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Introduction

Number sense is considered as the individuals’ ability to make mathematical interpretations, to
determine the effect of numbers on operations and to use them in a flexible way, to develop strategies
for numbers and operations (Courtney- Clerk 2012; Reys and Yang, 1998; Tsao, 2004). Olkun (2012),
on the other hand, mentioned the number sense in short as the usage of humber in a flexible and fluent
way. In addition, he defined the number sense as an intuition which can develop in line with the skills
of guessing and mental calculation, and it also enables the development of these skills.

It can be said that the number sense concept drew attention first through the studies of the
National Council of Teachers of Mathematics (NCTM) in the USA. According to the NCTM
standards (2000, p.32), pre-school, primary and secondary school students perceive numbers,
relationships among numbers, representation ways, number systems. In addition, they can calculate
unhaltingly, make predictions appropriately; determine the meaning of operations and their
relationships with one another. It was also expressed that students' ability to meet these standards
depends on the development of individuals' number sense. Thus, it can be said that an individual with
a developed number sense can use daily life mathematics and school mathematics in a flexible and
facilitating way in their lives.

The concept of number sense is difficult to define so it is defined in the literature together with
its characteristics. This has resulted in disagreements among mathematics educators and cognitive
psychologists (Mclintosh et al., 1992). The same situation was also experienced in the determination of
the components which make up number sense. Sengiil and Dede (2013) concluded in their study about
investigating the classifications of number sense components that there was no common classification
for number sense components in the related literature and that the most comprehensive classification
was made by Mcintosh et al. (1992). This result was interpreted as the boundaries of the concept of
number sense being an imprecise concept. Sighn (2009) used five basic components as understanding
the number sense concept, using multiple representations, understanding the effect of the operation,
using equivalent expressions, using calculation and counting strategies based on the classification
made by Mclntosh et al. (1992). These components are as follows:

Component of understanding the number sense concept: This component includes
understanding the value that is represented by the number and understanding the size that is indicated
by the number. The students know and use numbers and the relationships between the numbers (Harg,
2010). For example, the ability of knowing that there can be infinite decimal numbers between 0.5 and
0.6 is an indicator of this component. Component of using multiple representations: This component is
related with knowing various representation ways of the numbers or the value, which the numbers
represent. For example, finding the value that expresses the shaded region in a given whole best is an
indicator of this component. Component of understanding the effect of the operation: It includes
determining the value of the number or the effect of this situation on the result when the operation
differs while making the calculation. Briefly, an individual who has the component of understanding
the effect of the operation knows what kind of effects four operations will have on numbers. (Yang,
Reys, Reys 2007). In other words, it means being able to feel that multiplication does not always make
the numbers bigger or division does not always make the numbers smaller (Graeber and Tirosh, 1990;
Greer, 1987; Mclintosh et al., 1992). For example; when 30 is multiplied by 0.09, the ability of
realizing that the result may be much smaller than 30 is an indication of this component. Component of
using equivalent expressions: This component is related with showing the numbers in different ways,
that is to say, knowing the equivalent of the numbers. For this component, being able to express the
fraction 3/4 with a different equivalence or to perceive whether the results of 30 x 0.5 and 30: 2
operations are equivalent to each other can be given as an example (Ilymen, 2012). Component of using
calculating and counting strategies: This component means implementing mental estimation strategies
without using written calculations while solving problems (Kilig, 2011).

There are some studies about investigating the number sense of elementary school students in
the related literature (Altay & Umay, 2011; Altay, 2010; Aunio, Lim, Hautamaki, & Van Luit, 2004;
Er & Artut, 2017; Er & Artut, 2018; Markovits & Pang, 2007; Markovits, and Sowder, 1994; Pike and
Forrester, 1997; Reys, Kim and Bay, 1999; Sengul and Gulbagci, 2012; Zaslavsky, 2001). In addition,
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some other studies investigated the number sense of pre-service teachers (Altay & Umay, 2011,
Clarke 2012; Sengiil, 2013; Yang, 2007; Yang, Reys, & Reys, 2009; Yaman, 2014; Tsao 2012).
Moreover, there is a study (Er & Artut, 2015) which focuses on the number sense of primary school
teachers and another study (Sengiil & Dede, 2014) that investigated the strategy used by mathematics
teachers while solving number sense problems. Among the studies that are available, no study was
found on the strategies used by primary school teachers while solving number sense problems.

Teachers are the ones who are primarily responsible for bringing the students in problem
solving skills. Furthermore, this becomes more important since the cognitive development levels of
primary, secondary and high school students show varieties (Yilmaz, 2018). In this research, it was
aimed to determine the strategies which the teachers used while solving the problems in the number
sense test and to determine number senses according to the components of number sense. Being an
efficient teacher and teaching mathematics effectively accompany strong subject matter knowledge.
Besides, it is considered that having developed number sense skill is a significant component in order
to be successful in mathematics classes. The fact that teachers are the people who carry out teaching-
learning activities brings them to the forefront in making students gain the number sense concept.
Therefore, it is considered significant to determine what strategies are used by the teachers who have
an important role in students’ gaining number sense skill while solving problems that require number
sense. In this context, it was aimed to determine the strategies used by mathematics teachers and
primary school teachers while solving the problems in the number sense test. In line with this
background, the research questions are formulated as below:

What are the strategies that teachers use in solving the problems in the number sense test?

What are the strategies that teachers use in solving the problems in the number sense test
according to the components of number sense?

Method

This study was designed as “a case study”, which is one of the qualitative research designs.
Case study is a qualitative approach in which information is collected thoroughly via different
information sources about a situation, and then the description of the situation is presented (Creswell,
2015, p.97).

In case studies, generally more than one data collection methods are used. Thus, it is aimed to
to reach data variety which is rich and which will affirm each other. In this research, the responses
which the teachers gave to the Number Sense Test were investigated as documents and the teachers’
opinions about their responses were received.

Study Group

The study group consists of 15 primary school teachers and 15 mathematics teachers who
were selected according to the convenience sampling method and participated in the study voluntarily.
The distribution of primary school teachers and mathematics teachers in the study group according to
their service period and gender is shown in Table 1.

Table 1. The Distribution of the Teachers according to Teaching Experience and Genders

1-5years  6-10years 11-15 years 16-20 21-25 Total
years years
n % N % n % n % n % n %
Primary Female - - 2 22,2 5 55,6 2 222 - - 9 30
School
Teacher Male - - 1 16,7 1 16,7 4 66,7 - - 6 20
Mathematics Female 1 111 5 55,6 3 33,3 - - - - 9 30
Teacher Male 1 16,7 4 66,7 1 16,7 - - - - 6 20
Total 2 6,7 12 40 10 333 6 20 - - 30 100

When Table 1 is considered, it is seen that of 30 teachers participating in the research, 18 were
female and 12 were male. It is figured out that approximately 6.7% of 30 teachers had teaching
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experience of 1-5 years, 40% of them had teaching experience of 6-10 years, 33.3% of them had
teaching experience of 11-15 years and 20% of them had teaching experience of 16-20 years.

Data Collection

The data of the research were obtained by means of interview and document analysis
techniques. In qualitative research, written and visual materials and equipment related to the research
problem can be included in the research in addition to interview and observation methods so as to
increase the validity in qualitative research. Documents are effective information sources (Yildirim,
Simgek, 2008).

In line with this purpose, the teachers’ answers to the number sense test were used as a
document in this study. Interviews were carried out with the same teachers to determine how they
thought while solving the questions in the number sense test.

NST was administered to each teacher individually. After the teachers had completed their
answers to the items in the test, interviews were conducted with them to determine the strategy they
used in solving the questions. During the interviews, teachers were asked to explain how they reached
the answer which they gave and how they thought while solving the problem. Interviews were
recorded by using a recorder upon the permission of the teachers.

The informed consent forms were taken from the participants as the data collection process of
this study was in the scope of a qualitative study requiring direct communication with the individuals.

Data Collection Tool

The data collection tool was based on some questions from the number sense scale adapted by
Singh (2009) from Mcintosh, Reys, Reys Bana and Farrell (1997). Following the field experts’
suggestions, some of the questions in the original form were excluded from NST as they were not
considered appropriate for the levels of the teachers. Moreover, the views of a language specialist were
taken for the purpose of controlling the translated version of NST. In line with the advice given, some
measurement units such as miles and gallons which were not used in Turkey was taken out. Then, the
test was finalized. There are 5 components in the test as understanding the concept of number, using
the multiple representations of numbers, understanding the effect of operations, using equivalent
expressions, using calculation and counting strategies. It consists of 25 items about the subjects (item
numbers: 8, 9, 14, 24), decimal numbers (item numbers: 3, 4, 6, 10, 12, 13, 17, 20, 22, 23, 25),
fractions (item numbers: 1, 2, 7, 11, 15, 16, 18, 19, 21, 22) and percentages (item numbers: 5, 10, 22).
(Note: Item 10 is related to the concept of decimals and percentages and Item 22 is about the concepts
of decimals, fractions and percentages). The components of the Number Sense Test (NST), the
distribution of the questions about these components and sample items are presented in Table 2.

Table 2. Components of number sense test and distribution of questions about these components and sample
items

Components  Items Sample Item
Understandi  Number of items: Item 1:
ng the 0 Is there a fraction between — and = 2 Ifyes, h fracti
concept of ltem numbers: s there a fraction between 5 an 5 yes, how many fractions are
number 1,6,11,16,21,25 there?

Item 12:

- o B c =] E F (e

Usm_g !\lumk?er of N ! } .3 3 .
multiple items:5 5 P " iy
representati  Item numbers:2, . . . .

Some letters are given on the numerical axis. Please, form a fraction in
ons 7,12,17, 22 . . .

which the numerator may be about 2 times the denominator.

