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Abstract: This study aimed to examine the solved examples used in polygons and measurement of area subjects in
mathematics textbooks approved to be taught in the 2020-2021 academic year in terms of geometric habits of mind. In this
context, a total of ten mathematics textbooks, including two fifth grade, three sixth grade, two seventh grade, and three eighth
grade, were examined. The solved examples in the textbooks were subjected to document analysis for the following habits;
reasoning with relationship, thinking and generalizing special cases, investing of invariants, and exploration and reflection.
Regarding the study results, the solved examples of the fifth, sixth and seventh grades mostly used reasoning with
relationship, exploration and reflection habits, whereas the examples of eighth grade were observed to include investing of
invariants in addition to these habits. Besides, there are examples based on computer software at every grade level, but it was
concluded that such examples are best used in the eighth grade to address the geometric habits of mind. Some suggestions
have been made based on the results obtained.
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Oz: Bu ¢alismada 2020-2021 &gretim yil1 itibariyle okutulmasi kabul edilmis matematik ders kitaplarmin ¢okgenler ve alan
O0lgme konularinda kullandiklar1 ¢oziimlii  Orneklerin  geometrik diisiinme aligkanliklar1 kapsaminda incelenmesi
amaclanmustir. Bu kapsamda iki besinci sinif, {i¢ altinct sinif, iki yedinci smnif, ii¢ sekizinci sinif olmak iizere toplam 10
matematik ders kitab1 incelenmistir. Ders kitaplarinda yer alan ¢oziimlii 6rnekler; iliskilendirme, 6zel durumlar: diisiinme ve
genelleme, degismezleri arastirma ile kesfetme ve yansitma aligkanliklarinin kullanimi baglaminda dokiiman analizine tabi
tutulmusgtur. Caligmanin sonucunda besinci, altinci ve yedinci siniflarda yer alan ¢6ziimlii 6rneklerde en ¢ok iliskilendirme ile
kesfetme ve yansitma aligkanliklari kullanilirken sekizinci sinifta yer alan drneklerde bu aligkanliklarin yaninda degismezleri
aragtirma aligkanhigina da yer verildigi goriilmiistiir. Ayrica her smif diizeyinde bilgisayar yazilimina dayali 6rnekler
olmasima ragmen, bu tiir 6rneklerin daha ¢ok geometrik diisiinme aligkanligina hitap etmesi baglaminda en iyi sekizinci
smifta kullanildig1 sonucuna ulagilmistir. Elde edilen sonuglardan hareketle bazi 6nerilerde bulunulmustur.

Anahtar Kelimeler: Geometrik diisiinme aligkanligi, matematik ders kitabi, ¢6ziimlii 6rnekler

Tiirkge siiriim i¢in tiklayiniz

1. Introduction

The main purpose of teaching mathematics and geometry lessons is to provide students with skills such as
reasoning with relationship, problem-solving, and critical thinking, which are among the basic 21st-century skills
(boki¢, 2018; Ministry of National Education [MoNE], 2018). Above all, gaining these skills is possible by
preparing an effective learning-teaching environment for students. The textbooks used in schools are the most
effective material in providing equal education to everyone in learning environments. They are one of the most
frequently used materials in educational activities, supported by educational programs and offering equal
learning opportunities for everyone (Akdeniz, 2004; Oikonomidis, 2020; Yilmaz, Secken, & Morgil, 1998).
Therefore, many features such as the ability of the textbooks to address all age levels, to support the acquisitions
in the curriculum, to comply with the spelling rules, to be suitable for the language of the student, to serve the
purpose of measurement and evaluation, and the quality of the design should be evaluated and they should be
prepared separately. The quality and quantity of the selected textbooks change from time to time in line with the
curriculum. The need to measure these changing quantities has led many researchers to examine textbooks
(Alkan & Giiven, 2018; Altun, Arslan & Yazgan, 2004; Bingolbali & Bingélbali, 2020; Biitiiner, 2020; Fan,
2013; Herbel-Eisenmann, 2007; Kili¢c and Seven, 2002; Kilicoglu, 2020; Ozkaya & Duru, 2020; Uredi & Ulum,
2020; Yasar, 2005). Some of the studies mentioned above focused on examining measurement and evaluation,
design, and scientific content features of the textbooks, and some focused on teachers and students' views on the
textbooks (Celik, Cetinkaya, & Aydogan-Yenmez, 2020; Korkmaz, Tutak, & ilhan, 2020). Apart from these,
another important issue to be focused on is thought to be "how and in which direction problem-solving skills in
mathematics textbooks work." Problem-solving skills are at the center of the mathematics curriculum prepared in
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recent years; this has led to the preparation of mathematics textbooks in that direction (MoNE, 2018; National
Council of Teachers of Mathematics, 2000).

When it comes to problem-solving skills, different thinking processes, learning approaches, and habits of
mind come to mind. Problem solving is the process of dealing with the problems faced by individuals. In this
context, teaching based on problem solving helps students learn mathematics in a conceptual dimension
(Schoenfeld, 1992). In the problem solving phase of individuals, the concept of thinking habits emerges (Costa
& Kallick, 2009). Habits of mind are the problem-solving approaches that individuals adopt when faced with a
difficult problem (Costa & Kallick, 2009; Goldenberg, 1996). As can be understood from its definition, the
problem-solving and habits of mind are intertwined. Therefore, studies show a positive relationship between
individuals' habits of mind and problem-solving success (Biilbiil & Giiven, 2019; Biilbiil & Giiven, 2020, Biilbiil
& Giiler, 2021; Driscoll et al., 2007; Driscoll et al., 2008; Ersen, 2018; Gordon, 2011; Marshall, 2004). Different
habits of mind have been defined in the literature. In this study, polygons and measurement of area units in
mathematics textbooks will be examined; therefore, geometric habits of mind (GHoM) are addressed as the
theoretical structure.

