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Abstract: Number sense is generally expressed as the ability to understand numbers such as develop useful strategies while
performing operations, make instant predictions, discover number patterns and notice arithmetic errors. It is one of the
important matters that have increased in importance and studied in our country in recent years. Therefore, this study aims to
determine the trends in number sense studies by using thematic content analysis. This study conducted research on a total of
94 studies, 60 articles and 34 theses published in the national literature between 2010 and 2022. Studies were examined in
terms of publication place, type, year, sample size, sample group, research method, data collection tool and analysis type,
umber sense components that students showed high and low performance. According to the findings, it has been determined
that studies on the concept of number sense have increased significantly in recent years, for instance more than half of the
studies (52%) use quantitative data analysis types (t-test, correlation, ANOVA, etc.). In addition, the concept of number sense
has a positive relationship with various variables (parental education level, gender, school type, etc.), but the number sense
skills of teachers and teacher candidates are low. It has been suggested that there is a need for in-depth studies using the
qualitative method to make sense of the perceptions for the development of number sense skills.

Keywords: Number sense, number sense components, thematic content analysis

Oz: Say1 duyusu, genel olarak sayilari ve sayilarla islemleri kavrama, islem yaparken kullamish stratejiler gelistirme, anlik
tahminde bulunabilme, say1 riintiilerini kesfetme ve aritmetik hatalar1 fark etme yetenegi olarak ifade edilmistir. Ulkemizde
son yillarda Onemi artan ve iizerinde calisilan 6nemli konulardan biridir. Caligmanin amaci say1r duyusu alanindaki
calismalara iligkin egilimleri tematik icerik analizi ile belirlemektir. Arastirmada dokiiman analizi yontemi kullanilarak 2010-
2022 yillar1 arasinda ulusal literatiirde yayimlanmig 60 makale, 34 tez tiiriinde olmak {izere toplam 94 arastirmaya tematik
icerik analizi yapilmistir. Caligmalar, yayn yeri, tlirli, yili, 6rneklem biiyiikliigli, 6rneklem grubu, aragtirma yontemi, veri
toplama araci ve analiz tiirli, aragtirma amaci, dgrencilerin yiiksek ve diisiik performans gosterdikleri say1 duyusu bilesenleri
bakimindan incelenmistir. Elde edilen bulgulara gore say1 duyusu kavramui ile ilgili arastirmalarin son yillarda belirgin bir
artis gosterdigi, aragtirmalarin yaridan fazlasinda (%52) nicel veri analiz tirleri (t-testi, korelasyon, ANOVA vb.)
kullanildigi, say1 duyusu kavraminin gesitli degiskenlerle (anne-baba egitim durumu, cinsiyet, okul tiirii, vb.) iligkisinde
pozitif yonde olumlu iliski oldugu, 6gretmenlerin ve dgretmen adaylarinin say1 duyusu becerisi diisiik oldugu belirlenmistir.
Nitel yontem kullanilarak derinlemesine arastirma yapilmasina ihtiyag oldugu, say1 duyusu becerisinin gelisimini amaglayan
calismalarin yapilmasi onerilmistir.

Anahtar Kelimeler: Say1 duyusu, say1 duyusu bilesenleri, tematik igerik analizi

Tiirkge stirlim i¢in tiklayiniz

1. Introduction

Although the idea of number has emerged since the existence of human beings, number sense was mentioned
for the first time as a new concept in the report published by the National Council of Teachers of Mathematics
(NCTM) in 1989 (NCTM, 1989). Studies on this concept continued, and a conference supported by the National
Science Foundation (NSF) was held in the same year, where the sense of number was asked to be examined and
interpreted. In this conference, no common explanation could be made about the definition of number sense, and
participants were asked to submit individual suggestions. As a result, a common definition could not be reached,
but it was emphasized that the concept of number sense is an important matter to be examined (Kayhan Altay,
2010).

When the definitions made about the concept in the process were examined, Hope (1989) expressed the sense
of number as "the feeling of being able to make instant predictions, noticing arithmetic errors, choosing the most
effective way of calculation and noticing number patterns”, Greeno (1991) stated it as cognitive expertise. Reys
et al. (1999) define number sense as “zhe ability to grasp numbers and operations in general, develop useful
strategies when dealing with numbers and operations, and form mathematical reasoning flexibly”. Cetin and
Oztiirk (2020) expressed it as using numbers effectively, finding flexible and rational explanations for solving
numerical elements and problems that may be encountered in daily life. In addition, number sense components
were created in order to examine the number sense levels of individuals. With the help of the created
components, it contributes to the concept of number sense about how this sense is in the individual or how the
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individual will have it. It is stated that the most basic classification was made by Mclntosh, Reys and Reys
(1992). Two other studies conducted abroad on the concept, which was introduced in the 1980s (Dehaene, 2011;
Lipton & Spelke, 2003), made it possible to look at the concept from different perspectives by examining many
areas related to the origin of the number sense. In these studies by psychologists and neurologists, many different
views on the origin of the sense of number have been put forward. A neurologist and mathematician, Dehaene
(2001) argues that people instinctively have a number cell in their brain that perceives numbers, and that all the
calculations made are innate, with the activation of specialized neuron cells in our cerebral cortex. Despite this
view, which claims that number sense is a biological hardware related to the structure of the brain, another view
argues that number sense is viewed as knowledge and skill rather than an internal process (Altay & Umay,
2013).

When the studies on the concept of number sense are examined, there are many national and international
studies (Can, 2017; Cekirdekei, 2015; Henning, 2018). The first study in our country regarding the number sense
was done by Kayhan Altay (2010). In this study conducted with university students, the relationship between
various variables and mathematics was examined. The relationship between mathematical performance and
number sense was interpreted in the obtained data. It was stated that the use of number sense was low and
students preferred more rule-based methods in mathematics. In order to change this situation, it has been
suggested that the concept of number sense should be investigated more in mathematics education by making
innovations in the education system. With the interpretation that number sense should be at the center of
mathematics education, the reflections of this have begun to be seen in the mathematics programs of many
countries, for instance the United States of America (Giilbagc1 Dede, 2018). In 2010, the USA gathered the skills
that students should acquire from preschool to high school under the name of “Common Core State Standards”
(Common Core State Standards Initiative, 2010). The importance of number sense in the US education system is
the mental practicality it brings to mathematics, as well as daily planning, in another example, strategies in
games. Mathematical operations may not always be possible for these. However, they can get a result with
mental calculations. Thus, individuals with this skill can easily find solutions too many problems in daily life.