Answer :

Understandi ::I:r:lnst_)gr of Item 23:
ng the effect ltem ' Which of the following operations’ result is correct?
of the number-3.8.13.18 A) 45 x1.05=39.65B) 4.5x6.5=292.5
operation T C) 87 x 1.076 = 93.61 D) 589 x 0.95 = 595.45

23
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Table 2. Components of number sense test and distribution of questions about these components and sample
items (Devami)

Number of

Using items:4 ”e“? 4 -
equivalent ltem Which of the following is the same as the result of 0.5 x 840?
expressions  numbers:4,9,14,1 A) 840 = 2 B) 840 + 2C) 5 x 8400

9 T D) 5x 840 E) 0.50 x 84
Using Number of Item 24:
calculation items:5 Choose the correct option for the result of [ 6 x 347 ] + 43.
and Item A) Approximately 30 B) Approximately 50

counting numbers:5,10,15, C) Approximately 80 D) Approximately 100
strategies 20,24

Total 25 items

Data Analysis

The data obtained from the research were analyzed by means of qualitative analysis methods.
The audio recordings obtained from the interviews were transcribed and these data were analysed
descriptively. Descriptive analysis is the interpretation and summarization of research data according
to the themes which had been determined previously (Yildirrm & Simsek, 1999). Identifying codes
were assigned to the mathematics teachers as MT1, MT2,... and to the primary school teachers as
ET1, ET2,... for the confidentiality of the interviews.

The strategies which were used while solving the number sense problems were coded under
four categories: answers without any explanation (no explanation), rule-based strategy (RBS), number
sense-based strategy (NSBS), and partially number sense-based strategy (PNSBS). The meanings and
content of these categories are given below.

Answers without any explanation (No explanation): It includes the answers which are not responded or
not explained.

Rule-based strategy (RBS): It contains reaching the results holding to the process or adhering to the
rules. For example; finding the result by equalizing the denominator in the addition operation of two
fractions with different denominators.

Number sense-based strategy (NSBS): It contains understanding numbers, knowing the relative size of
numbers, using a reference point, estimating the result and evaluating its appropriateness, and knowing
the effects of numbers on operations (Sengiil, 2013). For example; ability to decide that the fraction
4/7 is greater than the fraction 2/5 without using any algorithm.

Partially number sense-based strategy (PNSBS): In this strategy, rule-based and number sense-based
strategies are used together. For example; feeling the need to convert the numbers to decimals and do
this by using a paper and pencil algorithm if necessary when comparing numbers, using the points 1
and 0.5 as reference points while deciding that the number 8/15 is greater than the number 0.5,
(Sengiil, 2013).

Findings
The findings and interpretations obtained from the research data are presented in this section

Findings and Interpretations about the strategies which the teachers used while solving the questions
in the Number Sense Test

This study aimed to determine the number sense strategies used by teachers. The data were
obtained from 15 primary school teachers and 15 mathematics teachers via NST. The distribution of
the strategies which were used by primary school teachers and mathematics teachers in the responses
to the the questions in the NST is shown in Table 3 below.
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Table. 3 The Distribution of Frequency and Percentages about the strategies used by the teachers in solving the
questions in the Number Sense Test

NO

NSBS PNSBS RBS EXPLANATION TOTAL

f %  f % f % f % f %
Primary School 123 328 32 85 208 554 12 3,2 375 50
Teacher
Mathematics Teacher 221 58,9 43 11,4 108 28,8 3 0,8 375 50
Total 344 458 75 10 316 421 15 %2 750 100

According to Table 3, it was seen that 32.8% of the answers obtained from primary school
teachers and 58.9% of the answers obtained from mathematics teachers used number sense based
strategies, 8.5% of the answers obtained from primary school teachers and 11.4% of the answers
obtained from mathematics teachers used partially number sense based strategies, 55.4% of answers
obtained from primary school teachers and 28.8% of answers obtained from mathematics teachers
used rule-based sense strategies. As seen in Table 3, it was seen that most of the answers (58.9%)
obtained from mathematics teachers used number sense-based strategies while solving the problems in
NST, and the majority (55.4%) of the answers obtained from primary school teachers used rule-based
strategies.

Findings and Interpretations related to the Strategies used by the teachers according to the
Components of Number Sense in the Number Sense Test

Findings and Interpretations about the questions related to the component of understanding the
Number Concept

Table 4 presents the distribution of percentages and frequencies of the strategies used by
primary school teachers and mathematics teachers in their answers to the questions about the
component of understanding the number concept.

Table. 4 The distribution of percentages and frequencies of the strategies used by teachers in their answers to
the questions about the component of understanding the number concept

NSBS PNSBS RBS NO EXPLANATION TOTAL
f % f % f % f % f %
Primary School Teacher 14 155 4 44 66 733 6 6,6 90 100
Mathematics Teacher 41 455 6 6,6 43 477 0 0 90 100
Total 180 100

When Table 4 was considered, it was seen that 15.5% of the answers obtained from primary
school teachers and 45.5% of the answers obtained from mathematics teachers used number sense
based strategies in the items of NST containing the understanding the number concept. It was also
seen that 4.4% of the answers obtained from primary school teachers and 6.6% of the answers
obtained from mathematics teachers used partially number sense based strategies and 73.3% of the
answers obtained from primary school teachers and 47.7% of the answers obtained from mathematics
teachers used rule-based strategies. Furthermore, some examples from the interviews with teachers
and their answers to the items in the component of understanding the number concept (Figure 1,
Figure 2 and Figure 3) were presented.

Figure 1. A Mathematics Teacher’s solution by number sense based strategy
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The explanation of the teacher who gave the answer for item 21 in Figure 1;
“The fractions in choice A are both smaller than half so they are smaller than 1. In choice B, one of
the numbers is half and the other one is smaller than half. In choice C, both numbers are smaller than
half. In choice D, there is an addition of a number bigger than half and a half, so the result is bigger
than 1 (MT4).”.
When the solution shown in Figure 1 and the views of the teacher were considered together, it can be
said that MT4 used number sense based strategy while solving the problem.

Figure 2. A Primary School Teacher’s solution by rule-based strategy

The explanation of the teacher who gave the answer for item 21 in Figure 2;

“1 equalized the denominators in all choices and | thought choice D is bigger than the others (ET8) .
When the solution shown in Figure 2 and the views of the teacher were considered together, it can be
said that ET8 used number sense based strategy while solving the problem. ET8 solved the problem by
depending on the rule which says it is needed to equalize the denominators while doing addition
operation in rational numbers.

Figure 3 below shows the solution of the teacher for item 25.

Figure 3. A primary school teacher’s solution by rule based strategy
The explanation of the primary school teacher who gave the answer in Figure 3 for item 25
“I added up all with the method we all know. | saw the result was in choice C (ET3) ”.

When the solution shown in Figure 3 and the views of the teacher on this issue were considered
together, ET3 depended on the rules which are used while doing addition with decimal numbers,
preferred the rule writing them one under the other and adding up. Therefore, we can interpret that the
teacher reached the solution by using rule based strategy.

Here are some number sense based examples given in the interviews;
“ 715 +590+4 =1309 | added them up by rounding integer parts down or up (MT5).”

“When we take 715,347 as 700, 589,2 as 600 and 4,553 as 5 and add them up, we get a number
around 1300. That is to say, the integer part must have maximum 4 digits. That is in choice C (MT1).”

“When we add up first two numbers, we get around 1200. So, approximate answer is 1300 or
something and that is in choice C (ET2)”.

Findings and Interpretations about the component of using Multiple Representations

The distribution of percentages and frequencies of the strategies used by primary school
teachers and mathematics teachers in their answers to the questions about the component of using
Multiple Representations were presented in Table 5.
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Table. 5 The distribution of percentages and frequencies of the strategies used by teachers in their answers to the
questions about the component of using multiple representations

NSBT PNSBT RBT NO EXPLANATION TOTAL
F % f % f % f % f %
Primary School Teacher 15 20 9 12 45 60 6 8 75 100
Mathematics Teacher 19 253 19 253 35 46,6 2 2,6 75 100
Total 150 100

According to Table 5, it was seen that 20% of the answers obtained from primary school
teachers and 55.3% of the answers obtained from mathematics teachers used number sense based
strategies in the items of NST containing the component of using multiple representations. It was also
seen that 12% of the answers obtained from primary school teachers and 25.3% of the answers
obtained from mathematics teachers used partially number sense based strategies and 60% of the
answers obtained from primary school teachers and 46.6% of the answers obtained from mathematics
teachers used rule-based strategies. In addition, some examples from the interviews with teachers and
their answers to the items in the component of using multiple representations (Figure 4 and Figure 5)
were presented.

Figure 4. A Mathematics teacher’s solution by number sense based strategy
The explanation of the mathematics teacher who gave the answer in Figure 4 for item 7
“I thought C was close to 1, E was close to 2 so E / C was closer (MT7) ”.

When the solution shown in Figure 4 and the views of the teacher were considered together, it can be
said that this teacher (MT7) used number sense based strategy while solving the problem.

Figure 5. A primary school teacher’s solution by rule based strategy
The explanation of the primary school teacher who gave the answer in Figure 5 for item 7

“I assigned some values to F and D and | divided them. I left the first fraction as it was. | turned the
fraction 2 upside down and multiplied. | found a value around 2 (ET15) ”. When the solution shown in
Figure 5 and the views of the teacher on this issue were considered together, it can be said that ET15
used rule based strategy while solving the problem.
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Findings and Interpretations about the component of understanding the effect of the operation

Table 6 presents the distribution of percentages and frequencies of the strategies used by
primary school teachers and mathematics teachers in their answers to the questions about the
component of understanding the effect of the operation.