1.1. Geometric Habits of Mind

Habits of minds are thinking methods that come into play when the solution to a problem is unknown, and
they guide the individual in the solution process (Costa & Kallick, 2009). Lim and Selden (2009) divided the
habits of mind into two, general and domain-specific habits of mind. General habits of mind include the
approaches to solve the problems that individuals face, such as seeking relationship, gaining experience, and
reaching a result by doing experiments. Domain-specific habits of mind involve a discipline such as geometry,
mathematics, probability, algebra, analytic and scientific thinking. In this study, the beliefs about GHoM are
taken as the basis and mentioned more.

In general, GHoM are in the form of reaching the correct result by doing experiments, exploration and
reflection, thinking extreme situations, investing of invariants, reasoning with relationship, thinking special
cases, and making generalizations (Biilbiil, 2016; Cuoco, Goldenberg, & Mark, 1996; Driscoll et al., 2008;
Goldenberg, 1996). Regarding the use of each habit, GHoM and problem-solving are intertwined. In other
words, when students encounter a problem, GHoM affect their solving method. In this case, GHoM allow
solving the problem when individuals do not know how to solve it. Driscoll, Wing DiMatteo, Nikula, & Egan
(2007) established the framework of GHoM by applying it to students from fifth to tenth grades. This study is
carried out based on the GHoM model established by Driscoll et al. (2007) (see Table 1).

Table 1. Geometric Habits of Mind and Indicators

Geometric Habits

of Mind Indicators

It involves looking for relationship between geometric shapes and deciding how they can help
understand the problem or facilitate problem-solving. An individual who has the habit of reasoning
Reasoning with with relationship seeks answers to the following questions in problem-solving:
Relationship e  What are the similar/different aspects of geometric shapes?
e  What are the other shapes that fit the description?
e  What if we consider this relationship in different dimensions (2 dimensions-3 dimensions)?

It is intended to describe and understand the "always" and the "every" related to geometric phenomena.
An individual who has the habit of generalizing geometric ideas seeks answers to the following
Generalizing questions in problem-solving:
Geometric Ideas e Isaspecial case always valid under all circumstances?
e  Can I find other examples suitable for this given particular case?
e Do identified features and generalized expressions work in different dimensions?

It involves analyzing the properties of a geometric shape that changes or stays the same after a
transformation (such as reflection, translation, rotation, splitting, enlarging the shape, or controlled
deformation). An individual who has the habit of investing of invariants seeks answers to the following
questions in problem-solving:

e  What are the properties that change and stay as it is when | apply these transformations?

e Why have they changed?

e  How can | use invariant properties in problem-solving?

Investing of
Invariants

Individuals with the habit of exploration and reflection can make additional drawings, play with the
shape, or make discoveries on the shape through guessing or intuition. They can check the accuracy of
the problem-solving methods they use. An individual with the habit of exploration and reflection looks
Exploration and for answers to the following questions in problem-solving:
Reflection e What methods can | use to solve the problem?
e  How can I use the additional drawings | made on the given geometric shapes in the problem-
solving process?
e How do the methods I use to solve the problem contribute to my current solution approach?
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As stated in Table 1, Driscoll et al. (2007) divided GHoM into four: reasoning with relationship, generalizing
geometric ideas, investing of invariants, and exploration and reflection. The habit of reasoning with relationship
mostly involves comparing and classifying geometric objects and determining the similarities and differences
between geometric shapes. The habit of generalizing geometric ideas shows a special case's validity and makes a
generalization using this validity. Investing of invariants habit involves using the properties that do not change
after the transformations made to given geometric shapes in solving problems. Finally, the habit of exploration
and reflection involves using different solution strategies, making additional drawings on geometric shapes, and
checking the validity of all solutions.

GHoM can positively or negatively affect students' achievement in mathematics and problem-solving.
Considering that textbooks are the most used materials when teaching mathematics lessons, the need for
examining the problems in textbooks arises. There is no hierarchical order or cycle among the GHoM described
above (Driscoll et al., 2007). In other words, while a student uses the habit of reasoning with relationship in
solving a problem, another student can solve the same problem using both the habits of exploration and
reflection and reasoning with relationship. We cannot decide which GHoM to be used by looking at a problem.
The solutions to the problem should be examined in detail to make a decision. The solved examples in the
mathematics textbooks should be examined because GHoM can change according to the solution. This study
examines the solved examples used in the subjects of polygons and measurement of area in mathematics
textbooks approved to be taught as of the 2020-2021 academic year, within the scope of GHoM.

2 Method

In this study, the mathematics textbooks were repeatedly examined and interpreted in terms of GHoM; thus, the
document analysis method was employed. Document analysis is a method used to carefully and systematically
analyze textbooks or written studies (Wach, 2013).

2.1. Data Collection and Analysis

In this study, all middle school mathematics textbooks approved to be instructed by the Ministry of National
Education for use in 2020-2021 academic year were examined. In this context, the publishing houses of
examined mathematics textbooks are the followings: MoNE and Tuna for the fifth Grade, MoNE 1, MoNE 2 and
Ogiin for the sixth Grade, Ekoyay and MoNE for the seventh grade, and Kok-e, MONE 1, and MoNE 2 for the
eighth grade. Cover pages of these books are presented in Appendix 1. The solved problems examined within the
scope of GHoM belong to the following units: the triangles and quadrilaterals for the fifth grade, the
measurement of area for the sixth grade, the polygons for the seventh grade, and the triangles for the eighth
grade (see Table 2). The reason for choosing these units is that a) These units are the longest and most
comprehensive units, and b) There are different sections and units in geometry and measurement areas at each
grade level, but these are the most comprehensive units that can contain all of them at the same time.