The importance of associating the sense of number with daily life and its place in mathematics show that the
concept should be an important part of the education program. Its importance in the curriculum has also been
expressed in many studies (Can, 2017; Giilbagc1 Dede, 2015; Kayhan Altay, 2010). In Turkey, with the
innovation made in 2005, it was aimed to develop mental processing and estimation skills related to the number
sense. However, it was not included as a concept in the curriculum (Giilbage1r Dede, 2015). Expressions such as
number sense, number feeling, number emotion and number perception have been used regarding this concept,
which started to be studied in Turkey in 2010 (Harg, 2010; Isik and Kar, 2011; Olkun and Ugar, 2007; Sengiil
and Giilbage1, 2012).

Effective use of the mind in educational life is of great importance in today's technology world. Students are
expected to be able to question and interpret information. Considering the analyze of the studies, it offers us
many results about the importance of including this concept in the education system (Harg, 2010; fymen, 2012;
Kayhan Altay, 2010; Sengiil and Giilbagc1 Dede, 2014; Sengiil and Giilbagci, 2012; Sengiil, Giilbagc1, and
Gerez; Cantimer, 2012). When all these are taken into account, the importance of number sense emerges again in
terms of mental operations, mental practicality, fast and accurate interpretation and use of numbers.

The field of number sense has been studied abroad for more than thirty years. However, its importance and
number of research has increased in Turkey in recent years. Therefore, the systematic compilation and
interpretation of the studies conducted in our country has gained importance in order to determine the trends and
needs in the literature. In addition, the analysis of studies in this area will be a guide for future research and
program developers. In this context, the aim of the study is to examine the studies carried out at the national
level on the concept of number sense and to evaluate their results through meta-synthesis. In this context, the
question of what are the tendencies of studies on number sense in the literature in Turkey is the aim of this study.

2. Method

In this research, the document analysis model, which is one of the qualitative research methods, was used in
order to examine the studies in the field of number sense in the form of national articles and theses. Document
analysis is used in the analysis of documents and documents made at certain time intervals within the framework
of the determined problem (Yildirim & Simsek, 2011). In this study, thematic content analysis method was used
in order to determine the general situation and trends of the studies in the field of number sense. This situation,
which was carried out with the aim of bringing together the qualitative findings in the studies, has been named
with different names such as qualitative meta-analysis, meta-ethnography, meta-research, meta-synthesis (Batdi,
2019).
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2.1. Data Collection Tools and Analysis

National articles, master's thesis and doctoral thesis in the field of number sense between 2010 and 2022
were included in the study and analyzed by thematic content analysis method. Number sense was examined by
Kayhan Altay as a scientific research topic in our country in 2010 and many studies were started at the national
level afterwards.

With this study, domestic studies on the concept of number sense were scanned using Turkish and English
words (say1 duyusu, say1 hissi and number sense) in order to reach detailed studies in the field of number sense
in Turkey. For studies, a detailed search was made in the database of YOK National Thesis Center, covering the
years 2010-2022. Turkish and English words (say1 duyusu, say1 hissi and number sense) were also used and
searched in Google Academic search engine, Taylor and Francis, Wiley Online Library, DergiPark,
Researchgate.net and Academia databases.

In this study, in which the qualitative research method was used, the data were analyzed within a certain
system. A total of 94 studies were reached. First of all, it was added to the folders created by paying attention to
the originality of the documents. When the analysis phase was examined, the studies included in the scope were
coded as Al, A2.... The studies were transferred to separate folders as articles and thesis in the computer
environment. Studies that were separated in this way were created in subfolders according to the years and
progressed within a certain plan. Then, each study was read one by one and its summary was made. After this
stage, the studies were created in the form of purpose file, findings file and result file. The purpose of planning in
this way is to provide convenience in reaching the desired information in the studies. It has been discussed under
seven analysis titles created by Noblit and Hare (1988). These:

1. First of all, it is the stage of deciding to work and starting to work on the topic that has been decided. In
this way, the first step of working on number sense will be taken.

2. Determining the academic studies to be used in the study and conducting a literature study.

3. Categories including expert opinions were created.

4. By making use of the categories created, tables and figures were created.

5. It is the stage in which the relationship between the obtained data is determined and explained.

6. It is the stage where the data is transformed into a whole and generalizations are made with the help of the
created integrity.

7. At this stage, it is the part where the intended synthesis is accurately expressed and delivered to the target
audience.

At all stages included in the theoretical framework in the process, the process was planned in the light of
scientific studies on the concept and expert help was sought. The analyzes were reviewed by an expert to ensure
the accuracy and reliability of the theoretical framework.

3. Findings

In this section, the sub-titles of the studies included in the research are; study type, aims of the studies,
sample group and number, data analysis type, data collection tools and results of the studies.

3.1. Distribution of Studies in the Field of Number Sense by Years

In the field of number sense, 64% (n=60) of the 94 studies conducted between 2010 and 2022 were articles
and 36% (n=34) were thesis studies. The distribution of these studies by years is given in Graph 1.
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Graph 1. Distribution of studies in the field of number sense by years in thesis and article type
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According to Graph 1, it is seen that the highest number of studies were carried out in 2017 and 2018,
according to the total number. The number of studies in the field of number sense has increased in recent years.
The most studies in the article type were done in 2019 and 2022. The most studies in the thesis type were done in
2017.

3.2. Aims of Studies in the Field of Number Sense
The distribution of studies in the field of number sense according to their aims is presented in Table 1.

Table 1. Purpose table of the studies
Purpose Sub-purpose f %
1. Examining number sense skills in terms of  -self regulation
various variables -family and child
- academic achievement in mathematics
-class level
-gender
-number sense components 53 44
- verbal language achievements
-metacognition
-math self-efficacy
-type of school
-parent education status
-peer games and games
-attitude and anxiety towards mathematics

-spatial ability
2.Examination of number sense performance 23 19
3.The effect of number sense skill on the 13 11
development of mathematical ability
4. Examining the number sense skill in terms 12 10
of mathematics subject areas
5. Examining the concept of number sense 7 6
6. Identifying number sense strategies 5 4
7. Developing a number sense scale 4 3
8.The role of teachers in number sense 1 1
skills
9. Examining the mathematics curriculum 1 1
according to the number sense components
10. Predictive effect of number sense and 1 1

self-regulation scores

According to Table 1, it is most aimed to examine the number sense skill in terms of various variables
(gender, self-regulation, mathematics academic achievement, etc.). Examining number sense performance, the
effect of number sense skill on the development of mathematical ability, and examining number sense skill in
terms of mathematics subject areas are among the goals with high frequency. It was determined that a study was
conducted to examine the mathematics teaching program according to the roles of teachers in number sense
skills and number sense components.