Table. 6 The distribution of percentages and frequencies of the strategies used by teachers in their answers to the
questions about the component of understanding the effect of the operation

NO
NSBT PNSBT RBT EXPLANATI TOTAL
ON
f % F % f % f % f %
Primary School Teacher 25 33,3 10 133 40 53,3 0 0 75 100
Mathematics Teacher 56 74,6 9 12 10 13,3 0 0 75 100
Total 150 100

As seen in Table 6, 33.3% of the answers obtained from primary school teachers and 74.6% of
the answers obtained from mathematics teachers used number sense-based strategies in the items of
NST containing the component of understanding the effect of the operation. It was also seen that
13.3% of the answers obtained from primary school teachers and 12% of the answers obtained from
mathematics teachers used partially number sense based strategies and 53.3% of the answers obtained
from primary school teachers and 13% of the answers obtained from mathematics teachers used rule-
based strategies. In addition, some examples from the interviews with teachers and their answers to the
items in the component of understanding the effect of the operation (Figure 6) were presented.

Figure 6. A Primary School Teacher’s solution by rule-based strategy
The explanation of the primary school teacher who gave the answer in Figure 6 for item 23

“I made operations for all choices one by one and | concluded that choice C was right (ET4) ”. When
the solution shown in Figure 6 and the views of the teacher on this issue were considered together, it
can be said that ET4 used rule based strategy while solving the problem.

The explanation of the mathematics teacher for item 23

“I rounded the numbers. If I multiply by 1 in choice A, it makes 45 so it must be bigger with the
number. In choice D, if the number 0.95 were 1, if wouldn 't be correct as the number 589 was smaller.
It must be smaller than 589. In choice B, the integer part must be abouz 24. It can’t be a number like
292. (MT1).”“When I multiply 45 by 1.05, I will get something bigger than 45. In choice B, if we think
as 5 and 7, we get 35 so the number 292 is very big. Similarly, the result must be smaller than 589 in
choice D (MT7)”. When the views of MT1 and MT7 are considered, it can be interpreted they used
number sense based strategies.

Findings and Interpretations about the component of using equivalent expressions

Table 7 presents the distribution of percentages and frequencies of the strategies used by
primary school teachers and mathematics teachers in their answers to the questions about the
component of using equivalent expressions.
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Table. 7 The distribution of percentages and frequencies of the strategies used by teachers in their answers to the
questions about the component of using equivalent expressions

NO

NSBT PNSBT RBT EXPLANATION TOTAL
f % f % f % f % f %
Primary School 20 483 3 5 28 466 0 0 60 100
Teacher
Mathematics Teacher 44 73,3 4 6,6 11 18,3 1 1,6 60 100
Total 150 100

When Table 7 was considered, it was seen that 48.3% of the answers obtained from primary
school teachers and 73.3% of the answers obtained from mathematics teachers used number sense-
based strategies in the items of NST containing the component of using equivalent expressions. It was
also seen that 5% of the answers obtained from primary school teachers and 6.6% of the answers
obtained from mathematics teachers used partially number sense-based strategies and 46.6% of the
answers obtained from primary school teachers and 18.3% of the answers obtained from mathematics
teachers used rule-based strategies. In addition, some examples from the interviews with teachers and
their answers to the items in the component of using equivalent expressions (Figure 7 and Figure 8)
were presented.

Figure 7. A Mathematics Teacher’s solution by number sense based strategy
The explanation of the mathematics teacher who gave the answer in Figure 7 for item 14

“While solving the problem, when | add a 93 to the number 12462, | can get the result of the
operation 93x135 (MT1) .

When the solution shown in Figure 7 and the views of the teacher were considered together, it can be
said that MT1 used number sense based strategy while solving the problem.

Figure 8. A Primary School Teacher’s solution by rule-based strategy
The explanation of the primary school teacher who gave the answer in Figure 8 for item 14

“l wrote two number one under the other and I did multiplication that we know and | got 12555
(ET6) ”. When the solution shown in Figure 8 and the views of the teacher were considered together, it
can be said that ET6 used rule based strategy while solving the problem.

Findings and Interpretations about the component of using calculation and counting strategies

Table 8 presents the distribution of percentages and frequencies of the strategies used by
primary school teachers and mathematics teachers in their answers to the questions about the
component of using calculation and counting strategies.
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Table. 8 The distribution of percentages and frequencies of the strategies used by teachers in their answers to the
questions about the component of using calculation and counting strategies

NO

NSBT PNSBT RBT EXPLANATION TOTAL
f % f % f % f % f %
Primary School Teacher 40 533 6 8 29 38,6 0 0 75 100
Mathematics Teacher 61 81,3 5 6,6 9 12 0 0 75 100
Total 150 100

As seen in Table 8, 53.3% of the answers obtained from primary school teachers and 81.3% of
the answers obtained from mathematics teachers used number sense-based strategies in the items of
NST containing the component of using calculation and counting strategies. It was also seen that 8%
of the answers obtained from primary school teachers and 6.6% of the answers obtained from
mathematics teachers used partially number sense-based strategies and 38.6% of the answers obtained
from primary school teachers and 12% of the answers obtained from mathematics teachers used rule-
based strategies. In addition, some examples from the interviews with teachers and their answers to the
items in the component of using calculation and counting strategies (Figure 9) were presented.

Figure 9. A Primary School Teacher’s solution by rule-based strategy

The explanation of the primary school teacher who gave the answer in Figure 9 for item 24

“l multiplied the number in parenthesis first and | got 2082. When | divided this by 43, | got 48.
Choice B is the closest to this result (ET4) ”. When the solution shown in Figure 9 and the views of the
teacher were considered together, it can be said that ET64 used rule-based strategy while solving the
problem. An example from the interviews on number sense based strategy;

“I rounded 347 up to 350. | took 43 as 40 and | did the operation mentally. I thought when we divide
2100 by 40, we get about 50 (MT11)”.

Discussion, Conclusion and Recommendations

This study aims to determine the strategies used by teachers while solving the problems in the
number sense test and the strategies they used while solving the problems in the number sense test
according to the components of number sense and data were obtained from mathematics teachers and
primary school teachers. All solutions obtained from primary school teachers and mathematics
teachers (without considering the answers as true or false) were considered and it was seen that 32.8%
of primary school teachers' solutions had number sense based strategy, 55.4% of them had rule-based
strategy, and 58.9% of mathematics teachers' solutions had number sense-based strategy and 28.8% of
them had rule-based strategy.

Tsao (2005) investigated the cognitive process used by pre-service primary school teachers in
solving number sense problems and concluded that pre-service teachers with low number sense used
rule-based solving methods rather than number sense-based methods. Yang (2007) carried out
interviews with pre-service teachers to determine the strategies they used in problems involving the
number sense. The results of the research showed that most of the pre-service teachers used written
calculations instead of using their number sense in solving problems. Similarly, Yang, Reys, and Reys
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(2007) dealt with the strategies used by pre-service primary school teachers in problem solving about
real life situations. They concluded in their study that the pre-service teachers mostly preferred using
rule-based strategies. Sengiil (2013) found out in his research that pre-service primary school teachers
had low number sense skills. It was also observed that rule-based strategies were preferred in all
components of the number sense when the solution methods of pre-service teachers were reviewed.
Moreover, Courtney-Clarke (2012) concluded in the study that pre-service teachers were insufficient
to use number sense strategies.

The results of the literature review (Tsao, 2005; Yang, 2007; Sengiil, 2013) revealed that
primary school teachers preferred to use rule-based strategies more when solving number sense
problems. This study provided similar results. In this study, the solutions obtained from 15 primary
school teachers were investigated and it was seen that teachers used rule-based strategies in most of
the solutions. Therefore, it can be said that the results of this study are parallel to the findings in the
literature.

Sengiil and Dede (2014) conducted a study which aimed to determine the strategies that are
used by pre-service mathematics teachers while solving number sense problems and they concluded
that they had moderate level of problem-solving using a number sense-based strategy.

In this study, it was revealed that the mathematics teachers preferred number sense-based
strategies more than the primary school teachers do while solving problems. The fact that the
mathematics teachers preferred number sense-based strategies more than the primary school teachers
did may be due to the fact that they faced more mathematical situations in their educational
background and they were engaged in problem solving activities more. When, however; the
percentage (58.9%) of the mathematics teachers who preferred number sense based strategies was
higher, it can be said that this percentage was not much high. It can be expressed here that the result
obtained by Sengiil and Dede (2014) and the result obtained by this research are similar to each other
in this aspect.

Yang, Reys, and Reys (2007) explained that the primary school teachers used the number
sense-based strategies less as their level of number sense was quite low. Altay and Umay (2011), on
the other hand, concluded in their study in which they examined the relationship between number
sense skills and counting skills of pre-service primary school teachers that they used calculations that
take a long time to solve rather than effective practical methods, and that pre-service teachers used
calculations that take a long time to solve rather than effective practical methods. They also revealed
in their study that even if the calculation skills of the pre-service primary school teachers were high,
their numerical skills were low. In our country, teachers have exams which require memorizing rules
and solving a lot of tests during their educational lives and this may lead them to use rule-based
strategy rather than number sense strategy.

When the strategies used by the teachers in this study were considered according to the
components of number sense, it was concluded from the solutions obtained from primary school
teachers (53.3%) and solutions obtained from mathematics teachers (81.3%) that they used the number
sense-based strategy in the problems related to the component of "using calculation and counting
strategies" more. In addition, it was observed that the component of "understanding the number
concept” of was the lowest (15.5%) in the solutions of primary school teachers, the component of
“using multiple representation” was the lowest (25.3%) in the solutions of mathematics in NSBT.

Sengiil (2013) stated in his study that pre-service primary school teachers used the paper-
pencil algorithm in the items related to the component of "understanding the meaning and size of
numbers". Yang (2007) and Tsao (2005) also obtained similar results regarding this component. In this
context, it can be said that the results obtained from this study are parallel to the results obtained in
Sengiil (2013), Yang (2007) and Tsao (2005).

