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Abstract: This study aims to reveal how Turkish and Singaporean textbooks introduce the topic of mental computation in
arithmetic operations, what the instructional process is like and what mental computation strategies are included. Three
Turkish textbooks were compared against six Singaporean books, My Pals Are Here and Targeting Mathematics. The
analyses showed that the Singaporean book entitled My Pals Are Here had the most diverse strategies in the mental
computation of arithmetic operations. While the Turkish book TR1 and the Singaporean book TAR introduced the topics of
mental addition and subtraction in grade 3 with strategy training, the Turkish book TR2 and the Singaporean book MP
introduced the same topics in grade 3 with a contextual problem, and the students were asked to solve the problems by
inventing different strategies. In Singaporean books, mental multiplication was taught with the strategies N10, N10C and
10"n, and mental division with N10 and 10”n. The Turkish book TR3 introduced the rule on mentally dividing and
multiplying a number with the exponents of 10, and did not mention strategies such as N10 or N10C. Another outcome of the
study was that All textbooks expect students to use different strategies when mentally computing arithmetic operations.
However, they do not contain any content to encourage students to identify the best strategy among those that they have
invented for mental computations or discuss it with their friends. Overall, Singaporean books may be said to offer students
more learning opportunities in the mental computation of arithmetic operations.

Keywords: Addition and subtraction operations, mental computation, multiplication and division operations, strategy,
Turkish and Singaporean mathematics textbooks

Oz: Bu calisma, Tiirk ve Singapur ders kitaplarmnda yer verilen zihinden hesaplama stratejilerini karsilastirmak ve
ogrencilerin farkl stratejiler kullanmalari, icat ettikleri stratejileri arkadaslariyla tartigmalar1 amaciyla ders kitaplarinin ne tiir
uygulamalar ve agiklamalar igerdigini ortaya koymak amaciyla yiiriitiilmiistiir. Caligmada ti¢ Tiirk, alt1 Singapur matematik
ders kitab1 incelenmistir. Yapilan analizler sonucunda, aritmetik islemlerin zihinden hesaplanmasinda strateji cesitliligi
acisindan en zengin kitabin “My Pals Are Here” isimli Singapur kitab1 oldugu tespit edilmistir. Singapur kitaplarinda ¢arpma
ve bolme isleminin zihinden hesabinda farkli stratejilere yer verilmis ve kiime modellerinden yararlanilmustir. Tiirk
kitaplarinda sadece bir saymim 10’un kuvvetleri ile zihinden nasil ¢arpilacagi ve 10’nun kuvvetlerine zihinden nasil
boliinecegi kural verilerek agiklanmustir. Tiim kitaplarda 6grencilerden, aritmetik islemleri zihinden yaparken farkl: stratejiler
kullanmalar1 beklenmektedir. Ancak ders kitaplarinda, &grencilerin icat ettikleri stratejiler arasinda, islemin zihinden
hesaplanmasinda kullanimi en uygun stratejinin hangisi olmasi1 gerektigini diigiinmelerine ve akranlartyla tartigmalarina
yonelik bir igerige yer verilmemistir. Genel olarak degerlendirildiginde, Singapur kitaplarinin aritmetik iglemlerin zihinden
hesaplanmasi konusunda dgrencilere daha fazla 6grenme firsati sagladigi sdylenebilir.

Anahtar Kelimeler: Tiirk ve Singapur Matematik Ders Kitaplari, Zihinden Hesap, Strateji, Toplama ve Cikarma Islemleri,
Carpma ve Bolme [slemleri

Tiirkge siirlim i¢in tiklayiniz

1. Introduction

Integrating mental computation into mathematics curricula may support the development of number sense
(Mclintosh, 1998). The principles and standards of the National Council of Mathematics Teachers emphasize that
elementary students’ number sense skills need to be developed. Number sense requires students to know
numbers, understand the relations between them, and use flexible and practical solution strategies (mental
computations and estimations) in their solutions (Reys, 1994; Sowder, 1992; Yang, Hsu & Huang, 2004). The
National Council of Mathematics Teachers mentions the 6 dimensions of number sense: “separating numbers
appropriately”, “using reference numbers such as “100 or 1/2”, “knowing the decimal number system”,
“estimating”, “using the relations between arithmetic operations in problem solving”, “grasping number size”
(NCTM, 2000, p.32). Mclintosh, Reys and Reys (1997) emphasize that number sense includes both mental
computation and estimation, and cannot be thought of separately from each other (p.323). Mental computation is
the act of finding the accurate solution to an operation without using tools such as a pen, paper or a calculator
(Reys, Reys & Hope, 1993). Students should be able to solve daily problems mentally in a practical and easy
way. Maclellan (2001) states that using mechanical rules when solving problems prevents students from
considering or questioning the steps of the operations. In contrast, during a mental computation, students
continuously think about the relations between numbers. Students’ thinking strategies provide information about
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whether they have conceptually learned the relations between numbers, the meaning of operations, the relations
between operations and the structure of the digit number system (Mclintosh, Reys & Reys, 1997). For example,
an elementary student can mentally calculate how much money he should pay when he buys two pencils of 19
TL each from a stationer’s by following the operational steps 20x2 = 40, 2x1 =2, 40 — 2 = 38 (Yang & Huang,
2013). Most students tend to write numbers vertically to solve arithmetic operations. Even though this solution
strategy may be easy to learn, it does not require students to make judgments, but to blindly follow procedures
(Heirdsfield & Cooper, 2004a). Therefore, reaching the solution is not the only indicator of success (Reys &
Yang, 1998). For example, carrying out the operation 39x7 may look difficult at first glance, but a student who
has learned the conceptual meaning of multiplication and can establish the relations between numbers can
multiply 40 and 7, and then subtract 7 from the resulting 280 and reach 273. Another student may ignore this
judgment process and write 39 and 7 vertically in an attempt to solve the operation. The important thing for the
latter student would be to follow the multiplication procedures and find the accurate result. Using traditional
algorithms in arithmetic operations has a negative effect on the development of students’ mental computation
skills. Kamii, Lewis and Livingston (1993) found that 60% of third graders who had not been taught the
traditional multiplication algorithm (multiplication by writing numbers vertically) carried out the operation
mentally by using the strategy of separating 13x11=(13x10=130; 130+13=143), whereas only 15% of the
fourth graders who had learned the traditional algorithm could mentally carry out the same operation accurately.

1.1. Views on the Teaching of Mental Computation Strategies

The literature mentions two approaches to the teaching of mental computation strategies. The first is students
inventing and using their own mental computation strategies (Buzeika, 1999; Heirdsfield, 2006; Thompson,
2010) and the second is teaching certain strategies (Beishuizen, 1999; Murphy, 1999; Thompson, 2010). In
England, various initiatives in line with the first approach were made for the teaching of mental computation
strategies, and a series of reports were published (DES, 1991; DfEE, 1999). The results show that not all students
display the same performance in inventing and using mental computation strategies (Askew, Bibby & Brown,
1997; Gray, 1997). Therefore, SCAA (1997) claims that the development of mental computation strategies
should not be left to chance. Parallel to this view, Klein, Beishuizen and Treffers (1998) wrote that students who
have problems with addition and subtraction problems need teacher support in using mental computation
strategies. Blote, Klein and Beishuizen (2000) listed the factors affecting students’ strategy preferences as not
knowing when or how to use a given strategy, not being able to identify the more useful strategy for mental
computation, and the classroom environment itself. Their claim has been corroborated by research results. To
illustrate, when American students perform additions mentally, they prefer to separate both added numbers into
their tens and units and use the separation strategy (1010) as they learn this strategy starting from early school
years (Heirdsfield & Cooper, 2004). On the other hand, European countries instead prefer the strategy of
separating the second added number into tens and units (N10) in additions, and separating the resulting number
into tens and units (N10) in subtractions. This is because this strategy is believed to minimize student risk for
error (Heirdsfield and Cooper, 2004; Klein & Beishuizen, 1994). Blote, Klein and Beishuizen (2000) studied the
mental computation strategies preferred by Dutch second graders in addition and subtraction operations. For the
mental computation of additions and subtractions, students were first taught the strategy of separating the second
number into tens and units (N10), and then the strategy of separating both numbers in the operation into tens and
units (1010). While the students used the N10 strategy to start with, they tended to use the 1010 strategy after
learning about it. These results show that the classroom context is a factor that affects students' strategy
preferences. On the other hand, certain studies have shown that, without any strategy training, students can
develop their own strategies (Carpenter, Franke, Jacobs, Fennema & Empson, 1998; Heirdsfield, 2000; Kamii,
Lewis & Livingston, 1993). Carpenter, Franke, Jacobs, Fennema and Empson (1998) also stated that using
classroom discussions about students’ invented strategies, verbal contextual problems and classroom materials
encourage students to invent mental computation strategies. According to Carpenter, Franke, Jacobs, Fennema
and Empson (1998), direct teaching of mental computation strategies bring students face to face with the risk of
perceiving these strategies as a mechanical rule. Therefore, encouraging students to discuss their mental
computation strategies and to consider the mental computation strategies that may be used to solve a problem
may help them develop more effective solution strategies (Yang & Huang, 2013).

The views and conclusions in the literature suggest that due to the differences in students' previous
experiences and knowledge, they do not perform equally in using and inventing mental computation strategies.
In addition, the direct teaching of mental computation strategies may lead students to use these strategies
mechanically. Whether the teachers use the first or second approach, they should know how to use mental
computation strategies in arithmetic operations, and have experience of the better strategy in different situations.
In order to achieve this goal, textbooks may include information and practice on different mental computation
strategies and those that may be more effective in the solution of various questions and contextual problems.
This is essential as textbooks are the primary source used by teachers. In this way, teachers can learn different
mental computation strategies to be used in arithmetic operations, and find the opportunity to identify the best
mental computation strategies for different questions. Indeed, Turkish and Singaporean mathematics curricula
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emphasize the need to “provide students with opportunities to invent various mental computation strategies”.
However, textbook contents may not be reflecting this. It should be noted that inadequate subject area
knowledge on the inclusion and use of mental computation strategies in textbooks may discourage teacher
guidance in strategy building and teacher management of classroom discussions on students' invented strategies.
Owing to these, it is essential to identify the mental computation strategies included in mathematics textbooks, as
well as the explanations and practice they include about using different strategies in mental arithmetic
operations, encouraging students to invent their own strategies, and finding the best mental computation strategy
for a given question.

On the other hand, international exam results show that Turkish students have poor performance in mental
computation skills and in the numbers learning area. In contrast, Singaporean students were among the top
groups in this area (Mullis et al., 2000; 2008; 2012; 2016). The differences between Turkish and Singaporean
students' performances may be attributed to many different reasons. One of these may be the contents of
Mathematics textbooks. Textbooks are the primary source that teachers use while teaching mathematics (Beaton,
Mullis, Martin, Gonzales, Kelly & Smith, 1996). As different textbooks provide students with different learning
opportunities, comparative studies on these books may help explain the differences between student performance
(Mesa 2004; Valverda Bianchi, Wolfe, Schmidt & Houang, 2002; Zhu & Fan 2006). Therefore, comparative
studies have become popular in recent years. Most of these studies have used textbooks from China, Korea,
Japan, Taiwan, Singapore and Finland, as students from these countries call among the top in international
exams such as the TIMSS or PISA. Mathematics textbooks from Turkey have mostly been compared with their
American counterparts (Kar & Isik 2015; Kar, Giiler, Sen & Ozdemir, 2018) and with American-Singaporean
textbooks (Erbas, Alacact & Bulut 2012; Ozer & Sezer 2014). Turkish textbooks have been compared with
Singaporean books only with respect to their design characteristics (Erbas, Alacact and Bulut 2012) and problem
type (Ozer & Sezer, 2014). This study, however, compares Turkish and Singaporean textbooks with respect to
their instructional content in the topic of mental computation in additions, subtractions, multiplications and
divisions. Answers were sought to the following questions:

« What kind of information and practices do Turkish and Singaporean textbooks include to enable students
to invent their own unique strategies in mental computations and to discuss these with their peers?

» Which strategies do Turkish and Singaporean textbooks include in the mental computing of arithmetic
operations?

1.2. Mental Computation Strategies for Arithmetic Operations

Below are examples of each mental computation strategy for the operations of addition, subtraction,
multiplication, and division. Table 1 shows to names of the mental computation strategies and examples
(Beishuizen & Anghileri, 1998; Buys, 2001; Erdem, 2016; Heirdsfield & Cooper, 2004; Lemonidis, 2015; Moyo
& Samson, 2014; Thompson, 1999; 2000; VVan De Walle, 2010; Varol & Farran, 2007; Verschaffel, Greer & De
Corte, 2007; Yang & Huang, 2013).

Tablo 1. Mental Computation Strategies for Arithmetic Operations
Addition Subtraction

Strategy 29+36: 49+86 86-28: 58-35 Multiplication Division
23x5=7?
23+23=46+23=69+23=92+23 128/8=64, 32, 16
=115 or 128/2=64, 64/2=32,
23+23=46, 23+23=46, 32/2=16;
= =7
COB 120130140 11010090 PR A
8x25=? 20-4=16
2x25=50, 50+50=100, 16-4=12
100+100=200 12-4=8
5x8=5, 10, 15...
20+30=50 80-20=60
581613;}25 68;?-:2()-28 L1x18=(10+1)x(10+8)
1010 - - (10x10)+(10x8)+(1x10)+(1x8)
40+80=120 50-30=20 _ _ —
9+6=15 8-5=3 8x25=2x4x25=2x100=200
120+15=135 20+3=23
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Table 1 continued

29+30=59 8666;_280_:5686
59+6=65 or - 28x4=? 116/4=7
N1o, ~ 20%36%56 58-30=28 20x4=80 100/4=25
56+9=65 g 8x4=32 =
10N 28-5=23 - 16/4=4
80+32=112 =
_ 25+4=29
49+80=129 _
129+6=135 2035715
15+8=23
20+30=50 80-20=60
=7
50+9=59 60+6=66 oo
o 59+6=65 66-8=58 ON3o120
40+80=120 50-30=20 001207280
120+9=129 20+8=28 28Or42=307
129+6=135 28-5=23 -
30-28=2
56+2=58
sc
40-35=5
18+5=23
86-6=80
443640 80-22=58
M 25+40265 86=78+8
510,100  86=85+1 75%538—:;?
49+1=50 =
85+50=135 8626260
60-2=58
28x4=?
SO0 116/4=?
120-8=112 12014230
30+36=66 86-30=56 B 4/4=1
66-1=65 56+2=58 veya . 30-1=29
N10C  504g6=136 60-35=25 o
136-1=135 25+2=27 90082792 100/5=20
= 100/10=10
18x25=18x100=1800 10x2=20
1800/4=450
29+1=30
30+35=65
28x25=7 33+ 119
A10 49+1=50 (28:2)x(25x2)= 2
50+85=135 (14:2)x(50x2)=700 66-+-3=22
88-30=58
16+18=7 92-45=7
ND 16+16=32 (45+45+2)-45
32+2=34 45+2=47
34+8+16=? 63-8-13=7
2x34x5="?
GCN (34+16)+8 (63-13)-8 X
50+8=58 50-8=42 (2x5)x34=10x34=340
107 12x100=1200 1200+10=120

In the strategy of counting forwards or backwards rhythmically (COB), the solution is found by counting one
by one, two by two, five by five and so on forwards and backwards. In multiplications and divisions with this
strategy, repeated addition or repeated subtraction is used. In the 1010 strategy, the numbers are written in tens

82



A Comparison of Turkish and Singaporean Textbooks in Relation to the Instructional Content on Mental Computation in Arithmetic...

and units. For example, in 58-35, the numbers are separated as 50 and 8, 30 and 5. While using the 1010 strategy
in 11x18, the operation is organized as (10+1)x(10+8). While the second number is written in tens and units in
the N10 strategy, the first number is written in tens and units in the 10N strategy. For instance, as 58-35 is
performed with the N10 strategy, the second number is separated into 30 and 5. On the other hand, as the same
question is solved with the 10N strategy, the first number is separated into 50 and 8. When applying the N10
strategy in the multiplication 28x4, the number 28 is first separated into 20 and 8; each one then multiplied with
4; and finally the resulting numbers are added. Similarly, 116/4 is solved by separating 116 into 100 and 16, and
dividing each into 4. The resulting numbers are then added to reach the solution. In the 10s strategy, the tens of
both numbers are first treated (for 58-35, 50-30=20). Following this, the units of the first number and then the
second number are treated in order to reach the solution (20+8=28, 28-5=23). While subtracting with the SC
strategy, one of the parts of the number is selected to be the closest ten to the other. To illustrate, in 58-37, the
closest ten to 37 is 40. Therefore, 58 is separated into 40 and 18. Then the solution is obtained by 40- 37=3 and
3+18=21. In the M5,10,100 strategy, the numbers are separated in the operation to reach the multiples of 5, 10
and 100. For example, in 29+36, 29 can be separated into 4 and 25. The N10C strategy requires rounding up one
of the numbers to the ten and to the hundred, and then adjusting. To illustrate, in 58-35, 58 is rounded up to 60,
and then 35 is subtracted from 60 to obtain 25. Then the adjustment is made by adding 2 to 25, and 27 is
reached. In the application of N10C in 28x4, 30 and 2 are multiplied by 4. Then, 8 is subtracted from 120 to
reach 112. When using the same strategy with 116/4, 120 and 4 are divided into 4. Then, 1 is subtracted from 30,
and 29 is obtained. The A10 strategy requires to adjust both numbers. For example, in 49+86, 49 is rounded up
to 50 and 86 to 85 so as to solve the problem more easily. When using the A10 strategy in 86-28, the operation is
adjusted as 88-30. On the other hand in 33+1 1/2 both numbers are multiplied by two. Number pairs are used in
the ND strategy. To illustrate, in 16+18, 18 is separated into 16 and 2. When solving 92-45 with the same
strategy, 92 is separated into 45, 45 and 2.

