinairérials.

The trial that violated both the one-to-one anddaelinal rule was rejected as a good countingllby a
subjects. On the other hand, the trial in which ¢hedinal and the word-object correspondence errors
appeared was accepted as a good counting by 7rezhiltNlone of the subjects responded with good
counting on the one-to-one and the word-objectatioh trial, nor on the trial in which all violatictypes
occurred.

Session 2, Turkish count words

Table 1 also shows that 15 of 21 subjects accehtettial in which no violations occurred as a good
counting. The trial that leaves out only the on@iie rule was responded as a good counting by 10
children. There were 4 good counting judgmenthienword-object correspondence violation trial. &axt
children gave good counting answers to the cardirral trial.

The trial that violates both the one-to-one andddwlinal rule was rejected as a good countingdy 1
subjects. On the other hand, the trial in which ¢aedinal and the word -object correspondence rror
appeared was accepted as a good counting by JarhilBour subjects responded with good counting to
the one-to-one and the word-object violation tfidlis was the same for the trial with all violatitypes.

Cochran’s Q test was performed, separately for saskion, on the children’s responses among the
trials. Tests revealed that the children’s respengere significantly different among the trials bpnth
sessions (Q=73.29, d.f=7, p<001; Q=49.72, d.f=001x respectively). To determine which conditions
were different, McNemar’s test was used to compaies of trials.
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Table 2. Mcnemar test results among the trials in Englisbrd words

Trial type 12345 12245 12234 12346 1234 1235 1225
12234 .0000* .0002* -- -- - - -
12346 .0000* .0002* -- -- - - -

1234 .0063* - .0156* .0156* - - -
1235 .0018* .0215* -- - - - -

1225 .0000* .0002* -- -- .0156* - -

1224 .0000* .0002* -- -- .0156* -- --

Note It should be noted that in these pairwise congpas, no adjustment is made for multiple
comparisons. A Bonferroni adjustment appliedite 0.05 gives a criterion @f = 0.0018

As can be seen from table 2, in the English cowrtde session, the subjects’ responses significantly
differed in the good counting trial from all thehet trials except for the one-to-one violation IiriBhe
one-to-one violation trial differed significantlyoim all the other violation trials except for thial with
both cardinal and word-object correspondence vaiaiThe cardinal violation trial differed signiéiotly
from the trial with both word-object correspondereel cardinal error, the one-to-one error trial el
good counting trial. And the word-object correspemeke error trial was significantly different froinet
good counting and the one-to-one error trials.

Table 3 Mcnemar test results among the trials in Turkisbrg words

Trial type 12345 12245 12234 12346 1234 1235 1225
12234 .0391* - - - - - -
12346 -- -- .0078* - - - -

1234 .0005* .0156* -- .0002* - - -

1235 .0010* .0313* -- .0005* - -- --

1225 .0010* .0313* -- .0005* - -- --
1224 .0034* - - .0018* -- - -

Note It should be noted that in these pairwise congpas, no adjustment was made for multiple
comparisons. A Bonferroni adjustment appliedite 0.05 gives a criterion af = 0.0018.

As can be seen from table 3, in the Turkish coumtd& session, the subjects’ responses in the good
counting trial were significantly different fromiafs with violation of word-object correspondenoceg-
to-one and cardinal principles, the cardinal anddagbject correspondence principles, the one-toamk
word-object correspondence principles, and the with all these types of violations. The one-taon
violation trial differed significantly from the s that violated word-object correspondence, oregre
and word-object correspondence, and cardinal and-eloject correspondence. The other significant
differences were between the cardinal error tni all the other trials except for the good coumtirial
and from the trials which violated one-to-one etrtal. And also the word-object correspondencererr
trial was significantly different from the good cting trial and from the trials which violated thae-to-
one and the cardinal principles.

The above results indicate that the 5 and 6-yahichbildren were able to recognize the violations of
the one-to-one and the cardinal counting principlésir own explanations for their judgments shbat t
they are also able to articulate the violatiorhiese principles. For example, most of the childngplained
that the trial in which the one-to-one error ocedrvas not good counting because “he (actor chad)
two two(in English session) akki ikki (in Turkish session)”. In the cardinal violatiamat they said “he
said six” or “he did not say five” (this explanatiavas only in the English words session). Findiy,
word-object correspondence violation, some of thidden could indicate that “he missed out one” or
“one was out”.