Consequently, it was seen in this study that the mathematics teachers’ levels of using the
number sense-based strategy was moderate, and the primary school teachers' levels of using the
number sense-based strategy was low. It was also revealed that the components in which the number
sense-based strategy was used the least were “understanding the number concept” and “using
multiple representations”. It was also observed in some other studies conducted with primary school
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students in the literature about number sense that students' number sense was low (Altay & Umay,
2011; Altay, 2010; Aunio, Lim, Hautamaki & Van Luit, 2004; Er & Artut, 2017; Er & Artut, 2018;
Markovits and Pang, 2007; Markovits, and Sowder, 1994; Pike and Forrester, 1997;, Reys, Kim and
Bay, 1999; Sengul and Gulbagci, 2012; Zaslavsky, 2001). Yang, Reys and Reys (2007) stated that
students 'number senses were low because teachers were inadequate to help students and because
teachers' number senses were low.

When the importance of number sense was considered in this context, teachers’ number sense
should be developed first in order for them to support the students’ development of number sense.
Therefore, studies on this issue can be carried out in classes at the level of undergraduate education.
Moreover, in-service courses or seminars can be organized to support primary school teachers and
mathematics teachers to use number sense. The effect of various teaching methods on the development
of number sense can be investigated in further research and studies on number sense development can
be conducted. In addition, studies investigating the relationship between number sense skill and
prediction skill can be carried out.
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Giris
Say1r duyusu bireylerin matematiksel yorumlar yapabilme, sayilarn islemler {izerindeki
etkisini belirleyebilme ve esnek bir bicimde kullanabilme, sayilar ve islemlerle ilgili stratejiler
gelistirebilme yetenegidir(Courtney- Clerk 2012; Reys ve Yang, 1998; Tsao, 2004). Olkun(2012) ise
say1 duyusunu kisaca, saymin esnek ve akici bir sekilde kullanimi olarak ifade etmistir. Bunun yam
sira tahmin ve zihinden hesap yapma becerileri ile gelisebilen, ayn1 zamanda bu becerilerin
gelismesini saglayan bir sezgi olarak tanimlamustir.

Say1 duyusu kavrami ilk olarak Amerika’ daki Ulusal Matematik Ogretmenleri Konseyi nin
(NationalCouncil of Teachers of Mathematics) caligmalartyla dikkat cektigi sOylenebilir. NCTM
(2000,s32) standartlarma gore okul Oncesi, ilkdgretim ve orta dgretim 6grencileri sayilari, sayilarin
arasindaki iliskileri, temsil yollarini, say1 sistemlerini anlamanin yaninda, akici bir bigcimde hesaplama
ve uygun tahminler yapabilir, islemlerin anlamini, birbirleriyle olan iliskilerini belirlerler. Ogrencilerin
bu standartlar1 saglayabilmesinin bireylerin say1 duyusu gelisimine bagli oldugu ifade edilmistir.
Buradan gelismis bir say1 duyusuna sahip bir bireyin giinliik hayat ve okul matematigini esnek, kendi
islerini kolaylastirici bir bicimde kullanabilecegi sdylenebilir.

Sayr duyusu kavrami tanimlanmasi zor olan bir kavram olmasi nedeniyle literatiirde
ozellikleriyle tanimlanmistir. Bu durum matematik egitimcileri ve biligsel psikologlar arasindaki farkli
fikirleri ortaya ¢ikarmistir(McIntosh ve ark., 1992). Bu durum say1 duyusunu olusturan bilesenlerin
belirlenmesinde de gerceklesmistir. Sengiil ve Dede (2013) say1 duyusu bilesenlerine ait siniflamalari
inceledikleri ¢alismalarinda, ilgili literatiirde say1 duyusu bilesenlerine yonelik ortak bir siniflama
bulunmadigi, en kapsamli simiflamanin Mcintosh ve ark., (1992) tarafindan yapildigi sonucuna
ulasmiglardir. Bu sonucu sayt duyusu kavraminin sinirlarinin kesin olmayan bir kavram olmasi
biciminde yorumlamiglardir. Sighn (2009), calismasinda McIntosh ve ark., (1992) tarafindan yapilan
siniflamay1 temel alarak sayr kavramini anlama, ¢oklu temsil kullanma, islemin etkisini anlama,
denklik gosterimi kullanma, hesaplama ve sayma stratejilerini kullanma olarak bes temel bilesen
kullanmigtir. Bu bilegenler asagida agiklanmistir.

Sayr kavramimi anlama bilegeni: Bu bilesen sayinin temsil ettigi degeri anlamay1 ve sayinin
belirttigi biiyiikliigli anlamay1 icermektedir. Sayilar1 ve aralarindaki iligkileri tam olarak bilir ve
kullanirlar (Harg, 2010). Ornegin 0,5 ile 0,6 sayilar1 arasinda sonsuz tane ondalikli say1 olabilecegini
bilme becerisi bu bilesenin bir gostergesidir. Coklu temsil kullanma bileseni: Bu bilesen sayinin farkli
temsil bigimlerini veya temsil ettigi degeri bilme ile ilgilidir. Ornegin verilen bir biitiindeki tarali
bolgeyi en iyi ifade eden degeri bulmak bu bilesenin bir gostergesidir. Islemin etkisini anlama
bileseni: Hesaplama yapilirken saymin degeri ya da islem farklilagtiginda bu durumun sonuca
etkilerini belirleyebilmeyi icerir. Kisaca, islemin etkisini anlama bilesenine sahip bir birey dort
islemin sayilar {izerine nasil etki edecegini bilir (Yang, Reys, Reys 2007). Bir baska deyisle, ¢arpma
isleminin her zaman sayilar1 biiyiitmeyecegini ve bdlme isleminin de sayilar1 daima kiigiiltmeyecegini
hissedebilmek anlamina gelmektedir (Graeber ve Tirosh, 1990; Greer, 1987; Mclintosh ve ark., 1992).
Ornegin 30 sayisinin bir 0,09 ile carpilmasi durumunda sonucun 30 sayisindan ¢ok kiiiik bir deger
olabilecegini fark edebilme bu bilesenin bir gostergesidir. Denklik gdsterimi kullanma bilegeni: Bu
bilesen sayilarin farkli bicimlerde gosterimi yani esdegerlerinin bilinmesi ile ilgilidir. Bu bilesen ile
ilgili olarak 3/4 kesrini farkli bir dengi ile ifade edebilme veya 30 x 0,5 ve 30: 2 islemlerinin
sonuglarinin birbirine denk olup olmama durumlarini algilayabilme ornek olarak verilebilir(lymen,
2012).Hesaplama ve sayma stratejilerini kullanma bileseni: Bu bilesen yazili hesaplamalar olmadan
problemleri ¢ozerken zihinsel tahmin stratejilerini uygulamadir(Kilig,2011).

Literatiir incelendiginde say1 duyusu kavramina iliskin ilkogretim dgrencilerin say1 duyularini
inceleyen (Altay ve Umay, 2011; Altay, 2010; Aunio, Lim, Hautamaki ve Van Luit, 2004; Er ve Artut,
2017; Er ve Artut, 2018; Markovits ve Pang, 2007; Markovits, ve Sowder, 1994; Pike ve Forrester,
1997; ,Reys, Kim ve Bay, 1999; Sengul ve Gulbagci, 2012; Zaslavsky, 2001) arastirmalara
rastlanmistir. Bunun yani1 sira 6gretmen adaylarinin say1 duyularimi inceleyen (Altay ve Umay, 2011;
Clarke 2012; Sengiil, 2013; Yang, 2007; Yang, Reys ve Reys, 2009; Yaman,2014; Tsao 2012)
aragtirmalar oldugu goriilmektedir. Ayrica simif dgretmenlerinin say1 duyularinin ele alindig1 bir tane
(Er ve Artut, 2015), matematik 6gretmenlerinin sayr duyusu problemlerini ¢ozerken kullandiklari
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stratejiyi inceleyen bir tane (Sengiil ve Dede, 2014)arastirma oldugu goriilmektedir. Ulasilabilen
kaynaklarda sinif 6gretmenlerinin say1 duyusu problemlerini ¢ozerken kullandiklari stratejilerin ele
alindig1 herhangi bir ¢alisma ile karsilagiimamustir.

Ogrencilere problem ¢ézme becerisinin kazandirilmasinda éncelikli olarak sorumlu olan
kisiler ogretmenlerdir. Ayrica, ilkokul, ortaokul ve lise Ggrencilerinin biligsel gelisim seviyeleri
farklilik gosterdiginden bu durum daha onemli hale gelmektedir(Yilmaz, 2018). Bu arastirmada
ogretmenlerin say1 duyusu testindeki problemleri ¢dzerken kullandiklart stratejilerinin belirlenmesi ve
say1 duyularinin say1 duyusu bilesenlerine gore belirlenmesi amag¢lanmistir. Etkin 6gretmen olabilmek,
etkili matematik 6gretimi yapabilmek giiclii bir alan bilgisini beraberinde getirmektedir. Bunun yan
sira matematik derslerinde basarili olabilmek i¢in say1 duyusu becerisinin gelismis olmasinin 6nemli
bir unsur oldugu gériilmektedir. Ogretmenlerin dgretme—dgrenme faaliyetlerini gerceklestiren kisiler
olmast say1r duyusu kavraminin kazandirilmasinda onlart 6n plana ¢ikarmaktadir. Dolayisiyla
ogrencilerin say1 duyusu becerini kazanmasinda 6nemli olan dgretmenlerin say1 duyusu gerektiren
problemler ¢6zerken hangi stratejileri kullandiklarinin  belirlenmesinin =~ 6nemli  oldugu
diisiiniilmektedir. Bu baglamda bu caligmada matematik 6gretmenlerinin ve sinif 6gretmenlerinin say1
duyusu testindeki problemleri ¢ozerken kullandiklari stratejilerin belirlenmesi amaglanmistir. Bu
baglamda arastirmanin problemleri;

Ogretmenlerin say1 duyusu testindeki problemlerde kullandiklari stratejiler nelerdir?

Ogretmenlerin  say1 duyusu testindeki problemlerde sayr duyusu bilesenlerine gore
kullandiklari stratejiler nelerdir?