2. Method
2.1. Textbooks Used in the Study

The main sources used in classrooms in Turkey our textbooks published by and under the control of the ministry
of education. In this study, the grade 3 mathematics textbook first published in 2018 by the National Education
Publications (TR1), the grade 3 mathematics textbook by Dogan and Gezmis (2018) (TR2), and the grade 4
mathematics textbook by Ozgelik (2018) (TR3) were analyzed. All three books were used in Turkish secondary
schools during the 2018-2019 school year and were coded as TR1, TR2 and TRS3, respectively. In elementary
schools in Singapore, four mathematics textbooks are being currently used. These are: My pals are here!, New
Syllabus Primary Mathematics, Shaping Maths, Targeting Mathematics. Approximately 60% of Singaporean
secondary schools use the book entitled My pals are here! (Yang, Reys & Wu 2010). This study analysed the
Singaporean books My pals are here! and Targeting Mathematics. The books were coded as MP and TAR. While
Turkish textbooks introduce mental additions and subtractions in grade 1, this takes place in Singapore in grade
3. Mental computations of multiplications and divisions are introduced in Turkish textbooks in grade 4, while
Singaporean textbooks introduce mental multiplications in grade 2 and mental divisions in grade 3. In Singapore,
mental multiplication is taught in grade 2 via cluster models, followed in future years by the use of greater
numbers but similar thinking. In line with these, the analyses included grade 3 and 4 mathematics textbooks
from the two countries. As the contents of mental multiplications and divisions that are taught in Turkey only
appear in Singaporean textbooks in grade 5, the analyses also included grade 5 Singaporean mathematics
textbooks. Schools in both countries use books approved by their respective Education Ministries. Table 1 shows
the books analyzed in this study.

Table 1. Turkish and Singaporean Textbooks Analyzed in the Study

Country Textbooks examined

Cheong, F. H., Ramakrishnan, C., Choo, M. (2017). My Pals are Here Maths 3A (Pupil’s Book),
Mashall Cavendish Education: Singapore.
aeong, F. H., Soon, G. K., Ramakrishnan, C. (2018). My Pals are Here Maths 4A (Pupil’s Book),
Mashall Cavendish Education: Singapore.
Singapore 1eong, F. H., Soon, G. K., Ramakrishnan, C. (2017). My Pals are Here Maths 5A (Pupil’s Book),
Mashall Cavendish Education: Singapore.
Ming, E. C. C. (2016). Targeting Mathematics 3A, Star Publishing PTE LTD: Singapore.
Ming, E. C. C. (2016). Targeting Mathematics 4A, Star Publishing PTE LTD: Singapore.
Ming, E. C. C. (2017). Targeting Mathematics 5A, Star Publishing PTE LTD: Singapore.

Komisyon (2018). Ortaokul Matematik 3. Sinif. Devlet Kitaplari: Ankara.
Turkey Dogan ve Gezmis (2018). Ortaokul Matematik 3. Ada Yayincilik: Ankara.
Ozgelik, U. (2018). Ortaokul Matematik 4. Ata Yayincilik: Ankara.
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2.2. Data Collection and Analysis

In the data collection process, two academics from the field of mathematics education with studies on mental
computation came together to identify the Turkish and Singaporean textbooks that include mental computation
and the parts in these books. Following this, they each separately noted how the topic of mental computation in
addition, subtraction, multiplication and division operations was introduced in these books and in how many
pages. Regarding the introductions, they examined whether the books introduced the topic with “explicit strategy
training” or with “contextual problems” or “by asking students to solve the problem through their unique
invented strategies”. In the following stage, the textbooks were evaluated with respect to allowing students to use
different strategies, to discuss these with their peers, and to identify the best strategy for the mental computation
of an addition and subtraction question. The final stage involved the identification of the mental computation
strategies used in the textbooks. Data were collected separately by two different academics in the field of
mathematics education who previously studied mental computation. Both academics noted the mental
computation exercises in textbooks and the strategies used in their solutions on an A4 paper. Textbook contents
were analyzed twice by two researchers and full congruence was observed between them.

2.3. Validity and Reliability

The analyses were performed by two academics in the field of mathematics education who study mental
computation. After identifying the sections in textbooks about mental computation, the researchers transferred
the mental computation exercises in the books and the strategies used in their solution to a blank sheet. This was
done separately by each researcher. For each textbook, the exercise-strategy pairs noted by the two researchers
were compared and full agreement was found. In addition, the study included examples on how the mental
computation strategies were used in the books. Both Turkish and Singaporean textbooks were analyzed with
respect to the information and exercises regarding the use (invention) of different strategies during mental
arithmetic operations, discussion of these strategies with peers, identification of the best strategy for a given
mental computation, and discussion of these with peers. Textbook content was coded as “direct strategy training
existent-nonexistent”, “problems/exercises that encourage the use of different strategies existent-nonexistent”,
“Students are encouraged/not encouraged to discuss the strategies they invented with their peers”, “Students are
allowed/not allowed to identify and discuss with peers the best mental computation strategy in a given problem”.
The coding was performed separately by each researcher, and full agreement was found between them. The
textbooks also included content encouraging students to use different strategies and discuss their invented
strategies with their peers.

3. Findings

This section starts with findings about how textbooks introduce the topics of mental computation in addition
and subtraction operations, how the instructional process is implemented and how many pages are allotted in the
textbook, followed by the mental computation strategies in addition and subtraction operations. These were
supported by examples from the textbooks. Similar steps were followed for the topic of mental computation in
multiplication and division operations.

3.1. Findings on “Mental Computation In Additions and Subtractions”

Turkish and Singaporean textbooks introduced the topic of mental computation of additions and subtractions
in grade 3. The Turkish book TR1 and the Singaporean book TAR started to teach the mental computation of
additions and subtractions by exemplifying the use of direct mental computation strategies. These two books
required the students to complete the addition and subtraction exercises at the end of the units by using different
strategies (Figure 1).

Pair and Share c_; 2

Take turns to explain how you add these numbers mentally.
Discuss other ways of adding the numbers.

(a) 65 + 99 (b) 98 + 57 (c) 99 + 99
(d) 34 + 38 (e) 26 + 67 (fF) 225 + 49

Figure 1. Exercise at the end of a Unit in Book TAR requiring students to use different strategies (3A, p.44).

Another noteworthy finding was that neither book included contextual problems at the end of units to
encourage students to mentally complete the operations by inventing new strategies. In TAR, following explicit
strategy training, the students were asked to solve the exercises shown in Figure 1 in different ways and discuss
them, whereas in TR1 they were asked at the end of the unit to mentally add in a different way 10, 1, 100, 50,
200 and another number that their teacher will give (TR1, p.75). Different from the other two books, the Turkish
book TR2 and the Singaporean book MP did not introduce the topic directly with strategy training, but the
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students were asked to solve a contextual problem (Figure 2) by inventing new strategies. This was followed by
strategy training. At the end of the unit, the students were given several exercises to solve by using new
strategies. MP and TR2 allocated six pages to the topic, and TR1 seven pages. In TAR, the total number of
books allocated to the topic was three.

-@ Other ways of adding @ Other ways of subracting

' : i Yusuf does 17 sit-ups for his physical fitness test.
Debbie wants fo check her fofal score in an examinafion Heneeds o do 5 ups o pass heres

She scores 42 marks for secfion A and 39 marks fo sectionB. many more sit-ups does Yusufneed fodo o pass heest?

What are the different ways Debbie can add? \What are the different ways Yusuf con sublract?
Figure 2. The contextual problem used in MP for mental addition and subtraction (3A, p.43 and 69)

The book MP started the topic of mental computation of addition with the following contextual problem:
“Debbie wants to check her total score in an examination. She scores 42 points for section A and 39 points for
section B. What are the different ways Debbie can compute her total score?” A similar contextual problem was
also used for subtraction. In the Turkish book TR2, in order to allow students to invent strategies before explicit
strategy training, the topic was introduced with a problem “Class 3/A in our school was given 28 cartons of milk,
while class 3/B was given 32 cartons. Can you mentally compute how many cartons of milk were distributed in
classes 3/A and 3/B? Discuss” (TR2, p.67). As can be seen, in books TR2 and MP, the mental computation of
additions and subtractions was taught in the following order: “students’ solving contextual problems by using
their unique strategies”, “strategy training”, “solving different exercises mentally by using new strategies”. TR1
and TAR introduced the topic with explicit strategy training, and then got students to mentally compute various
exercises by using different strategies. Although all books expect students to use different strategies when
mentally computing additions and subtractions, they do not contain any content to encourage students to identify
the best strategy among those that they have invented for mental computations or discuss it with their friends.
The mental computation strategies used in the books about additions and subtractions are shown in Table 3.

Table 3. Mental Computation Strategies Used in Additions and Subtractions

Addition Subtraction
TR1 TR2 TAR MP TR1 TR2 TAR MP

Strategy

coB X

1010 X

N10 X

X | X | X | X

10N

10s

SC

M5,10,100 X X X

N10C X X X X

Al0

ND X

GCN

In the books other than the Singaporean book TAR, the strategies 1010 and N10 were used to exemplify how
to mentally perform an addition. Different from other textbooks, TR1 exemplified the use of the ND strategy,
and TR2 exemplified the use of the strategies COB and 10N. Figures 3 and 4 offer examples of strategies used in
the mental computation of additions in TR1.
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1. Yéntem 2. Yéntem
Toplanan saylardan birini. basamak 35 + 23 isleminde onluklarla onluklar,
degerlerine ayrarak ifade ederiz. birliklerle birlikleri toplayalim.

23U basamak degerlerine ayralim.

23 30 + 20 = 50 ——
[ I" " e s
20— 2 onluk
Wl
35 23

35in tzerine 2 kez 10 sayalim.
35 » 45 > 55 Simdi 3 ekleyelim.
55 + 3 = 58 50 +8 =583 |

Figure 3. Strategies N10 and 1010 used in additions in the book TR1 (p.73).

38 + 8 20 + 35
¥ v . F
30 [ 8+ 8 —>Say difti Say ifti «—{20 + 20} 15
L 2RV W v
30 + 16 = 46 40 + 15 =55

Figure 4. Strategy ND used in additions in the book TR1 (p.73).

As shown in Figure 3, 35+23 was mentally solved in the book TR1 first by using the N10 strategy. Here, 23
was separated into its tens and units, after which 35 and 20 were added and, finally, 3 was added to the sum. In
the second solution in the book, both numbers were separated into its tens and units, followed by the addition of
tens (30 and 20) and units (5 and 3) within themselves. Then, 50 and 8 were added, and the sum 58 was reached.
Figure 4 exemplifies the use of the number pairs strategy, which is not introduced in any of the other books. In
the operation 20+35, 35 was separated into 20 and 15; the 20s were added; and then 15 was added to 40 to reach
55. Figure 5 presents how the strategies 10N and COB, nonexistent in any of the other books, were included in
TR2 for the mental computation of additions.

42+ 25 ilemini yuvarlama yontemini kullanarak zininden toplayalim. - 600 4+ 70 islemini Uzerine ekleme yéntemini kil
42 en yakmonik = 40 lanarak zhinden toplayalim.

T HO H0 #1040 0 40 #1

X XN\ NN
/ W W W W )

0+5=65  65+2=67ajeg R & 2. .

Meyve bahgesinde toplam 67 agag vardr 600 670
Figure 5. Strategies 10N and COB Used in Addition in Book TR2 (pp.68-69).

Figure 5 shows that book TR2 mentally solved 42+25 by separating 42 into 40 and 2, followed by adding 40
and 25 to reach 65, and adding 2 thus reaching the sum of 67. In this strategy, in contrast to N10, the first
number, which is 42, is separated into the tens and units. In TR2, the operation 600+70 was solved by adding 7
times 10 to 600. In addition to strategies 1010 and N10 (MP, 3A, p.43), Singaporean books included the
strategies M5,10,100 and N10C, which are nonexistent in Turkish books, to teach the topic of mental
computation of additions. In the Singaporean book TAR, the mental computation of addition was performed by
only using the strategies M5,10,100 and N10C (3A, p.43). Figure 6 presents examples regarding the use of
strategies M5,10,100 and N10C from the book MP.
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Add 48 and 13. rI can also add 48 and 13 this way. J
48 =7
S Step 1 Add 50 to 13. @
13 +50 =63 |
Step 2 Subtract 2 from 63. Y 1

63-2=61
Step1 Make tens. @ >

48 +2 =50 |48+13=61
Step2 Add50to 1.
1 + 50 = 61
48 +13 = 61 o -

Figure 6. Strategies M5,10,100 and N10C Used in the Book MP for the Solution of Additions (3A, p.44).

In book MP, strategy M5,10,100 was used to separate 13 into 11 and 2, thus adding 48 and 2 to reach 50,
which is a multiple of 10. Then, 50 and 11 were added to reach 61. In the same book, 48 was rounded to 50,
followed by the addition of 50 and 13 to reach 63, and finally subtracting the initially added 2 from 63 and
reaching the sum of 61. The book MP included examples of trying to reach a multiple of 10, as well as those
trying to reach 100. For instance, during the mental computation of 86+95, 86 was first separated into 81 and 5,
followed by the addition of 95 and 5 to reach 100, and finally 100 and 85 were added to reach the sum of 185.

When the books were analyzed with respect to the mental computation strategies they included for
subtractions, it was found that Turkish books introduced the strategies 10N and N10C. In addition to these
strategies, book TR1 included the COB strategy. Among Singaporean books, TAR included the strategies N10,
10N and M5,10,100, while book MP included 1010, N10, M5,10,100 and N10C. It is worth noting that strategy
1010 was only included in book MP, while strategies N10 and M10-100 only appeared in Singaporean books.
Book TAR did not mention strategy N10C, which appeared in all other three books. Figure 7 presents examples
of content from books TR1 and TR2.

o TaTa VA n
200-40=7 78 — 50 Igleminin sonucunu uzerine ekle-
me y&ntemini kullanarak zihinden bulalim.
78 + 2 = 80 =» 78 sayisina 2 ekledik.
4(\' SOqSIﬁdO 4 tane onluk vardir 80 — 50 = 30 == 80 sayisindan 50'yi gikardik
% 30 — 2 = 28 =» Buldugumuz sayidan, ekledigimiz 2 sayisin ¢gikardik

200 saysindan geriye 4 kez onar ritmik sogﬂl:m. TP

78 — 50 igleminin sonucunu sayilart parcalama yontemini kullanarak da
zihinden bulabiliriz

78 50 78=704+8
200 19() »]80 1?('| 4\7 n ,70/’):c SO) k/'tzidszylsu'llj Bgoe /Oliekgn$e ggr;a‘ladllka :O‘tgnhba(')c"yl
- — \ \ 20 cikardigimizda kald: ile yi topladik. e
\ 4 - N /: ~ %
\--\__--'.-/-/ \-S--—; .—/ \-\a»‘;'« \\S—/-_A// islemin scnucu 28'dir.
y / 20+ 8 =28

B 2. 3. 4,

Figure 7. The COB Strategy in Book TR1 (p.63), and Strategies N10C and 10N in Book TR2 (p.57).

As shown in Figure 7, the book TR2 firstly used the N10C strategy in the mental computation of 78-50. The
number 78 was rounded up to 80, followed by the subtraction of 50 from 80 to reach 30, and the subtraction of
the initial 2 from 30, and finally reaching 28. The second strategy in the mental computation of the same
problem was 10N. In this strategy, 78 was first separated into 70 and 8, followed by the subtraction of 50 from
70, thus reaching 20, and finally adding 20 with 8 to reach 28. These two strategies were used in the book TR1
(pp.62-63). TR1 included strategy COB in the mental computation of subtractions, which did not appear in the
other three books. In the Turkish book TR1, the sum of 200-40 was obtained by considering that there are 4 tens
in 40, and therefore counting back from 200 four times by ten. Other books did not include examples of mentally
computing subtractions with the strategy of counting back rhythmically. It is worth noting that book TAR does
not include the strategy N10C which appears in other books, and MP does not include the strategy 10N. Only
book MP included strategy 1010. Also, strategies N10 and M5,10,100 which did not appear in Turkish books,
were included in both Singaporean books. Figure 8 shows the strategies used in the Singaporean books TAR and
MP for the mental computation of subtraction.
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Figure 8. Strategies N10, 10N, M5,10,100 in TAR (3A, p.44); 1010, N10, M10-100, N10C in MP (3A, p.69)

Figure 8 exemplifies three different strategies to be used in the mental computation of 47-25 in book TAR.
The first strategy used in the book was N10. In this strategy, 25 was separated into its tens and units, namely 20
and 5, and then the sum of 22 was found by subtracting 20 and 5 respectively from 47. The other strategy used
was 10N. Here, 47 was separated into its tens and units, then 25 was subtracted from 40 to reach 15, following
which 15 and 7 were added to find 22. In strategy M5,10,100 used in the book, 47 was separated into 45 and 2.
In this way, 25 was subtracted from 45, and the number 20, a multiple of 10, was found. Then, 20 and 2 were
added to reach 22. In the Singaporean book MP, 68-43 was mentally computed by using strategy 1010. The
numbers 68 and 43 were separated into their tens and units, and then these tens and units were subtracted among
themselves. The resulting 20 and 3 were added, and the sum of 23 was found. The same operation was also
computed by using strategy N10. Here, 43 was separated into 40 and 3. Then, 40 was subtracted from 68, and 28
was reached. Finally 3 was subtracted from 28 and the sum of 25 was found. The second question in the book
exemplified how to mentally subtract 37 from 81. The Singaporean book MP also exemplified the use of strategy
N10 in the mental computation of 90-38 (Figure 9). In line with the strategy, 38 was first separated into 30 and 8,
and then 30 was subtracted from 90 to reach 60. In the next step, 8 was subtracted from 60 and the sum of 52
was reached. The same book used a method for 90-38, which was named “shortcut” and was not featured in any
of the other books. This strategy required for separation that a number that is closest to but greater than the
separated number, and is also a multiple of 10, would be used. Therefore, in 90-38, first 90 was separated into 40
and 50, then subtracting 38 from 40 to reach 2, and finally adding 50 and 2 to reach the sum of 52.

