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ABSTRACT

It is increasingly recognized that higher order thinking skills are necessary to meet the challenges
in the 21st century. Because in order to reach information, individuals need to have skills such as
problem solving, organizing their own learning, transferring the acquired knowledge to new
situations, reasoning, critical thinking, developing creative and original strategies, flexible thinking,
estimation and mental computation. In recent years, these skills are expressed by number sense
and metacognition. In literature review, there are several research findings that there is a
significant relationship between mathematics achievement with number sense and metacognition.
These findings suggest a relationship between these two concepts. Starting from this point the
purpose of this study is to explain the concepts of metacognition and number sense and to examine
the relationship between these two concepts. This study was designed in the form of a literature
review based on synthesizing the data. As a result of the theoretical reviews, it was concluded that
number sense and metacognition are supports both mathematics achievement and the
mathematical thinking. Number sense and metacognition are skills based on flexible thinking.
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INTRODUCTION

In today's developing conditions, so many changes have been experienced in many fields such as the importance
of information, ways of accessing information, learning-teaching approaches and technology. In particular, the
developments in science and technology make it possible to reach knowledge through individual efforts rather
than passively acquiring it. In order to reach the information, individuals need to have skills like problem solving,
organizing their own learning, transferring the acquired knowledge to new situations, reconsidering, reasoning,
critical thinking, developing creative and original strategies and also they should be able to use these skills in
their social lives. Mathematics has a great importance in the acquisition of these skills and in the use of them in

daily life situations.

Approaching around specific objectives to the mathematics that we will need life long occurs in school years. The
skills required to be acquired by individuals through school mathematics are carried out within the curriculum.
Through the mathematics curriculum that was updated according to the requirements of the era and applied in
2005, it has been aimed to be acquired mathematical skills such as associating concepts, reasoning, thinking
flexibly, problem solving, estimation, and mental computation. The concept of Number Sense, which is not clearly
expressed but is given to students by means of components, is included in the program (MEB, 2005). It has been
continued to update the program during the process and the last update was made in 2018. In order to enable
students to use metacognitive skills in the mathematics curriculum, which was updated in 2018, it was associated
between the subjects and the pre-learning and integrated into other disciplines and daily life in the context of
values, skills and competences; in this way, more importance was given to the development of metacognitive

knowledge and skills than the previous ones (MEB, 2018).

Metacognition which is expressed as a higher-order thinking (Woolfolk, 2005; akt: Kacar & Sarigam, 2015); with
the Number Sense which we encounter as important concepts in school mathematics and which is centered on
mathematics education and which is emphasized as the main objective of school mathematics and which will
have a key content in the field of mathematics education in 21st century (Yang ve Li, 2008; NCTM, 2000; akt:

Yang, 2003); have taken place in mathematics curriculum.

Considering that there is a significant relationship between maths achievement and number sense (Cekirdekci,
Sengll & Dogan, 2016; Harg, 2010; Jordan, Glutting ve Ramineni, 2009), and metacognition (Asik & Sevimli, 2015;
Memis & Arican, 2013), it is thought that it is necessary to investigate the relationship between these two

concepts.

The aim of this study is to explain the concepts of metacognition and number sense which are frequently
emphasized in recent years in mathematics education, to explain their importance in mathematics education

and to examine the relationship between number sense and metacognition.

Cekirdekci, S., Sengiil, S. and Dogan, M. C. (2018). The Relationship Between Number Sense and
2466 Metacognition. International Journal of Eurasia Social Sciences, Vol: 9, Issue: 34, pp. (2465-2481).



UOESS Year: 9, Vol:9, Issue: 34 DECEMBER 2018

METHOD

In this study, the relationship between number sense and metacognition is explained within the context of the
literature. Therefore this study was designed in the form of a literature review based on synthesizing the data.
In this study which has a theoretical quality current situation descriptions are analyzed within the scope of related
literature for this reason, in this study, document analysis which is one of the qualitative data collection methods
has been applied. Document analysis covers the analysis of written materials with information on the objectives
of the research (Yildinm ve Simsek, 2011). In this study, the related literature was searched and obtained

resaearches are examined and the relationship between number sense and metacognition was discussed.
CONCEPTUAL FRAMEWORK
Number Sense

The number sense of which first used date as a term in mathematics literature is unknown was firstly mentioned
in the book named ‘Curriculum and Evaluation Standarts For School Mathematics ‘by National Council of
Teachers of Mathematic’. The number sense in the book is expressed as intuition about number relationships
that help children to evaluate the logical appropriateness of mathematical computational results and support

the solutions of numerical problems (NCTM, 1989).