Yontem

Bu ¢alisma da nitel arastirma desenlerinden “durum ¢alismas1” deseni kullanilmistir. Durum
calismasi, bir durum hakkinda farkli bilgi kaynaklar1 aracilifiyla derinlemesine bilginin toplanildigi,
bir durum betimlemesinin ortaya koyuldugu nitel bir yaklagimdir (Creswell, 2015, s. 97).

Durum caligmalarinda genellikle birden fazla veri toplama yontemi kullanilir. Boylelikle
zengin ve birbirini dogrulayacak veri ¢esitliligine ulasilmaya ¢aligilir. Bu aragtirmada da 6gretmenlerin
SDT ‘ye vermis olduklar1 cevaplar dokiiman olarak incelenmis, ayrica 6gretmenlerden cevaplari ile
goriisler alinmustir.

Arastirma Grubu

Calisma grubu kolay ulasilabilir durum 6rneklemesine gore secilen, goniilliiliik esasina dayali
olarak arastirmaya katilan 15 sinif 6gretmeni ve 15 matematik 6gretmeninden olusmaktadir. Calisma
grubunda yer alan simf 6gretmenlerinin ve matematik 6gretmenlerinin hizmet siirelerine ve cinsiyete
gore dagilimi Tablo 1’°de gosterilmistir.

Tablo 1. Ogretmenlerin hizmet siirelerine ve cinsiyete gore dagilimi

1-5y1l 6-10y1l 11-15y1l 16-20y1l 21-25y1l Toplam
n % N % n % n % n % n %
Simif Kadin - - 2 22,2 5 55,6 2 22,2 - - 9 30
Ogretmeni  Erkek - - 1 167 1 167 4 667 - -6 20
Matematik  Kadin 1 111 5 556 3 33,3 - - - - 9 30
Ogretmeni  Erkek 1 16,7 4 66,7 1 16,7 - - - - 6 20
Toplam 2 6,7 12 40 10 33,3 6 20 - - 30 100

Tablo 1 incelendiginde Arastirmaya katilan 30 6gretmenin; 18’si kadin, 12’si ise erkektir. 30
ogretmenin yaklasik % 6,7’inin 1-5 y1l , % 40 “unun 6-10 y1l, %33.3 “sinin 11-15 yil, % 20 ’sinin 16—
20 y1l hizmet stireleri oldugu anlagilmaktadir.

Verilerin Toplanmasi

Aragtirma verileri, gériisme ve dokiiman analizi teknigi ile elde edilmistir. Nitel aragtirmalarda
aragtirmanin gecerliligini arttirmak amaciyla goriigme ve gdzlem yontemlerinin yani sira, ¢alisilan
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arastirma problemi ile ilgili yazili ve gorsel materyal ve malzemelerde arastirmaya dahil edilebilir.
Dokiimanlar etkili bilgi kaynaklaridir (Yildirim, Simsek, 2008).

Bu amagla bu aragtirmada dokiiman olarak 6gretmenlerin say1 duyusu testindeki cevaplar
kullanilmigtir.  Gorligmeler de ayni Ogretmenlerle sayr duyusu testindeki sorular1 ¢ézerken nasil
diisiindiiklerini belirlemek amaciyla yapilmstir.

SDT her bir dgretmene bireysel olarak uygulanmistir. Ogretmenler testte yer alan maddelere
iligkin cevaplar1 tamamlandiktan sonra sorularin ¢éziimiinde kullandiklari stratejiyi belirlemek
amactyla onlarla gériismeler yapilmistir. Goriismeler sirasinda gretmenlerden verdikleri cevaba nasil
ulastiklarmi, nasil diisiindiiklerini agiklamalar1 istenmistir. Ogretmenlerden den izin alinarak kayit
cihazi araciligryla goriismeler kaydedilmistir.

Bu arastirmanin veri toplama siirecinde goriisme yapilmasi, dogrudan bireylerle iletisim
halinde olmay1 gerekten bir nitel ¢aligma olmasi sebebiyle, veri toplanan bireylerin izinlerinin oldugu
onam formu kullanilmstir.

Veri Toplama Aract

Veri toplama araci Singh, (2009)'in Mclintosh, Reys, Reys Bana, ve Farrell, (1997)'dan
uyarladigr say1 duyusu Olgegindeki bazi sorulardan olusturulmustur. Orijinal formdaki sorularin
bazilari iki alan uzmaninin da goériisii alinarak 6gretmenlerin seviyesine uygun olmadigindan SDT’den
cikarilmistir. Ayrica SDT hazirlandiktan sonra geviri kontrolii amactyla bir dil uzmaninda gortisleri
almmustir ve bu dogrultuda orijinal formda yer tilkemizde kullanilmayan 6l¢tim birimlerinin(mil, galon
vs..) kullanildig1 sorularda diizenlemeler yapilarak teste son hali verilmistir. Testte say1 kavramini
anlamaya, sayilarin ¢oklu temsilini kullanmaya, islemlerin etkisini anlamaya, denk ifadeleri
kullanmaya, hesaplama ve sayma stratejilerini kullanmaya yonelik 5 bilesen s6z konusudur, Tam
sayilar (Madde no:8, 9, 14, 24), ondalik sayilar (Madde no:3, 4, 6, 10, 12, 13, 17, 20, 22, 23,
25) , kesirler(Madde no:1, 2, 7, 11,15, 16, 18, 19, 21, 22 ) ve yiizdeler (Madde no:5,10, 22)
konularini igeren 25 maddeden olusmaktadir. (Not: 10. Madde ondalikli say1 ve ylizde kavramu ile
iliskili 22. madde ondalikli say1, kesirler ve yiizde kavramlari ile ilgili).Tablo 2 ‘de Say1 Duyusu Testi
(SDT) ‘nin bilesenleri, bu bilesenlere iligkin sorularin dagilimi ve 6rnek maddeler verilmistir.

Tablo 2. Say1 duyusu testinin bilesenleri ve bu bilesenlere iliskin sorularin dagilimi ve 6rnek maddeler

Bilesenler Maddeler Ornek madde
Say1 Madde sayist: 6 I\gadde L
kavramini Madde no: . . .
Zve— 2 2
anlama 1,6.11.16,21 25 ve — arasinda kesir sayis1 var midir?  Var ise kag tanedir?
Madde 12:
Py B c ] E = (e
Coklu Madde sayis1:5 _ ¥+ 3 + 3 + 3 \ S
temsil Madde no:2, o 1 = 3
kullanma 7,12,17, 22 Say1 dogrusu iizerinde harfler verilmistir. Pay paydanin yaklasik 2 kati
olabilecek sekilde harflerden bir kesir olusturunuz.
Cevap :
Islemin Madde sayis1:5 Madvde23': . - 5 0
etkisini Madde Asagidaki islemlerden hangisinin sonucu dogrudur?
anlama 10:3.8.13.18.23 A) 45x1.05=39.65B) 4.5x6.5=2925
T C) 87 x 1.076 = 93.61 D) 589 x 0.95 = 595.45
. ) Madde 4:
D'?rlkrlirknini K/I/IZSSZ sayisi:4 Asagidakilerden hangisi 0.5 x 840 igleminin sonucu ile aynidir?
Eﬁflaenma 10.4.9.14.19 A) 840 + 2 B) 840 + 2 C) 5 x 8400
T D) 5 x 840 E) 0.50 x 84
Hesaplama Madde 24:
ve Sap ma Madde sayis1:5 [ 6 x 347 ] + 43 isleminin sonucu i¢in uygun se¢enegi isaretleyiniz.
strateyilerini Madde A) Yaklagik olarak 30 B) Yaklagik olarak 50
! no:5,10,15,20,24 C) Yaklasik olarak 80 D) Yaklasik olarak 100
kullanma
Toplam 25 madde
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Verilerin Analizi

Aragtirma verileri nitel analiz yontemleri kullanilarak analiz edilmistir. Gértismelerden elde
edilen ses kayitlar1 yaziya aktarilmig ve bu verilerin betimsel analizi yapilmistir. Betimsel analiz,
aragtirma verilerinin Oncesinde belirlenmis temalara gore yorumlanmasi, 6zetlenmesidir(Y1ildirim ve
Simsek, 1999). Goriisme yapilan Ogretmenlerin kimliklerini gizli tutmak amaciyla matematik
dgretmenlerine MO1, MO?2, ... bigiminde simf 6gretmenlerine ise SO1, SO2, ... bigiminde kodlar
tayin edilmistir. Say1 duyusu problemlerinin ¢oziimiinde kullanilan stratejiler, herhangi bir agiklama
yapilmayan cevaplar (Ag¢iklamasiz), kural temelli strateji (KTS) Say1 duyusu temelli strateji (SDTS),
kismen dayi duyusu temelli strateji (KSDTS) olmak iizere dort kategoride kodlanmistir. Bu
kategorilerin anlamlar1 ve igerigi agagida verilmistir.

Herhangi bir agiklama yapilmayan cevap (A¢iklamasiz): Cevap verilmemis veya agiklama yapilmamis
cevaplart igerir.

Kural temelli strateji (KTS):Coziimlerde isleme dayali olarak veya kurallara bagl kalarak sonug
bulmay1 igerir. Ornegin; paydalar1 farkli olan iki kesri toplarken payda esitleyerek sonucu bulma.

Sayr duyusu temelli strateji (SDTS): Sayilar1 anlama, sayilarin géreceli biiyiikliiglinii bilme, referans
noktast kullanma, sonucu tahmin etme ve uygunlugunu degerlendirebilmeyi, sayilarin islemler
{izerindeki etkilerini bilme, igerir (Sengiil, 2013). Ornegin; 4/7 kesrinin 2/5 kesrinden biiyiik olduguna
herhangi bir algoritma kullanmadan karar verebilme.