Figure 9. Strategy N10 Used in Book MP for Subtractions (3A, p.70).
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3.2. Findings on “Mental Computation in Multiplications and Divisions”

Singaporean textbooks introduced the mental computation of multiplications in grade 2, and that of divisions
in grade 3. Turkish textbooks, on the other hand, mentioned strategies for mental computation of multiplications
and divisions in grade 4. No Singaporean or Turkish book expected students to mentally compute multiplications
or divisions by giving a contextual problem. In contrast, Singaporean textbooks taught mental multiplication and
division strategies by using cluster models and tokens. In contrast to Singaporean books, Turkish ones preferred
rule-based strategy training, as can be seen in the examples below (Figure 11). The Singaporean books MP and
TAR expected students to use different strategies in multiplications and divisions at the end of the units, as
shown in Figure 10. Turkish books did not include exercises that encourage students to mentally multiply or
divide by inventing new strategies at the end of units.

wilson solved the following mentally,
Divide 420 by 5.

In groups, discuss the different ways you con work out each onswer mentally |

Share them with the class. Q‘°°> @ Do
Multiply 450 by 20. 6 _4oo + 5 = 80 .
© 20+5=4

€ 80+ 4 =84

€3 multiply 89 by 3.

89 = 80 + 9

]
| sox3=240 o SN
9 x 3 =27 J S 4

| 240 + 27 = 267 <

Muttiply 18 by 99.

What other ways are there?
Discuss with vour classmates.

Figure 10. Contents from Books TAR and MP, Which Encourage Students to Use and Discuss with Peers
Different Strategies in the Mental Computation of Multiplications (TAR 4A, p. 65; MP 4A, p. 71).

Book TAR asks students to mentally solve 450x20, 18x99 and 6480x8 by discussing with group mates and
inventing new strategies. Book MP, on the other hand, exemplifies the use of strategy N10 in the operations
420:5 and 89x3. Below are the mental computation strategies used for multiplications and divisions in Turkish
and Singaporean textbooks, as well as quotations from textbooks.

Table 4. The Mental Computation Strategies Used in Textbooks in Multiplications and Divisions
Carpma Islemi Bolme Islemi
TR3 TAR MP TR3 TAR MP

Strateji

CcoB
1010
N10C
N10
10" X X X X
GCN

In Singaporean books, the mental computation of multiplications involved the use of strategies N10, N10C
and 10”n while that of divisions involved N10 and 10”n. They used cluster models and tokens to teach these
strategies. The Turkish book TR3 only mentioned how to mentally multiply or divide a number by the exponents
of 10 when teaching mental multiplication and division, and did not include strategies such as N10 or N10C. The
Turkish book TR3 mentions that when a number is being multiplied by 10, 100 or 1000 respectively, 1, 2 or 3
zeros must be written to the right of the natural number. Figure 11 shows how the Singaporean book MP teaches
strategies N10 and N10C, and how TR3 teaches the mental multiplication of a number by 10.
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Bir doal sayi zihinden sirasiyla 10, 100 ve 1000 le carpilirken dodal sayinin sa-
Gina strastyla 1 adet, 2 adet ve 3 adet 0 (sifir) yazil.

Ormek: Bir manavdaki her bir kasada 10 ayva vardi. Buna gore manavdaki 128
kasada kag ayva oldugunu bulalim,

Manavdaki 128 kasada kac ayva oldugunu bulmak igin 128 ile 10 sayllarini zihin-

den carpalim.
128x10=1280

Manavdaki 128 kasada toplam 1280 ayva vardir.

Figure 11. Multiplication Strategies from Books MP and TR3 (MP, 3A, p.85; TR3, p.82)

Figure 11 shows how the grade 3 mathematics textbook MP solves 6x6 by using the separation strategy. In
line with strategy N10, 6x6 was written as (5+1)x6 and the visual of this symbolic representation was given. This
was done to help students grasp the meaning of separation strategy. Similar examples can be found in the
Singaporean book TAR as well (TAR 3A, pp.68-69). The Turkish book TR3 states that when a number is being
multiplied by 10, 100 or 1000 respectively, 1, 2 or 3 zeros must be written to the right of the natural number.
Therefore, book TR3 expects students to use the given rule as they perform the mental multiplication operation.
While multiplication via the exponents of 10 is taught in grade 4 in Turkey, it is taught one year later in grade 5
in Singapore. Instead of giving the rule directly as in Turkish textbooks, Singaporean books made use of visual
models to help students discover the rule by working out a pattern. The related content is shown in Figure 12.

Figure 12. The model concerning the multiplication of a number by 10 (MP, 5A, p.17, TAR, 5A, p.14).

The visual elements used in book MP emphasize the repeated addition meaning of multiplication. The book
expects students to discover the pattern and the rule. Underneath this visual, operations such as 4538x10,
500x100 are modelled with tokens, asking the students “Can you see the pattern in the model”, thus expecting
them to discover the rule of mental multiplication with exponents of 10. In book TAR, the number to be
multiplied by 10 is separated into parts, and the sum is found by multiplying each part by 10 (N10). In
Singaporean textbooks, the use of strategy N10 in the mental computation of divisions has been modelled with
tokens and various tools. An example of using N10 in the Singaporean book MP can be seen in Figure 13.
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Figure 13. Strategy PA in Books MP and TAR (MP, 4A, p.71; TAR, 4A, p.64)

The grade 4 mathematics textbook MP shows how the operation 420:5 can be performed by using the
strategy N10. First, 420 is separated into 400 and 20, then dividing these numbers by 5, and then adding 4 to the
resulting 80, finally reaching the sum of 84. The book TAR also includes the use of the strategy N10 to divide
numbers. The grade 4 mathematics textbook TAR shows how the solution to 2140:2 may be obtained by the
separation strategy. First, the number 2140 was separated into 1000, 1000, 100, 10, 10,10, 10, then dividing
these numbers by 2, respectively. The Turkish textbook mentioned how to mentally divide a number into the
exponents of 10 simply by giving a rule. It stated that when a number is being divided by the exponents of 10,
the same number of zeros in the denominator must be deleted from the number. Therefore, similar to the
teaching of mental multiplication, Turkish textbooks taught how to mentally divide also by giving a direct rule.
In contrast, the Singaporean book MP made use of visual elements instead of giving the rule directly, and aimed
to enable students to discover the pattern and the rule. In book TAR, as is the case in multiplications, the number
to be divided by an exponent of 10 is first separated into parts, and then each part is divided by the relevant
number (TAR, 5A, p.21-24). Figure 14 presents examples from the books.

Zihinden Bolme Islemi

Birdogal sayt, Zhinden sirastyla 10, 100 veya 1000’ bolindrken dogal saymnin
n safindaki basamaklarindan sirastyla 1, 2 veya 3 adet 0 (st sl

Crnek:Veienbme iemerni zhinden yapaim.

34000+ 10= b20000:10=
0)6000: 100= 080000100
o) 7000 1000= 50000 1000=

Sayllan sirasiyla 10, 100 veya 1000 bolerken saylardan sirasiyla 1, 2 veya 3
adet0' (sif) sielm,

2) 4000 = 1 =400 ) 2000 = 1§ = 2000
¢) 6099 = 190 =60 ¢)80 09 = 1992800
o) 7000 = 10 =7 &) 50 000 = 1000 = 50

Figure 14. Shortcut Division of a Number by an Exponent of 10 in Book TR3 (TR, p.97). The Model
Regarding the Division of a Number by an Exponent of 10 in Book MP (MP, 5A, p.31).
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4. Discussion, Conclusion and Suggestions

This study compared Turkish and Singaporean textbooks with respect to the contents of the topic of mental
computation strategies in arithmetic operations. Grade 3 textbooks from both countries included the topic of
mental computation of additions and subtractions. All books allocated 3 pages to this topic. The Turkish book
TR1 and the Singaporean book TAR introduced the topic directly with strategy training. In contrast, the Turkish
book TR2 and the Singaporean book MP started the topic with a contextual problem, asking the students to solve
it by inventing different strategies. There are two views in the literature on the teaching of mental computation
strategies. The first one advocates the direct teaching of mental computation strategies due to the differences
between students’ previous experiences and knowledge. Cooper, Heirdsfield and Irons (1996) argue that students
with weak mental computation skills should be identified and be directly taught mental computation strategies.
Klein, Beishuizen and Treffers (1998) state that students who are deficient in solving additions and subtractions
need teacher support when using mental computation strategies in the problems. On the other hand, those who
advocate the second view on the teaching of mental computation strategies point out the need for students to use
their previous knowledge (number patterns, the decimal number system, etc.) and invent their own strategies
mental computation, instead of being explicitly taught strategies. According to Carpenter, Franke, Jacobs,
Fennema and Empson (1998), explicit teaching of mental computation strategies poses the risk of students using
these strategies as a mechanical rule. Therefore, encouraging students to discuss the mental computation
strategies they use and to think about the best strategies for a given problem may help them develop more
effective solution strategies (Yang & Huang, 2013). Despite the clear rationale of these two arguments, the topic
of mental computation may be introduced in textbooks through contextual problems rather than explicit strategy
training, as is the case in books TR2 and MP. In this way, the students who are unable to invent mental
computation strategies and their reasons for this may be identified so that measures can be taken. In books TR1
and TAR, which use explicit strategy training, students are given addition and subtraction operations at the end
of units and they are asked to mentally solve them by using different strategies. However, using this exercise not
at the beginning of a unit, but at the end of it after strategy training may prevent students from inventing new
strategies. Indeed, Blote, Klein and Beishuizen (2000) taught students to first use strategy N10 and then 1010 in
the mental computation of additions and subtractions in their study. While students only used strategy N10 at the
beginning, they tended to prefer 1010 after learning about it. These results reveal that the classroom context is a
factor that influences students' strategy preferences. Similar results were also obtained in studies conducted in
Turkey (Duran, Doruk & Kaplan, 2016; Gii¢ & Karadeniz, 2016).

The book TR1 mentioned three strategies in the mental computation of additions (1010, N10, ND), while the
book TR2 mentioned four strategies (COB, 1010, N10, 10N). All of the Turkish books included strategies 1010
and N10 for additions. In mental addition and subtraction operations, students frequently use strategies 1010 and
N10 (Varol & Farran, 2007). Murphy (2004), at the onset of his study, aimed to identify the mental computation
strategies used by students. He found that students only used strategies 1010 and COB when mentally computing
additions and subtractions (Buzeika, 1999). Strategies 1010 and N10 have only been taught for the mental
computation of additions in the Singaporean book MP. Other than these, strategies M5,10,100 and N10C, which
did not feature in Turkish textbooks for the mental computation of additions, were included in Singaporean
textbooks with examples. In strategies M5,10,100, unlike in 1010, N10 and 10N, one of the added numbers is
separated to obtain multiples of 5, 10 and 100. In strategy N10C, one of the added numbers is brought up to 10
or 100 and then the sum is adjusted properly. For instance while computing 86+95 in strategies M5,10,100, the
number 86 is written as 81+5 in order to bring 95 up to a hundred. When the same operation is computed by
using strategy N10C, 95 is considered to be 100; then 100 and 86 are added to obtain 186; and then 5 is
subtracted from 186 to obtain 181. In this way, in the process of mental addition, students will discover the ease
of adding with 10 and 100 and gain experience in writing a number as the sum of the appropriate number pair
and adjusting numbers. Students who gain experience in properly adjusting numbers during mental additions
will be able to reach the solution in questions like 128+86=83+?, by adjusting numbers instead of solving the
equation through long steps (86 is 3 more than 83, then the sum should be 3 less than 128, which is 125). To sum
up, it could be argued that book MP is the richest source for its diversity of strategies in the mental computation
of additions. Including strategies M5,10,100 and N10C in Turkish textbooks in the mental computation of
additions would enable teachers to learn about this strategy and encourage their students to use different mental
computation strategies. Indeed, the mental computation strategies included in the textbooks and are known by
the teachers are also used frequently by students. As American students are taught how to use strategy 1010 in
additions from an early age, they prefer to use it in mental additions (Blote, Klein & Beishuizen, 2000;
Heirdsfield & Cooper, 2004). Similarly, Duran, Doruk and Kaplan (2016) found that Turkish students most
frequently used strategies COB and 1010 in additions, and they least used M5,10,100.

Regarding mental subtractions, book TR1 exemplified the use of three strategies (COB, 10N, N10C), while
TR2 exemplified the use of two (10N, N10C). The Singaporean book TAR included the use of strategies N10,
10N and M5-10-100 in mental subtractions, while book MP included strategies 1010, N10, SC, M5-10-100 and
N10C. In sum, as in additions, the richest book with respect to the diversity of mental computation strategies in
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subtractions was also book MP. As in additions, strategy M5-10-100 was only included in Singaporean books.
The use of strategy SC was only mentioned in book MP. Strategy SC is an effective one for the mental
computation of subtractions and significantly minimizes the risk of error. For instance, in operation 74-28, when
the number 74 is separated in order to obtain the ten that is closest to28 and that is greater than 28, the separated
parts will be 44 and 30. Then 2 will be subtracted from 30 to obtain 2, and then 2 will be added to 44 to reach the
sum of 46. Another strategy that appeared in Singaporean books but not in Turkish ones was strategy N10. In
European countries, strategy N10 is preferred for the mental computation of subtractions as the use of this
strategy is expected to decrease students' risk of error (Heirdsfield & Cooper, 2004; Klein & Beishuizen, 1994).
Blote, Klein and Beishuizen (2000) taught how to use strategies 1010 and N10 in the mental computation of
additions and subtractions to Dutch second graders, and found that they preferred strategy N10. Therefore, the
inclusion of this strategy in Turkish textbooks may be useful.

Singaporean elementary mathematics textbooks introduced the mental computation of multiplications in
grade 2, while Turkish textbooks (TR3) introduced it in grade 4. Therefore, it may be stated that Turkish
elementary school students are informed about the mental computation of multiplications two years after
Singaporean students. Other than this important finding, the Turkish textbook only included rules and examples
about how to multiply a number by the multiples of 10. In the Turkish book, the mental computation of
multiplications involves multiplying a number by 10, 100, 1000, by adding 1, 2, 3 zeros to its right side,
respectively. This strategy may cause students to make mistakes when multiplying a number such as 1 or 2 by
100 in future years. Singaporean books introduced strategies N10 and N10C in the mental computation of
multiplications in grade 2, and the strategies for multiplying and dividing a number by the multiples of 10 in
grade 5. In addition, strategies N10 and N10C were taught by using cluster models. In sum, Turkish students
learn mental multiplication two years later than Singaporean students, and do not have the chance to use
different mental computation strategies based on the conceptual meaning of multiplication. In addition, the rule
in Turkish books about how to quickly multiply a number by the multiples of 10 may also be regarded as a
deficiency. Indeed, Singaporean books mentioned the repeated addition meaning of multiplication when
multiplying a number with the multiples of 10, and the numbers were separated, followed by the multiplication
of each part by the multiples of 10. The students were then asked to discover the emerging pattern. More
precisely, while the Turkish textbook gave explicit rules, Singaporean books expect students to discover them.

As was the case with multiplications, the Turkish mathematics book for 4th grades TR also taught the mental
computation of divisions only by giving a rule about how to divide a number quickly by the multiples of 10. In
books MP and TAR, the use of strategy N10 in the mental computation of divisions was explained through
examples. Other than this, 5th grade Singaporean books made use of visual elements in teaching how to mentally
divide a number into the multiples of 10, and aimed to make the students discover the pattern and thus the rule,
instead of explicitly teaching the rule. In book TAR, as in multiplications, the number to be divided by a multiple
of 10 was first separated into parts and the sum was reached by dividing each part by the relevant number.
Whether students will be able to mentally compute multiplications and divisions in secondary school depends on
them mastering conceptual strategies such as N10 and N10C in elementary school, inventing new strategies, and
discussing these with their peers. It may be argued that Singaporean textbooks offer students more learning
opportunities than the Turkish textbook TR3. In line with these findings, it may be recommended that textbooks
are equipped with practices to help students invent mental computation strategies (contextual problems, length,
area, cluster models, etc.), and that students are encouraged to identify the best strategy for different
multiplication and division operations. In this way, students will be able to learn mental computation strategies
and decide on the best strategy to be used in the mental computation of multiplications and divisions.

All books expect students to use different strategies when mentally carrying out arithmetic operations.
However, none contains any content to encourage students to identify the best strategy among those that they
have invented for mental computations or discuss it with their friends. Including questions in textbooks such as
“What strategy would you choose to use when mentally answering this question? Why did you choose it?
Explain your reasons and discuss with your friends.” may help students to evaluate their strategies and question
whether the mental computation may benefit from the use of other strategies. Indeed, previous studies have
shown that students choose their strategies by disregarding the numbers in the operation (Gii¢ & Karadeniz,
2016; Torbeys & Verschaffel, 2016; Duran, Doruk & Kaplan, 2016). To illustrate, the use of strategy N10C in
the mental computation of 457-298 is more effective than others. With this strategy, students can reach the result
faster and more accurately (457-300=157, 157+2=159) (Torbeys & Verschaffel, 2016). Textbooks should
therefore be enriched with regard to mental computation strategies, and include information on what strategy
would be best in the mental computation of arithmetic operations involving different numbers. This might help
students learn mental computation strategies and decide on the best strategy to be used in the mental computation
of arithmetic operations.