Lots of definitions have been made by researchers on number sense in the following years. It is defined by
Howden (1989) as the intuition and natural understanding of students because it has the ability to realize more
than one way instead of applying the rules to reach the solution by number sense. Greeno (1991) expressed the
number sense as a knowledge which is gained as a result of successful interaction with the environment; and as
an ability of judging about how to find and use environmental opportunities in activities, understanding patterns,
making flexible calculations by mind, estimating and reasoning about numerical values. According to Greeno's
statement, the number sense is the information acquired through interaction, and it is a skill and cognitive
process in which the information is used in numerical situations. The number sense, which is a wealth of
mathematical knowledge, is the ability and tendency to develop effective strategies and to make mathematical
reasoning in order to overcome situations that require processing (Marshall 1989). When the definitions are
evaluated in general, it is seen that number sense is a cognitive process that supports making logical inference
about problem situations, developing strategies, making mathematical reasoning, making decisions and noticing

patterns between situations or concepts.

After creating the definitions for the number sense, the relationship between number sense and mathematics
was determined and the need to observe the process of number sense was felt. Harg (2010) refers to the auxilary
indicators used to define the presence or absence of the number sense ability as the number sense components.
As a psychological perspective was proposed by some researchers for the number sense, a theoritical framework

was formed by some researchers and some of the characteristics of number sense were defined by some
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researchers. Therefore, different classifications have emerged in the literature instead of a common classification
for number sense components. (Sengill and Giilbagci Dede,2013). While creating the theoretical framework of
the number sense, the number sense components are defined as number sense in the studies, the properties

that are loaded on the number sense or the skills that the students have.

In the conceptual framework which they developed for the number sense exemplified the number sense with
the components and the related sub-components (McIntosh, Reys and Reys; 1992). This study is the most
comprehensive study in the classification of number sense components. In this study, the number sense was

divided into three groups, then divided into each group of components and sub-components:

1- Knowledge of and facility with numbers: Feeling the regular structure of numbers, multiple
representations of numbers, relative and absolute magnitudes of numbers. The references of
measurement were divided into components and each components was subdivided into detailed
analysis.

2- Knowledge of facility with operations: Understanding the effects of operations and the mathematical
properties, understanding the relationship between operations are divided into components and
these components are divided into sub-components.

3- Applying knowledge of and facility with numbers and operations to computational settings:
Understanding the relationship between the problem situation, being aware of the existence of many

strategies; the tendency to use a different method or presentation was examined under this group.

Another study was done by Resnick. In 1989 in the conference which was held in San Diego in order to determine
the issues about the number sense and the basis of number sense, Resnick explained the possible indicators of

number sense. According to him, possible indicators of number sense are as follows:

1- Using well-known number relationships to identify unsure facts.

2- Judging whether a number will be an appropriate result of a problem situation

3- Approaching the numerical answer more than calculating the exact result

4- Using the decimal structure of the number system to compose and decompose numbers to simplify
operations ( especially in mental calculations)

5- To be willing to make sense of situations involving numbers and quantities. Talking about numbers
and the relationship of them.

6- Having an intuition about the relative magnitude of the numbers and quantities.

7- Flexible using of possible different representations of a quantity.

According to Greeno (1991) there is a need for a theoretical analysis describing the important characteristics of
multiple sensation examples from a definition of the number sense term. For him, there is a need to explain how
the features interact to develop this skill. Here are some of the important features of the number sense divided

into three by Greeno:
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1- Flexibility in numerical calculation: The prerequisite and component of number sense requires
equivalent knowledge to be regrouped when multiplying the mind.