3.3. Sample Groups of Studies in the Field of Number Sense

Of the studies examined in the research, 3 are at pre-school, 12 are at primary school, 47 are at secondary
school, 1 is at high school, and 12 are at university level. In addition, 4 studies were conducted with gifted
students and 5 studies were conducted with teachers. The data regarding the sample level are given in Graph 2.

In the analysis of the data belonging to the studies conducted according to Graph 2, there are differences
between the values formed in the sample group. Secondary school level is the most preferred (n=47) sample
group in the studies. The second preferred sample group was primary school (n=12) and university (n=12)
groups. The least preferred group (n=1) was high school level.
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Graph 2. Distribution of studies in the field of number sense by sample group

3.4. Sample Numbers of Studies in the Field of Number Sense

In the studies examined, the sample size was evaluated as well as the sample level studied. Graph 3 regarding
the sample size is given below.
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Graph 3. Distribution of studies in the field of number sense by sample size
According to Graph 3, the number of people in the sample is predominantly in the range of 0-199 (n=44).

There are no studies conducted between 800-999 people. Since the document analysis method was used in 11 of
the studies, it was not included in the graph.

3.5. Data Analysis Types of Studies in the Field of Number Sense
Data analysis types used in number sense researches are given in Graph 4.
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Graph 4. Distribution of studies by data analysis type

According to Graph 4, the most used data analysis type in studies was quantitative (n=49). The second
preferred type of data analysis was qualitative (n=26). The third preferred data analysis type was mixed (n=19)
data analysis type.

3.6. Data Collection Tools of Studies in the Field of Number Sense

Although the number of studies examined in this study is 94, there are studies in which more than one data
collection tools are used. The distribution of the studies conducted in the field of number sense according to the
data collection tools are presented in Graph 5.
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Graph 5. Distribution of studies according to data collection tools

According to Graph 5, it was determined that the test was the most used (n=64) measurement tool in studies.
Then, it was determined that scale (n=22), interview form (n=21) and document analysis (n=11) were used as
data collection tools, respectively. Interview (n=1) and teaching aids (n=1) were the least preferred measurement
tools.

3.7. Results of Studies in the Field of Number Sense
The results obtained in the studies were evaluated and the findings are presented in Table 2.

Table 2. Results table of studies
Theme Code f %
The relationship between number sense skills and
: : 40 40
mathematics achievement
Number sense and the relationship between various
variables (self-regulation, grade level, school type,
positive relationship  gender, parental attitude, parental education level, 25 25
student age, genetic effects, mathematics attitude,
technology)
Teachers' awareness of the concept of number sense and

the use of the concept of number sense 5 5
Math games and number sense skill 3 3
Number sense awareness and use of number sense by 2 2
special students

negative relationship  The relationship between number sense skill and 1 1
mathematics achievement

No relationship Number sense and the relationship between various 13 13
variables (gender, grade level, Mathematics anxiety)

fieldwork Number sense and curriculum 13 13

Among the studies conducted according to Table 2 (n=94), a positive relationship was found in the
relationship between number sense skill and mathematics achievement, and this relationship was the most
obtained result among the studies. It was concluded that there was a positive correlation between the number
sense and various variables. Another result is the relationship between teachers and number sense. When the
results of the study were examined, it was concluded that there was a positive relationship in the positive
direction. When the results of the relationship between mathematical games and number sense were examined, it
was concluded that there was a positive relationship between them, that is, mathematical games positively
affected the development of number sense. In another result analysis, the relationship between special students
and number sense was examined and it was concluded that there was a positive relationship in the positive
direction. A negative relationship was also found between number sense and mathematics achievement in a
single study. No relationship was found between number sense and variables of gender, grade level, and math
anxiety.
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4. Discussion, Conclusion, and Recommendations

In this research, 94 articles and thesis studies made in Turkey between the years 2010-2022 were examined.
The number of these studies has significantly increased since 2016. Virgin & Peker have also emphasized the
concept in their mathematics curriculum (2021). Acar and Peker (2021), in their study in which they examined
the secondary school mathematics curriculum updated in 2018 according to the number sense components, found
that 62 of the 215 acquisitions in the curriculum were related to the number sense components.

In studies conducted in Turkey, it is most aimed to examine the number sense skill in terms of various
variables (gender, self-regulation, academic achievement in mathematics, etc.). In addition, the number of
participants in the research is high. The reason for this is to determine the current situation. Quantitative data
analysis types (t-test, correlation, anova, etc.) were used in more than half (52%) of the studies examined. This
type of data analysis may have been used in order to reach faster information about the concept in a short time.
Cansiz-Aktas, Tugrul-Ozdemir and Yavuz-Mumcu (2017) contain results that support this interpretation with
their study on the concept of number sense. In addition, qualitative and mixed studies may be important in terms
of obtaining different results and providing more in-depth information about the concept. It is also seen that the
most preferred data collection tool in the studies is the test technique. This can be explained by the fact that the
sample is more preferred in terms of easy access and faster data delivery. In this context, it can be stated that
there is a need for in-depth research using qualitative methods, and studies aiming at the development of number
sense skills will contribute to the literature.

Although there are differences in sample groups in studies in our country, more than half (56%) are at
secondary school level. The study of Birgin and Peker (2021) supports this result. The reason for this may be
that the achievements related to numbers in the secondary school mathematics program are intense and the
indicators related to number sense skills can be determined more easily than primary school and pre-school
sample groups. Studies with preschool and teacher sample groups are very few in our country. Since the
development of the sense of number starts from an early age, it would be appropriate to increase the researches
on pre-school, primary school students and teachers who carry out educational activities at this level.