Overall, Singaporean books may be said to offer students more learning opportunities in the mental
computation of arithmetic operations. These results suggest that Singaporean students may perform better than
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their Turkish counterparts in international exams in future years as well (in the numbers and operations learning
domain). However, caution needs to be exercised when generalizing the results of the present study. Considering
teachers’ role in the instructional process (Wijaya, van den Heuvel-Panhuizen & Doorman, 2015; Yang, 2018),
even textbooks with perfect content may not be enough for effective mathematics instruction. There are many
other factors affecting students' mathematics achievement (parents’ education level, the number of educational
materials at home, teacher roles, etc.). A well-prepared or not-so-well-prepared book can both find life in the
hands of a well-equipped teacher. Considering this, future studies may concern themselves with how teachers
use the textbook, how they introduce the topic and what exercises they use when teaching mental computation.
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Tiirk ve Singapur Matematik Ders Kitaplarinin Zihinden Hesaplama Konusunda
Kullanilan Stratejiler Agisindan Karsilastirilmasi

1. Giris

Matematik 6gretim programina miifredatina zihinden hesabin dahil edilmesi, say1 hissinin gelisimini
desteklemenin bir yolu olarak diisiiniilebilir (McIntosh, 1998). Ulusal matematik 6gretmenleri konseyinin ilke ve
standartlar1 igerisinde ilkogretim &grencilerinin say1 hissi becerisinin gelistirilmesi gerektigi vurgulanmaktadir.
Say1 hissi 6grencilerin sayilar1 tanimasini, sayilar arasindaki iliskileri bilmesini, problem ¢dziimlerinde esnek ve
pratik ¢6ziim stratejilerini (zihinden hesap ve tahmin) kullanmasim gerektirmektedir (Reys, 1994; Sowder, 1992;
Yang, Hsu ve Huang, 2004). Ulusal matematik dgretmenleri konseyi say1 hissinin 6 boyutuna isaret etmektedir.
Bu boyutlar, “sayilari uygun sekilde ayristirma”, “100 ve 1/2 gibi referans sayilarini kullanma”, “10 tabanli say1
sistemini bilme”, “tahmin etme”, “problemleri ¢6zmek icin aritmetik iglemler arasindaki iliskileri kullanma”,
“sayilarin biiylikliiglinii kavrama” geklinde ifade edilebilir (NCTM, 2000, s.32). Mclntosh, Reys ve Reys
(1997), say1 hissinin, zihinden hesap ve tahminin her ikisini de igerdigini ve birbirlerinden bagimsiz
diisliniilemeyecegini vurgulamislardir (s.323). Zihinden hesaplama, kagit kalem veya hesap makinesi gibi arag¢
gerecler kullanmadan, bir iglemin sonucunu dogru olarak bulma eylemidir (Reys, Reys ve Hope, 1993).
Ogrenciler giinliik hayatta karsilastiklar1 problemleri pratik ve kolay bir sekilde zihinden c¢dzebilmelidirler.
Maclellan (2001), ogrencilerin problem ¢6zerken mekanik kurallara bagli kalmalarinin gittikleri adimlart
diistinmelerini ve sorgulamalarini engelledigini ifade etmigtir. Tersine, zihinden hesap yaparken &grenciler,
sayilar arasindaki iliskiler {izerinde siirekli diisiinmektedirler. Ogrencilerin kullandiklar1 diisiinme stratejileri,
sayilar arasindaki iliskileri, islemlerin anlamlarini, iglemler arasindaki iliskileri ve basamakli say1 sisteminin
yapisini kavramsal olarak 6grenip 6grenmedikleri ile ilgili bilgi saglamaktadir (McIntosh, Reys ve Reys, 1997).
Ornegin, bir ilkokul dgrencisi kirtasiyeden tanesi 19 lira olan iki kalem aldiginda ddeyecegi para miktarinin ne
oldugunu, 20x2=40,2x1=2,40-2=38 islem adimlarim takip ederek zihinden bulabilir (Yang ve Huang, 2013).
Cogu 6grenci, aritmetik iglemleri yaparken, sayilari alt alta yazarak, sonuca ulagsma egilimindedir. Ciinkii bu
sekilde islemin ¢oziimiiniin d6grenilmesi kolay olmakla birlikte bu stratejide 6grenciler muhakeme yapmadan
dogrudan prosediirleri uygulamaktadirlar (Heirdsfield ve Cooper, 2004a). Dolayisiyla dgrencilerin alt alta
islemleri yaparak dogru sonuca ulagmalari, basarinin tek gdstergesi olarak diisiiniilmemelidir (Reys ve Yang,
1998). Ornegin, 39x7 islemini yapmak baslangicta zor gériilebilir ancak carpma isleminin anlamim kavramsal
olarak 6grenmis ve sayilar arasindaki iligkileri kurabilen bir &grenci, 40 ile 7’yi garptiktan sonra elde ettigi 280
sayisint 7’°den ¢ikararak 273 sayisina ulagabilir. Bagka bir grenci bdyle bir muhakeme siireci igerisine girmeden
39 ve 7 sayilarim alt alta yazarak, sonuca ulasma egiliminde olabilir. ikinci tipteki 6grenci icin 6nemli olan
carpma isleminde prosediirleri uygulamak ve dogru sonuca ulagmaktir. Aritmetik islemlerin ¢6ziimiinde
geleneksel algoritmalara bagl kalinmasi, dgrencilerin zihinden hesap becerilerinin gelisimi iizerinde olumsuz
etkiye sahiptir. Kamii, Lewis ve Livingston (1993), geleneksel ¢arpma algoritmasi (sayilar1 alt alta yazarak
carpma) O0gretilmeyen ti¢lincii siif 6grencilerinin %60’ min 13x11 islemini pargalara ayirma stratejisini (1010)
kullanarak zihinden yaptiklarini (13x10=130; 130+13=143), tersine geleneksel algoritmanin 6gretildigi dordiincii
smif 6grencilerinin sadece %15’inin ayni iglemi zihinden dogru bir sekilde ¢6zdiiklerini tespit etmislerdir.

1.1. Zihinden Hesap Stratejilerinin Ogretimine iliskin Goriisler

Literatiirde zihinsel hesap stratejilerinin 6gretimine yonelik iki yaklasimdan bahsedilmektedir. Bu
yaklagimlardan ilki, 6grencilerin zihinsel hesap stratejilerini kendilerinin icat etmeleri ve problem ¢oziimlerinde
icat ettikleri stratejilere bagvurmalaridir (Buzeika, 1999; Heirdsfield, 2006; Plunkett, 1979; Thompson, 2010).
Ikinci yaklasim ise bazi stratejilerin dogrudan dgretilmesinin gerekli oldugudur (Beishuizen, 1999; Murphy,
1999; Thompson, 2010). ingiltere’de zihinden hesap stratejilerin dgretiminde, yukarida belirtilen birinci
yaklagima uygun cesitli girisimler ve bir dizi rapor yayinlanmistir (DES, 1991; DfE, 1995; DfEE, 1999). Ortaya
¢ikan sonuglar, her &grencinin zihinden hesap stratejilerini kullanmada ve icat etmede ayni performansi
gdstermedigini ortaya koymaktadir (Askew, Bibby ve Brown, 1997; Gray, 1997). Ornegin, ¢ogu &grenci
dengeleme stratejisini icat etmede zorlanmaktadir (Thompson, 1999). Murphy (2004), calismasinin
baslangicinda dgrencilerin dengeleme stratejisini kullanmadigim tespit etmistir. Ogrenciler toplama ve ¢ikarma
islemlerini zihinden yaparken sadece ileri ve geri dogru sayma ve parcalara aywrma stratejilerine
basvurmuslardir. Bu tespit sonrasinda Ogrenciler iizerinde dengeleme stratejisinin dogrudan Ogretimi
gerceklestirilmistir. Bu agidan SCAA (1997), &grencilerde zihinden hesap stratejilerinin gelisiminin sansa
birakilmamasi gerektigini vurgulamaktadir. Bu goriise paralel olarak, Cooper, Heirdsfield ve Irons (1996),
zihinden hesap yapma becerisi zayif 6grencilerin belirlenmesi ve bu tip 6grencilere zihinden hesap stratejilerinin
dogrudan 6gretilmesi gerektigi goriisiinii paylagsmistir. Klein, Beishuizen ve Treffers (1998), toplama ve ¢ikarma
problemlerini ¢6zme konusunda yetersiz olan 6grencilerin, problemleri ¢ozmek i¢in zihinden hesap stratejilerini
kullanmada O6gretmen destegine ihtiyag duyduklarini belirtmiglerdir. Blote, Klein ve Beishuizen (2000),
Ogrencilerin belli bir stratejinin ne zaman ve nasil kullanilacagini bilmemelerinin, bir sorunun zihinden
hesaplanmasinda hangi stratejinin daha kullanisli oldugunu degerlendirememelerinin ve sinif baglaminin,
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Ogrencilerin strateji tercihleri tizerinde etkili faktorler olduguna temas etmistir. Bu goriis, arastirma sonuglartyla
desteklenmektedir. Ornegin, Amerika’da dgrenciler toplama islemini zihinden yaparken, toplanan sayilarin her
ikisini de onluk ve birliklerine ayirarak pargalara ayirma stratejisini (1010) kullanmay tercih etmektedirler.
Cinkii erken okul yillarindan itibaren bu stratejinin 6gretimi gerceklestirilmektedir (Heirdsfield ve Cooper,
2004). Diger taraftan Avrupa iilkelerinde ise bu strateji yerine, toplama isleminde toplanan sayilardan ikincisini
onluk ve birliklere ayirma (N10), ¢ikarma isleminde ise ¢ikan sayiy1 onluk ve birliklere ayirma stratejisi (N10)
tercih edilmektedir. Ciinkii bu stratejinin kullanimi ile &grencilerin hata yapma riskinin daha az olacagi
diistiniilmektedir (Heirdsfield ve Cooper, 2004; Klein ve Beishuizen, 1994). Gergekten de 63-47 islemini
zihinden yaparken parcalara ayirma stratejisine (1010) basvurulmasi, 3<7 olmasindan o&tiirii 6grencilerin hata
yapma riskini arttirmaktadir. Blote, Klein ve Beishuizen (2000), Hollandal1 2. sinif dgrencilerinin toplama ve
cikarma islemleri yaparken tercih ettikleri zihinden hesap stratejilerinin ne oldugunu arastirmislardir.
Ogrencilere toplama ve ¢ikarma islemlerinin zihinden hesaplanmasinda oncelikle ikinci say1yr onluklara ve
birliklere ayirma stratejisi (N10), ardindan isleme giren her iki sayiy1 onluk ve birliklere ayirma stratejisi (1010)
ogretilmistir. Ogrenciler baslangigta N10 stratejisi ile islemleri yaparken, 1010 strateji ogretildikten sonra
ogrencilerde bu stratejiyi kullanmaya yonelik egilim artmistir. Bu sonuglar sinif baglaminin 6grencilerin strateji
tercihlerini etkileyen bir faktor oldugunu ortaya koymaktadir. Duran, Doruk ve Kaplan (2016), toplama
isleminde Ogrencilerin ¢ogunlukla “parcalara ayirma stratejisini ve ileriye dogru ritmik sayma stratejisini
kullandiklarini, azda olsa “10 ve 100’iin katlarina ulasma” ve “uyusan sayilart gruplandirma” stratejilerini
kullandiklarini tespit etmiglerdir. Calismaya katilan Ogrenciler, bu stratejiler disinda higbir stratejiye
bagvurmamiglardir. Cikarma isleminde ise Ogrencilerin en fazla “onar onar eksiltme” stratejisini, en az ise
“onluklar1 ve birlikleri ayirarak ¢ikarma” stratejisine bagvurmuslardir. Buna ragmen ¢ogu &grencinin zihinden
toplama ve ¢ikarma islemlerine yonelik herhangi bir stratejiyi dogru sekilde kullanmadigi ya da sorulara cevap
vermedigi belirlenmistir. Gii¢ ve Karadeniz (2016), yaptiklart ¢alisma sonucunda 6grencilerin toplama islemini
zihinden yaparken en az bagvurduklari stratejinin parcalama ayirma stratejisi oldugunu tespit etmislerdir. Ayrica
ogrencilerin toplama isleminde bulunan sayilarin Ozelliklerine uygun stratejiler kullanmak yerine, alisik
olduklar1 ve benimsedikleri stratejileri tercih ettikleri goriilmistiir. Diger taraftan, yapilan bazi arastirmalar
herhangi bir strateji 6gretimine maruz kalmadan, 6grencilerin kendi stratejilerini gelistirebileceklerini ortaya
koymaktadir (Carpenter, Franke, Jacobs, Fennema ve Empson, 1998; Heirdsfield, 2000; Kamii, Lewis ve
Livingston, 1993). Carpenter, Franke, Jacobs, Fennema ve Empson (1998), 6grencilerin icat ettikleri stratejiler
iizerine smuf i¢i tartigmalarin, sdzel baglamsal problemlerin ve sinif i¢i materyal kullaniminin &grencilerin
zihinden hesap stratejileri icat etmeleri {izerinde olumlu etkileri oldugunu belirtmiglerdir. Carpenter, Franke,
Jacobs, Fennema ve Empson’e gore (1998), dogrudan zihinden hesap stratejilerinin dgretimi, 6grencileri bu
stratejilere mekanik bir kural olarak bagvurma tehlikesiyle kars1 karsiya getirmektedir. Dolayisiyla, 6grencileri
kullandiklar1 zihinden hesap stratejilerini tartismaya ve bir problemin ¢6ziimiinde kullanilabilecek zihinsel hesap
stratejilerinin neler olabilecegi iizerine diisiinmeye tesvik etmek, 6grencilerin daha etkili ¢6ziim stratejileri
gelistirmelerine yardimei olacaktir (Yang ve Huang, 2013).

Literatiirde ortaya koyulan goriisler ve arastirma sonuglari, dgrencilerin onceki deneyimleri ve bilgi
yapilarinin farkliligindan 6tiirii, her bir zihinden hesap stratejisini kullanmada ve icat etmede ayni performansi
gostermedigini ortaya koymaktadir. Bunun yaninda, zihinden hesap stratejilerinin dogrudan O6gretimi,
dgrencilerin bu stratejileri mekanik olarak kullanmalarina neden olabilmektedir. Ogretmenler ister birinci, ister
ikinci yaklagimi benimsemis olsunlar, aritmetik islemlerde zihinden hesap stratejilerini ve kullanimini bilmeli,
bunun da 6tesinde hangi durumlarda, hangi stratejinin kullaniminin daha etkili oldugu hakkinda deneyime sahip
olmalidirlar. Bu amaca ulasabilmek adina yapilabileceklerden biri, ders kitaplarinda farkli zihinden hesap
stratejilerine ve farkli sorularin ve baglamsal problemlerin ¢oziimiinde, hangi zihinden hesap stratejisinin
kullanimimin daha etkili olabilecegine yonelik uygulamalara yer verilmesidir. Nitekim, Tirk ve Singapur
matematik Ogretim programlarinda “6grencilere farkli zihinden hesap stratejilerini icat etmeleri igin firsatlar
sunulmal’” vurgusu yapilmaktadir. Ancak ders kitaplarimin igerigi bu dogrultuda hazirlanmamus olabilir.
Ogretmenler tarafindan kullamlan birincil kaynagim, ders kitab1 oldugu diisiiniildiigiinde bdyle bir durumun
ogrenciler iizerinde olumsuz bir etki yaratabilme potansiyeli vardir. Ornegin, ders kitaplarinda belirli zihinden
hesap stratejilerine yer verilmesi, 6gretmenlerin 6grencilere strateji olusturma siirecinde rehberlik etmelerini ve
ogrencilerin icat ettikleri stratejilerle ilgili sinif i¢i tartigmalari yonetmelerini olumsuz sekilde etkileyebilir.
Yukarida belirtilenler 15181inda, matematik ders kitaplarinda aritmetik islemlerin zihinden hesaplanmasinda hangi
stratejilere yer verildiginin ve ders kitaplarinin 6grencilerin farkli stratejiler kullanmalari, icat ettikleri stratejileri
arkadaslariyla tartismalar1 amaciyla ne tiir uygulamalar ve agiklamalar igerdiginin belirlenmesi 6nemlidir.

Diger taraftan, uluslararasi sinavlarin sonuglart Tiirk dgrencilerin zihinden hesap becerisinin kullanimini
igeren, sayilar ve islemler 6grenme alaninda, diisiik bir performans gosterdigini ortaya koymaktadir. Tersine
Singapurlu 6grenciler, sayilar ve islemler 6grenme alaninda basar1 puani olarak ilk siralarda yer almislardir
(Mullis ve ark, 2000; 2008; 2012; 2016). Tirk ve Singapurlu 6grencilerin sayilar 6grenme alanindaki
performanslari arasindaki farklilig1 bir ¢ok nedene dayandirmak miimkiindiir. Bu nedenlerden biri de matematik
ders kitaplarinin igeriginin nasil olusturuldugudur. Ciinkii, ders kitabi, Ogretmenin matematik Ogretirken
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kullandig1 temel kaynaktir (Beaton, Mullis, Martin, Gonzales, Kelly ve Smith, 1996). Farkli ders kitaplari
ogrencilere farkli 6grenme firsatlari sundugundan dolay: ders kitaplari karsilagtirma c¢aligmalari, 6grencilerin
basarilari arasindaki farkliligin agiklanmasinda yardimer olabilmektedir (Mesa 2004; Valverda Bianchi, Wolfe,
Schmidt ve Houang, 2002; Zhu ve Fan 2006). Bu bakimdan, kitap karsilastirma calismalarinin son yillarda
yayginlastig1 goriilmektedir. Bu calismalarda 6zellikle TIMSS, PISA gibi uluslararasi sinavlarda ilk siralarda yer
alan Cin, Kore, Japonya, Tayvan, Singapur, Finlandiya gibi iilkelerin ders kitaplar1 kullanilmistir. Tiirkiye’de
kullanilan matematik ders kitaplarinin ise Amerikan ders kitaplariyla (Kar ve Isik 2015; Kar, Giiler, Sen ve
Ozdemir, 2018) ve Amerikan-Singapur ders kitaplariyla karsilastirildigi ¢alismalar (Erbas, Alacaci ve Bulut
2012; Ozer ve Sezer 2014) literatiirde yer almaktadir. Tiirk ders kitaplari, Singapur kitaplariyla sadece tasarim
ozellikleri acisindan (Erbas, Alacact ve Bulut 2012) ve problem tipi agisindan (Ozer ve Sezer, 2014)
karsilagtirtlmistir. Bu ¢aligmada, Tiirk ve Singapur ders kitaplari, toplama, ¢ikarma, ¢arpma ve bolme
islemlerinde zihinden hesap stratejilerine yer verme durumlart agisindan karsilastirilmistir. Calismada yanit
aranan problemler su sekildedir.

e Tiirk ve Singapur ders kitaplari, 6grencilerin zihinden hesap yaparken, kendilerine 6zgii stratejiler icat
etmeleri ve icat ettikleri stratejileri akranlariyla tartismalar1 adina ne tiir agiklamalar ve uygulamalar
icermektedir?

e Tirk ve Singapur ders kitaplarinda aritmetik islemlerin zihinden hesaplanmasinda hangi stratejilere yer
verilmigtir.