2- Numerical estimating: The ability to find the nearest numerical values when making calculations.

3- Quantitative reasoning and inference: This component includes inferring and reasoning about

numerical values and quantities.

In his doctoral thesis, Yang (1995) described number sense components as characteristic of number sense. In
this study six characteristics of number sense were determined. These are: “well-understood number meaning,
decomposition / recomposition of numbers, magnitude of number, the use of benchmarks, the relative effect of

operations on numbers, flexibility with numbers and operations to computational situtations.”

Reys, Reys, Mclntosh, Emanuelsson, Johansson, and Yang (1999) in their study, which measured the number
sense qualifications of students aged eight to fourteen, determined six number sense components by utilizing
the conceptual framework developed by McIntosh and others (1992). The following six components and the
question examples of these components are: “understanding of the meaning and size of numbers; understanding
and use of equivalent representations of numbers; understanding the meaning and effect of operations;
understanding and use of equivalent expressions; Flexible computing and counting strategies for mental

computation, written computation, and calculator use; measurement benchmarks”.

The number sense that allows to explore patterns is related to relational understanding and meaningful learning
(Berch, 2005). Because number sense is a way of thinking that supports reasoning and provides solutions to solve
problems in an effective and flexible way. It supports the conceptual understanding by creating meaningful
learning process in this way (Dunphy, 2007; Yang and Li, 2008; akt: Yang and Li, 2013). As a matter of fact, it is
expressed that as a result of various activities and the effective teaching methods support the mathematical
thoughts and learning of the students along with number sense (Markovits and Sowder, 1994; Yang at al, 2004;
akt: Yang and Hsu, 2009); the lack of number sense, causes the idea that mathematics is difficult (Shumway,

2011; akt: Major and Perger, 2014).
Metacognition

Metacognition was first expressed by Flavell in 1971. Flavell used metacognition to express the control of learning
and memory processes of individual (Georghiades, 2004; Hacker, 1998: akt Karakelle & Sarag, 2007). According
to Flavell, metacognition is to monitor self-comprehension and self-control skills, provided that their own
cognitive processes are aware of the difference and the ability to control (Ozsoy, 2006). As an example for the
usage of metacognition, it is necessary for an individual to realize to control C before accepting that Cis the right
one (Flavell, 1976; akt: Cakiroglu, 2007). Metacognition; is a concept used to monitor and regulate cognitive
processes such as learning, problem solving, comprehension, reasoning (Metcalfe and Shimamura, 1996; akt:
Karakelle & Sarag, 2007, Esmer & Yorulmaz, 2017). Because metacognition; more flexible using of problem

solving strategies, dealing with more difficult problems it is an extra ordinary thinking ability which helps
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individuals to determine which strategy is more appropriate to use (Metcalfe, 1996; Ormrod, 2003; akt: Kaplan
& Duran, 2016). Metacognition is handled under two headings: metacognitive knowledge and metacognitive

control or organizing (Ozsoy, 2008).

METACOGNITION

KNOWLEDGE OF COGNITION REGULATION OF COGNITION
Declarative Procedural Conditional Planning Monitoring Evaluation
Knowledge Knowledge Knowledge

Figure 1. Metacognitive Awareness Model (Schraw ve Moshman, 1995).

The metacognition information is related to knowing for what purpose when and how to use the strategies to
be used in problem solving (Flavell, 1979; akt: Asik & Sevimli, 2015). An example is that the individual who is
aware of what strategies he / she can use to solve a mathematical problem, or he / she can or cannot solve it
(Ozsoy, 2007). Regulation knowledge is the ability of individuals to adapt a phenomenon to their own learning
through organizing information, monitoring thinking processes, controlling cognition and thinking processes, and
monitoring comprehension. Regulation knowledge allows information to be used flexibly (Taras, 2005; akt: Asik

& Sevimli, 2015; Ozsoy, 2006).