Table 2. Examined Mathematics Textbooks and the Units

Grade Publishing Houses Units
51 grad MoNE Triangles and Quadrilaterals
grade TUNA Triangles and Quadrilaterals
MoNE 1 Measurement of Area
6" grade MoNE 2 Measurement of Area
OGUN Measurement of Area
th MoNE Polygons
7 grade EKOYAY Polygons
MoNE 1 Triangles
& grade MoNE 2 Triangles
KOK-E Triangles

As seen in Table 2, the solved examples in a total of 10 mathematics textbooks, including two fifth grade,
three sixth grade, two seventh grade, and three eighth grade, were analyzed. The solved samples were examined
separately by each researcher and coded separately by the two researchers considering the GHoM and indicators
presented in Table 1 developed by Driccoll et al. (2007). As a result of the reliability analysis obtained by
comparing the given codes, the reliability coefficient was 0.82. Discussion was conducted for the differentiating
codes until consensus was reached by the researchers. After creating common codes, the data are presented in
tables. Figure 1 includes an example of a solved problem and its analysis regarding the use of GHoM.
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Example 7 D 14 C

In the trapezoid ABCD, |AB| = 8 cm, |DC| = 14 cm
and A (ABD) = 24 cm? are given. Let’s find out the
area of (ABCD).

Solution
Draw [DH] from point D, where [AB] L [DH].
Since the ABD triangle is obtuse-angled, the height of the side [AB] is [DH]. DH is alsg
the height of the ABCD trapezoid.

—  |AB||DH]|
A(ABD) = —5——
8| DH |
H=——
48=8-|DIH |, |DH|=6
AB|+|DC|)-| DH .
aancp) - JABIDC)IDH] 32146 ),

2 2
A(ABCD) = 66 cm?®

Figure 1. A solved example from the seventh-grade book of the Ekoyay publication house

In the example in Figure 1, the area of the ABD triangle and the length of certain sides are given, and the
trapezoid area is asked. In the solution, the trapezoid is transformed into a quadrilateral by drawing a
perpendicular line from point D. Since an additional drawing is made on the figure, the habit of exploration and
reflection is used. Regarding the continuation of the solution, reasoning with relationship is made between the
sides and height to find the trapezoid area. Therefore, at this stage, the habit of reasoning with relationship is
used in the solution. Consequently, this example was coded as Reasoning with relationship + Exploration and
reflection.

3. Findings

In this study, solved examples in mathematics textbooks were analyzed according to the GHoM. In this
context, the distribution of the number of solved samples according to GHoM and publishing houses was
examined (see Table 2).

Table 2. Overall Analysis of Solved Examples in Mathematics Textbooks

Number of

Publishing House Unit Name Number of GHoM Used
Solved Example
MoNE Triangles and Quadrilaterals 22 34
5" grade : :
TUNA Triangles and Quadrilaterals 20 26
MoNE 1 Measurement of Area 21 34
6" grade MoNE 2 Measurement of Area 23 39
OGUN Measurement of Area 32 50
o MoNE Polygons 49 77
7" grade
EKOYAY Polygons 70 87
MoNE 1 Triangles 48 84
M grade MoNE 2 Triangles 24 41
KOK-E Triangles 28 51

Regarding Table 2, the maximum number of solved examples is given in the seventh grade. In the seventh
grade textbook, Ekoyay publishing house gave 70 solved examples for the unit “"Polygons,” and MoNE
publishing house gave 49 solved examples for the same unit. The grades with the least number of solved
examples are the fifth and sixth grades. MoNE publishing house gave 22 solved examples for the "Triangles and
Quadrilaterals” unit in the fifth grade, while Tuna publishing house gave 20 solved examples for the same unit of
the same grade. Similarly, MONE1, MoNE2, and Ogiin publishing houses respectively gave 21, 23, and 32
solved examples for the "Measurement of Area" unit of the sixth grade. Another remarkable finding in Table 2 is
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that the number of used GHoM s higher than the number of solved examples. There are 22 solved examples in
the fifth-grade MoNE publishing house textbook, but 34 GHoM are used; besides, 26 GHoM are used in the 20
solved examples of the Tuna publishing house textbook. Similarly, in the sixth grade, 34 GHoM are used in the
21 solved examples of MoNE 1 publishing house textbook, 39 GHoM are used in the 23 solved examples of
MoNE 2 publishing house textbook, and 50 GHoM are used in the 32 solved examples of Ogiin publishing
house textbook. In the seventh grade, 87 GHoM are used in the 70 solved examples of Ekoyay publishing house
textbook, and 77 GHoM are used in the 49 solved examples of MONE publishing house textbook. Finally, in the
eighth grade, 51 GHoM are used in the 28 solved examples of the Kok-e publishing house textbook, 41 GHoM
are used in the 24 solved examples of MoNE 2 publishing house textbook, and 84 GHoM are used in the 48
solved examples of MoNE 1publishing house textbook

3.1. Analysis of Solved Examples in Fifth Grade Mathematics Textbooks

The analysis of solved examples in fifth-grade mathematics textbooks regarding the use of GHoM is given in
Table 3.