Another finding is that the children showed marldfferences in the recognition of the violation
types between sessions. All the subjects couldpdgiaes cardinal violation in English counting. Howey
only 5 of the subjects accepted this violation asl lcounting in Turkish. This is as expected. It is
predictable that without being familiar with thengaage it is impossible to know the sequence ohtou
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words that is essential for the cardinal rule. @& ather hand, the other violation types were deteby
nearly the same number of the subjects in bothwess

Discussion

In this study, the judgment of acceptability of @usting activity was used to determine whether
young children are aware of a number of countiniggirles as suggested by Gelman and Gallistel (1978
The findings give an additional support the hypsiti¢hat preschool children have implicit knowleddge
counting principles that underlie their countinglisiost of the children did not show any diffi¢ids in
distinguishing the good counting trials from thedlunting trials in which one or more countingesul
were violated. Further support for this conclusemmes from the children’s own explanation of their
judgments. Most of the children were able to altitiwhat was odd with the actor child’s countifbis
finding is consistent with the literature on langaalevelopment that showed that, from a very ey,
children already use the rules of the language vthey speak, at least within very wide limits. Howg
they are unable to talk about the rules of the uagg that they speak until they are about five syeét
(e.g., deVilliers & deVilliers, 1972; Gleitman, Giman, & Shipley, 1972).

The evidence this study provided directly supports of Gelman and Gallistel's assumptions that any
words, tags or symbols can be used as number tadsng as they are being used in a way that is
consistent with one-to-one or stable-order priregpln Turkish count word sessions, most of th&adm
could realize the violation of the one-to-one ahe word-object correspondence. The cardinal vimhati
was not detected, as expected. It is predictable without being familiar the language, it is irspible to
know the sequence of count words that are essémtitiie cardinal rule. The findings from the session
counting in Turkish make it very likely that theildnen were responding to violations of rules rattiean
simply violations of well-learned sequences of domords.

Regarding the cardinality principles, this studgoalindicates that there might be a relationship
between the proper application of counting priresphnd cardinality. All children were able to detbe
cardinality violation in English count words sessitut not in Turkish ones. On the other hand,dthb
sessions, nearly equal numbers of subjects accémetlial as a good counting in which the cardipal
was correct when the one-to-one violation occurkéalwvever, the trial that included the one-to-ond an
the cardinal violation together was seen as a lmaphting by all the subjects in English count word
session, but around half of the subjects in Turkishnt words. It seems that violation of the caatiin
principle becomes important for the children andugh to reject the trial. On the other hand, cdrrec
cardinality is not enough to accept the trial inaththe other counting principles are violated.sTtiding
is consistent with Gelman and Gallistel's suggestibat children will reject correct cardinality exft
incorrect application of the one-to-one and stalotier principles in a count, or that they will igadrue
cardinality following incorrect counting.

The reliable assessment of children’s early nurakrdompetence is needed in order to establish
whether young children have an adequate undersigindf counting and related concepts before
introducing further mathematical knowledge in thistfyears of schooling and beyond. Even beformébr
schooling, in their home environment or nursergsts, young children begin spontaneously to deaelop
basic understanding of number and counting priesifdy engaging in related activities if appropriate
social contexts and materials are provided (e.gnidho & Ellis, 2004; Durkin, Shire, Riem, Crowthé&r
Rutter, 1986; Saxe, 1991; Saxe, Guberman, & GedrHE#87). However, the self-initiated activities d
not seem to be enough to learn the meaning anitly util practiced procedures and any associated
numerical knowledge unless the social functionthese experiences are made explicit (e.g., Fu988;1
Nunes & Bryant, 1996; Sophian, 1998; 2004). Initkmit] attention was paid to cultural differencesch
as the nature of number systems, as one of thergaeffecting young children’s acquisition of diéat
aspects of mathematics (e.g., Miller, Major, ShuzZBang, 2000; Miller, Smith, Zhu, & Zhang, 1995).
Further investigation is needed, by means of lenijital and cross-cultural studies in various soaial
linguistic contexts, to have more insight in thdatienship between preschoolers’ understanding of
number, counting and further mathematical abilities
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Genisletilmis Ozet