Because of individuals’ evaluating their own thinking processes, metacognition is considered to be a high-level
thinking skill (Woolfolk, 2005; akt: Kacar & Sarigcam, 2015). In this respect, metacognition is important in learning
by understanding and internalizing what was learned in mathematics which is an abstract structure. Because;
students with metacognition can access the information themselves through high-level thinking and questioning
(Oztiirk, Kurtulus, & Aytag, 2017). Metacognition, which helps students realize that mathematics is logical
reasoning in solving mathematical problemes, is also the ability to judge the solution that was obtained (Huang,
A Ricci, & Mnatsakanian, 2016; Kaiser, 2007; akt: Bukova Guizel, 2016). In cases where cognitive activities are
performed without a critical perspective, metacognition skills cannot be considered. For example, it is the
process of passive learning in which instructions were not read, the situation was not examined, the information
was copied or the formula was applied exactly without understanding. In such a learning process, students
successfully mobilize their cognitive functions without any critical thinking (Georghiades, 2004; akt: Alan, 2017).

Although cognitive skills were used in the given case, the metacognitive skills were not used by the students.
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Applying formulas exactly, not developing strategies, not displaying critical point of view shows that the

metacognitive skills are not used.

In the first phase of mathematical problem solving, metacognitive skills in terms of intuition were effective; in
the last stage where the calculation results should be checked, metacognition is important in terms of evaluation

( Verschaffel, 1999).

Mathematically; for being out of standard routine strategies and solutions that are very important and for being
aware of what has been done in everyday life or in mathematical activities, development of metacognitive skills

are required (Alan, 2017).

Relationship Between Number Sense and Metacognition

As stated by Ozsoy (2008) from various sources (Hacker ve Dunlosky, 2003; Huitt, 1997; Reeve ve Brown, 1985)
metacognition, which is defined as the ability to control and direct its own cognitive processes and being aware
of the mental activities involved in human perception, remembering and thinking is a high level managerial
process in which planning, monitoring and evaluation skills are used. Metacognition, which alone does not have
the ability to achieve success, serves only to learning. Metacognition is a product that occurs by the interaction
of cognitive activities of individuals, their metacognitive knowledge, metacognitive experience, learning style and

learning strategies (Baykara, 2011).

Carroll (1996) states that a good mental calculating that contributes to the development of metacognitive skills
and the ability to predict are the evidence of the existence of number sense and he also indicates that these
abilities additionally support the development of number sense. When it is considered as mental calculating and
guessing is a problem-solving approach, students tend to develop their own strategies. Thus, mental calculating
and guessing include high-level thinking skills (Tsao, 2004). It is similar to developing a strategy in the problem
solving process by regulating one's cognitive activities in metacognition. The person who develops a strategy
appropriate to the problem, who does not adhere to the rule, reviews his / her cognitive activities and exhibits
high level thinking skills. According to Resnick (1989); although the number sense depends on a complex
interaction between the person's knowledge, skills, the structure of the problem, the expected to solve the
problem and the performance for the solution of the problem; it includes a reasoning and interpretationability

that contributes to flexible thinking with numbers (Pilmer, 2008).

Metacognition which is a piece of cognition, including the ability to estimate, plan, monitor and evaluate the
individual's own mental activities; does not have a place in the brain of the individual but controls many functions
such as perception and attention (Baykara, 2011; Brown, 1980, akt: Ozsoy, 2008). While Resnick (1989) describes

the number sense as a concept related to higher-order thinking skills; Carpenter (1989) argues that the sense of

! This section was written using the doctoral thesis which name is “ 4. Sinif Odrencileri icin Sayi Hissi Testi’'nin Gelistirilerek
Odrencilerin Sayi Hislerinin incelenmesi”, of the first author.

Cekirdekci, S., Sengiil, S. and Dogan, M. C. (2018). The Relationship Between Number Sense and
2471 Metacoghnition. International Journal of Eurasia Social Sciences, Vol: 9, Issue: 34, pp. (2465-2481).