Table 3. Analysis of Solved Examples in Fifth Grade Mathematics Textbooks

Reasoning with Generalizing Investing of Exploration and

relationship geometric ideas invariants reflection No habit

f % f % f %  f % f %

5" grade MoNE 21  61.76 2 5.88 2 588 8 2353 1 2.95
: Tuna 20  76.92 - - - - 6 2308 - i

Table 3 shows that 61.76% of the solved examples in the MoNE textbook use reasoning with relationship,
23.53% exploration and reflection, 5.88% investing of invariants, and 5.88% generalizing geometric ideas habits.
Of the solved examples in Tuna publishing house, 76.92% use reasoning with relationship, and 23.07% use
exploration and reflection habits. The habits of investing of invariants and generalizing geometric ideas are not
encountered in any of the solved examples in the Tuna publishing house textbook. In both publishers, reasoning
with relationship is used the most, followed by the habit of exploration and reflection. The habit of reasoning
with relationship used in solved examples is generally in the form of establishing relationship between areas-
perimeter-side lengths of given geometric shapes, comparing interior angles of polygons, or establishing
relationship between quadrilaterals (see Figure 2).

O 2o DA

1 @ &) “

> P D

6) (6) @ 8

Fromthe shapes above, let's identify the closed shapes composed of line segments.

Selution J

Shapes 1, 4, 5, and 7 are closed and have line segments on all sides.
Shapes 2 and 6 are not closed.

All sides of Shapes 3 and 8 are not line segments.

Figure 2. A solved example from the fifth-grade book of the MoNE publication house

In Figure 2, there is a solved example in the form of “From the above figures identify the closed shapes
formed by line segments.” In the solution, closed geometric shapes are associated with their sides. Therefore, the
habit of reasoning with relationship is used in the solution. The habit of reasoning with relationship is used alone
in some solved examples, whereas it is used together with the habit of exploration and reflection in some others.
A similar example is illustrated in Figure 3.
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EXAMPLE -1
Let's draw a right triangle on the dotted paper.

ION

A A A
C C

B B B

Draw an [AB] of the Draw [AC] perpendi- Draw [BC] by
desired length on the cular to [AB] at point 4, connecting peints B
dotted paper, to form using the square's and C. In the resulting
a side of a right vertical corner. CAB triangle, A is the
triangle. right angle, B and C are

acute angles.

Figure 3. A solved example from the fifth-grade book of the Tuna publication house

Regarding the solved example in Figure 3, a right triangle is drawn with a ruler's help. While doing this
drawing, the features of dotted paper and ruler are employed. The habit of reasoning with relationship is used by
associating the distance between the dots and the ruler's right angle with the sides of the triangle and the habit of
exploration and reflection by making an additional drawing. In some solved examples of fifth-grade mathematics
books, reasoning with relationship habit is used together with other GHoM (see Figure 4).

Let's find the sum of the interior angles of triangle ABC.

Selution ,_/

B C

When we fold the edges of triangle ABC to intersect at a point on [BC], we see
that a straight angle is formed. Since a straight angle is 180°, the sum of the ABC
triangle's interior anglesis 180°.

?/? Draw a triangle and show that the sum of the interior angles is 180°.
@

The sum of the interior angles of the triangle is 180°.

Figure 4. A solved example from the fifth-grade book of the MoNE publication house

Regarding the solved example in Figure 4, the triangle is folded, and the folded parts are intersected on the
rectangle's bottom side. Actually, a change was made in the appearance of the geometric shape by folding. The
GHoM used in this example include investing of invariants by manipulating the shape and using invariant
features in the solution; reasoning with relationship by setting a relationship with the angles of the folded
triangles; exploration and reflection by adding a new shape in the solution process; and generalizing geometric
ideas by creating a general rule using a special case (The sum of the interior angles of the triangles is 180°).
Therefore, as seen in this example, all GHoM can be used in a solved example. On the other hand, no GHoM
was encountered in a solved example of the fifth-grade mathematics textbook (see Figure 5).
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Step 3: Select the "Angle" button Step 4: Select the "Distance or
from the top menu, click on the length” button from the Angle
Let' " . 1 . s A, B, C edges of the rectangle to menu and click on the
9‘» s create a ‘lecmng e using a dynamic geometry ( calculate the ABC angle. Repeat rectangle’s sides and determine
software followingthe steps below. . the same procedure for the other their lengths. Compare these
angles. lengths.
Solution /
Construct the rectangle following these steps.
Step 1: Click the "Show or hide axes" Step 2: Create a rectangle like in the
button in the dynamic geometry figure by selecting the "Polygon" button
software to remove the axes and get a fromthe top menu.
squared view. Step 5: Select the "Line" button

and draw a line on the line
segments AB, BC, CD, and AD.

= Determine  if these lines
intersect.

Figure 5. A solved example from the fifth-grade book of the MoNE publication house

In the solved example in Figure 5, students are asked to create a rectangle using dynamic geometry software.
There is no information about this software in any part of the book. Therefore, it is not known whether fifth-
grade students can use this software or not. Besides, all steps to be followed in the geometry software are
explained one by one, and the student is not lead to use any habits of mind. As a result of all these, the example
above was coded as "no habit is observed" by the researchers.

3.2. Analysis of Solved Examples in Sixth Grade Mathematics Textbooks

The analysis of solved examples in sixth-grade mathematics textbooks regarding the use of GHoM is given
in Table 4.