When the results of the studies were examined, it was concluded that there was a positive correlation between
the number sense and almost all the variables examined. However, in addition to the positive relationship, there
are studies that concluded that there is no relationship between the 'gender' variable and number sense skills
(Bayram, 2013; Cekirdekgi, 2015; Catakli, 2018; Kayhan Altay, 2010; Peker, 2019; Yapici, 2013). It has been
concluded that the use of number sense is also high in individuals with a high level of skill in the concept of
number sense. In addition to this, it cannot be said that the success of the concept of humber sense is high, as
well as showing good performance in any subject area of mathematics. Another result obtained from the studies
carried out according to the subject areas of mathematics is that the concept skills differ according to the subject
areas. For example, while it was seen that the students were successful in exponential expressions, the same
results were not obtained in percentages. In the studies examined according to the number sense performances, it
was concluded that the skills of the concept were low and the students preferred more rule-based methods. It has
been concluded that the biggest reason for this is the rote-based education system. There are also studies on
number sense with teachers and teacher candidates. When the studies were examined, the number sense skills of
the teachers and teacher candidates were found to be low. It has been observed that teachers and prospective
teachers prefer rule-based methods more. There are also results showing that technology has a positive effect on
number sense acquisition (Baroody et al., 2012; Yung-Chi Lin, 2015). In this context, it is recommended to carry
out studies in which technology is used in order to improve the number sense skills of teachers and teacher
candidates.
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Tiirkiye’deki Say1 Duyusu Calismalarimin Egilimi: Icerik Analizi

1. Giris

Say fikri insanoglunun varolusundan beri ortaya ¢ikmig olmasina ragmen sayt duyusundan ilk kez yeni bir
kavram olarak 1989 yilinda yapilan Ulusal Matematik Ogretmenleri Konseyi’nin (National Council of Teachers
of Mathematics [NCTM]) yayinladigi raporda (NCTM, 1989) bahsedilmistir. Bu kavram ile ilgili ¢aligmalar
devam etmis, aynt yil Ulusal Bilim Vakfi’'nin (National Science Foundation [NSF]) destekledigi konferans
diizenlenmis ve burada say1 duyusunun incelenip yorumlanmasi istenmistir. Bu konferansta sayr duyusunun
tanimu ile ilgili ortak bir agiklama yapilamamus, katilimcilardan bireysel olarak Omneri sunulmasi istenmistir.
Bunun sonucunda da ortak bir tanima ulasilamamis, sayr duyusu kavraminin incelenmesi gereken dnemli bir
konu oldugu vurgulanmustir (Kayhan Altay, 2010).

Siire¢ icerisinde kavram hakkinda yapilan tanimlar incelendiginde, Hope (1989) “anlik tahminler yapabilme,
aritmetik hatalar: fark edebilme, en etkili hesaplama yolunu segebilme ve sayt oriintiilerini fark edebilme hissi”
olarak say1 duyusunu ifade ederken, Greeno (1991) biligsel uzmanlik olarak belirtmistir. Reys ve digerleri (1999)
say1t duyusunu, “say: ve islemleri genel olarak kavrama, sayr ve islemlerle ugrasirken kullamish stratejiler
gelistirme ve esnek bir bicimde matematiksel muhakeme kurabilme becerisi” olarak tanimlamaktadir. Cetin ve
Oztiirk (2020) ise sayilar etkili bir sekilde kullanabilme, giindelik hayatta karsilasabilecek sayisal unsurlar1 ve
problemleri ¢6zme konusunda esnek ve rasyonel ¢éziim yollart bulabilme ve bunlari dogru sekilde kullanabilme
olarak ifade etmistir. Ayrica bireylerin sahip olduklari say1 duyusu diizeylerinin incelenmesi amaciyla sayi
duyusu bilesenleri olusturulmustur. Olusturulan bilesenler yardimiyla bu duyunun bireyde nasil oldugunu veya
nasil sahip olacagi konusunda sayr duyusu kavramina katki saglamaktadir. En temel simniflandirmanin ise
Mclntosh, Reys ve Reys (1992) tarafindan yapildigi ifade edilmektedir. Yurt disinda 1980’li yillarda ortaya
atilan kavramla ilgili yapilan diger iki ¢alisma ise (Dehaene, 2011; Lipton ve Spelke, 2003), say1 duyusu
kokeniyle ilgili bircok alanda inceleme yaparak kavrama farkli yerlerden bakmamizi saglamistir. Psikolog ve
ndrologlarin yaptigi bu c¢aligmalarda sayr duyusunun kokenine iliskin birgok farkli gorlis one siiriilmiistiir.
Norolog ve matematik¢i olan Dehaene (2001) insanlarin iggiidiisel olarak beyninde sayilari algilayan bir say1
hiicresi oldugunu ve yapilan hesaplamalarin hepsinin beyin korteksimizdeki uzmanlasmis néron hiicrelerinin
harekete ge¢mesiyle, say1r duyusunun dogustan meydana geldigini savunmaktadir. Say1 duyusunun tamamen
beynin yapisiyla iligkili biyolojik bir donanim oldugunu iddia eden bu goriise karsin diger bir goriiste, say1
duyusuna igsel bir siiregten ziyade bir bilgi ve beceri olarak bakilmasidir (Altay ve Umay, 2013).

Sayt duyusu kavramu iizerine yapilan caligmalar incelendiginde bir¢ok ulusal ve uluslararasi ¢alisma
bulunmaktadir (Can, 2017; Cekirdekci, 2015; Henning, 2018). Say1 duyusuna iligkin olarak iilkemizdeki ilk
calisma Kayhan Altay (2010) tarafindan yapilmustir. Universite dgrencileriyle yapilan bu calismada cesitli
degiskenler ile matematigin iliskisi incelenmistir. Elde edilen verilerde matematik performansi ve sayt duyusu
iligkisi yorumlanmisgtir. Yapilan ¢alismada elde edilen verilerin 1s1ginda say1 duyusu kullaniminin diisiik oldugu,
Ogrencilerin matematikte daha g¢ok kural temelli yontemleri tercih ettikleri goriilmektedir. Bu durumun
degisikligi i¢in egitim sisteminde yenilikler yapilarak say1 duyusu kavramina matematik egitiminde daha ¢ok yer
verilmesi gerektigi onerilmistir. Say1 duyusunun matematik egitiminin merkezinde olmasi gerektigi yorumuyla
beraber bir¢ok iilkenin matematik programinda bunun yansimalar1 goriilmeye baglanmistir. Bu iilkelerden biri
Amerika Birlesik Devletleridir (Giilbager Dede, 2018). ABD 2010 yilinda okul 6ncesinden baslayarak lise
seviyesine kadar dgrencilerin kazanmalari1 gereken becerileri “Ortak Temel Eyalet Standartlar’” (Common Core
State Standarts) adi altinda toplamistir (Common Core State Standards Initiative, 2010). Say1 duyusunun ABD
egitim sisteminde bu kadar Onemsenmesi matematige kazandirdigi zihinsel pratikligin yani sira giinlik
planlamalar, bir diger 6rnekte oyunlardaki stratejilerdir. Bunlar i¢in her zaman matematiksel islem miimkiin
olmayabilir. Ancak zihinden hesaplamalarla bir sonug elde edebilirler. Béylece bu beceriye sahip bireyler giinlitk
hayattaki bir¢ok probleme kolaylikla ¢6ziim bulabilirler.