”OESS Year: 9, Vol:9, Issue: 34 DECEMBER 2018

number is not a collection of information but a way of thinking. When the definitions are considered together,
for the good usage of number sense which is a way of thinking, skills such as perception, attention, flexible
thinking, strategy development are required. Since metacognition is a part of the cognition that controls these
skills, it also has the task of controlling the number sense. It also shows that the abilities of a person in the
metacognition concept to make predictions about his / her own cognitive activities, to observe and evaluate the
process, to determine new strategies appropriate to the situation show us that he / she reconsiders and finds
and uses the new ways out appropriate to the situation. Similar processes are observed in number sense, too.
This relationship resembles to the links between the numbers in number sense and operations and it is possible
to estimate the result of the problem state in number sense, to judge the result, to make inference, to develop
effective and appropriate new strategies. These properties of metacognition and number sense, indicate that
there is a relationship between two concepts.

Anghileri (2006) states that the situations in which students who have number sense create links in problem
solving activities and express answers are the examples that developing number sense requires metacognition.
The effectiveness of thinking strategies used by students may vary depending on the versatility in the way
students understand. The sense of number thus creates multiple methods and solutions (MclIntosh et al., 1997;
akt: Pilmer, 2008). Based on all these explanations, the relationship between metacognition and number sense

can be modeled as follows:

OPERATIONS
RECOGNIZING
PATTERNS
NUMBERS
ESTIMATING STRATEGY
DEVELOPMENT
MENTAL
COMPUTATION REASONING
MAKING DECISION

NUMBER SENSE  METACOGNITION
Figure 2. Component Analysis Number Sense and Its Relationship with Metacognition
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Mclntosh, Reys and Reys (1992) say that the links between numbers and operations are similar to those used in
metacognition and problem solving activities. According to the researchers, the individual who has a good
number sense; thinks about numbers and operations and gets the result that needs to be achieved. While
applying the number sense, the individual plans the problem, monitors the process and evaluates the result.
While doing all this, he is able to control and guide his own cognitive processes in the awareness of the mental
activities involved in perception, recall and thinking. This situation is in parallel with the process of using number

sense and metacognitive process.

A good understanding a mathematical concept depends on the correct, precise and numerous connections
between all aspects of that concept (Hiebert ve Carpenter, 1992; akt: Tsao, 2004). The degree of understanding
the conceptual information of a student is determined by the number of connections between concepts,
accuracy and precision between links (Tsao, 2004). According to Ekenstam (1977), number sense involves the
development of different relationships between mathematical concepts, knowledge and skills. Thus, many
concepts are reached at the same time when needed (Sengl, 2013). Students who use number sense at a good
level; can relate mathematical numbers and numerical expressions to real-world quantities. Students will not
have problems in this way; they will be able to visualize numbers with multiple representations, see number
patterns and notice numerical errors (Case, 1998; akt: Menon, 2004). In short, the number sense focuses on
conceptual understanding (Yang, 2003). The number sense that provides the development of conceptual

understanding, involves relational understanding, thus meaningful learning.

CONCLUSION and DISCUSSION

In today's conditions where science and technology have gained speed and individuals compete in order to reach
them and produce more; it is unavoidable to have high level thinking skills such as practicality on mathematical
operations, reconsidering, reasoning, mentally calculating, problem solving, estimating, thinking flexibly with
thinking skills and strategies. It has been ensured that the number sense that generally refers to the desired
mathematical skills has enabled students to use and develop a cognitive skills actively by influencing
mathematics achievement positively (Maryam, Mahnaz ve Hasan, 2011; Mohamed ve Johnny, 2010; Yang, Li ve
Li, 2008), supporting mathematical thinking and learning (Markovits ve Sowder, 1994; Yang et al., 2004; akt:
Yang ve Hsu, 2009); increasing the math achievement of metacognition and the success in problem solving (Md.
Yunus & Ali, 2008; Schneider & Artelt, 2010; Shraw & Dennison, 1994). The number sense, such as metacognition
which is a kind of reasoning, is also necessary for mathematical thoughts and reasoning (Kaiser, 2007; akt: Bukova
Glizel, 2016; Shumway, 2011; akt: Major ve Perger, 2014). These findings indicate the existence of a relationship

between number sense and metacognition.