Matematik glemlerinin temeli oldgu kabul edilen “sayma” becerisi, okul dncesi ¢coenil
matematik alaninda gostegdien dnemli gelimelerden birisidir (6rngn, Bryant, 1995; Gersten,
Jordan, & Flojo, 2005; Jordan, Kaplan, LocuniakR&mineni, 2007; LeFevre, Fast, Skwarchuck,
Smith-Chant, Bisanz, & Kamawar, 2010). Saymaninematik bilgisinin gekimdeki rolu Gzerine
ilk carpici aciklamalari yapan Jean Piaget, ginglan kucik cocuklarirsayl kavraminasahip
olamayacaklarini ileri sturngttir. Ona gore, bu yéaki cocuklar heniiz “nicelik (say1) korunumunu”
anlayacak mantiksal-zihinsel g@éth dizeyine ulgmameslardir. Piaget'e goére, kicik staki
cocuklarin sayi soézcuklerini bilmesi, siraya koymlesi yani sayabilmesi, basit toplama ve ¢ikarma
islemlerini yapabilmesi tamamen ezbere dayalidirg@ial952; 1953; 1968).

Ote yandan Gelman ve Gallistel (1978; 1992; 20@@uklarin sayma etkinliklerine rehberlik
eden d@ustan getirdikleri belirli 6rtiik bilgilere sahip ol#iarini belirtmglerdir. Bunlardan tgtike
bir eslestirme, siralama ve kardinal temsilsayma icin olmazsa olmaz ilkeler olarak
tanimlanmglardir. Bire bir eslestirme her bir sayilacak ge icin ayri bir etiket gerelgini ima eder.
Siralamasayi sozcuklerinin tekrarlanabilir bir sira ve diizeersinde olmasi geregini belirtir.
Kardinal Temsil isebir sayma dizisinde sodylenen son sayinin sayil@mddeki elamanlarin
miktarini temsil etfiini gosterir. Gelman ve Gallistel'e gore Piagetmicelik korunumu
problemlerinde ¢ocuklar saymay! etkin kakilde kullanamamalarinin nedeni, deneyim eksikie
Ozellikle saymanin bir problem ¢dézme stratejisiraka hangi amacgla, ne zaman kullaniimasi
gerektgi bilememelerinden kaynaklanmaktadir.

Gelman ve Gallistel goslerini sinamak icin “hata bulma gorevi” yonteminillanmstir. Bu
yontemin kullanildgl argtirmalarda (6rngin, Briars & Siegler, 1984; Gelman ve Meck, 1983;
Kamawar, LeFevre, Bisanz, Fast, Skwarchuck, Smithrf, & Penner-Wilger, 2010; LeFevre,
Smith-Chant, Fast, Skwarchuck, Sargla, & Arnup,8Qfenellikle dnce ¢ocuklarin gigik sayma
ornekleri izlemeleri sglanms, sonrasinda ise kendilerinden sayma etkindirasinda varsager
yapilan hatalari bulmalari istergtii. Bu yaklgimin altinda yatan varsayim, ¢ocuklarin sayma
ilkeleri ile ilgili rehber edindikleri Ortik bilggre sahip olsalar dahi,ger yeterli uygulama
deneyimleri yoksa bunlar @ou sekilde uygulayamayacaklari, ancak 6rnek sayma waygalar
gozlemlediklerinde (performans baskisi azaiawdan) bu bilgileri daha rahat ifade edecekleri
olmustur. Bu amagla, ggunlukla ¢cocuklarin dikkat ve ilgisini artirmak ic;mddnemde popiiler olan
bir kukla kullaniimgtir. Ornesin, cocuklarMickey Mouski bir grup nesneyi sayarken izleyiair ve
bu arada herhangi bir yagiyapip yapmadgini bulmaya ¢agmiglardir.

Bu calsmada ise Gelman ve Gallistel'in okul dncesi coctddasahip oldgunu iddia etgi
ortiik sayma kurallar yine “hata bulma gorevi” st edilmgtir. Fakat benzer ¢almalardan farkl
olarak, kukla yerine deneklerle aynista olan bir cocgun (bu cakmadaingiliz) baska bir dilin
sayma soOzcukleri ile (bu cenada Turkce) yapmoldugu farkli sayma serileri kullanilrgir.
Cocuklardan, videodan izledikleri kendisya bir coclgun bilmedikleri bir yabanci dilde yagti
sayma serilerinin dgu ya da yany olup olmadgl belirtmesi istenmgtir. Eger Gelman ve
Gallistel'in iddia ettgi gibi cocuklar cok erken w#an itibaren uygulamasinda zorlanmalarina
ragmen sayma ile ilgili orttik bilgilere sahip iseléilmedikleri bir dilde olsa dahi, bir grup nesnenin
sayiminda yapilan hatalari tespit etmekte anlamblblide baari géstermeleri gerekmektedir.