Table 4. Analysis of Solved Examples in Sixth Grade Mathematics Textbooks

Reasoning with Generalizing Investing of Exploration and .
- - - : - - No habit
relationship geometric ideas invariants reflection
f % f % f % f % f %
6 c MoNE1 20 58.82 - - 2 5.88 12 35.3 - -
. sSini1

MoNE 2 23 58.99 1 2.56 3 7.69 12 30.76 - -

OGUN 29 58 3 6 3 6 15 30 - -

Table 4 shows that 58.82% of the solved examples in the MONEL textbook use reasoning with relationship,
35.29% exploration and reflection, 5.88% investing of invariants. Regarding the solved examples in the MONE2
publishing house textbook, 58.97% use reasoning with relationship, 30.76% use exploration and reflection,
7.69% use investing of invariants, and 2.56% use generalizing geometric ideas habits. Finally, in the solved
examples of Ogiin publishing house textbook, 58% use reasoning with relationship, 30% use exploration and
reflection, 6% use investing of invariants, and another 6% use generalizing geometric ideas habits. There is no
solved example without any GHoM in sixth-grade mathematics textbooks. The solved examples in the books of
the sixth grade MoNE1 and MoNE2 publication houses are generally associated with daily life (see Figure 6).
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Aparallelogram parking area with sides of
70 and 100 meters and a height of 50
meters is given in the figure on the right.
Let's calculate the area of this car park.

50m

100 m

Cut the parallelogram from point E with a
perpendicular line. A rectangle is formed
! when the obtained shape is added to the
' 50 m 70m [DC] side.

Area of the rectangle = Short side » Long side
=50 x100 = 5000 m?

L/ O

= The area of the formed rectangle and
parallelogram is equal. The long side of the
rectangle is equal to the base of the
parallelogram. The rectangle’s short side is
equal to the parallelogram's height.
Therefore, the parallelogram area = base x
height.

50 m

F C F In this case, the area of the car park is 5000
square meters.

100 m

Figure 6. A solved example from the sixth-grade book of the MoNE publication house

The example given in Figure 6 from the sixth grade textbook of MoNE1 publishing house is related to daily
life. While solving the example, a trapezoid shape was cut from one side of the given parallelogram and added to
the other side. The answer was found after obtaining the rectangular shape with this method. Investing of
invariants and exploration and reflection habits are used by cutting the trapezoid shape and adding it to the other
side. The habit of reasoning with relationship was also used by establishing a relationship between the length of
the sides and the area. Accordingly, the habits of exploration and reflection, reasoning with relationship, and
investing of invariants are used in the solution of the example in Figure 6.

3.3. Analysis of Solved Examples in Seventh Grade Mathematics Textbooks

The analysis of solved examples in seventh-grade mathematics textbooks regarding the use of GHoM is
given in Table 5.

Table 5. Analysis of Solved Examples in Seventh Grade Mathematics Textbooks

Reasoning with  Generalizing Investing of Exploration and .
. . . . . : No habit
relationship geometric ideas invariants reflection
f % f % f % f % f %
7 smf MoNE 44 57.16 6 7.79 3 3.89 19 24.67 5 6.49
. EKOYAY 59 67.83 4 4.59 - - 13 14.94 11 12.64

Table 5 shows that in the Ekoyay textbook, 67.81% of the solved examples use the habit of reasoning with
relationship, 14.94% exploration and reflection, and 4.59% generalizing geometric ideas. 12.64%, on the other
hand, do not use any GHoM. Regarding the solved examples in the MONE publishing house textbook, 57.14%
use the habit of reasoning with relationship, 24.67% use exploration and reflection, 7.79% use generalizing
geometric ideas, and 3.89% investing of invariants. 6.49% of the solved examples in the MoNE publishing house
textbook do not use any GHoM. Reasoning with relationship and exploration and reflection habits are the most
used habits in the seventh-grade textbook's solved examples. Reasoning with relationship and exploration and
reflection habits are used together in the seventh grade's solved examples. Figure 7 contains such an example.
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[ | Do Together 1 T
A Let's find the 4 ; N

area of A
the rhombus
drawn \

. ‘ . on dotted paper. Z

S Remember that the area is =h
The given rhombus consists of two
(9 Solution equilateral triangles, pink and yellow. So
the area of the rhombus is equal to the
h sum ofthe areas of these two triangles.

The area of the pink triangle

_|BD|-]A0|

= 2

==5>=6br* _
- . ‘

4-3 )
=2 _Bpr
z =obr A1)

. Theareaofthe yellow triangle

]

»

S

Area of the thombus = Area of the pink triangle + Area of the yellow triangle

_|BD| |AOI+ BD|-|OC]
- 2 2
_ 180 [lA0]+]oc]

Z
|8 |Ac] (lao|+]oc|=|Ac])
-

=48 120

Figure 7. A solved example from the seventh-grade book of the MoNE publication house

In the solved example of MoNE publishing house in Figure 7, the rhombus' diagonals are drawn. The
triangles' areas are associated with the rhombus area, and the correct result is achieved. The habit of exploration
and reflection is observed since additional drawings are used and reasoning with relationship because the
rhombus area is associated with the triangle area. In some cases, the habit of reasoning with relationship is used
with exploration and reflection and with generalizing geometric ideas (see Figure 8).

The solved example in Figure 8 involves finding the sum of the outer angles of the polygons. First, the sum
of the triangle's outer angles and then the pentagon's are calculated. The habit of exploration and reflection is
used because geometric shapes are drawn while measuring the external angles. A general rule has been
established for all polygons after showing the solution's validity on the triangles and rectangles. At this stage, the
habit of generalizing geometric ideas is used.

A Tttt =
Find the outer angles and the sum of the outer angles for the polygons given below.

A

- N 180° - 85° = 95°
. “ I5¢ 120° 957 TJgo 180°- 130° = 50°
K(BJ 180°- 110° = 7
180°-95° = 85
) sont3®  ""Py 180°- 120° = 60°
‘ c L 700
0 Scluion

The sum of the outer angles of the ABC triangle is 110+ 120° + 130° = 360°
To find out each outer angle, use the interior angle of this edge. For this purpose, subtract each interior angle +70° 4 85° + 60° = 360°

The sum of the outer angles of the KLMNR pentagonis 957 + 50°
from 180° to find the relevant outer angle.