Students who cannot use the number sense fully and do not understand the relationships between concepts
have to learn and remember many rules in order to overcome the problems they face in their daily life. At the
same time, this situation shows that it is not able to adequately display the metacognition skills, which require

skills in strategy development and reasoning problems. However, the results of adult studies reveal that about
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80% of the mathematical calculations in daily life require mental regulation rather than rule based calculations
(Reys ve Reys, 1995; akt: Pilmer, 2008). Similarly, although students can learn the necessary formulas and apply
them to textbooks and test cases, they cannot answer the question as they do not understand the conceptual
relations when they encounter new problems (Von Glaserfeld, 1995; akt: Yong & Kiong, 2005). The results of the
research suggest that number sense and metacognitive skills are the skills that should be acquired by the

individual as much as needed in daily life.

Using of knowledge by adapting to different situations, connecting between all aspects of a concept, visualizing
the numerical expressions in multi ways, noticing the numerical errors and to be able to make connection
between the numerical expressions and daily life require thinking flexibly. As number sense is a skill based on
flexible thinking (Yang ve Hsu, 2009), it can be seen both as a prerequisite and component of number sense,
depending on flexible thinking and meaningful learning. At the same time it is a thinking skill required for more
flexible use of problem solving strategies in metacognition (Metcalfe, 1996; Ormrod, 2003; akt: Kaplan & Duran,

2016).

SUGGESTIONS

In this study, number sense and metacognition were emphasized and the relationship between them was
examined. According to the findings obtained from the literature, it is possible to make studies on the
relationship between number sense and metacognition in different levels of education with students. The
researchs can be done using both quantitative and qualitative methods. This study is thought to enlighten on
further research. As it is understood from the results, number sense and metacognition are significant in
mathematics. Taking this into consideration, the Ministry of National Education may develop activity for

mathematic lessons in an effective way.
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SAYI HissSi VE USTBILIS iLiSKISI
TURKCE GENiS OZET
GiRIS

Gelismekte olan glinimiz kosullarinda bilginin énemi, bilgiye ulasma yollari, 6grenme-6gretme yaklasimlari,
teknoloji gibi bircok alanda degisim yasanmaktadir. Ozellikle bilim ve teknolojide yasanan gelismeler, bilgiyi pasif
olarak edinmek yerine bilgiye bireysel ¢cabalar yoluyla ulasilmasini gegerli kilmaktadir. Bilgiye ulasabilmek igin
bireylerin problem ¢6zme, kendi 6grenmelerini diizenleyebilme, edindigi bilgileri yeni durumlara transfer etme,
muhakeme etme, akil ylritme, elestirel diisinme, yaratici ve 6zglin stratejiler gelistirme gibi becerilere sahip
olmalari ve bu becerileri sosyal hayatlarinda kullanabilmeleri gerekmektedir. Bu becerilerin kazaniimasinda ve

ginlik hayat durumlarinda kullanilabilmesindematematik bliyik bir 6neme sahiptir.

Hayat boyu ihtiya¢ duyulacak matematigin belirli amaglar etrafinda ele alinmasi okul yillarinda olmaktadir. Okul
matematigi ile bireylere kazandirilmasi istenilen beceriler, 6gretim programlari dahilinde yapilmaktadir. 2005
yilinda c¢agin gereklerine gore glincellenerek uygulamaya konulan matematik dersi Ogretim programi
ilekavramlari iliskilendirme, akil yliritme, esnek diislinme, problem ¢6zme, tahminde bulunma ve zihinden islem
yapmagibi matematiksel becerileri kazandirmak amaglanmistir. Agik¢a ifade edilmeyen fakat 6grencilere
kazandirilmasi amaglanan beceriler yoluyla bilesensel analizi verilen sayi hissi kavramina programda yer
verilmistir (MEB, 2005). Siireg icerisinde program giincellemeleri devam etmis, son giincelleme ise 2018 yilinda
yapilmistir. 2018 yilinda glincellenen matematik dersi 6gretim programinda 6grencilerin Ustbilissel becerileri
kullanabilmeleri amaciyla konular ile 6n 6grenmeler arasinda iliski kurulmus; degerler, beceriler ve yetkinlikler
kapsaminda diger disiplin alanlari ve giinlik hayatla batunlestirilmis; bu yolla Ustbilissel bilgi ve becerilerin

gelistiriimesine 6ncekilere gore daha fazla 6nem verilmistir (MEB, 2018).