1.2. Aritmetik islemlerde Kullanilabilecek Zihinden Hesap Stratejileri

Asagida toplama, ¢ikarma, carpma ve bolme islemlerinin zihinden hesaplanmasinda kullanilan her bir
zihinden hesap stratejisine iliskin Ornekler yer almaktadir. Tablo 1’in hazirlanmasinda literatiirde yapilmig
caligmalardan  yararlamilmistir (Beishuizen ve Anghileri, 1998; Buys, 2001; Erdem, 2016; Heirdsfield ve
Cooper, 2004; Lemonidis, 2015; Moyo ve Samson, 2014; Thompson, 1999; 2000; Van De Walle, 2010; Varol
ve Farran, 2007; Verschaffel, Greer ve De Corte, 2007; Yang ve Huang, 2013).

Tablo 1. Aritmetik iglemler i¢in zihinden hesaplama stratejileri

Strateji Toplama Cikarma Carpma Bo6lme
29+36; 49+86 86-28; 58-35
COB 120 130 140 110100 90 23x5=? 128/8=64, 32, 16
23+23=46+23=69+23=92+23 128/2=64, 64/2=32, 32/2=16;
=115 veya 24/4=?
23+23=46, 23+23=46, 24-4=20
46+23=69, 20-4=16
69+46= 115 16-4=12
8x25=7 12-4=8
2x25=50, 50+50=100,
100+100=200
5x8=5, 10, 15...
1010 20+30=50 80-20=60 11x18=(10+1)x(10+8)
9+6=15 6-8=(-2) (10x10)+(10x8)+(1x10)+(1x8
50+15=65 60+(-2)=58 )
40+80=120 50-30=20 8x25=2x4x25=2x100=200
9+6=15 8-5=3
120+15=135 20+3=23
N10, 10N 29+30=59 86-20=66 28x4=? 116/4=?
59+6=65 veya 66-8=58 20x4=80 100/4=25
20+36=56 8x4=32 16/4=4
56+9=65 58-30=28 80+32=112 25+4=29
28-5=23
49+80=129
129+6=135 50-35=15
15+8=23
10s 20+30=50 80-20=60 46X7=7
50+9=59 60+6=66 40x10=400
59+6=65 66-8=58 40x3=120
400-120=280
40+80=120 50-30=20 6x7=42
120+9=129 20+8=28 280+42=322
129+6=135 28-5=23
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Tablo 1’in devam

sC 30-28=2
56+2=58
40-35=5
18+5=23
M 4+36=40 86-6=80
510100  25+40=65 80-22=58
86=85+1 86=78+8
49+1=50  78-28=50
85+50=135 50+8=58
86-26=60
60-2=58
N10OC  30+3666 86-30=56 28x4=7 116/4=7
66-1=65  56+2=58 veya 30x4=120 120/4=30
50+86=136 60-35=25 2x4=8 4l4=1
136-1=135 2542207 120-8=112 30-1=29
8x99=" 100/5=20
8x100=800 100/10=10
800-8=792 10x2=20
18x25=18x100=1800
1800/4=450
AL0 29+1=30 28x25=7 33+ 12
30435265 (28:2)X(25%2)= T2
(14:2)X(50x2)=700 66+3=22
49+1=50
50+85=135
88-30=58
ND 16+18=" 92-45=7
16+416=32  (45+45+2)-45
3242=34 4542247
GCN  3448+16=7  63-8-13=2 IX3AX5=7
(34+16)+8 (63-13)-8 (2X5)x34=10x34=340
50+8=58 50-8=42
107 12x100=1200 1200+10=120

fleri veya geri ritmik sayma stratejisinde (COB), birerli, ikiserli, beserli, onarli vb. sekilde ileri veya geri
sayilarak sonuca ulasilir. Bu stratejide ¢arpma ve bdlme islemleri yapilirken, tekrarli toplama ve tekrarli ¢ikarma
diisiincesinden yararlamlir. 1010 stratejisinde sayilar onluklar ve birlikler seklinde yazilir. Ornegin, 58-35
isleminde toplanan sayilar, 50 ve 8, 30 ve 5 seklinde pargalara ayrilir. 11x18 iglemine 1010 stratejisinin
uygulanmasinda, islem (10+1)x(10+8) seklinde diizenlenir. N10 stratejisinde ikinci say1 onluk ve birlik seklinde
yazilirken, 10N stratejisinde birinci say1 onluk ve birlik bi¢iminde yazilir. Ornegin, 58-35 islemi N10 stratejisi
ile yapilirken, ikinci say1 30 ve 5 seklinde parcalanir, ayni soru 10N stratejisiyle yapilirken birinci say1 50 ve 8
seklinde pargalara ayrilir. N10 stratejisinin ¢arpma islemine uygulanmasinda, 28x4 iglemi igin 28 sayist, 20 ve 8
seklinde parcalara ayrilarak, sirasiyla 4 ile carpilir ve ¢ikan sayilar toplanarak sonuca ulasilir. 116/4 isleminde
benzer diisiinceyle 116 sayisi, 100 ve 16 seklinde pargalara ayrilarak, sirasiyla 4’e boliiniir. Elde edilen sayilar
toplanarak sonuca ulasilir. 10s stratejisinde oncelikle iki saymin onluklart isleme tabi tutulur (58-35 isleminde
50-30=20). Ardindan 6ncelikle birinci sayinin birligi daha sonra ikinci sayinin birligi ile iglem yapilarak sonuca
ulagilir (20+8=28, 28-5=23). SC stratejisinde ¢ikarma islemi yapilirken, eksilen sayinin parcalarindan biri; ¢ikan
saylya en yakin biiyiik onluk olacak sekilde segilir. Ornegin 58-37 isleminde 37 sayisina en yakin biiyiik onluk
40°dir. O halde 58 sayis1 40 ve 18 olarak parcalanir. Ardindan 40-37=3 ve 3+18=21 seklinde sonuca ulasilir.
M5,10,100 stratejisinde, sayilar, iglem igerisinde 5, 10 ve 100’in katina ulagmak admna uygun bigimde
parcalanir. Ornegin, 29+36 isleminde 29 sayisi, 4 ve 25 olarak pargalara ayrilabilir. N10C stratejisi sayilardan
birini onluga ve yiizliige yuvarlayip ardindan diizenleme yapmay1 gerektirir. Ornegin, 58-35 isleminde 58 sayis1
60’a yuvarlanir, 60’dan 35 ¢ikarilarak 25 elde edilir. Ardindan diizenleme yapilarak 25’e 2 eklenir ve 27
sonucuna ulagilir. 28x4 isleminde N10C stratejisinin uygulanmasinda, 30 ve 2 sayist 4 ile carpilir. Ardindan
120’den 8 cikarilarak 112 sonucuna ulasilir. 116/4 isleminde ayni stratejinin uygulanmasinda 120 ve 4 sayilari,
4’e boliinlir. Ardindan 30’dan 1 cikarilarak 29 sonucuna ulagilir. A10 stratejisi, her iki sayiy1 da diizenlemeyi
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gerektirir. Ornegin, 49+86 isleminde 49, 50’ye, 86’da 85’e yuvarlanarak sonuca daha kolay sekilde ulasilir. 86-
28 islemi tlizerinde A10 stratejisinin uygulanmasinda, 86-28 islemi 88-30 seklinde diizenlenir. 33+1 1/2
isleminde ise her iki sayida iki ile ¢arpilarak diizenleme yoluna gidilir. ND stratejisinde say1 ikililerinden
yararlanilir. Ornegin, 16+18 isleminde, 18 sayis1 16 ve 2 seklinde parcalanir. Ayni strateji ile 92-45 isleminde 92
sayist 45, 45 ve 2 seklinde pargalanir. GCN stratejisi uyumlu sayilarin gruplandirilmas: diisiincesine dayalidir.
Ornegin, 24+16+26 isleminde 24 ve 26 toplami 50 olacagindan islem 50+16 sekline doniistiiriiliir. Benzer
sekilde 63-8-13 igleminde 63-13, 50 olacagindan islem 50-8 seklinde ifade edilir. 10”n stratejisi ile say1 10’nun
kuvvetleri ile zihinden carpilir veya béliiniir. Ornegin, 1200 sayis1 100’e béliiniirken, 1200 sayisindaki iki sifir
atilir sonug 12 olarak bulunur. 12 sayis1 100 ile ¢arpilirken, 12 sayisinin sagima iki sifir eklenerek sonug 1200
olarak elde edilmis olur.

2. Yontem
2.1. Calismada Kullanilan Ders Kitaplar:

Tiirkiye’deki ortaokullarda hangi kitaplarin kullamilacagi Milli Egitim Bakanliginin kontrolii altindadir.
Tiirkiye’de dgretmenler Egitim Bakanliginca okullara gonderilen ders kitaplarii kullanmaktadirlar. Nitekim,
Egitim Bakanlig1 6gretmen ve &grencilere dagitilan ders kitaplar ve egitim materyalleri disindaki yardimet
kaynaklarin kullanilmamas1 gerektigi konusunda okullar1 uyarmistir. Bu agidan Tiirkiye’de derslerde kullanilan
temel kaynak Egitim Bakanlig1 biinyesinde ve kontroliinde ¢ikarilan ders kitaplaridir. Bu c¢aligmada ilk baskisi
2018 yilinda Milli Egitim Yaymnevinden ¢ikan 3. smif matematik ders kitab1 (TR1), Dogan ve Gezmis (2018)
tarafindan yazilan 3. simf matematik ders kitab1 (TR2) ve Ozcelik (2018) tarafindan yazilan 4. sinif matematik
ders kitabt (TR3) analiz edilmistir. Her ii¢ kitapta, Tiirk ortaokullarinda 2018-2019 egitim dgretim yilinda
kullanilmis olup calisma icerisinde TR1, TR2 ve TR3 seklinde kodlanmustir.

Singapur egitim sisteminde, Ilkdgretim, 1. ve 4. siniflar arasindaki 4 yillik “Temel Evre” ve ilkogretim 5. ve
6. siiflart kapsayan 2 yillik “Yo6nlendirme Evresinden olusmaktadir. Singapur’da ilkdgretim kademesinde su
anda dort adet matematik kitabi kullanilmaktadir. Bu kitaplar; My pals are here!, New Syllabus Primary
Mathematics, Shaping Maths, Targeting Mathematics isimli kitaplardir. Singapur ortaokullarinin yaklasik
%60’inda My pals are here! isimli kitap kullanilmaktadir. Bu kitap ilk kez 2001 yilinda basilmis olup, biligsel
gelisim teorileri, iistbilis teorileri ve yapilandirmacilik esas alinarak igerik olusturulmustur (Yang, Reys ve Wu
2010). Calismada My pals are here! ve Targeting Mathematics isimli Singapur kitaplar1 analiz edilmistir.
Kitaplar ¢aligma igerisinde MP ve TAR biciminde kodlanmustir. Tiirk kitaplarinda zihinden toplama ve ¢ikarma
islemleri ile ilgili kazanimlar birinci sinifta verilmeye baglanirken, Singapur’da igiincli smifta verilmeye
baglanmaktadir. Carpma ve bdlme isleminin zihinden hesabi konusu Tiirk kitaplarinda dordiincii sinif diizeyinde
verilmeye baslanirken, Singapur kitaplarinda zihinden c¢arpma islemi ikinci sinif diizeyinde, zihinden b6lme
islemi tigiincli sinif diizeyinde verilmektedir. Singapur’da zihinden ¢arpma islemi konusu ikinci sinif diizeyinde
kiime modelleri kullanilarak 6gretilmekte, ilerleyen siniflarda da daha biiyiik sayilarla ancak benzer diisiinceyle
Ogretimi devam etmektedir. Yukarida ifade edilenler dogrultusunda iki {ilkenin iigiincii ve dordiincii sinif
matematik ders kitaplart analize dahil edilmistir. Tiirkiye’de zihinden ¢arpma ve b6lme iglemi konusunun igerigi,
Singapur’da besinci simif matematik ders kitaplart igerisinde yer aldigindan, analiz siirecine besinci sinif
Singapur matematik ders kitaplart da dahil edilmistir. Her iki iilke okullarinda Egitim Bakanligi’nin onayindan
gegen kitaplar kullanilmaktadir. Caligma kapsaminda incelenen kitaplar Tablo 2’de verilmistir.

Tablo 2. Calismada Analiz Edilen Tiirk ve Singapur Ders Kitaplari

Ulke Incelenen Ders Kitaplari

Kheong, F. H., Ramakrishnan, C., Choo, M. (2017). My Pals are Here Maths 3A (Pupil’s
Book), Mashall Cavendish Education: Singapore.
Kheong, F. H., Soon, G. K., Ramakrishnan, C. (2018). My Pals are Here Maths 4A (Pupil’s
Book), Mashall Cavendish Education: Singapore.
Singapur Kheong, F. H., Soon, G. K., Ramakrishnan, C. (2017). My Pals are Here Maths 5A (Pupil’s
Book), Mashall Cavendish Education: Singapore.
Ming, E. C. C. (2016). Targeting Mathematics 3A, Star Publishing PTE LTD: Singapore.
Ming, E. C. C. (2016). Targeting Mathematics 4A, Star Publishing PTE LTD: Singapore.
Ming, E. C. C. (2017). Targeting Mathematics 5A, Star Publishing PTE LTD: Singapore.

Komisyon (2018). Ortaokul Matematik 3. Sinif. Devlet Kitaplari: Ankara.
Tiirkiye Dogan ve Gezmis (2018). Ortaokul Matematik 3. Ada Yayincilik: Ankara.
Ozgelik, U. (2018). Ortaokul Matematik 4. Ata Yayincilik: Ankara.
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2.2. Verilerin Toplanmasi ve Analizi

Calismada Tiirk ve Singapur ders kitaplari aritmetik islemlerde zihinden hesap stratejilerine yer verme
durumlar1 agisindan karsilastirilmustir. Oncelikle zihinden hesap iizerine g¢aligmalart bulunan matematik
egitimcisi iki akademisyen bir araya gelerek; Tiirk ve Singapur ders kitaplarinda zihinden hesabin yer aldig1 ders
kitaplarin1 ve kitaplarda bu konunun gectigi yerleri belirlemiglerdir. Ardindan, birbirinden bagimsiz sekilde,
toplama ve cikarma isleminin zihinden hesaplanmasi konusuna nasil giris yapildigini, konuya kag sayfa yer
ayrildigini not etmislerdir. Konuya nasil giris yapildiginin belirlenmesinde, “konuya dogrudan strateji gretimi

=9

yapilarak mu girildigi” veya “baglamsal problemlerle konuya giris yapilarak, problemi 6grencilerin kendilerine
0zgli icat ettikleri stratejilerle ¢ozmelerinin mi istendigi” kitaplarin igerigi incelenerek ortaya konulmustur. Bir
sonraki asamada ders kitaplarmin Ogrencilerin farkli stratejiler kullanmalarma, kullandiklar stratejileri
akranlariyla tartigmalarina, bir toplama ve ¢ikarma iglemi sorusunun zihinden hesaplanmasinda en uygun olan
stratejinin ne oldugunu degerlendirmelerine firsat sunup sunmadig1 degerlendirilmistir. iki farkli arastirmaci
birbirlerinden bagimsiz sekilde ders kitaplarinda aritmetik islemlerde zihinden hesaba iliskin yer verilen
aligtirmalar1 ve bu alistirmalarin ¢oziimiinde kullanilan stratejileri bir A4 kagidina not etmislerdir. Ders
kitaplarinda yer verilen zihinden hesap stratejilerinin belirlenmesinde, Tablo 1’de yer alan zihinden hesap
stratejileri kullanilmustir. Tiirk ve Singapur ders kitaplarinda, aritmetik iglemlerin zihinden hesaplanmasinda yer
verilen zihinsel hesap stratejilerinin neler olduklar1 tablolarda gosterilmis, tablolarin altina ders kitaplarindan
alman oOrnekler eklenmistir. Ders kitaplarindaki ilgili icerikler, iki arastirmaci tarafindan iist {iste iki defa
okunarak analiz edilmis, yapilan analizde arastirmacilar arasinda tam bir uyumun oldugu goriilmiistiir.