The sums of the outer angles of both polygons are 360°

180°-70°=110°

180°- 60° = 120° N The sum of the outer angles of any polygons is 360°.
180°- 50° = 130° &'ﬂ
s >4
7 h 23
L
e O A4 PN
Z O\ e 360°

Figure 8. A solved example from the seventh-grade book of the MoNE publication house

Some solved examples in seventh-grade mathematics textbooks are intended to be used directly after the
mathematical formulas are given (see Figure 9). Since such examples do not require any habits of mind, they
were coded as "no habit" by the researchers.
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In the figure on the right, a circle with center 0, having a radius of
14 cm, is given. Find the area of the segment of the circle formed

by the central angle a = 90 ° (take T = 3). a L
Solution '
a

= gl . —%
A(KOL) = mr? - s .

1
=3‘142.9’_0d

A(KOL) = 147 cm®

Figure 9. A solved example from the seventh-grade book of the Ekoyay publication house

In Figure 9, there is a solved example directly finding the area of the sector. Such solved examples are
frequently encountered, especially in Ekoyay publishing house. Since mathematical formulas are directly used
when solving such examples, no geometric habit is used in the solution process.

3.4. Analysis of Solved Examples in Eighth Grade Mathematics Textbooks

The analysis of solved examples in eighth-grade mathematics textbooks regarding the use of GHoM is given
in Table 6.

Table 6. Analysis of Solved Examples in Eighth Grade Mathematics Textbooks

Reasor_ling v_vith Genera]iz_ing Ir_1vest!ng of Exploratiqn and No habit
relationship geometric ideas invariants reflection
f % f % f % f % f %
MoNE 1 46  54.77 6 7.14 7 8.33 24 28.57 1 1.19
8.smif MoNE2 23 56.12 6 14.63 2 4.87 9 21.95 1 2.43
KOK-E 27 52.95 3 5.88 4 7.84 17 33.33 - -

Table 6 shows that in the Kok-e publishing house textbook, 52.94% of the solved examples use the habit of
reasoning with relationship, 33.33% exploration and reflection, 7.84% investing of invariants, and 5.88%
generalizing geometric ideas. Regarding the solved examples in the MONE2 publishing house textbook, 56.09%
use the habit of reasoning with relationship, 21.95% use exploration and reflection, 14.63% use generalizing
geometric ideas, and 4.87% investing of invariants. 2.43%, on the other hand, do not have any GHoM. Finally,
in the MoNE 1 publishing house textbook, 54.76% of the solved examples use the habit of reasoning with
relationship, 28.57% exploration and reflection, 8.33% investing of invariants, and 7.14% generalizing
geometric ideas. No GHoM is encountered in 1.19% of the solved examples.

Regarding solved examples in eighth-grade mathematics textbooks, GHoM are sometimes used alone,
sometimes with other habits. Figure 10 shows an example in which the habits of reasoning with relationship,
exploration and reflection, and generalizing geometric ideas are used together.
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Example 2

Draw the medians of triangle ABC. A

Solution

Mark the midpoint of [BC] by counting the |
squares. Let’s call it K. Connect corner A and |
point K. [AK] is the median of ABC for the BC

side.

Find the midpoint of [AC] by measuring with
a ruler, call it L, find the midpoint of AB, and
call it M. Connect corner B with point L,
corner C with point M.

[MC] is the median of ABC for the AB side. =t
[BL] is the median of ABC for the AC side. '

The medians of the triangle intersect at one
point.

Figure 10. A solved example from the eighth-grade book of the Kok-e publication house

An example involving drawing the medians of a triangle is given in Figure 10. In this example, the medians
drawn from corners A, B, and C are shown in the figure. Then, it is underlined that all medians intersect at one
point. In this solution, the habit of exploration and reflection is used since additional drawings are made on the
figure; the habit of generalizing geometric ideas is used since a general rule is created by using the validity of the
special cases, and the habit of reasoning with relationship is used because the edges are associated with the
medians. In some solved examples, the habit of reasoning with relationship is used alone (see Figure 11).

Example 2 Solution

Missing side lengths must be lower than the sum of the remaining
For the triangles below, find the natural numbers that missing side two sides and higher than the absolute value of their difference.

lengths can take. a) Because 7+5=12>a |7-5|=1<a; a must be greater than 2 and smaller than

a) A b) K b M 12, Therefore a can be 3,4,5,6,7,8,9,10 and 11 natural numbers.

Sbr 7 br 6br b) Because 134+6=19>b |13-6|=7<b; b can be 8,9,10,11,12,13,14,15,16,17
13 br and 18 natural numbers.
B C

a
¢) Because 4+4=8>c |4-4|=0<c; c can be 1,2,3,4,5,6 and 7 natural numbers.

Figure 11. A solved example from the eighth-grade book of the Kék-e publication house

Three different triangles and some of their side lengths are given in Figure 11. Students are asked to
comment on whether these triangles can be drawn by considering these lengths. The solution of the example is
based on the assumption that "In order for a triangle to be drawn, ungiven side lengths must be smaller than the
sum of the other side lengths and greater than the absolute value of the difference.” In this solution, the result is
achieved by reasoning with relationship between triangles and side lengths. In this solution process, the habit of
reasoning with relationship was used alone.