Say1 duyusunun giinlik yasamla iliskilendirilmesinin 6nemi ve matematikteki yeri, kavramin egitim
programinin énemli bir pargasi olmasmin gerekliligini gdstermektedir. Ogretim programindaki énemi yapilan
bir¢ok ¢alismada da ifade edilmistir (Can, 2017; Giilbagc1 Dede, 2015; Kayhan Altay, 2010). Tirkiye’de ise
2005 yilinda yapilan yenilikle birlikte say1r duyusu ile ilgili zihinden islem yapma, tahmin etme becerilerini
gelistirmek amaglanmistir. Ama 6gretim programinda kavram olarak yer verilmemistir (Giilbager Dede, 2015).
Tirkiye’de 2010 yilinda c¢alisilmaya baslanan bu kavram ile ilgili say1 duyusu, say1 hissi, say1 duygusu ve say1
algis1 gibi ifadeler kullamilmigtir (Harg, 2010; Isik ve Kar, 2011; Olkun ve Ugar, 2007; Sengiil ve Giilbagci,
2012).

Egitim yasaminda zihnin etkin kullanimi giiniimiiz teknoloji diinyasinda biiylik 6nem tasimaktadir.
Ogrencilerden beklenen, bilgileri sorgulaylp yorumlayabilmesidir. Yapilan g¢alismalarin analizleri dikkate
alindiginda bu kavramin egitim sistemine dahil edilmesinin énemi konusunda bizlere birgok sonu¢ sunmaktadir
(Harg, 2010; fymen, 2012; Kayhan Altay, 2010; Sengiil ve Giilbagc1 Dede, 2014; Sengiil ve Giilbagci, 2012;
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Sengiil, Giilbagci, ve Gerez Cantimer, 2012). Tiim bunlar dikkate alindiginda say1 duyusunun zihinsel islemler,
zihinsel pratiklik, sayilarin hizli ve dogru sekilde yorumlanmasi ve kullanilmasi agisindan énemi tekrar ortaya
¢itkmaktadir.

Say1 duyusu alaninda yurtdisinda otuz yildan fazla bir zaman ¢alisilmaktadir. Ancak Tiirkiye’de son yillarda
Oonemi ve aragtirma sayisi artmistir. Dolayisiyla tilkemizde yapilan galigmalarin sistematik olarak derlenmesi ve
yorumlanmasi alan yazimdaki egilimleri ve ihtiyaglart belirlemek Onem kazanmistir. Ayrica bu alandaki
calismalarin analizi, gelecek yillarda yapilacak arastirmalar ve program gelistiriciler i¢in yol gosterici olacaktir.
Bu baglamda calismanin amaci say1 duyusu kavramiyla ilgili ulusal diizeyde gerceklestirilmis olan galigmalari
incelemek ve bunlarin sonuglarini meta-sentez yoluyla degerlendirmektir. Bu baglamda say1 duyusuyla ilgili
Tiirkiye’deki alan yazinda yer alan ¢alismalarin egilimleri nedir?” sorusuna cevap aranmaktadir.

2. Yontem

Bu arastirmada say1 duyusu alaninda yapilmis ulusal makale ve tez tiiriindeki calismalarin incelenmesi
amaciyla nitel aragtirma yontemlerinden olan dokiiman incelemesi modeli kullanilmistir. Dokiiman incelemesi,
belirlenen problem cercevesinde, belli zaman araliklarinda yapilan dokiiman ve belgelerin analizinde
kullanilmaktadir (Yildirim ve Simsek, 2011). Bu ¢alismada da say1 duyusu alaninda yapilan ¢alismalarin genel
durum ve egilimlerini belirlemek amaciyla tematik igerik analiz yontemi kullanilmigtir. Calismada dokiiman
analizi yontemiyle toplanan ¢aligmalar tematik igerik analiz kullanilarak analiz edilmistir. Caligsmalarda yer alan
nitel bulgular1 bir araya getirme amaciyla gergeklestirilen bu anlayis, nitel meta-analiz, meta-etnograf, meta-
arastirma, meta-sentez seklinde farkli isimlerle adlandirilmistir (Batd1, 2019).

2.1. Verilerin Toplanmasi ve Analizi

2010-2022 yillar1 arasinda say1 duyusu alaninda yapilmis olan ulusal makale, yiiksek lisans tezi ve doktora
tezi tlirlindeki arastirmalar ¢alismaya dahil edilmis ve tematik igerik analizi yontemiyle analiz edilmistir. Say1
duyusunun yurt i¢inde ilk defa bilimsel bir arastirma konusu olarak yayimlandigi tarih olan 2010 (Kayhan Altay,
2010) yil1 alinmis ve 2010 yilindan itibaren ulusal diizeyde yiiriitiilmiis olan ¢aligsmalar bu ¢aligmanin kapsamina
dahil edilerek incelenmistir.

Yapilan bu ¢aligma ile Tiirkiye’de say1r duyusu alaninda yapilmig ¢aligmalara detayli sekilde ulagabilmek
amactyla say1 duyusu kavramu ile ilgili yapilan yurt ici alismalar1 Tiirkge ve ingilizce kelimeler (say1 duyusu,
say1 hissi, number sense) kullanilarak taranmustir. Tez tiiriindeki ¢aligsmalar igin 2010-2022 yillarini kapsayacak
sekilde YOK Ulusal Tez Merkezinde detayl sekilde tarama yapilmustir. Say1 duyusu alaninda yapilan makale
tiiriindeki calismalar icin Tiirkge ve Ingilizce kelimeler (say1 duyusu, say1 hissi, number sense) kullanilarak
Google Akademik arama motoru, Taylor ve Francis, Wiley Online Library, DergiPark, Researchgate.net,
Academia veri tabanlarinda taranmistir.