2.3. Calismanin Gegerligi ve Giivenirligi

Singapur ders kitaplari, ilgili yaymevlerinden temin edinmis olup, Singapur okullarinda kullanilan
kitaplardir. Tiirk ders kitaplari ise http://www.eba.gov.tr/ekitap?&channel=334 sitesinden temin edilmistir.
Calismaya dahil edilen ders kitaplar1 Tiirkiye ve Singapur’da 2018-2019 egitim 6gretim yilinda kullanilan ders
kitaplaridir. Analizler zihinden hesap konusunda galigmalari olan, ingilizceyi bilen matematik egitimcisi iki
farkli akademisyen tarafindan yapilmistir. Ders kitaplarinda zihinden hesap konusunun gegtigi kisimlar
belirlendikten sonra aragtirmacilar kitaplarda yer verilen zihinden hesap aligtirmalarini ve bu alistirmalarin
¢Oziimiinde kullanilan stratejileri bos bir kagida aktarmiglardir. Bu islem iki kez tekrarlanmistir. Her bir ders
kitabr i¢in arastirmacilarin not ettikleri aligtirma-strateji ikilisi bire karsilastirilmig ve yapilan analizlerde tam bir
uyumun oldugu tespit edilmistir. Ayrica ¢alisma icerisinde, ders kitaplarinda yer alan zihinden hesap
stratejilerinin nasil kullanildigina iliskin orneklere yer verilmistir. Tirk ve Singapur ders kitaplarinda,
ogrencilerin aritmetik islemleri zihinden yaparken farkli stratejiler kullanmalar1 (icat etmeleri), icat ettikleri
stratejileri akranlariyla tartigmalari, sorunun zihinden hesaplanmasinda en uygun olan stratejinin ne oldugunu
degerlendirmeleri ve akranlariyla tartismalar1 amaciyla ne tiir uygulamalara ve aciklamalara yer verildigi analiz
edilirken, ders kitaplarindaki igerik, “dogrudan strateji dgretimi var-yok”, “farkli stratejiler kullanmaya tesvik
edici problem/alistirma var-yok”, “Ogrencilerin icat ettikleri stratejileri arkadaslariyla tartismalarimi tesvik
ediyor-etmiyor”, “Ogrencilerin sorunun zihinden hesaplanmasinda en uygun olan stratejinin ne oldugunu
degerlendirmelerine ve akranlariyla tartigmalarina imkan tanir veya tanimaz” seklinde kodlanmistir. Kodlamalar
iki aragtirmaci tarafindan iki kez {ist iiste yapilmis, kodlamalarda tam bir uyumun oldugu tespit edilmistir. Ayrica
ders kitaplarinda, 6grencileri farkli stratejiler kullanmaya ve icat ettikleri stratejileri akranlariyla tartismaya
yonlendiren igerik drnekleri caligma igerisinde verilmistir. Calismada, sadece toplama ve ¢ikarma gibi belirli
islem ikililerine odaklanilmamuisgtir. Ders kitaplarinin toplama, ¢ikarma, ¢arpma ve bdlme islemlerinde zihinden
hesap stratejilerine yer verme durumlari agisindan karsilastirilmasi, elde edilen bulgularin birbiriyle ne denli
tutarli oldugunu degerlendirme firsati saglamustir.

3. Bulgular

Bu kisma, ders kitaplarinda toplama ve ¢ikarma iglemlerinin zihinden hesaplanmasi konusuna nasil girig
yapildigina, 6gretim siirecinde nasil bir yol izlendigine ve konuya kag sayfa yer ayrildigina iligkin elde edilen
bulgularla baslanmis, ardindan ders kitaplarinda toplama ve ¢ikarma isleminin zihinden hesaplanmasinda
kullanilan stratejilerin neler oldugu, kitaplarda yer alan 6rneklerle desteklenerek agiklanmistir. Carpma ve bélme
isleminin zihinden hesaplanmasi konusu ig¢inde benzer asamalar takip edilerek bulgularin sunumu
gergeklestirilmistir.

3.1. Ders Kitaplarinda Yer Verilen Zihinsel Hesap Stratejileri: Toplama ve Cikarma Islemleri

TR1 ve TAR kodlu iigiincli simif ders kitaplarinda, zihinden toplama ve ¢ikarma islemlerinin zihinden
hesaplanmasi konularina dogrudan zihinden hesap stratejilerinin kullanimi érneklendirilerek baglanmistir. Bu iki
kitapta, Ogrencilerden konu sonunda verilen toplama ve c¢ikarma islemi alistirmalarini, farkli stratejiler
kullanarak yapmalari istenmistir (Sekil 1). Dikkat ¢ekici 6nemli bir diger bulgu her iki kitapta konu sonunda
ogrencilerin farkli stratejiler icat ederek islemi zihinden yapmalarim tesvik edici baglamsal problemlere yer
verilmemis olmasidir.

100


http://www.eba.gov.tr/ekitap?&channel=334

Tiirk ve Singapur Matematik Ders Kitaplarinin Zihinden Hesaplama Konusunda Kullanilan Stratejiler Agisindan Karsilastirilmasi

Pair and Share §j;‘5

St m—

Take turns to explain how you add these numbers mentally.
Discuss other ways of adding the numbers.

(a) 65 + 99 (b) 98 + 57 (c) 99 + 99
(d) 34 + 38 (e) 26 + 67 (F) 25 + 49

Sekil 1. TAR’ da 6grencilerin farkli stratejiler kullanmalari istenen aligtirma (3A, s.44).

TAR kodlu kitapta dogrudan strateji dgretimi gergeklestirildikten sonra dgrencilerden Sekil 1’de verilen
alistirmalar1 farkli yollarla yapmalar1 ve tartismalari, TR1 kodlu kitapta, TAR kodlu kitapta oldugu gibi konu
sonunda, 6grencilerden, 10, 1, 100, 50, 200 sayilar1 ile 6gretmenin sdyledigi herhangi bir saymin toplamin
zihinden farkli yollarla yapmalari istenmistir (TR1, s.75). TR2 kodlu Tiirk kitabi ile MP kodlu Singapur
kitaplarinda ise diger iki kitaptan farkli olarak, konuya dogrudan strateji 6gretimi ile baglanmamis, baglamsal bir
problem verilerek (Sekil 2), 6grencilerden problemi farkl: stratejiler icat ederek ¢ozmeleri istenmistir. Ardindan
strateji Ogretimine gegilmistir. Konu sonunda, 6grencilerin farkli stratejiler kullanarak ¢ozmeleri amaciyla
aligtirmalar verilmistir. MP ve TR2’de konuya alt1 sayfa, TR1’de yedi sayfa yer ayrilmistir. TAR kodlu kitapta
ise konuya ayrilan toplam sayfa sayis1 igtiir.

-@ Other ways of adding @ Other ways of subtracting

' ; .. Yusuf does 17 sit-ups for his physical filness fest.
Debbie wants fo check her fotl score in an examination. Heneeds fodo 5 ups o poss e sl

she scores 42 marks for secton A and 39 marks for section . many more i-ups does Yusuf need fodo o pass hefesf?

What are the aifferent ways Debbi can add? \What are the different ways Yusuf can subiract?
Sekil 2. MP’de yer verilen baglamsal problemler (3A, 5.43 ve 69)

MP kodlu kitapta, toplama igleminin zihinden hesabi konusuna “Debbie sinavdan aldigi toplam puani kontrol
etmek istiyor. Smavin ilk boliimiinden 42 puan, ikinci bolimiinden 39 puan aldigina gore, sinavdan aldigi
toplam puani kag farkli yolla hesaplayabilir?” seklinde bir baglamsal problem ile baglanmistir. Cikarma islemi
icin de benzer bir baglamsal problem kullanilmistir. TR2 kodlu Tiirk kitabinda da dogrudan strateji 6gretimine
gecilmeden 6grencilerin strateji icat etmeleri amaciyla, “Okulumuzda 3/A sinifina 28, 3/B sinifina 32 okul siitii
dagitildi. 3/A ve 3/B smiflarina dagitilan kag tane okul siitii oldugunu zihinden islem yaparak bulabilir misiniz?
Tartiginiz” seklinde bir problemle (TR2, s.67) konuya giris yapilmustir. Goriildiigii gibi TR2 ve MP kodlu
kitaplarda toplama ve ¢ikarma isleminin zihinden hesabi konusunun Ogretimi; “Ggrencilerin baglamsal
problemleri kendilerine 6zgii stratejiler kullanarak c¢ozmeleri”, “strateji Ogretimi”, “alistirmalar verilerek
ogrencilerin farkli stratejiler kullanarak alistirmalari zihinden yapmasi” seklinde bir sira izlemektedir. TR1 ve
TAR kodlu kitaplarda konuya dogrudan strateji Ogretimi ile baslanmis ardindan alistirmalar verilerek
ogrencilerin farkl stratejiler kullanarak aligtirmalar1 zihinden yapmasi istenmistir. Tiim kitaplarda 6grencilerden,
toplama ve ¢ikarma islemlerini zihinden yaparken farkli stratejiler kullanmalar1 beklense de, dgrencilerin icat
ettikleri stratejiler arasinda, iglemin zihinden hesaplanmasinda kullanimi en uygun stratejinin hangisi olmasi
gerektigini diisiinmelerine ve akranlariyla tartigmalarina yonelik bir igerige yer verilmedigi tespit edilmistir.
Kitaplarda, toplama ve ¢ikarma islemleri i¢in kullanilan zihinsel hesap stratejileri Tablo 3’de verilmistir.

Tablo 3. Toplama ve Cikarma Islemlerinin Coziimiinde Kullanilan Zihinden Hesap Stratejileri

Strateji Toplama Islemi Cikarma Islemi
TR1 TR2 TAR MP TR1 TR2 TAR MP
coB X ;
1010 X X ” .
N10 X X X . X
10N X < . X
10s
SC ™
M5,10,100 X X X ~
N10C x X < . X
A10
ND X
GCN
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TAR kodlu Singapur kitabinin disindaki kitaplarda, 1010 ve N10 stratejileri kullanilarak toplama isleminin
sonucunun zihinden nasil bulunacagi orneklendirilmistir. TR1’de diger kitaplarda olmayan ND stratejisinin
kullanimi, TR2’de ise COB ve 10N stratejilerinin kullanimi 6rneklendirilmistir. Sekil 3 ve 4’de TR1’de toplama
isleminin zihinden hesaplanmasinda kullanilan stratejilere iligkin drnekler sunulmustur.

1. Yéntem 2. Yéntem
Toplanan saylardan birini. basamak 35 + 23 isleminde onluklarla onluklar.
degerlerine ayrarak ifade ederiz. birliklerle birlikleri toplayalim.
2340 basamak degerlerine ayralim.
23 30 + 20 = 50 —
| |_, 3 5+3-8
20> 2 onluk I
+ HE B

35in dzerine 2 kez 10 sayabim. 35 23
35 = 45 > 55 Simdi 30 ekleyelim.

55 + 3 - 58 S0 + 8 = 58— |

Sekil 3. TR1 kodlu kitapta toplama isleminin ¢6ziimiinde kullanilan N10 ve 1010 stratejisi (s.73).

B 38 + 8 B 20 + 35
30 [ 8+ 8 |—> Say dfti Say ¢ifti <«—]20 + 20} 15
30 + 16 = 46 40 + 15 =55

Sekil 4. TR1 kodlu kitapta toplama isleminin ¢éziimiinde kullanilan ND stratejisi (5.73).

Sekil 3°de goriildiigii iizere TR1 kodlu kitapta 35423 isleminin zihinden ¢dziimiinde ilk yontem olarak N10
stratejisi kullanilmis, 23 sayist onluklarina ve birliklerine ayrilmistir. Ardindan 35 ile 20 toplanmis ¢ikan sonug
iizerine 3 eklenmistir. Kitapta yer alan ikinci ¢6ziimde her iki sayida onluklarina ve birliklerine ayrilmus,
onluklar (30 ve 20) ve birlikler (5 ve 3) kendi aralarinda toplanmig ardindan 50 ile 8 toplanarak 58 sonucuna
ulagilmigtir. Sekil 4°de ise diger higbir kitapta yer verilmeyen sayi ¢iftlerine ulagma stratejisinin kullanimi
orneklendirilmistir. 20+35 isleminde 35 sayis1 20 ve 15 seklinde parcalanmis, 20’ler kendi arasinda toplanmis,
ardindan 40’a 15 eklenerek 55 sonucuna ulasilmisti. TR2 kodlu kitapta toplama isleminin zihinden
hesaplanmasinda diger kitaplarda yer almayan 10N ve COB stratejilerine nasil yer verildigi Sekil 5’de
gosterilmektedir.

42 + 25 islemini yuvarlama yontemini kullanarak zihinden toplayalim. 600 + 70 islemini dzerine ekleme y@memim kul-
42@”“ >4 lanarak zihinden toplayalim.

el H0 +10 +10 +10 +10 +10 +0

i 3 PO DA \\’/ WA N RN
40+25=65 65 + 2 = 67 agag it N . i LS, A
Meyve bahcesinde toplam 67 agag vardir 600 670

Sekil 5. TR2 kodlu kitapta toplama igleminin ¢6ziimiinde kullanilan 10N ve COB stratejisi (5.68-69).

Sekil 5 incelendiginde, TR2 kodlu kitapta 42+25 islemi zihinden yapilirken 42 sayist 40 ve 2 seklinde
parcalara ayrilmigs ardindan 40 ile 25 toplanarak 65 sayisina ulagilmig, bu sayiya 2 eklenerek sonug 67
bulunmustur. Bu strateji de N10 stratejisinin aksine toplanan sayilardan ilki yani 42 onluklarina ve birliklerine
ayrilmaktadir. TR2’de 600+70 isleminin sonucuna 600’iin iizerine 7 kez 10 eklenerek ulasildigi goriilmektedir.
Singapur kitaplarinda toplama isleminin zihinden hesaplanmasinda, 1010 ve N10 stratejilerinin toplama
isleminin zihinden hesaplanmasinda kullanimmin yaninda (MP, 3A, s.43), Tirk kitaplarinda yer almayan,
M5,10,100 ve N10C stratejilerinin kullanimina deginilmistir. TAR kodlu Singapur kitabinda ise toplama
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isleminin zihinden hesabi, sadece M5,10,100 ve N10C stratejileri kullanilarak yapilmistir (3A, s.43). Sekil 6°da
MP kodlu kitaptan M5,10,100 ve N10C stratejilerinin kullanimina iligkin alinan 6rnekler sunulmustur.

Sekil 6. MP’de toplama isleminin ¢dziimiinde kullanilan M5,10,100 ve N10C stratejileri (3A, s.44).

MP kodlu kitapta M5,10,100 stratejisi kullanilarak 13 sayisi 11 ve 2 seklinde pargalanmis bu sayede 48 ile 2
toplanarak 10’un kat1 olan 50’ye ulasilmistir. Ardindan 50 ve 11 toplanarak 61 sonucuna ulasgilmistir. Ayni
kitapta 48 sayis1 50 sayisina yuvarlanmig 50 ve 13 toplanarak 63 sayisina ulasilmig ardindan, 63 sayisindan
baslangicta eklenen 2 sayisi ¢ikarilarak 61 sonucuna ulasilmistir. MP kodlu kitapta, 10’ nun kati olan bir sayiya
ulagilmaya calisildigi gibi, 100’e ulasilmaya calisilan 6rnekler de yer almaktadir. Ornegin 86+95 isleminin
zihinden hesaplanmasinda 86 sayisi 81 ve 5 olarak parcalara ayrilmis, 95 ile 5 toplanarak 100°e ulasilmis
ardindan 100 ile 85 toplanarak, islemin sonucu 185 olarak bulunmustur.

Kitaplar ¢ikarma islemi igin yer verilen zihinden hesap stratejileri agisindan analiz edildiginde, Tiirk
kitaplarinda 10N ve N10C stratejilerine yer verildigi tespit edilmistir. Bu stratejilere ek olarak TR1 kodlu kitapta
COB stratejisi kullanilmistir. TAR kodlu Singapur kitabinda N10, 10N ve M5,10,100 stratejileri, MP kodlu
kitapta ise 1010, N10, M5,10,100 ve N10C stratejilerine yer verilmistir. Dikkat edilirse, 1010 stratejisi sadece
MP kodlu kitapta, N10 ve M10-100 stratejileri ise sadece Singapur kitaplarinda yer almaktadirlar. Ayrica TAR
kodlu kitapta, her {i¢ kitapta yer alan N10C stratejisinin olmadig1 dikkat ¢ekmektedir. Sekil 7°de TR1 ve TR2
kodlu kitaplarda yer alan igeriklerden drnekler sunulmustur.

200 i 40 = O 78 — 50 Igleminin sonucunu azerine ekle-
me ydntemini kullanarak zihinden bulalim.
78 + 2 =80 =» 78 sayisina 2 ekledik.
4.0 soysmdo 4 tone Onluk vord;r‘ 80 — 50 = 30 = 80 sayisindan 50'yi ¢ikardik.
30 - 2 = 28 = Buldugumuz sayidan, ekledigimiz 2 sayisin gikardik

200 saysndon geriye 4 kez onar ritmik sayalim. ol

78 — 50 isleminin sonucunu sayilar pargalama yontemini kullanarak da
zihinden bulabiliriz.

78 - 50 78=70+8
Jo- 59) 78 sayisinl 8 ve 70 seklinde pargaladik. 70'ten 50'yi
200 190 180 170 160 20 cikardigimizda 20 kaldi. 8 ile 20%i topladik. O halde
WW islemin sonucu 28'dir.
20+8=28
1. 2 3. 4,

Sekil 7. TR1 kodlu kitapta COB stratejisi (s.63), TR2 kodlu kitapta N10C ve 10N stratejileri (s.57).

Sekil 7°de goriildigii tizere TR2 kodlu kitapta 78-50 isleminin zihinden hesaplamasinda ilk olarak N10C
stratejisi kullanilmistir. 78 sayist 80’e yuvarlanmig, 80’den 50 ¢ikarilarak 30 elde edilmis, son adimda ise
baslangicta eksilen sayiya eklenen 2 sayisi 30°dan ¢ikarilarak 28 sonucuna ulagilmistir. Ayni sorunun zihinden
hesaplanmasinda kullanilan ikinci strateji 10N’dir. Bu stratejide 78 sayisi oncelikle 70 ve 8 bigiminde
onluklarina ve birliklerine ayrilmis ardindan 70’den 50 ¢ikarilarak 20 sayisina ulasilmis son adimda ise 20 ile 8
toplanarak sonug 28 olarak bulunmustur. Bu iki strateji TR1 kodlu kitapta da kullanilmistir (s.62-63). TR1’de
¢ikarma isleminin zihinden hesaplanmasinda diger ii¢ kitapta kullanilmayan COB stratejisinin kullanimina yer
verilmistir. TR1 kodlu Tiirk kitabinda 200-40 isleminin sonucuna, 40 sayisinin 4 adet onluk igerdigi diisiincesi
temel alinarak, 200 sayisindan geriye 4 kez onar onar ritmik sayilarak ulagilmistir. Geriye ritmik sayma stratejisi
ile ¢ikarma isleminin zihinden hesaplamasina iliskin ornekler diger kitaplarda yer almamaktadir. TAR kodlu
kitapta, diger kitaplarda yer alan N10C stratejisinin, MP kodlu kitapta da diger kitaplarda yer alan 10N
stratejisinin olmadig dikkat ¢ekmektedir. Sadece MP kodlu kitapta 1010 stratejisine yer verilmistir. Ayrica Tirk
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kitaplarinda yer almayan N10 ve M5,10,100 stratejileri, her iki Singapur kitabinda yer almaktadir. TAR ve MP
kodlu Singapur kitaplarinda ¢ikarma isleminin zihinden hesabinda kullanilan stratejiler Sekil 8’de sunulmustur.