4. Discussion, Conclusion and Suggestions

This study aimed to examine the solved examples used in polygons and measurement of area subjects of
mathematics textbooks approved for the 2020-2021 academic year in terms of GHoM. For this purpose, all
mathematics textbooks in primary education were analyzed using document analysis. The number of solved
examples in the textbooks in descending order is seventh, eighth, sixth, and fifth grades. Providing a higher
number of examples is very important for developing GHoM (Driscoll et al., 2007; Driscoll et al., 2008, Cuoco
et al., 1996). Therefore, it can be said that solved examples in the seventh and eighth grades play an important
role in increasing GHoM and problem-solving achievement. The literature emphasizes that the abundance of
examples and problems in mathematics textbooks and their addressing to different solutions positively affect
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students' understanding of the subject (Kwon, Park, & Park, 2006; Sawada, 1997). As Driscoll et al. (2007)
stated, solving many examples helps students use their GHoM in an experienced way.

Therefore, the increase in the number of solved examples in the textbooks will positively affect students'
problem-solving processes and help them use their GHoM consciously. However, it does not mean that asking
too many questions of the same type positively affects students' habits. As in the definition, GHoM are the
approaches of individuals towards the problem's solution when faced with a difficult problem. Asking many non-
routine problems to students will help them activate these habits. For example, there are 70 solved examples
about polygons in the seventh-grade textbook of Ekoyay publishing house. However, most of these examples are
routine problems for practice. Again, habit is not observed in most of these solved examples. Therefore, asking
students many exercise type questions may provide limited benefit in activating GHoM. The point that should be
kept in mind here is to include questions that require different habits of mind as much as possible and provide
many examples. Including different types of questions concerning different habits of mind’indicators will help
develop students' geometric perspectives.

Regarding GHoM, reasoning with relationship is used at the highest level in all grades and by all publishing
houses. The habits of reasoning with relationship and exploration and reflection are very important in a geometry
problem's solution process. Regarding the indicators of reasoning with relationship and exploration and
reflection, they include making an additional drawing in geometric shapes, establishing a relationship between
area-side length in a triangle, drawing height in triangles with different angles, and comparing the properties of
geometric shapes with each other. In this context, it can be said that developing students' habits of reasoning with
relationship and exploration and reflection at the primary education plays an important role in solving the
problems encountered in the future. Because the better the students can establish a relationship between the
geometric shapes they encounter, the better they will be able to associate the geometric shapes they have learned
before with their new learning in solving problems and the better they will be able to produce solutions to the
problems they encounter (Cuoco, Goldenberg, & Mark, 1996; Driscoll et al., 2007; Leikin, 2007; Seago, Jacobs,
Driscoll, Nikula, Matassa, & Callahan, 2013). For this reason, Cuoco, Goldenberg, and Mark (1996) emphasized
that one of the most basic mathematical and GHoM that should be present in the curriculum based on habits of
mind is reasoning with relationship. "Making an additional drawing that can help solve the problem,” which is
one of the indicators of exploration and reflection habit, is used in most of the solved examples. The examples
involving additional drawing lead students to establish relationship between them and explore geometric shapes'
structures. Therefore, additional drawings made for solving the geometry problem will guide students to
establish relationship between geometric structures and help the problem-solving process. It should be noted that
there are few examples of other indicators of exploration and reflection in most mathematics textbooks. The
inclusion of solved examples in which the habit of "developing different solution strategies when the problem
cannot be solved," which is an important indicator of exploration and reflection habit, is particularly important to
give a new perspective to solve geometry problems.

The habits of reasoning with relationship and exploration and reflection are at the core of many solved
examples in mathematics textbooks. As the analysis of solved examples is detailed, the habits of reasoning with
relationship and exploration and reflection are usually used in examples involving the use of
isometric/dotted/squared paper, as in the examples given by Driscoll et al. (2007). These papers lead to draw a
new geometric shape and make reasoning with relationship of the shape and side lengths/area/perimeter.
Reasoning with relationship, investing of invariants, and exploration and reflection habits are generally used
together in the examples requiring compasses and folding paper. Apart from these, all GHoM are observed to be
used together in examples involving finding a general rule or pattern by showing the validity of different cases.

Another significant issue regarding mathematics textbooks is that there are very few examples using the habit
of investing of invariants. The examples that require the use of this habit include the activities involving cutting
and pasting or folding. The literature shows that dynamic geometry software affects students' analyses of
variable/invariant structures in geometry and their dynamic thinking (Cuoco et al., 2010; Kilig, 2013; Seago,
Jacobs, Heck, Nelson, & Malzahn, 2015). In this context, increasing such activity examples in the textbooks will
help develop this habit and benefit from technology in geometry. Again, the examples in the textbooks show that
generalizing geometric ideas is rarely used in the fifth grade, and it is used sparingly in other grades. This habit
considers all possible cases in an example and adapts a special case to the general.

The review of solved examples in mathematics textbooks according to grade shows that the least solved
example is given at the fifth-grade, whereas the most solved example is provided at the seventh and eighth-
grades. One of the reasons for this situation may be that seventh and eighth-grade students need to prepare for
the high-school entrance exam. It can be said that students' problem-solving skills improve as their development
levels increase. Besides, in all grades, there are examples in which computer software is used, as stated in MoNE
(2018). However, such examples may prevent fifth-grade students from finding effective solutions. In other
words, telling the student step by step what to do and failing to explain the software can distract students from
using their GHoM. On the contrary, the computer-aided examples in the textbooks should help students
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concretize abstract concepts as the development of abstraction skills also affects the development of students'
problem-solving skills (Kiligoglu, 2020). Since the development of problem-solving skills positively affects the
use of GHoM (Biilbiil & Giiven, 2019; Biilbiil & Giiven, 2020), it is important to use the software effectively in
solved examples.