Okul matematigindeki dnemli kavramlar olarak karsimiza gikan; 21. yiizyilda matematik egitimi alaninda anahtar
bir icerige sahip olacagi belirtilen; matematik egitiminin merkezine konulan ve okul matematiginin temel amaci
olarak vurgulanan sayi hissi (Yang ve Li, 2008; NCTM, 2000; akt: Yang, 2003) ile (st dizey disinme becerileri
olarak ifade edilen Ustbilis (Woolfolk, 2005; akt: Kacar & Sarigam, 2015) matematik dersi 6gretim programinda

yerini almistir.

Matematik dersi akademik basarisiile gerek sayi hissi (Cekirdekci, Sengiil & Dogan, 2016; Harg, 2010; Jordan,
Glutting ve Ramineni, 2009) gerekse Ustbilisarasinda anlamli iliski bulundugu (Asik & Sevimli, 2015; Memis &
Arican, 2013) gbz 6niine alindiginda, bu iki kavram arasindaki iliski durumunun arastiriimasinin gerekli oldugu

distnilmektedir.

Cekirdekci, S., Sengiil, S. and Dogan, M. C. (2018). The Relationship Between Number Sense and
2475 Metacoghnition. International Journal of Eurasia Social Sciences, Vol: 9, Issue: 34, pp. (2465-2481).



UOESS Year: 9, Vol:9, Issue: 34 DECEMBER 2018

Calismanin amaci matematik egitiminde 6zellikle son yillarda siklikla vurgusu yapilan Ustbilis ve sayi hissi
kavramlarina ait tanimlari, matematik egitimindeki 6nemlerini agiklamak ve sayi hissi ile Gstbilis arasindaki iliskiyi

incelemektir.
YONTEM

Calismada sayi hissi ve Ustbilis literatiir cergevesinde ele alinarak aralarindaki iliski agiklanmistir. Bu nedenle bu
calisma, verilerin sentezlenmesine dayanan bir literatlir taramasi seklinde tasarlanmistir. Kuramsal bir nitelik
tasiyan bu galismada, ilgili literatlir kapsaminda mevcut durum betimlenerek analiz edilmistir. Bu nedenle
calismada nitel veri toplama ydntemlerinden dokiiman incelemesine basvurulmustur. Dokiiman incelemesi
arastirmanin hedeflerine yonelik bilgi iceren yazili materyallerin analizini kapsar (Yildirrm ve Simsek, 2006).
Calismada ilgili literatur taranmis, ulagilan arastirmalar incelenmis ve elde edilen bilgiler tartisilarak sayi hissi ile

Ustbilig arasindaki iligki ele alinmstir.
TARTISMA VE SONUC

Bilim ve teknolojinin hiz kazandig, bireylerin bunlara yetisebilmek, daha fazla Gretim yapabilmek adina zamanla
yaristigl giiniimuz kosullarinda, islem becerilerinde pratiklik, akil yiiritme, muhakeme, zihinden islem yapma,
problem ¢6zme, tahminde bulunma, esnek diistinme ile diisinme becerileri ve stratejileri gibi ist diizey disinme
becerilerine sahip olmak kacginilmazdir. Kazandirilmasi istenilen matematiksel becerileri genel olarak ifade eden
sayl hissinin matematik basarisini olumlu yonde etkilemek (Maryam, Mahnaz ve Hasan, 2011; Mohamed ve
Johnny, 2010; Yang, Li ve Li, 2008), matematiksel dislinceyi ve 6grenmeyi de desteklemek (Markovits ve Sowder,
1994; Yang et al., 2004; akt: Yang ve Hsu, 2009); Ustdiizey diisinme becerisi olan Gstbilisin matematik basarisini
artirmak, problem ¢6zme basarisini yikseltmek yoluyla (Shraw&Dennison, 1994; Md. Yunus & Ali, 2008;
Schneider & Artelt, 2010) 6grencilerin bilissel becerileri aktif olarak kullanmalari ve gelistirmeleri saglanmistir.
Bir tir muhakeme etme yetenegi olan Ustbilis (Kaiser, 2007; akt: Bukova Guzel, 2016) gibi say! hissi de
matematiksel diisiinceler ve muhakeme yetenegi icin oldukca gereklidir (Shumway, 2011; akt: Major ve Perger,
2014). LiteratUr kapsaminda ulasilan bu bulgular matematik Uzerinde etkiye sahip olan sayi hissi ve Ustbilis

arasinda bir iliskinin varligini géstermektedir.