Nitel aragtirma yonteminin kullanildigi bu ¢alismada veriler belli sistem dahilinde analiz edilmistir.
Dokiiman analizinden yararlanilarak yapilan g¢aligmada ilk olarak dokiimanlara ulagilmigtir. Toplam 94
calismaya ulasiimistir. Oncelikle dokiimanlarin orijinalligine dikkat edilerek olusturulan klasorlere eklenmistir.
Sonrasinda elde edilen c¢alismalar analiz edilmis ve elde edilen veriler kullanilmistir. Analiz asamasi
incelendiginde ilk olarak kapsama alinan caligmalar, Al, A2... seklinde numara verilerek kodlanmistir.
Calismalar bilgisayar ortaminda makale ve tez olarak ayri ayri klasorlere aktarilmistir. Bu sekilde ayrilan
caligmalar yillara gore alt klasorler olusturulup belli bir plan dahilinde ilerlemistir. Daha sonra her bir ¢alisma
tek tek okunarak 6zeti ¢ikarilmigtir. Bu asamadan sonra caligmalar amag¢ dosyasi, bulgular dosyasi ve sonug
dosyasi seklinde olusturulmustur. Bu sekilde planlanmasindaki amag calismalarda istenen bilgilere ulagmada
kolaylik saglamaktir. Noblit ve Hare’nin (1988) olusturdugu yedi analiz baslig1 altinda ele alinmistir. Bunlar:

1. Oncelikle calismaya karar verme ve karar verilen konu bashgi hakkinda calismaya baslama
asamasidir. Bu sekilde say1 duyusu lizerine ¢aligmanin ilk adimi atilmis olacaktir.
2. Calismada kullanilacak akademik ¢aligmalarin belirlenmesi ve literatiir ¢alismasinin yapilmasi
seklinde belirlenmistir.
Uzman goriislerinin de yer aldig: kategoriler olusturulmustur.
Olusturulan kategorilerden yararlanilarak tablo ve sekillerin olusturulmasi saglanmistir.
5. Elde edilen verilerin birbiri ile olan iligkisi belirlenip bunun agiklanmasinin saglandigi
asamadir.
6. Verilerin bir biitiin haline donistiiriilmesinin saglandigi, olusturulan biitiinliigiin yardimiyla da
genellemelerin yapildigi asamadir.
7. Bu asamada amaclanan sentezin ulastirilmak istenen kitleye dogru sekilde ifade edilerek
ulastirilmasinin saglandig kisimdir.
Siirecte kuramsal cergeveye dahil edilen tiim asamalarda siire¢, kavram hakkinda yapilmis bilimsel
calismalar 1s18inda planlanmis ve uzman yardimina basvurulmustur. Yapilan analizler uzman kisi tarafindan
incelenerek kuramsal gercevenin dogrulugu ve giivenirliligi saglanmustir.
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3. Bulgular

Bu kisimda arastirmaya dahil edilen ¢alismalara ait alt bagliklar; caligma tiirii, ¢calismalara ait amaglar,
orneklem grubu ve sayisi, veri analiz tiirii, veri toplama araglart ve ¢aligmalarin sonuglart seklindedir.

3.1. Say1 Duyusu Alanindaki Calismalarin Yillara Gore Dagilimi

Say1 duyusu alaninda 2010-2022 yillar1 arasinda yapilan 94 arastirmanin %64’{inii (n=60) makaleler,
%36’sin1 (n=34) ise tez caligmalart olusturmaktadir. Bu ¢aligmalarinin yillara gére dagilimi Grafik 1°de
verilmistir.
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Grafik 1. Say1 duyusu alanindaki aragtirmalarin tez ve makale tiiriinde yillara gore dagilimi

Grafik 1’e gore, toplam sayiya gore en fazla ¢aligmanin 2017 ve 2018 yillarinda yapildigi goériilmektedir.
Say1 duyusu alaninda yapilan makale tiirlindeki ¢aligmalarin son yillarda artis gosterdigi goriilmektedir. Makale
tirlinde en fazla ¢alismanin 2019 ve 2022 yillarinda yapildigi goriilmektedir. Tez tiiriinde en fazla galisma ise
2017 yilinda yapilmistir.

3.2. Say1 Duyusu Alanindaki Calismalarin Amaglari

Say1 duyusu alaninda yapilan ¢aligmalarin amaglarina gére dagilimi Tablo 1°de sunulmustur.

Tablo 1. Calismalara ait amag tablosu

Amag Alt Amag f %
1. Say1 duyusu becerilerinin gesitli -0z diizenleme
degiskenler agisindan incelenmesi -aile ve ¢ocuk
- matematik akademik basaris1
-sinif diizeyi
-cinsiyet
-say1 duyusu bilesenleri 53 44
-sozel dil bagarimlari
-listbilis
-matematik 6zyeterlik
-okul tiirdi
-anne baba egitim durumu
-akran oyunlar1 ve oyunlar
-matematige karsi tutum ve kaygi
-uzamsal yetenek

2. Sayi1 duyusu performansinin incelenmesi 23 19
3.Say1 duyusu becerisinin matematik 13 11
yeteneginin gelisimine etkisi

4.Say1 duyusu becerisinin matematik konu 12 10
alanlar1 bakimindan incelenmesi

5. Say1 duyusu kavraminin incelenmesi 7 6
6. Say1 duyusu stratejilerinin belirlenmesi 5 4
7. Say1 duyusu dlcegi gelistirme 4 3
8.0gretmenlerin say1 duyusu becerisindeki 1 1
rolleri

9. Matematik 6gretim programinin say1 1 1
duyusu bilesenlerine gore incelenmesi

10. Say1 duyusu ve 6z diizenleme 1 1

puanlarinin yordayici etkisi
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Tablo 1’e gore, say1 duyusu becerisinin ¢esitli degiskenler (cinsiyet, 6z diizenleme, matematik akademik
basarisi, vs.) agisindan incelenmesi en fazla amaglanmistir. Sayr duyusu performansinin incelenmesi, say1
duyusu becerisinin matematik yeteneginin gelisimine etkisi ve sayt duyusu becerisinin matematik konu alanlari
bakimindan incelenmesi frekansi yiiksek amaglardandir. Ogretmenlerin say1 duyusu becerisindeki rolleri ve say1
duyusu bilesenlerine gore matematik dgretim programinin incelenmesi amaciyla birer arasgtirmanin yapildigi
belirlenmistir.