Kismen dayt duyusu temelli strateji (KSDTS): Kural temelli ve say1 duyusu temelli stratejilerin birlikte
kullanildi durumlardir. Ornegin; sayilar1 karsilastirirken 1 ve 0.5 noktalarim referans noktasi olarak
kullanirken 8/15 sayisinin 0.5 ten biiyiik olduguna karar verme durumunda ondalik sayiya doniistiirme
geregi hissetme ve bunu gerektiginde kagit kalem algoritmasi kullanarak yapma (Sengiil, 2013).

Bulgular

Bu béliimde aragtirma verileri sonucunda elde edilen bulgulara ve yorumlara yer verilmistir.

Ogretmenlerin Sayt Duyusu Testindeki Sorulara Yénelik Kullandiklar: Stratejilerine Iligkin Bulgular
ve Yorumlar

Ogretmenlerinin kullandiklar1 say1 duyusu stratejilerinin belirlenmesinin amaglandigi bu
caligmada 15 sinif 6gretmeninden ve 15 matematik 6gretmeninden SDT ile veriler elde edilmistir.
Simif Ggretmenlerinin ve matematik Ogretmenlerinin SDT ‘de yer alan sorulardan elde edilen
cevaplarda kullandiklar stratejilere iliskin dagilim Tablo 3’te gosterilmistir.

Tablo. 3 Ogretmenlerin say1 duyusu testindeki sorularin ¢éziimlerinde kullandiklan stratejilere iliskin
frekans ve yiizde dagilhim

SDTS KSDTS KTS ACIKLMASIZ TOPLAM

f % f % f % f % f %

Sinmif Ogretmeni 123 32,8 32 8,5 208 55,4 12 3,2 375 50
Matematik Ogretmeni 221 58,9 43 11,4 108 28,8 3 0,8 375 50
Toplam 344 458 75 10 316 42,1 15 %2 750 100

Tablo 3 incelendiginde simif Ogretmenlerinden elde edilen cevaplarin %32,8’i matematik
ogretmenlerinden elde edilen cevaplarin %58,6 ‘s1 say1 duyusu temelli, sinif 6gretmenlerinden elde
edilen cevaplarin % 8,5 ‘i matematik 6gretmenlerinden elde edilen cevaplarmm %11,4’i kismen say1
duyusu temelli, simf O&gretmenlerinden elde edilen cevaplarin %554 ‘i ve matematik
ogretmenlerinden elde edilen cevaplarin da %28,8” i kural temelli stratejileri kullandiklari
goriilmektedir. Tablo 3’e gbére matematik Ogretmenlerinden elde edilen cevaplarin ¢ogunlugunun
(%58,9) SDT’ deki problemleri ¢bzerken sayr duyusu temelli stratejileri kullandiklarini, smif
ogretmenlerinden elde edilen cevaplarin ise g¢ogunlugunun (%55,4) kural temelli stratejileri
kullandiklar1 goriilmiistiir.

) Ogretmenlerin Sayt Duyusu Testinde Sayt Duyusu Bilesenlerine Gore Kullandiklar Stratejilere
Iliskin Bulgular ve Yorumlar

Sayt Kavramini Anlama Bilesenine Yonelik Sorulara Iliskin Bulgular ve Yorumlar
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Tablo 4’de sayr kavramini anlama bilesenine yonelik sorularda simif Ogretmenlerinin ve
matematik 6gretmenlerinin cevaplarinda kullandiklari stratejilere iligkin yiizde ve frekans dagilimi
gosterilmistir.

Tablo. 4 Ogretmenlerin sayr kavramini anlama bilesenine yonelik sorularin ¢dziimlerinde kullandiklar:
stratejilere iligkin yilizde ve frekans dagilimi

SDTS KSDTS KTS ACIKLAMASIZ TOPLAM

f % f % f % f % f %
Sinif Ogretmeni 14 155 4 44 66 733 6 6,6 90 100
Matematik Ogretmeni 41 455 6 6,6 43 47,7 0 0 90 100
Toplam 180 100

Tablo 4 incelendiginde SDT ‘deki sayr kavramini anlama bilesenini iceren maddelerde
kullanilan stratejilere iliskin sinif 6gretmenlerinden elde edilen cevaplarn %15,5 1 matematik
ogretmenlerinden elde edilen cevaplarin %45,5 ‘i say1 duyusu temelli, sinif 6gretmenlerinden elde
edilen cevaplarin %4,4 ‘i matematik dgretmenlerinden elde edilen cevaplarin %6,6’s1 kismen say1
duyusu temelli, simuf Ogretmenlerinden elde edilen cevaplarin %73,3 ‘i ve matematik
ogretmenlerinden elde edilen cevaplarin da 9%47,7’s 1 kural temelli stratejileri kullandiklari
goriilmektedir. Bunun yani sira 6gretmenlerle yapilan goriismelere iliskin bazi 6rnekler ve onlarin say1
kavramini anlama bileseninde yer alan maddelere iliskin cevaplarindan ornekler (Sekil 1, Sekil 2 ve
Sekil 3) verilmistir.

Sekil 1.Matematik dgretmeninin say1 duyusu temelli strateji ile ¢oziimii

21. madde i¢in Sekil 1’deki cevabi veren matematik 6gretmenin agiklamasi
“A secgeneginde her ikisi de yarimdan kiiciik dolayisyyla 1’den kiiciik. B seceneginde yarim ile
yarimdan kiiciik bir sayi. C segeneginde her ikisi de yarimdan kiiciik. D segceneginde yarimdan biiyiik
ve yarimin toplami séz konusu dolayisiyla 1 den daha biiyiik bir sayiyt verir (MO4).”
bi¢cimindedir. Sekil 1’ deki ¢6zliim ve dgretmenin bu konudaki goriisleri birlikte degerlendirildiginde
MO4 ¢oziimiinde say1 duyusu temelli stratejiyi kullandigi sdylenebilir.

Sekil 2. Sinif 6gretmeninin kural temelli strateji ile ¢oziimi

21. madde i¢in Sekil 2°deki cevabi veren sinif 6gretmeninin agiklamasi
“Tiim seceneklerde payda esitledim. Ve D secenegi daha biiyiiktiir dedim (SOS8).” bigimindedir. Sekil
2’ deki ¢oziim ve Ogretmenin bu konudaki goriisleri birlikte ele alindiginda onun ¢oziimiinde kural
temelli stratejiyi kullandigi sdylenebilir. SO8 rasyonel sayilarda toplama islemi yaparken payda
esitleme kuralina bagli kalarak problemi ¢ozmiistiir.
Sekil 3 ‘de 25. maddeye yapilan ¢6ziim asagida verilmistir.
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Sekil 3. Sinif 6gretmeninin kural temelli strateji ile ¢cozimii
25. Madde i¢in Sekil 3’deki cevabi veren sinif 6gretmeninin agiklamasi

“Hepsini bildigimiz yontemle topladim sonucun C oldugunu gordiim (SO3). ’bigimindedir. Sekil
3’deki ¢oziim ve dgretmenin bu konudaki goriisleri birlikte ele alindiginda SO3 ondalikli sayilarla
toplama islemi yapilirken kullanilan kurallara bagl kalmis sayilar alt alta yazip toplama kuralini
tercih etmistir. Dolayisiyla kural temelli strateji kullanilarak ¢6ziime ulasilmistir bigiminde
yorumlayabiliriz.

Say1 duyusu temelli verilen bazi goriisme drnekler;
“ 715 +590+4 =1309 tam kisimlar: yuvarlayip topladim(MO5).”

“715347yi 700, 589,2yi 600 ve 4,553 5 diye diistiniip topladigimizdal300’lii bir say1 elde ederiz.
Yani tam kisim maksimum 4 basamakli olmali. Oda C seceneginde var (MO1).”

“Ilk iki sayiy topladigimizda yaklasik 1200 ¢ikar dolayisiyla yaklasik cevap 1300 hi bir sayr C
secenegi olur(SO2)” bigimindedir.
Coklu Temsili Kullanma Bilesenine Yéonelik Bulgular ve Yorumlar
Tablo 5°de ¢oklu temsili kullanma bilesene yonelik sorularda siif dgretmenlerinin ve

matematik 6gretmenlerinin cevaplarinda kullandiklar stratejilere iliskin yiizde ve frekans dagilinm
gosterilmistir.

Tablo. 5 Ogretmenlerin ¢oklu temsili kullanma bilesene yonelik sorularin ¢dziimlerinde kullandiklar stratejilere
iliskin yiizde ve frekans dagilimi

SDTS KSDTS KTS ACIKLAMASIZ TOPLAM
F % f % f % f % f %
Sinif Ogretmeni 15 20 9 12 45 60 6 8 75 100
Matematik Ogretmeni 19 253 19 253 35 46,6 2 2,6 75 100
Toplam 150 100

Tablo 5 incelendiginde SDT‘deki ¢oklu temsili kullanma bilesenini igeren maddelerde
kullanilan stratejilere iligkin simif Ogretmenlerinden elde edilen cevaplarin %20°si matematik
ogretmenlerinden elde edilen cevaplarin %55,3U sayt duyusu temelli, sif o6gretmenlerinin
cevaplarinin %12 ‘si matematik 6gretmenlerinden elde edilen cevaplarin % 25,31 kismen say1 duyusu
temelli, simif Ogretmenlerinden elde edilen cevaplarin %60 ‘1 ve matematik &gretmenlerinin
cevaplarinin da %46,6’s1 kural temelli stratejileri kullandiklar1 goriilmektedir. Bunun yam sira
ogretmenlerle yapilan goriismelere iliskin 6rnekler ve onlarin ¢oklu temsili kullanma bileseninde yer
alan maddelere iliskin cevaplarindan 6rnekler (Sekil 4, Sekil 5) verilmistir.
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Sekil 4. Matematik 6gretmeninin say1 duyusu temelli strateji ile ¢oziimil
7. Madde i¢in Sekil 4’deki cevabi veren matematik 6gretmeninin agiklamasi

“C, 1’ e yakin, E de 2’ ye yakin onun icin E / C daha yakindir diye diisiindiim (MO?7). "bigimindedir.
Sekil 4’te verilen ¢6ziim ve 6gretmenin bu konudaki goriisleri birlikte ele alindiginda bu 6gretmenin
(MO7) say1 duyusu temelli stratejiyi kullandigi sdylenebilir.