Sekil 8. TAR’da N10, 10N, M5,10,100 (3A, s.44); MP’de 1010, N10, M10-100, N10C stratejileri (3A, s.69)

Sekil 8’de TAR kodlu kitapta 47-25 isleminin zihinden hesaplanmasinda kullanilabilecek ti¢ farkli strateji
Orneklendirilmistir. Kitapta ilk strateji olarak N10 stratejisi kullanilmistir. Bu stratejide 25 sayis1 onluklara ve
birliklere ayrilarak 20 ve 5 seklinde parcalanmis ardindan 47’den sirastyla 20 ve 5 c¢ikarilarak 22 sonucuna
ulasilmistir. Kullanilan diger strateji 10N strateji olup, 47 sayisi onluklara ve birliklere ayrilmis, 40’dan 25
cikarilarak 15 sayisina ulagilmig ardindan 15°e¢ 7 eklenerek 22 sonucu elde edilmistir. Kitapta kullanilan
MS5,10,100 stratejisinde, 47 sayis1 45 ve 2 olarak pargalanmistir. Bu sayede 45°den 25 c¢ikarilldiginda 20 gibi
10’un kat1 olan bir sayrya ulasilmig ardindan 20’ye 2 eklenerek 22 sonucuna ulasilmistir. MP kodlu Singapur
kitabinda 68-43 isleminin zihinden hesaplanmasinda 6ncelikle 1010 stratejisinin kullanimi 6rneklendirilmistir.
68 ve 43 sayilar1 onluklara ve birliklere ayrilarak onluklar ve birlikler kendi aralarinda ¢ikarilmistir. Ardindan
elde edilen 20 ve 3 sayilart toplanarak 23 sonucuna ulasilmistir. Ayni islem N10 stratejisi kullanilarak da
yapilmistir. Bunun i¢in 43 sayist 40 ve 3 seklinde parcalara ayrilmis, 68’den 40 ¢ikarilarak 28 elde edilmis
ardindan 28’den 3 ¢ikarilarak 25 sonucuna ulasilmistir. Kitapta yer alan ikinci soruda 81’den 37’nin zihinden
nasil cikarilacagi orneklendirilmisti. MP kodlu Singapur kitabinda ayrica 90-38 isleminin zihinden
hesaplanmasinda N10 stratejisinin kullanim1 6rneklendirilmistir (Sekil 9). Bu stratejinin kullaniminda ncelikle
38 sayist 30 ve 8 seklinde parcalara ayrilmis ardindan 90°dan 30 ¢ikarilarak 60 sayist elde edilmis, bir sonraki
adimda 60 sayisindan 8 ¢ikarilarak 52 sonucuna ulasilmistir. Ayni kitapta 90-38 islemi i¢in diger kitaplarda yer
almayan “shortcut” seklinde isimlendirilen bir yontem kullanilmistir. Bu stratejide eksilen sayinin pargalara
ayrilmasinda, parcalardan biri, ¢ikan sayiya en yakin ve ¢ikan sayidan biiyiik ve 10 sayisinin kat1 olan bir say1
olarak secilmistir. Bu yiizden 90-38 isleminde 90 sayis1 40 ve 50 seklinde parcalara ayrilmis, ardindan 40°dan 38
c¢ikarilarak 2 elde edilmis, son adimda ise 50 ile 2 toplanarak 52 sonucuna ulagilmistir.

Sekil 9. MP kodlu kitapta ¢ikarma isleminin ¢6ztimiinde kullanilan N10 stratejisi (3A, s.70).
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3.2. Ders Kitaplarinda Yer Verilen Zihinsel Hesap Stratejileri: Carpma ve Bolme islemleri

Singapur kitaplarinda c¢arpma igleminin zihinden hesaplanmasinda N10 ve N10C stratejileri 2. simifta
verilmeye baslanmus, bir say1y1 onun kuvvetleri ile ¢garpma ve bdlme stratejileri ise 5. sinifta verilmistir. 2, 3, 4,
5, 10 ile zihinden ¢arpma Singapur’da 2. sinifin birinci doneminde, 6, 7, 8 ve 9 ile carpma ise 3. sinifin birinci
doneminde Ogretilmektedir. Singapur ders kitaplarinda, N10 ve NI10C stratejilerinin 6gretiminde kiime
modellerinden yararlanilmigtir. Tirkiye’de 2. siufta 1, 2, 3, 4 ve 5 ile ¢carpma, 3.sinifta 6, 7, 8, 9 ile ¢arpma, 4.
smifta 10 ve 100 ile kisa yoldan carpma konularina deginilmistir. Tiirk kitaplarinda ise ¢arpma ve bdlme
islemlerinde zihinden hesap stratejilerine 4. siifta deginilmistir. Dikkat ¢ekici diger bir bulgu, TR3 kodlu Tiirk
kitabinda, zihinden ¢arpma ve bdlme islemi konusu igerisinde sadece bir saymin 10’un kuvvetleri ile zihinden
nasil ¢arpilacagi ve boliinecegi iizerinde durulmus olmasi ve N10, N10C gibi stratejilere deginilmemis olmasidir.

TR3 kodlu ders kitabinda 6grencilerden zihinden hesaplama gerektiren sorularda kendilerinin farkli bir
strateji gelistirmeleri istenmemistir. Ogrencilerden verilen sayilari, 10’un kuvvetleriyle kisa yoldan garpmalari
(TR3, s. 83), ax10™ tipindeki sayilar1 10’un kuvvetlerine zihinden bolmeleri (TR3, 5.99) istenmistir. TR3 kodlu
kitabin aksine, MP ve TAR kodlu Singapur kitabinda yer alan alistirma sorularinda 6grencilerin g¢arpma ve
bdlme islemlerinin zihinden hesaplanmasinda kullanilabilecek farkli yollar: tartigmalar istenmistir. Ancak bu
iki Singapur kitabinda da, dgrencilerin icat ettikleri stratejiler arasinda islemin zihinden hesabi igin kullanimi en
uygun stratejinin hangisi olmasi gerektigini diisiinmelerine ve akranlariyla tartismalarina yonelik bir icerige yer
verilmedigi tespit edilmistir. Sekil 10’da bu durumu ortaya koymaktadir. Her iki Singapur kitabinda da Tiirk
kitabinda oldugu gibi bir saymimn 10’un kuvvetlerine zihinden bdlme islemi ile ilgili aligtirma sorularina yer
verilmigtir.

wilson solved the following mentally.,
Divide 420 by 5.

A g
S
Multiply 450 by 20. &P 400 + 5 =80
é 20+ 5 =4

| & 80 + 4 =84

In groups, discuss the different ways you can work out each answer mentally
Share them with the class.

£33 Multiply 89 by 3.

[ 89 =80 + 9 >

| gox3=240 o
9 x 3 =27

| 240 + 27 = 267

Muttiply 18 by 99.

What other ways are there?
Discuss with vour classmates.

Sekil 10. TAR ve MP kodlu kitapta ¢arpma isleminin zihinden hesaplanmasinda 6grencileri farkli stratejiler
kullanmaya ve stratejilerini arkadaslariyla tartisma tesvik eden igerik (TAR 4A, s. 65; MP 4A, s. 71).

TAR kodlu kitapta 6grencilerden 450x20, 18x99 ve 6480x8 islemlerini grup arkadaslariyla tartisarak farkli
yollar icat ederek zihinden yapmalari beklenmektedir. MP kodlu kitapta ise 420:5 ve 89x3 islemlerinde N10
stratejisinin  kullanimi 6rneklendirilmistir. Asagida Tirk ve Singapur ders kitaplarinda, ¢arpma ve bdlme
islemleri i¢in kullanilan zihinsel hesap stratejilerinin neler olduguna deginilmis ve ders kitabindaki icerikten
alintilara yer verilmistir.

Tablo 4. Ders Kitaplarinda, Carpma ve Bélme Islemlerinin Coziimiinde Kullanilan Hesap Stratejileri

. Carpma Islemi Bolme Islemi
Strateji TR3 TAR MP TR3 TAR MP
COB
1010
N10C X X
N10 X X X X
10™ X X X X X X
GCN
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MP ve TR3 kodlu kitaplarda zihinden ¢arpma islemi konusunun igerisinde yer alan igerikten kesitler Sekil
11°de sunulmustur.

Bir dogal sayi zihinden sirastyla 10, 100 ve 1000 ile carpilirken dogal sayinin sa-
dina sirastyla 1 adet, 2 adet ve 3 adet 0 (sifir) yazilir.

Qr_nik_: Bir manavdaki her bir kasada 10 ayva vardir. Buna gore manavdaki 128
kasada kag ayva oldugunu bulalim.

Manavdaki 128 kasada kag ayva oldugunu bulmak icin 128 ile 10 sayilarini zihin-

den carpalim.
128x 10 =1280

Manavdaki 128 kasada toplam 1280 ayva vardir.

Sekil 11. MP ve TR3’de ¢arpma isleminin ¢dziimiinde kullanilan stratejiler (MP, 3A, $.85; TR3, 5.82)

Sekil 11, MP kodlu iigiincii sinif matematik ders kitabinda 6x6 isleminin sonucunun pargalara ayirma
stratejisi ile nasil yapildigini gostermektedir. N10 stratejisinde 6x6, (5 + 1)x6 seklinde yazilmig ve bu sembolik
temsile iliskin gorsel hemen yukarisinda verilmistir. Bu sayede &grencilerin pargalara ayirma stratejisinin
anlamimni kavramalar1 saglanmaya calisilmistir. Benzer orneklere TAR kodlu Singapur kitabinda da yer
verilmistir (TAR 3A, s.68-69). TR3 kodlu Tiirk kitabinda bir say1 sirasiyla 10, 100, 1000 ile ¢arpilirken dogal
sayinin sagina sirasiyla 1, 2, ve 3 adet sifir yazilmast gerektigi belirtilmistir. TR3 kodlu kitapta dogrudan
kurallar verilerek Ogrencilerin zihinden carpma islemleri yapmalarimin amacglandigi sdylenebilir. 10’un
kuvvetleri ile zihinden ¢arpma islemi, Tirkiye’de 4. simfta 6gretilirken, Singapur’da bir yil gecikmeli olarak
ogretilmektedir. Sekil 11°de 6grencilere bir sayinin 10’un kuvvetleri ile kisa yoldan garpiminda saymin sonuna
10’un kuvveti kadar sifir atilacagi vurgulanmistir. Singapur kitaplarinda, Tiirk kitabinda oldugu gibi dogrudan
kural vermek yerine, gorsel modellerden yararlanilmis, 6grencilerin ortintii bularak kurali kendilerinin ifade
etmeleri amaglanmistir. Bu durumu ortaya koyan igerik Sekil 12°de verilmistir.

Sekil 12. MP ve TAR’da bir saymin 10 ile ¢arpimina ilisgkin model (MP, 5A, .17, TAR, 5A, s.14).

MP kodlu kitapta kullanilan gorsel unsurlar carpmanin tekrarli toplama anlamina vurgu yapmaktadir.
Kitapta, 6grencilerden olusan oriintiiyii ve kurali bulmalar1 beklenmektedir. Bu gorselin hemen altinda 4538x10,
500x100 vb. iglemler sayma pullar1 ile modellenmis ardindan &grencilere “modeldeki Oriintiiyii farkettiniz mi”
seklinde bir soru yoneltilerek 6grencilerden 10’un kuvvetleri ile zihinden ¢arpma isleminin kuralin1 kesfetmeleri
beklenmistir. TAR kodlu kitapta, 10 ile garpilacak say1 pargalara ayrilmis ardindan her bir parga 10 ile
carpilarak (N10) sonuca ulagilmistir. MP kodlu Singapur kitabinda bdlme isleminin zihinden hesaplanmasinda
N10 stratejisinin kullanimi 6rneklerle agiklanmustir. Sekil 13°de kitapta yer alan bir 6rnek verilmistir.
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Sekil 13. MP ve TAR kodlu kitapta PA stratejisi (MP, 4A, s.71; TAR, 4A, s5.64)

MP kodlu dérdiincii sinif matematik ders kitabinda 420:5 isleminin sonucunun N10 stratejisi ile nasil
bulunacag: verilmistir. 420 sayis1 400 ve 20 seklinde pargalara ayrilarak, sirastyla bu sayilar 5 ile boliinmiis, elde
edilen 80 ve 4 toplanarak 84 sonucuna ulasilmistir. Bolme isleminin sonucuna ulagsmak i¢in N10 stratejisinin
kullanimima TAR kodlu kitapta da yer verilmistir. TAR kodlu dordiincii sinif matematik ders kitabinda 2140:2
isleminin sonucunun pargalara ayirma stratejisi ile nasil bulunacagi verilmistir. 2140 sayis1 1000, 1000, 100, 10,
10,10, 10 seklinde pargalara ayrilarak, sirasiyla bu sayilar 2 ile boliinmiistiir. Tiirk ders kitabinda sadece bir
sayinin 10’nun kuvvetlerine zihinden nasil boliinecegi bir kural verilerek ifade edilmistir. Tiirk ders kitabinda bir
sayl 10’un kuvvetlerine boliiniirken, bdlen say1 icerisinde ne kadar sifir varsa sayidan o kadar sifir atilmasi
gerektigi ifade edilmistir. Dolayisiyla Tiirk ders kitaplarinda dogrudan bir kural verilerek bdlme isleminin
zihinden nasil yapilacagina temas edilmis olmasina karsin, MP kodlu Singapur kitabinda dogrudan kural vermek
yerine, gorsel unsurlardan yararlanilmis, &grencilerin Oriintii bularak kurali kendilerinin ifade etmeleri
amaglanmistir. TAR kodlu kitapta, carpma igleminde oldugu gibi 10’un kuvveti olan bir sayiya boliinecek olan
say1 Oncelikle parcalara ayrilmis ardindan her bir parga ilgili sayiya boliinerek sonuca ulasilmistir (TAR, 5A,
s.21-24). Sekil 14°de kitaplardan alinan 6rnekler verilmistir.

Zihinden Bdlme Islemi

Bir dogal say, zihinden sirasiyla 10, 100 veya 1000’ bdlinirken dogal saymnin
en sagindaki basamaklarindan sirasiyla 1, 2 veya 3 adet 0 (stfir) silinir.

O_r_m_lg Verilen bolme islemlerini zihinden yapalim.

a)4000:10= b)20000+10=
¢) 6000 = 100= ¢)80000+100=
d) 7000 = 1000 = €) 50000+ 1000 =

Sayllan sirasiyla 10, 100 veya 1000’ bdlerken sayilardan sirasiyla 1, 2 veya 3
adet 0' (sifir) silelim.

2) 4009 = 10 = 400 b) 20 007 = 17 = 2000
¢) 609 = 199 =60 ¢) 80090 = 199 =800
d) 7000 = 1099 =7 €) 50 090 = 1099 = 50

Sekil 14. TR3 kodlu kitapta bir sayiy1 10’un kuvvetlerine kisa yoldan bélme (tr, s.97). mp kodlu kitapta bir
saymnin 10’un kuvvetleriyle boliinmesine iligkin model (mp, Sa, s.31).

4. Tartisma, Sonuc ve Oneriler

Bu calismada Tiirk ve Singapur ders kitaplari, aritmetik islemlerde zihinden hesap stratejileri konusunun
icerigi acisindan karsilastirilmistir. Her iki {ilkenin 3. sinif ders kitabinda toplama ve ¢ikarma igleminin zihinden
hesaplanmasi konusuna yer verilmistir. Tiim kitaplarda bu konuya 3 sayfa yer ayrilmistir. TR1 kodlu Tiirk kitab1
ile TAR kodlu Singapur kitaplarinda zihinden toplama ve ¢ikarma islemlerinin zihinden hesaplanmasi
konularina, dogrudan strateji &gretimi ile baglanmigtir. TR2 kodlu Tirk kitabt ile MP kodlu Singapur
kitaplarinda ise diger iki kitaptan farkli olarak, baglamsal bir problem verilerek konuya baslanmis, dgrencilerden
problemi farkli stratejiler icat ederek ¢ozmeleri istenmistir. Literatiirde zihinden hesap stratejilerinin 6gretimine
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yonelik iki farkli goriis vardir. Bu goriislerden ilkinde, dgrencilerin dnceki deneyimleri ve bilgi yapilarinin
farkliligindan 6tiirii, zihinden hesap stratejilerinin dogrudan o6gretilmesi gerektigi savunulmaktadir. Cooper,
Heirdsfield ve Irons (1996), zihinden hesap yapma becerisi zayif 6grencilerin belirlenmesi ve bu tip 6grencilere
zihinden hesap stratejilerinin dogrudan &gretilmesi gerektigi goriisiinii paylasmislardir. Klein, Beishuizen ve
Treffers (1998), toplama ve c¢ikarma problemlerini ¢dzme konusunda yetersiz olan 6grencilerin, problemleri
¢ozmek i¢in zihinden hesap stratejilerini kullanmada 6gretmen destegine ihtiyag duyduklarini belirtmislerdir.
Zihinden hesap stratejilerinin 6gretimine yonelik ikinci goriisii savunanlar, zihinden hesap stratejilerini dogrudan
ogretmek yerine, Ogrencilerin Onceki bilgilerini (saytr Orlintiileri, on tabanli sayr sistemi vb.) kullanarak
stratejileri kendilerinin icat etmeleri gerektigine isaret etmislerdir. Carpenter, Franke, Jacobs, Fennema ve
Empson’e gore (1998), dogrudan zihinden hesap stratejilerinin 6gretimi, dgrencileri bu stratejilere mekanik bir
kural olarak bagvurma tehlikesiyle karsi karsiya getirmektedir. Dolayisiyla, dgrencileri kullandiklari zihinden
hesap stratejilerini tartigmaya ve bir problemin ¢6éziimiinde kullanilabilecek zihinsel hesap stratejilerinin neler
olabilecegi iizerine diisiinmeye tesvik etmek, 6grencilerin daha etkili ¢oziim stratejileri gelistirmelerine yardimci
olacaktir (Yang ve Huang, 2013). Bu iki goriisiin kendi igerisinde tutarli taraflar1 olmakla birlikte, ders
kitaplarinda zihinden hesaplama konusuna dogrudan strateji dgretimi ile baslamak yerine, TR2 ve MP kodlu
kitaplarda oldugu gibi baglamsal bir problem ile baslanabilir. Bu sayede, zihinden hesap stratejilerini icat
edemeyen Ogrenciler ve bu Ogrencilerin strateji icat etme konusunda yasadiklari zorluklarin nedenleri
belirlenerek gerekli 6nlemler alabilir. Dogrudan strateji 6gretimi ile konuya girisin yapildigi, TR1 ve TAR
kodlu kitaplarda, konu bitiminde dgrencilere toplama ve ¢ikarma islemleri verilerek, 6grencilerin farkl: stratejiler
kullanarak aligtirmalar1 zihinden yapmalari istenmistir. Ancak konuya giris kismina boyle bir uygulama ile
baglanmayip, strateji 0gretimi yapildiktan sonra bdyle bir uygulamanin yapilmasi, dgrencilerin dgrendikleri
stratejilerden etkilenerek farkli strateji icat etmeleri Oniinde engel olusturabilir. Nitekim, Blote, Klein ve
Beishuizen (2000), g¢aligmasinda Ogrencilere toplama ve cikarma islemlerinin zihinden hesaplanmasinda
éncelikle (N10), ardindan (1010) stratejilerinin kullanimim &gretmislerdir. Ogrenciler baslangigta N10 stratejisi
ile iglemleri yaparken, 1010 strateji dgretildikten sonra grencilerde bu stratejiyi kullanmaya yonelik egilim
artmustir. Bu sonuglar simif baglamimin 6grencilerin strateji tercihlerini etkileyen bir faktér oldugunu ortaya
koymaktadir. Benzer sonuglar Tiirkiye’de yapilmis olan ¢aligmalarda da ortaya ¢ikmistir (Duran, Doruk ve
Kaplan, 2016; Gii¢ ve Karadeniz, 2016).