3.3. Say1 Duyusu Alanmindaki Calismalarin Orneklem Gruplar

Arastirmada incelenen caligmalarin 3’1 okul oncesi, 12°si ilkokul, 47’si ortaokul, 1’1 lise, 12’si {iniversite
seviyesindedir. Ayrica 4 arasgtirma Ustiin yetenekli 6grencilerle, 5 ¢alisma ise 6gretmenlerle gergeklestirilmistir.
Orneklem seviyesine iligkin veriler Grafik 2’de verilmistir.
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Grafik 2. Say1 duyusu alanindaki ¢aligmalarinin 6rneklem grubuna gére dagilimi

Grafik 2’ye gore yapilan calismalara ait verilerin analizinde 6rneklem grubunda olusan degerler arasinda
farkliliklar goriilmektedir. Caligmalarda ortaokul seviyesi en fazla tercih edilen (n=47) 6rneklem grubudur.
Ikinci sirada tercih edilen 6rneklem grubu ilkokul (n=12) ve iiniversite (n=12) grubu olmustur. En az tercih
edilen grup (n=1) ise lise seviyesi olmustur.

3.4. Say1 Duyusu Alanindaki Calismalarin Orneklem Sayilar

Incelenen arastirmalarda calisilan 6rneklem seviyesinin yansira drneklem biiyiikliikleri de degerlendirilmistir.
Orneklem biiyiikliigiine iliskin Grafik 3 asagida verilmistir.
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Grafik 3. Say1 duyusu alanindaki ¢aligmalarin 6rneklem sayisina gore dagilimi

Grafik 3’e gore orneklemde bulunan kisi sayisi agirlikli olarak 0-199 (n=44) araligindadir. 800-999 kisi say1
araliginda yapilan herhangi bir ¢alisma bulunmamaktadir. Arastirmalarin 11’inde dokiiman analizi yontemi
kullanildig1 i¢in grafikte yer verilmemistir.

3.5. Say1 Duyusu Alamindaki Calismalarin Veri Analiz Tiirleri

Say1 duyusu alaninda yapilan arastirmalarinda kullanilan veri analiz tiirleri Grafik 6’da verilmistir.
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Grafik 4. Caligmalarin veri analiz tiiriine gore dagilimi
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Grafik 4’e gore calismalarda en fazla kullgmlan veri analiz tiiri nicel (n=49) olmustur. Ikinci sirada tercih
edilen veri analiz tiirli nitel (n=26) olmustur. Ugiincii sirada tercih edilen veri analiz tiirii ise karma (n=19) veri
analiz tiiri olmustur.

3.6. Say1 Duyusu Alanindaki Cahsmalarin Veri Toplama Araclar

Bu ¢aligma kapsaminda incelenen arastirma sayis1 94 olmasina ragmen birden fazla veri toplama araglarinin
kullanildig1 caligmalar bulunmaktadir. Sayr duyusu alaninda yapilan aragtirmalarin veri toplama aracina gore
dagilimi Grafik 5’te verilmistir.

70 64
60
50
40
30

22 21
20 I
. B B
0 - [ [ — —

Test Olcek Goriisme Anket Dokiman Gozlem Formlar Miilakat Ogretime
Analizi Yardmnci
Kaynaklar

Grafik 5. Caligmalarin veri toplama araglarina gére dagilimi

Grafik 5’e gore calismalarda testin en fazla kullanilan (n=64) 6lgme araci oldugu belirlenmistir. Ardindan
veri toplama araci olarak sirasiyla 6lgek (n=22), goériisme formu (n=21) ve dokiiman analizi (n=11) kullanildig:
belirlenmistir. Miilakat (n=1) ve 6gretimde yardimci kaynaklar (n=1) en az tercih edilen 6lgme arac1 olmustur.
3.7. Say1 Duyusu Alanindaki Caliymalarin Sonuglari

Calismalarda ulasilan sonuglar degerlendirilmis ve bulgular Tablo 2’de sunulmustur.

Tablo 2. Caligmalara ait sonug tablosu

Tema Kod f %
Say1 duyusu becerisi ve matematik basarist iligkisi

40 40
Say1 duyusu ve gesitli degiskenler aras: iliski (6z
diizenleme, sinif diizeyi, okul tiirii, cinsiyet, anne baba
e S . . 25 25
tutumu, anne baba egitim durumu, 6grenci yasi, genetik
Pozitif iliski etkiler, matematik tutumu, teknoloji)
Ogretmenlerin say1 duyusu kavranu farkindalig ve say1 5 5
duyusu kavraminin kullanimi
Matematik oyunlari ve say1 duyusu becerisi 3 3
Ozel dgrencilerin say1 duyusu farkindalig1 ve say1 duyusu 5 5
kullanimi
Negatif iligki Say1 duyusu becerisi ve matematik basarisi arasindaki iliski 1 1
Iliski yok Say1 duyusu ve ¢esitli degiskenler arasi iligki (cinsiyet, sinif
o X 13 13
diizeyi, Matematik kaygis1)
Alan calismasi Say1 duyusu ve dgretim programi
Say1 duyusu testi gelistirme 13 13

Say1 duyusu bilegenlerinin incelenmesi
Say1 duyusu dlcegi gelistirme

Tablo 2’e gore yapilan ¢aligmalar i¢inde (n=94) say1 duyusu becerisi ve matematik basarisi iligskisinde pozitif
yonde olumlu iligki elde edilmis ve bu iliski ¢aligmalar i¢inde en fazla elde edilen sonug¢ olmustur. Say1 duyusu
ve ¢esitli degiskenler arasinda pozitif yonde olumlu iligki oldugu sonucu elde edilmistir. Elde edilen diger bir
sonug ise 6gretmenler ve say1 duyusu iligkisidir. Caligma sonuglari incelendiginde pozitif yonde olumlu bir iligki
oldugu sonucu elde edilmistir. Matematik oyunlar1 ve say1 duyusu iligkisinin sonuglar1 incelendiginde aralarinda
pozitif yonde olumlu bir iliski oldugu yani matematik oyunlarinin say1 duyusu gelisimini pozitif yonde etkiledigi
sonucu elde edilmistir. Diger bir sonug analizinde 6zel 6grenciler ve say1 duyusu arasindaki iliski incelenmis ve
pozitif yonde olumlu bir iliskinin oldugu sonucu elde edilmistir. Say1 duyusu ve matematik basarist arasinda tek
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bir caligmada negatif iliski elde edilmistir. Say1 duyusu ve cinsiyet, siif diizeyi, matematik kaygisi degiskenleri
arasinda herhangi bir iliski bulunmamastir.