Sekil 5. Sinif 6gretmeninin kural temelli strateji ile ¢ozimii
7. Madde i¢in Sekil 5’deki cevabi veren sinif 6gretmeninin agiklamasi

“F ve D ye degerler verip boldiim 1. kesri aynen aldim 2. Kesri ters ¢evirip carptigimda 2 ye yakin bir
deger buldum (SO15). "bigimindedir. Sekil 5’deki ¢oziim ve dgretmenin bu konudaki gorisleri birlikte
ele alindiginda SO15¢in kural temelli strateji kullandig1 sdylenebilir.

Islemin Etkisini Anlama Bilesenine Yonelik Bulgular ve Yorumlar

Tablo 6°da Islemin etkisini anlama bilesene yonelik sorularda simf &gretmenlerinin ve
matematik dgretmenlerinin cevaplarinda kullandiklar stratejilere iliskin yiizde ve frekans dagilim
gosterilmistir..

Tablo. 6 Ogretmenlerin islemin etkisini anlama bilesenine yonelik sorularin ¢oziimlerinde kullandiklari
stratejilere iliskin ylizde ve frekans dagilimi

SDTS KSDTS KTS ACIKLMASIZ TOPLAM

f % F % f % f % f %
Sinif Ogretmeni 25 333 10 133 40 53,3 0 0 75 100
Matematik Ogretmeni 56 74,6 9 12 10 13,3 0 0 75 100
Toplam 150 100

Tablo 6 incelendiginde SDT‘deki islemin etkisini anlama bilesenini igeren maddelerde
kullanilan stratejilere iliskin siif &gretmenlerinden elde edilen cevaplarin  %33,3’i matematik
ogretmenlerinden elde edilen cevaplarin %74,6°s1 say1 duyusu temelli, sinif 6gretmenlerinden elde
edilen cevaplarin %13,3°0 matematik 0gretmenlerinden elde edilen cevaplarm %12’si kismen say1
duyusu temelli, smf Ogretmenlerinden elde edilen cevaplarin %53,3 ‘4 ve matematik
ogretmenlerinden elde edilen cevaplarin da %13,3’0 kural temelli stratejileri kullandiklar
goriilmektedir. Bunun yan sira 6gretmenlerle yapilan goriismelere iliskin 6rnekler ve onlarin iglemin
etkisini anlama bileseninde yer alan maddelere iligskin cevaplarindan 6rnekler (Sekil6 ) verilmistir.
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Sekil 6. Sinif 6gretmeninin kural temelli strateji ile ¢oziimii
23. Madde igin Sekil 6’daki cevabi veren sinif 6gretmeninin agiklamasi

“Tiim secenekler icin ayri ayri islem yaptim ve C segeneginin dogru oldugu sonucuna ulastm(SO4).”
bicimindedir. Sekil 6’daki ¢6ziim ve 6gretmenin bu konudaki goriisleri birlikte degerlendirildiginde
SO4 “in kural temelli strateji kullandig1 sdylenebilir.

23. Madde i¢in matematik 6gretmenlerinin agiklamalari

“Yuvarladim. A seceneginde 1 ile ¢carpsam 45. Dolayist ile sayiyla daha biiyiik olmasi gerek. D’de
0,95 sayist 1 olsa 589 daha kii¢iik oldugu i¢in olmaz.589 dan kiigiik olmasi gerekir. B de tam kismi 24
kusurlu bir sey olmali 292 gibi bir sayi olamaz. (MO1).” 45 i 1,05 carptigimda 45 den biiyiik bir sey
¢tkacak. B de 5 ve 7 diye diisiinsek 35 olur dolaysiyla 292 ¢ok biiyiik bir sayi. Aym sekilde D
seceneginde de 589°dan kiigiik bir sayr ¢ikmali. (MO7).” bigimindedir. MOl ve MO7’nin
goriislerinden say1 duyusu temelli strateji kullandig1 bigiminde yorumlanabilir.

Denklik Gésterimi Kullanma Bilesenine Yonelik Bulgular ve Yorumlar

Tablo 7°de denklik gosterimini kullanma bilesenine yonelik sorularda sinif 6gretmenlerinin ve
matematik 6gretmenlerinin cevaplarinda kullandiklar stratejilere iliskin yiizde ve frekans dagilim
gosterilmistir.

Tablo. 7 Ogretmenlerin denklik gdsterimini kullanma bilesene ydnelik sorularmn ¢dziimlerinde kullandiklart
stratejilere iliskin ylizde ve frekans dagilimi

SDTS KSDTS KTS ACIKLAMASIZ TOPLAM
f % f % f % f % f %
Sinif Ogretmeni 29 48,3 3 5 28 46,6 0 0 60 100
Matematik Ogretmeni 44 733 4 6,6 11 18,3 1 1,6 60 100
Toplam 150 100

Tablo 7 incelendiginde SDT‘deki denklik gdsterimini kullanma bilesenini igeren maddelerde
kullanilan stratejilere iligkin simif Ggretmenlerinden elde edilen cevaplarin %48,3’ii matematik
ogretmenlerinden elde edilen cevaplarin = %73,3U say1 duyusu temelli, sinif 6gretmenlerinden elde
edilen cevaplarin %35 ‘i matematik 6gretmenlerinden elde edilen cevaplarin %6,6’s1 kismen say1
duyusu temelli, simf Ogretmenlerinin cevaplarimin %46,6 ‘s1 ve matematik 6gretmenlerinin
cevaplarinin da %18,3’{i kural temelli stratejileri kullandiklar1 goriilmektedir. Ayrica 6gretmenlerle
yapilan goriigmelere iligkin 6rnekler ve onlarin denklik kavramimi kullanma bileseninde yer alan
maddelere iliskin cevaplarindan 6rnekler (Sekil7 ve Sekil8) verilmistir.

Sekil 7. Matematik 6gretmeninin say1 duyusu temelli strateji ile ¢oziimii
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14. Madde i¢in Sekil 7°deki cevabi veren matematik gretmeninin agiklamasi

“Problemi ¢ozerken 12462 sayisina 1 tane 93 ekledigimde 93x135 isleminin sonucunu elde edebilirim
(MO1). "bicimindedir. Sekil 7’deki ¢bziim ve &gretmenin bu konudaki goriisleri birlikte ele
alindiginda MO “in say1 duyusu temelli stratejiyi kullandig1 sdylenebilir.

Sekil 8. Sinif 6gretmeninin kural temelli strateji ile ¢ozimii
14. Madde icin Sekil 8’deki cevabi veren sinif 6gretmeninin agiklamasi

“Iki sayyr alt alta yazarak bildigimiz ¢carpma islemini yaptim ve sonucu 12555 olarak buldum (SO6).”
bicimindedir. Sekil 8’deki ¢oziim ve ogretmenin bu konudaki gorisleri birlikte ele alindiginda
SO6’n1n kural temelli stratejiyi kullandig1 sdylenebilir.

Hesaplama ve Sayma Stratejilerini Kullanma Bilesenine Yonelik Bulgular Ve Yorumlar

Tablo 8’de hesaplama ve sayma stratejilerini kullanma bilesenine yonelik sorularda sinif
Ogretmenlerinin ve matematik 6gretmenlerinin cevaplarinda kullandiklan stratejilere iliskin yiizde ve
frekans dagilimi gosterilmistir.

Tablo. 8 Ogretmenlerin hesaplama ve sayma stratejilerini kullanma bilesenine yonelik sorularin ¢dziimlerinde
kullandiklar stratejilere iliskin yiizde ve frekans dagilimi

SDTS KSDTS KTS ACIKLAMASIZ TOPLAM
f % f % f % F % f %
Sinmif Ogretmeni 40 53,3 6 8 29 38,6 0 0 75 100
Matematik Ogretmeni 61 813 5 6,6 9 12 0 0 75 100
Toplam 150 100

Tablo 8 incelendiginde SDT ‘deki hesaplama ve sayma stratejilerini kullanma bilesenini
iceren maddelerde kullanilan stratejilere iligkin sinif 6gretmenlerinden elde edilen cevaplarin %53,3°1
matematik Ogretmenlerinden elde edilen cevaplarin %81,34 sayr duyusu temelli, simuf
ogretmenlerinden elde edilen cevaplarin %8 ‘i matematik 6gretmenlerinden elde edilen cevaplarinin
%6,6’s1 kismen sayr duyusu temelli, smif 0gretmenlerinin cevaplarinin %38,6 ‘s1 ve matematik
ogretmenlerinin cevaplarinin da %12’si kural temelli stratejileri kullandiklar1 goriilmektedir. Bunun
yan1 sira Ogretmenlerle yapilan goriismelere iligkin Omekler ve onlarm hesaplama ve sayma
stratejilerini kullanma bileseninde yer alan maddelere iligkin cevaplarindan ornekler (Sekil 9)
verilmistir.

Sekil 9. Sinif 6gretmeninin kural temelli strateji ile ¢oziimil

24. Madde igin Sekil 9°daki cevabi siif 6gretmeninin agiklamasi
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“Once parantez icini carptim sonucu 2082 buldum. Bu degeri 43 e boldiigiimiizde 48 elde ederiz. Bu
cevaba en yakin secenek B olur (SO4). "bigimindedir. Sekil 9’daki ¢dziim ve dgretmenin bu konudaki
goriisleri birlikte ele alindiginda SO4’iin kural temelli strateji kullandig1 sdylenebilir. Say1 duyusu
temelli verilen baz1 goriisme 6rnegi;

“347yi 350 sayisina yuvarladim. 43 sayisint 40 diye diistiniip zihinden islem yaptim. 2100/40 yaklasik
50 olur dedim (MO11).” bigimindedir.