Kitaplarda yer alan stratejiler analiz edildiginde, TR1 kodlu kitapta toplama isleminin zihinden
hesaplanmasinda 1{i¢ stratejiden (1010, N10, ND), TR2 kodlu kitapta toplama isleminin zihinden
hesaplanmasinda dort stratejiden (COB, 1010, N10, 10N) bahsedilmistir. Dikkat edilirse Tiirk kitaplarinda
toplama islemi i¢in 1010 ve NI10 stratejilerinin ortak olarak yer verilen stratejilerdir. Ogrenciler, zihinden
toplama ve ¢ikarma islemlerinde, siklikla 1010 ve N10 stratejilerini kullanmaktadirlar (Varol ve Farran, 2007).
Murphy (2004) c¢alismasinin baslangicinda &grencilerin  kullandiklari zihinden hesap stratejilerinin neler
oldugunu belirlemek istemistir. Ogrencilerin toplama ve ¢ikarma islemlerini zihinden yaparken sadece 1010 ve
COB stratejilerine bagvurduklarini tespit etmistir (Buzeika, 1999). Toplama isleminin zihinden hesabinda 1010
ve NI10 stratejileri sadece MP kodlu Singapur kitabinda yer almaktadir. Bu stratejiler disinda Tiirk ders
kitaplarinda toplama isleminin zihinden hesaplanmasinda yer verilmeyen M5,10,100 ve N10C stratejileri
Singapur ders kitaplarinda 6rneklerle agiklanmaktadir. M5,10,100 stratejisinde toplanan sayilardan biri, 1010,
N10 ve 10N stratejisinin aksine, 5, 10 ve 100’in katint elde edecek bigimde pargalanmaktadir. N10C
stratejisinde ise toplanan sayilardan biri 10 veya 100’¢ tamamlanmakta ardindan elde edilen toplam uygun
sekilde diizenlenmektedir. Ornegin M5,10,100 stratejisinde 86+95 islemi yapilirken, 95 sayisii yiize
tamamlamak amaciyla, 86 sayisi 81+5 seklinde yazilmaktadir. Ayni islem N10C stratejisi ile yapilirken 95 sayist
100 olarak diisiintilerek 100 ile 86 toplami 186 bulunacak ardindan 186’dan 5 c¢ikarilarak 181 sonucuna
ulagilacaktir. Bu sayede zihinden toplama islemi siirecinde 6grenciler 10 ve 100 ile toplama islemi yapmanin
kolayligin1 6grenmis olacaklar, bir say1y1 uygun say1 ikilisinin toplami bi¢iminde yazma konusunda ve sayilari
diizenleme konusunda deneyim kazanacaklardir. Ozellikle toplama islemini zihinden yaparken, sayilart uygun
sekilde diizenleme konusunda deneyim kazanan ogrenciler, 128+86=83+? tiirlindeki sorularda, esitligin
¢Oziimiinii uzun iglem adimlariyla yapmak yerine, sayilart uygun sekilde diizenleyerek sonuca ulasabileceklerdir
(86, 83’un 3 fazlasi, o halde 128’in 3 eksigi olan 125 sonucu verir). Sonug¢ olarak toplama isleminin zihinden
hesaplanmasinda stratejisi gesitliligi acisindan en zengin kitabin MP kodlu kitap oldugu sdylenebilir. Tiirk ders
kitaplarinda toplama isleminin zihinden hesaplanmasinda M5,10,100 ve NI10C stratejisine yer verilmesi,
Ogretmenlerin bu stratejisinin nasil kullanilmasi gerektigini 6grenmelerini saglayarak, 6grencileri farkli zihinden
hesap stratejilerinin kullanim1 konusunda cesaretlendirmelerinde yardimer olacaktir. Nitekim, ders kitaplarinda
yer verilen ve Ogretmenler tarafindan bilinen zihinden hesap stratejileri, ogrenciler tarafindan da siklikla
kullanilmaktadir. Amerika’da &grencilere erken yaslardan itibaren toplama islemini yaparken 1010 stratejisi
ogretildiginden ogrenciler toplama islemini zihinden yaparken bu stratejiyi kullanmay1 tercih etmektedirler
(Blote, Klein ve Beishuizen, 2000; Heirdsfield ve Cooper, 2004). Benzer sekilde Duran, Doruk ve Kaplan
(2016), toplama isleminde Tirrk 6grencilerin en fazla COB ve 1010 stratejisini kullandiklarini, en az ise
MS5,10,100 stratejisini kullandiklarini tespit etmislerdir.
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Cikarma igleminin zihinden hesaplanmasinda TR1 kodlu kitapta ii¢ stratejinin (COB, 10N, N10C) kullanimu,
TR2 kodlu kitapta ise iki stratejinin (10N, N10C) nasil kullanilacagi 6rneklerle agiklanmistir. TAR kodlu
Singapur kitabinda ¢ikarma isleminin zihinden hesaplanmasinda (N10, 10N ve M5-10-100), MP kodlu Singapur
kitabinda ise (1010, N10, SC, M5-10-100 ve N10C) stratejilerinin kullanimina iligkin 6érneklere yer verilmistir.
Sonug olarak toplama isleminde oldugu gibi ¢ikarma isleminin de zihinden hesaplanmasinda stratejisi cesitliligi
acisindan en zengin kitap MP kodlu kitaptir. Toplama isleminde oldugu gibi M5-10-100 stratejisine sadece
Singapur kitaplarinda yer verilmistir. SC stratejisinin nasil kullanilacagina sadece MP kodlu kitapta
deginilmigstir. SC stratejisi ¢ikarma isleminin zihinden hesaplanmasinda basvurulabilecek etkili bir yoldur ve
hata riskini 6nemli 6lciide azaltmaktadir. Ornegin, 74-28 isleminde 74 sayis1 28’e en yakin ve 28’den biiyiik
onluk elde edilecek sekilde parcalandiginda, pargalar 44 ve 30 olacaktir. 30°dan 28 cikarilarak 2 elde edilecek
ardindan 44’e 2 eklenerek 46 sonucuna ulasilacaktir. Sinpagur kitaplarinda yer alan, Tiirk kitaplarinda yer
almayan diger strateji N10 stratejisidir. Avrupa lilkelerinde ¢ikarma isleminin zihinden hesaplanmasinda N10
stratejisi tercih edilmektedir. Ciinkii bu stratejinin kullanimi ile 6grencilerin hata yapma riskinin daha az olacagi
diistiniilmektedir (Heirdsfield ve Cooper, 2004; Klein ve Beishuizen, 1994). Blote, Klein ve Beishuizen (2000),
Hollandali 2. sinif 6grencilerine toplama ve g¢ikarma iglemlerinin zihinden hesaplanmasinda 1010 ve N10
stratejilerinin nasil kullanilacagimi dgretmistir. Ogrencilerin toplama ve gikarma islemlerini zihinden hesaplarken
N10 stratejisini kullanmay1 tercih ettiklerini tespit etmislerdir. Bu agidan Tiirk ders kitaplarinda bu stratejiye de
yer verilmesi faydali olabilir.

Singapur’da kullanilan ilkokul matematik ders kitaplarinda ¢arpma isleminin zihinden hesaplanmasina ait
icerige 2. smufta, Tirk ders kitabinda (TR3) ise 4. sinifta yer verilmistir. Dolayisiyla, Tiirkiye’de ilkokul
ogrencilerin Singapurlu 6grencilere gore iki y1l gecikmeli olarak ¢arpma isleminde zihinsel hesabin varligindan
haberdar edildikleri s6ylenebilir. Bu 6nemli bulgu disinda, Tiirk ders kitabinda sadece bir sayinin 10°nun
kuvvetleri ile nasil ¢arpilacagina iligkin kural ve orneklere yer verilmistir. Tiirk kitabinda ¢arpma isleminin
zihinden hesaplanmasi konusunda bir say1 10, 100, 1000 ile ¢arpilirken, sagina sirasiyla 1, 2, 3 sifir atilmasi
gerektigine temas edilmistir. Boyle bir agiklama 6grencilerin ilerleyen yillarda 1,2 gibi bir sayiyr 100 ile
carparken hatalar yapmalarina sebebiyet verebilecek tiirden bir agiklamadir. Singapur kitaplarinda garpma
isleminin zihinden hesaplanmasinda N10 ve N10C stratejileri 2. sinifta verilmeye baglanmistir. Singapur
kitaplarinda bir say1yt onun kuvvetleri ile carpma ve bdlme stratejileri ise 5. sinifta verilmektedir. Ayrica, N10
ve NIOC stratejilerinin 6gretiminde kiime modellerinden yararlanilmigtir. Sonug olarak Tiirk 6grenciler,
Singapurlu 6grencilere gore zihinden carpma islemini iki yil gecikmeli olarak 6grenmekle birlikte, ¢arpma
isleminin kavramsal anlami iizerine oturtulmus farkli zihinden hesap stratejilerini kullanabilme imkanina sahip
olamamaktadirlar. Ayrica Tiirk kitaplarinda bir saymnin 10’un kuvvetleri ile kisa yoldan c¢arpiminin nasil
yapilacaginin bir kural olarak verilmesi de bir eksiklik olarak diisiiniilebilir. Nitekim Singapur kitaplarinda bir
saymin 10’un kuvvetleri ile ¢carpiminda ¢arpmanin tekrarli toplama anlamina deginilmis ve sayilar parcalara
ayrilarak her bir parga 10’un kuvvetleri ile carpilmustir. Ardindan, 6grencilerden ortaya ¢ikan Oriintiiyii
kesfetmeleri istenmistir. Dikkat edilirse Tiirk ders kitabinda &grencilere dogrudan kural verilmisken, Singapur
kitaplarinda 6grencilerin kural kesfetmeleri beklenmektedir.

Carpma isleminde oldugu gibi bélme isleminin zihinden hesaplanmasinda da, TR kodlu 4. sinif matematik
ders kitabinda sadece bir saymin 10°nun kuvvetlerine kisa yoldan nasil boliinecegi bir kural verilerek ifade
edilmistir. MP ve TAR kodlu ders kitaplarinda bdlme isleminin zihinden hesaplanmasinda N10 stratejisinin
kullanim1 6rneklerle agiklanmigtir. Bunun disinda 5. siif Singapur kitaplarinda bir saymin 10°’nun kuvvetlerine
zihinden nasil boliinecegi bir kural olarak verilmek yerine, gorsel unsurlardan yararlanilmig, 6grencilerin 6riintii
bularak kurali kendilerinin ifade etmeleri amaglanmistir. TAR kodlu kitapta, ¢arpma igleminde oldugu gibi 10’un
kuvveti olan bir sayiya boliinecek olan say1 oncelikle pargalara ayrilmis ardindan her bir parga ilgili sayiya
boliinerek sonuca ulagilmustir. Ogrencilerin ortaokul yillarinda garpma ve bélme islemlerini zihinden hesaplama
becerisine sahip olabilmesi, ilkokul yillarinda N10 ve N10C gibi ¢arpma ve bolme islemlerinin kavramsal
anlamlar1 tizerine oturtulmus stratejileri kullanabilmelerine, farkli stratejileri icat ederek, icat ettikleri stratejileri
arkadaslariyla tartisabilmelerine baghdir. Bu yonlerden Singapur ders kitaplarinin, TR3 kodlu Tiirk ders kitabina
gore Ogrencilere daha fazla 6grenme firsatlari sundugu séylenebilir. Elde edilen sonuglar dogrultusunda, ders
kitaplarinin 6grencilerin zihinden hesap stratejilerini icat edebilmelerine yonelik uygulamalarla (baglamsal
problem, uzunluk, alan, kiime modelleri vb.) zenginlestirilmesi, farkli sayilarla kurulan ¢arpma ve boélme
islemlerinde hangi stratejinin kullaniminin uygun olacagi konusunda Ogrencilere uygulamalar yaptirilmasi
faydali olabilir. Bu sayede &grencilerin  zihinden hesaplama stratejilerini 6grenmelerine, ¢arpma ve bdlme
isleminin zihinden hesaplanmasinda kullanilabilecek en uygun stratejiye karar verebilmelerine firsat yaratilmis
olacaktir.

Tiim kitaplarda Ogrencilerden, aritmetik islemleri zihinden yaparken farkli stratejiler kullanmalar
beklenmektedir. Ancak ders kitaplarinda, Ogrencilerin icat ettikleri stratejiler arasinda, islemin zihinden
hesaplanmasinda kullanimi en uygun stratejinin hangisi olmasi gerektigini diisiinmelerine ve akranlariyla
tartigmalarina yonelik bir igerige yer verilmemistir. Ders kitaplarinda, 6grencilere bu soruyu zihinden yaparken
hangi stratejiyi kullanmay1 tercih ederdiniz? Neden bu stratejiyi sectiniz agiklayiniz ve arkadaslarinizla
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tartisimiz? seklindeki sorular Ogrencilerin kendi stratejilerini degerlendirmelerine ve sorunun zihinden
hesaplanmasinda farkli stratejilerin kullanilip kullanilamayacagi ile ilgili sorgulayici olmalarina zemin
hazirlayacaktir. Nitekim, yapilan ¢alismalar, 6grencilerin islemde yer alan sayilari dikkate almadan, strateji
secimine gittiklerini ortaya koymaktadir (Gii¢ ve Karadeniz, 2016; Torbeys ve Verschaffel, 2016; Duran, Doruk
ve Kaplan, 2016). Ornegin 457-298 isleminin zihinden hesaplanmasinda N10C stratejisinin kullamimi diger
stratejilerin kullanimimna nazaran daha etkilidir. Ciinkii bu stratejiyle 6grenciler daha hizli ve hatasiz gekilde
dogru sonuca (457-300=157, 157+2=159) ulasabilmektedirler (Torbeys ve Verschaffel, 2016). Bu bakimdan
ders kitaplarinin zihinden hesap stratejilerinin kullanimi1 konusunda zenginlestirilmesi, cesitli sayilarla kurulan
aritmetik islemlerinin zihinden hesaplanmasinda hangi stratejinin kullaniminin uygun olacagi konusunda
uygulamalara yer verilmesi faydali olacaktir. Bu sayede ogrencilerin  zihinden hesaplama stratejilerini
ogrenmelerine ve aritmetik islemlerin zihinden hesaplanmasinda kullanilabilecek en uygun stratejiye karar
verebilmelerine firsat yaratilmis olabilir.

Genel olarak degerlendirildiginde, Singapur kitaplarinin aritmetik islemlerin zihinden hesaplanmasi
konusunda 6grencilere daha fazla 6grenme firsati sagladigi soylenebilir. Elde edilen bu sonuglar, ilerleyen
yillarda yapilacak uluslar arasi sinavlarda (sayilar ve islemler 6grenme alaninda), Singapurlu 6grencilerin Tiirk
Ogrencilerine kiyasla daha iyi bir performans gosterebileceklerine isaret etmektedir. Ancak, bu ¢alismada elde
edilen sonuclarin genellenebilirligi konusunda dikkatli olunmalidir. Ciinkii &gretmenlerin 6grenme-6gretme
stirecindeki rolii dikkate alindiginda (Wijaya, van den Heuvel-Panhuizen ve Doorman, 2015; Yang, 2018) ders
kitaplarinin igeriginin eksiksiz bir gekilde hazirlanmasi bile, etkili bir matematik 6gretimi icin tek basina yeterli
goriilmeyebilir. Ciinkii 6grencilerin matematik basarilarini etkileyen bir ¢ok faktér (anne baba egitim diizeyi,
evdeki egitsel kaynak sayisi, 6gretmen rolii vb.) vardir. Cok iyi hazirlanmis veya hazirlanmamuis bir ders kitabi,
donanimli bir 6gretmenin elinde hayat bulacaktir. Bu agidan, ileride yapilan ¢aligmalarda, 6gretmelerin zihinden
hesaplama konusunda; ders kitabindan nasil yararlandiklari, konuya nasil giris yaptiklar1 ve ne tiir uygulamalara
yer verdikleri arastirilabilir.
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