4.Tartisma Sonug ve Oneriler

Bu arastirmada iilkemizde 2010-2022 yillar1 arasinda yapilan 94 makale ve tez ¢alismasi incelenmistir. Bu
aragtirmalarin sayist 2016 yilindan itibaren artmistir. Say1 duyusu kavramui ile ilgili arastirmalarin son yillarda
belirgin bir artis gdstermesi (Birgin ve Peker, 2021) matematik 6gretim programlarinda kavrama yapilan vurgu
olabilir. Acar ve Peker (2021), 2018 yilinda giincellenen ortaokul matematik dersi 6gretim programini say1
duyusu bilesenlerine gore inceledikleri ¢alismalarinda, 6gretim programinda yer alan 215 kazanimdan 62’sinin
say1 duyusunun bilesenleri ile iligkili oldugu tespit etmislerdir.

Tiirkiye’de yapilan calismalarda sayi duyusu becerisinin ¢esitli degiskenler (cinsiyet, 6z diizenleme,
matematik akademik basarisi, vs.) agisindan incelenmesi en fazla amaglanmigtir. Ayrica arastirmalardaki
katilimer sayilar1 yiiksektir. Bunun nedeni mevcut durumun belirlenmek istenmesidir. Incelenen arastirmalarin
yaridan fazlasinda (%52) nicel veri analiz tiirleri (t-testi, korelasyon, anova vb.) kullanilmigtir. Kavram ile ilgili
kisa siirede daha hizli bilgiye ulasabilmek amaciyla bu veri analiz tiirii kullanilmis olabilir. Cansiz-Aktas,
Tugrul-Ozdemir ve Yavuz-Mumcu (2017) say1 duyusu kavranu ile ilgili yaptiklar1 galismayla bu yorumu
destekleyici sonuglar icermektedir. Bunun yaninda nitel ve karma calismalarin farkli sonuglar elde etmede ve
kavrama daha derinlemesine bilgiler sunmasi agisindan 6nemli olmasi bu veri analiz tiirlerinden de daha ¢ok
aragtirma yapilmasi, kavrama yeni bilgiler kazandirmasi acisindan énemli olabilir. Say1 duyusu calismalarinin
literatiirde kullanilan veri toplama araglari ile yapilan ¢alismalar incelendiginde ¢alismalarda en fazla tercih
edilen test tekniginin veri toplama araci olarak tercih edildigi goriilmektedir. Bu durum ornekleme kolay
ulagilabilmesi ve daha hizli veri sunmasi agisindan daha ¢ok tercih edilme sebebi ile agiklanabilir. Bu baglamda
nitel yontem kullanilarak derinlemesine arastirma yapilmasina ihtiyag¢ oldugu, say1 duyusu becerisinin gelisimini
amagclayan calismalarin alanyazina katki saglayacag belirtilebilir.

Ulkemizdeki galigmalarda drneklem gruplarinda farkliliklar olmasina ragmen yaridan fazlasi (%56) ortaokul
seviyesindedir. Birgin ve Peker’in (2021) yapmus oldugu calisma bu sonucu destekleyici niteliktedir. Bunun
nedeni ortaokul matematik programindaki sayilarla ilgili kazanimlarin yogun olmasi ve say1 duyusu becerisi ile
ilgili gostergelerin ilkokul ve okul Oncesi Orneklem gruplarina gore daha kolay belirlenebilmesi olabilir.
Ulkemizde okul 6ncesi ve dgretmen orneklem grubu ile yapilan caligmalar olduk¢a azdir. Sayr duyusunun
gelisiminin kii¢iik yaslardan itibaren baglamasi nedeniyle okul 6ncesi, ilkokul seviyesindeki dgrenciler ve bu
seviyede egitim dgretim faaliyeti gerceklestiren 6gretmenler ile ilgili arastirmalarin arttirilmasi uygun olacaktir.

Yapilan c¢alismalarin sonuglari incelendiginde, say1 duyusunun hemen hemen incelenen tiim degiskenlerle
arasinda pozitif yonde olumlu iliski oldugu sonucu elde edilmistir. Ancak pozitif iliskinin yaninda ‘cinsiyet’
degiskeniyle say1 duyusu becerisi arasinda herhangi bir iligkinin olmadigi sonucu elde edilen ¢aligmalarda
mevcuttur (Bayram, 2013; Cekirdekei, 2015; Catakli, 2018; Kayhan Altay, 2010; Peker, 2019; Yapici, 2013).
Say1 duyusu kavramina ait beceri diizeyinin yiiksek oldugu bireylerde, sayr duyusu kullaniminin da yiiksek
oldugu sonucu elde edilmistir. Bunun yaninda matematigin herhangi bir konu alaninda iyi performans
gosterilmesi say1 duyusu kavramina ait basarisinin da yiliksek oldugu sdylenemez. Matematik konu alanlarina
gore yapilan caligmalar da elde edilen bir diger sonugta konu alanlarina gore kavram becerisinin farklilik
gosterdigidir. Ornegin dgrencilerin iislii ifadeler konusunda basarili olduklar1 gbriiliirken, yiizdeler konusunda
ayni sonug elde edilmemistir. Say1 duyusu performanslarina gore incelenen c¢aligmalarda kavrama ait becerinin
diistik oldugu, 6grencilerin daha ¢ok kural temelli yontemleri tercih ettikleri sonuglart elde edilmistir. Bunda en
biiyiik neden olarak ezbere dayali egitim sistemi oldugu sonucuna ulasilmistir. Say1 duyusunda, 6gretmen ve
Ogretmen adaylariyla da yapilan ¢aligmalar mevcuttur. Yapilan g¢alismalar incelendiginde ogretmenlerin ve
dgretmen adaylariin say1 duyusu becerisi diisiik ¢ikmustir. Ogretmen ve dgretmen adaylarmin kural temelli
yontemleri daha cok tercih ettikleri goriilmiistiir. Teknolojinin say1 duyusu kazaniminda olumlu etkisinin
olduguna iligkin sonuglar da mevcuttur (Baroody vd., 2012; Yung-Chi Lin, 2015). Bu baglamda 6gretmen ve
O0gretmen adaylarinin sayr duyusunu becerilerini gelistirebilmek i¢in teknolojinin kullanildigi c¢aligmalarin
yapilmasi 6nerilmektedir.
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