Yaslarl 4 ila 6 ya arasinda d#sen Ingiltere’nin Midlands yoresindeki ilkiretim okulunda
egitim alan 21ingiliz cocuk bu capmaya katilmgtir. 11'i kiz 10'u erkek olan cocuklarin ya
ortalamasi 5 yil 5 ay, standart sapma 8 aydir. Klere sunulmak tzere hazirlanan videonun geri
isesu sekilde kurgulannstir. 6 yasindaki Tom isimli aktor cocuk hem anadilindedilizce) hem de
onceden bilmedi yabanci dilde (Turkce) sayma sozcuklerini kuli@kamasa tzerinde duzenli bir
sekilde siralanny bes adet kupseklindeki plastik nesneleri yiksek sesle saymaglasanstir.
Tom’un hemingilizce hem de Turkge nesneleri sayarken biri iggemeyen (dgru sayma) sayma
serisi dginda 7 farkli hatali sayma serisi uygulanm Ornesin, serilerinden birinde ayni sayma
sOzc@guni iki fakli nesne igin kullanirken (hatali bire-leslestirme), bir dgerinde son sayma
sOzcigl hatall bir miktar belirtngtir (hatali kardinal temsil).
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Test edilen ¢ocuklar tek tek gerlendirmeye alinmgive kendilerinden seyrettikleri videodaki
Tom’un her bir sayma denemesinde masa Uzerinasmgl renkli kiipleri “dgru” bir sekilde sayip
saymadiina karar vermesi istengtir. Cocuklaringilizce sayma oturumunda 8 ve Tirkce sayma
oturumunda 8 olmak Uzere toplamda 16 sayma seri@midezerlendirmede bulunnglardir. Elde
edilen bulgular Cochran’s Q testi kullanilarak ilecens, hem ingilizce yapilan sayma
oturumundaki seriler arasinda (Q=73.29, d.f=7, @30Bem de Tlrkce yapilan sayma oturumundaki
seriler arasinda anlaml bir fark ofglubulunmutur (Q=49.72, d.f=7, p<001). Her iki dildeki sayma
oturumunda sayma serileri arasinda anlaml farkayar ¢ikaran kgllari belirlemek icin ise
McNemar’s test uygulanstir.

Test sonuglarina goére ortaya ¢ikan bulgular GelreiGallistel'in “sayma ilkeleri” gorgiini
destekler yoniindedir. Orpie, gerekingilizce sayma serilerinde, gerekse Tiirkce segletstandart
(dogru) sayma” serisi ger tum serilere gore anlamh ol¢clide daha fazlggtdbbir sayma olarak
deserlendirilmistir. Bu seride Tirkce bilmedikleri halde c¢ocuklamysa kurallarinin ihlal
edilmedgi, diger bir deisle her bir nesnenin sayllmasi ve her biri icin Biizcik (etiket)
kullaniimas! gerekginin farkinda olmglardir. Ote yandan, Turkce sayma serilerinde,
beklenilebilecgi gibi “hatali kardinal temsil” serisi ¢ocuklar tfrndan begarili bir sekilde tespit
edilememgtir. Cocuklarin yabanci bir dilde kullanilan ilk fdeduyacaklari sayma sodzciklerinin
(etiketlerinin) sabit siralarini bilemeyeceklerindsayilan serilerdeki son nesne icin sdylenilemi ye
sOzcigiin olmasi gerekenden (@ miktari belirten) farkl olmasini tespit etmelenimkin
olamayacaktir. Bu bulgular bize cocuklarin buyilk lolasilikla ezberledikleri sayr s6zcuk
dizilerindeki hatalardan cok, sayma etk@inlisirasinda yapilan kural ihlallerine tepki vegidi
gOstermektedir.

Matematik, gunimuzde neredeyse tim dinyada tegiémmin vazgecilmelerinden olan
alanlarindan biridir. Matematikgdeniminde rol oynayan énemli sureclerin daha ahtakilinmasi
ve boylece matematik bilgisinin kazaniimasinda \aematiksel d§iincenin geliminde zorlanan
onemli sayida cocuk ve bireylere donik destekleyiobgramlarin gegtiriimesi icin, farkli
baglamlarda ve 6zellikle kilttrler arasi kdastirmalar iceren daha fazla gahalara ihtiyag vardir.
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