Tartisma, Sonuc ve Oneriler

Ogretmenlerin say1 duyusu testindeki problemlerde kullandiklar stratejilerin ve say1 duyusu
testindeki problemlerde sayi duyusu bilesenlerine gore kullandiklari stratejilerin belirlenmesinin
amaclandigi bu arastirmada matematik Ogretmenlerinden ve simif Ogretmenlerinden veriler elde
edilmistir. Siif 6gretmenlerinden ve matematik 6gretmenlerinden elde edilen tiim (dogru ya da yanlis
ayirimu yapilmaksizin) ¢oziimler incelendiginde sinif 6gretmenlerinin ¢oztimlerinin %32,8 ’sinde
SDTS’yi, %55,4’linde KTS’yi, matematik Ogretmenlerinin ¢oziimlerinin %58,9’unda SDTS’yi,
%28,8’inde KTS’yi, kullandiklar1 goriilmiistiir.

Tsao (2005) calismasinda sinif 6gretmeni adaylarinin say1 duyusu problemlerinin ¢oziimiinde
kullandiklar1 biligsel siireci incelemis ve say1 duyusu diisiik olan 6gretmen adaylarinin say1 duyusu
temelli yontemlerden ¢ok kural odakli ¢6ziim yontemlerini kullandiklart sonucuna ulagmistir. Yang
(2007) calismasinda say1 duyusunu iceren problemlerde 6gretmen adaylarinin kullandiklar: stratejileri
belirlemek icin Ogretmen adaylart ile goriigmeler yapmustir. Arastirma sonucunda 6gretmen
adaylarinin ¢ogunlugunun problemlerin ¢dziimiinde say1 duyusu kullanmak yerine yazili hesap yapma
islemlerini kullandiklar1 goriilmiistiir. Benzer sekilde Yang, Reys ve Reys (2007) arastirmalarinda
siif Ogretmeni adaylarinin gergek yasam durumlarini igeren problem ¢oziimlerinde kullandiklart
stratejileri ele almislardir. Arastirma sonucunda 6gretmen adaylar1 cogunlukla kural temelli stratejileri
tercih ettikleri gorilmiistiir. Sengiil (2013)  yaptig1 arastirmada simif 0gretmeni adaylarinin sayi
duyusu becerilerinin diisiik oldugu sonucuna ulagsmis. Ayrica 6gretmen adaylarinin ¢dziim yontemleri
incelendiginde say1 duyusunun tim bilesenlerinde, gogunlukla kural temelli stratejilerin tercih edildigi
gozlenmistir. Bunun yam sira Courtney-Clarke (2012) 6gretmen adaylar lizerinde yaptig1 ¢alismada
Ogretmen adaylarinin say1 duyusu stratejilerini kullanmada yetersiz oldugu sonucuna ulasmustir.

Burada incelenen literatiir (Tsao, 2005; Yang, 2007; Sengiil, 2013) sonuclar1 smnif
Ogretmenlerinin say1r duyusu problemlerini ¢ozerken daha ¢ok kural temelli stratejileri kullanmay1
tercih ettiklerini ortaya koymustur. Benzer sonu¢ bu ¢alismada goriilmiistiir. Bu ¢alismada da 15 sinif
Ogretmeninden elde edilen ¢oziimlerin incelenmesi sonucunda ¢oziimlerin ¢ogunda &gretmenlerin
kural temelli stratejileri kullandiklart goériilmiistiir. Dolayisiyla bu g¢alismanin sonucu ile literatiir
bulgularinin paralel oldugu sdylenebilir.

Senglil ve Dede (2014) matematik Ogretmen adaylarinin sayr duyusu problemlerinde
kullandiklar1 stratejileri belirlemeyi amacladiklar1 ¢aligmada, matematik 6gretmen adaylarindan elde
ettikleri cevaplardan, onlarin say1r duyusu temelli strateji kullanarak problemleri ¢6zme diizeylerinin
orta diizeyde oldugu sonucuna ulagmustir.

Bu caligmada matematik 6gretmenleri smif 6gretmenlerine gore ¢dziimlerinde say1
duyusu temelli stratejileri daha fazla tercih etmislerdir. Matematik 6gretmenlerinin say1 duyusu temelli
stratejileri daha fazla tercih etmis olmalar1 egitim hayatlari boyunca daha fazla matematiksel
durumlarla kargilagmalari, daha fazla problem ¢6zme etkinlikleri i¢inde olmalarindan kaynaklanabilir.
Bununla birlikte her ne kadar matematik 6gretmenlerinin say1 duyusu temelli stratejileri tercih etme
ylizdeleri daha yiiksek olsa da bu yiizde goz oniinde bulunduruldugunda (%58.,9) bu degerin ¢ok da
yiiksek olmadigi sdylenebilir. Buradan Sengiil ve Dede’nin (2014) elde etmis oldugu sonug ile bu
arastirmanin bu yondeki sonucunun benzer oldugu ifade edilebilir.

Ogretmenlerinin say1 duyusu temelli stratejilerini daha az kullanmalarinin nedenini Yang,
Reys ve Reys (2007) onlarin say1 duyulariin oldukg¢a diisiik olmasi ile agiklamistir. Diger yandan
Altay ve Umay (2011) smif 6gretmeni adaylarmin sayr duyusu becerileri ile hesaplama becerileri
arasindaki iliskiyi inceledikleri galismalarinda Ogretmen adaylarinin ¢odztimlerinde etkili pratik
yontemlerden ziyade kavramsal diisiinmeden uzak, ¢O6ziimii uzun siiren alan hesaplamalar
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kullandiklarint ve Ogretmen adaylarinin hesaplama becerileri yiiksek olsa bile say1r duyusu
becerilerinin diisiik oldugunu ortaya koymuslardir. Ulkemizde Ogretmenlerin egitim hayatlari
stiresince kural ezberlemeyi, fazlaca test ¢6zmeyi gerektiren sinavlarla karsilagmalart bireylerin say1
duyusu stratejiden ziyade kural temelli stratejiyi kullanmalarina neden olabilir.

Bu calismada sayr duyusu bilesenlerine gore Ogretmelerin kullandiklar1 —stratejiler
incelendiginde simf Ogretmenlerinden elde edilen ¢oziimlerden (%53,3) ve matematik
ogretmenlerinden elde edilen ¢oziimlerden (%81,3) daha ¢ok “hesaplama ve sayma stratejilerini
kullanma” bilesenine yonelik problemlerde sayr duyusu temelli stratejiyi kullandiklari sonucuna
ulagilmigtir. Bunun yani sira sinif 6gretmenlerinin ¢oziimlerinde SDTS’nin en diisiik (%15,5) oranda
“sayt kavramim anlama” bileseni, matematik 6gretmenlerinin ¢6ziimlerinde ise en diisik (%25,3)
oranda kullanilan bilesenin “coklu temsili kullanma” bileseni oldugu goriilmiistiir.

Sengiil (2013) calismasinda “sayilarin anlam ve biiyiikliiklerini anlama bilesenine” yonelik
maddelerde simif 6gretmen adaylarinin kagit-kalem algoritmasini kullandiklarini belirtmistir. Bu
bilesene iligkin Yang (2007) ve Tsao (2005) de benzer sonuglar ifade etmislerdir. Bu baglamda bu
calismadan elde edilen sonug ile Sengil (2013), Yang (2007) ve Tsao (2005) da elde edilen
sonuclarin paralel oldugu soylenebilir.

Sonug olarak bu arastirmada matematik Ogretmenlerinin sayisi duyusu temelli stratejiyi
kullanma diizeylerinin orta diizeyde, sinif 6gretmenlerinin ise say1 duyusu temelli stratejiyi kullanma
diizeylerinin diistik diizeyde oldugu, say1 duyusu temelli stratejinin en az kullanildig1 bilesenlerin ise
say1 kavramini anlama ve ¢oklu temsili kullanma bilesenine yonelik sorularda oldugu goriilmiistiir.
Literatiirde say1 duyusunu igeren ilk6gretim Ogrencileri ile yiiriitilmis ¢aligmalarda da 6grencilerin
sayl duyularinin disiik oldugu goriilmistir (Altay ve Umay, 2011; Altay, 2010; Aunio, Lim,
Hautamaki ve Van Luit, 2004; Er ve Artut, 2017; Er ve Artut, 2018; Markovits ve Pang, 2007;
Markovits, ve Sowder, 1994; Pike ve Forrester, 1997; ,Reys, Kim ve Bay, 1999; Sengul ve Gulbagci,
2012; Zaslavsky, 2001). Yang, Reys ve Reys (2007) 6gretmenlerin 6grencilere nasil yardim edecegi
konusunda yetersiz olmasi ve 6gretmenlerin say1 duyularinin diisiik olmasi nedeniyle 6grencilerin say1
duyusunun diisiik oldugunu ifade etmislerdir.

Bu baglamda say1 duyusunun 6nemi goz oniine alindi§inda 6gretmenlerin 6grencilerin say1
duyularinin  gelisimini destekleyebilmeleri i¢in Oncelikle Ogretmenlerin say1 duyusu gelisimi
saglanmali ve bu dogrultuda lisans derslerinde bu konuya yonelik ¢alismalar yapilabilir. Bunun yani
sira sinif dgretmenlerinin ve matematik dgretmenlerinin say1r duyularini kullanmalart destekleyecek
sekilde hizmet i¢i kurs ya da seminerler diizenlenebilir. Gelecekteki arastirmalar igin farkli 6gretim
yontemlerinin say1 duyusu gelisimindeki etkisi arastirilarak sayr duyusu gelisimi ile ilgili ¢aligmalar
yapilabilir. Ayrica say1 duyusu becerisi ile tahmin becerisi arasindaki iligkiyi inceleyen ¢alismalar
diizenlenebilir.
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