Sayi hissini tam olarak kullanamayan ve kavramlar arasindaki iliskileri kavramayan 6grenciler ginlik hayatta
karsilastiklari sorunlarin Ustesinden gelebilmek icin birgok kurali 6grenmek ve hatirlamak zorunda kalmaktadir.
Ayni zamanda bu durum strateji gelistirme ve problemleri muhakeme etme becerileri gerektiren Ustbilis
becerisini yeter dizeyde sergileyemedigini gostermektedir. Ancak yetiskinler lizerinde yapilan arastirmalarin
sonuglar glinlik hayattaki matematiksel hesaplamalarin yaklasik %80’inin kural temelli hesaplamalar yerine
zihinsel diizenlemelere ihtiya¢ duyuldugunu ortaya koymaktadir (Reys ve Reys, 1995; akt: Pilmer, 2008). Benzer
sekilde 6grenciler, gerekli formilleri 6grenerek bunlari ders kitaplari ve test durumlarina uygulayabilmelerine
ragmen; yeni problemler ile karsilastiklarinda kavramsal iliskileri anlamadiklari igin  soruyu

cevaplandiramamaktadir (VonGlaserfeld, 1995; akt: Yong & Kiong, 2005). Cok sayida arastirmanin sonuglari da
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(Bell, 1974; Markovits ve Sowder, 1994; Mcintosh, Reys ve Reys, 1997; Singh, 2009; Yang ve Hsu 2009) say! hissi
ve Ustbilis becerilerinin glinlik hayatta ihtiya¢ duyuldugu kadar birey tarafindan kazanilmasi gereken beceriler

oldugu sonucuna goétiirmektedir.

Bilginin farkli durumlara uyarlanarak kullaniimasi, bir kavramin tiim yonleriile arasinda baglanti kurulmasi, sayisal
ifadelerin ¢oklu yollarla gorsellestirilmesi, sayisal hatalarin farkedilmesi ve matematikteki sayisal ifadeler ile
ginlik hayat arasinda baglanti kurulmasi esnek dislinmeyi gerektirir. Sayi hissi esnek disinmeye dayali bir
beceri oldugundan (Yang ve Hsu, 2009), esnek disiinme anlamli 6grenmeye bagli olarak sayi hissinin hem
onkosulu hem de bileseni olarak gorilebilir. Ayni zamanda Ustbiliste problem ¢6zme stratejilerinin daha esnek

kullanilmasi icin gereken bir diisinme becerisidir (Metcalfe, 1996; Ormrod, 2003; akt: Kaplan & Duran, 2016).

Bu ¢alismada, sayi hissi ve Ustbilis lizerinde durulmus, sayi hissi ve Ustbilis arasindaki iliski incelenmistir. Literatlire
dayali olarak elde edilen bulgulara gore sayi hissi ile Ustbilis arasindaki iliskinin farkl egitim kademelerindeki
ogrencilerin katilacagl ¢alismalar yapilabilir. Hem nicel hem de nitel yontemlerin kullanildigi arastirmalar
yapilabilir. Bu yoniyle yapilan galismanin sonraki arastirmalara isiktutacagi disliniilmektedir. Elde edilen
sonuglardan anlasildigi gibi, matematikte sayi ve metabilis 6nemlidir. Bunu dikkate alarak, Milli Egitim Bakanligi

matematik dersleri icin etkin bir sekilde etkinlik gelistirilebilir.

Anahtar Kelimeler: Matematik, say! hissi, Ustbilis.
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