In this study, the triangles and quadrilaterals, measurement of area, polygons, and triangles units of
secondary school mathematics textbooks were examined in terms of GHoM for every grade level and every
publishing house. This study may be used as a reference for the teachers in selecting the books they will use in
their lessons; to take into account, the number of solved examples and GHoM focused in the research. In other
words, while choosing the books to be taught in the lessons, teachers should pay attention that the solved
examples included in the textbook are descriptive and supportive of the concepts, rather than offering too many
exercise type examples. One way to achieve this is that the solved examples address different GHoM. Teachers'
activity preferences in the sources/resources to be taught in the lecture can also be investigated. Secondary
school students' acquisition of GHoM covered in the solved examples and the problems they encountered in this
process can be examined in depth.

Ethics Committee Report: Considering ULAKBIM TRDIZIN criteria (since textbooks are used as a data
source and document analysis is performed), an ethical committee report has not been submitted.

Appendix 1. The cover page of the books included in the analysis

Cover Page Book 1 Cover Page — Book 2
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Appendix 1 continued
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Matematik Ders Kitaplarinda Yer Alan Coziimli Orneklerin Geometrik Diisiinme
Alskanhiklarimin Kullanimina Yonelik Analizi

1. Giris

Matematik ve geometri derslerinin 6gretilmesinde asil amag, 6grencilerde 21. yiizyilin temel becerileri
arasinda yer alan akil yiriitme, iliskilendirme, problem ¢dzme, elestirel diisiinme gibi birtakim beceriler
kazandirmaktir (Poki¢, 2018; Milli Egitim Bakanligi [MEB], 2018). Bu becerileri kazandirabilmek, her seyden
once ogrencilere etkili 6grenme-ogretme ortamlarinin hazirlanmasi ile miimkiindiir. Ogrenme ortamlarmda
herkese esit oranda Ogretim saglanabilecek en etkili materyal de okullarda okutulan ders kitaplaridir. Ders
kitaplar1 egitim-6gretim faaliyetlerinde en sik kullanilan, 6gretim programlar: ile desteklenen, herkese esit
O0grenme firsat1 sunan materyallerden biridir (Akdeniz, 2004; Oikonomidis, 2019; Yilmaz, Secken ve Morgil,
1998). Dolayistyla ders kitaplarinin istenilen her yas diizeyine hitap edebilmesi, 6gretim programinda yer alan
kazanimlar1 destekleyebilmesi, yazim kurallarina uygun olmasi, anlatim dilinin 6grenci seviyelerine uygun
olmasi, 6lgme ve degerlendirmelerin amacina hizmet edebilmesi, tasarimmin niteligi gibi pek ¢ok 6zelliklerin
ayr1 ayr1 incelenmesi ve hazirlanmasi gerekir. Iste bu asamada hazirlanan 6gretim programlar1 dogrultusunda
zaman zaman secilen ders Kkitaplarinin nitelik ve nicelikleri de degismektedir. Degisen bu niceliklerin
karsilanabilmesi, pek ¢ok arastirmaciy1 ders kitaplarmi incelemeye yoneltmistir (Alkan ve Giiven, 2018; Altun,
Arslan ve Yazgan, 2004; Bingolbali ve Bing6lbali, 2020; Biitiiner, 2020; Fan, 2013; Herbel-Eisenmann, 2007;
Kilig ve Seven, 2002; Kilicoglu, 2020; Ozkaya ve Duru, 2020; Uredi ve Ulum, 2020; Yasar, 2005). S6z konusu
aragtirmalardan bazilar1 ders kitaplarmin 6lgme degerlendirme, tasarim, bilimsel igerik vb. ozelliklerini
incelemeye odaklanirken kimisi de ders kitaplarina yonelik 6gretmen ve Ogrenci goriislerine odaklanmistir
(Celik, Cetinkaya ve Aydogan-Yenmez, 2020; Korkmaz, Tutak ve ilhan, 2020). Bu ozelliklerin disinda
matematik ders kitaplarinda yer alan problem ¢dzme becerilerinin ne sekilde ve hangi yonde c¢alistigi da
odaklanilmasi gereken 6nemli konulardan biri oldugu disiiniilmektedir. Ciinkii son yillarda hazirlanan
matematik Ogretim programlarinin merkezinde problem ¢6zme becerilerinin yer almasi, matematik ders
kitaplarin1 da o yonde hazirlamaya yonlendirmistir (MEB, 2018; (National Council of Teachers of Mathematics
(NCTM), 2000).

Problem ¢dzme becerisi denildiginde farkli tiirde diisiinme siirecleri, 6grenme yaklagimlar1 ve diisiinme
aligkanliklar1 akla gelmektedir. Problem ¢dzme, bireylerin karsilastigi sorunlarin iistesinden gelme siirecidir. Bu
kapsamda problem ¢ozmeye dayali 6gretimin, 6grencilerin kavramsal boyutta matematik 6grenmesine yardimci
olmaktadir (Schoenfeld, 1992). Bireylerin problem ¢dzme asamasinda ise karsimiza diisiinme aligkanliklari
kavrami ¢ikmaktadir (Costa & Kallick, 2009). Dusiinme aligkanliklari, bireylerin zor bir problem ile
karsilastiginda problemin ¢oziimiine yonelik yaklasimlaridir (Costa ve Kallick, 2009; Goldenberg, 1996).
Tanimindan da anlasilacagi iizere, problem ¢ozme ile bireylerin diisiinme aligkanliklar: i¢ i¢edir. Dolayisiyla
yapilan caligmalar bireylerin diigiinme aligkanliklar1 ile problem ¢6zme basarilar1 arasinda pozitif bir iliski
oldugunu gostermektedir (Biilbiil ve Gliven, 2019; Biilbiil ve Giiven, 2020, Biilbiil ve Giiler, 2021; Driscoll vd.,
2007; Driscoll vd., 2008; Ersen, 2018; Gordon, 2011; Marshall, 2004). Literatlirde farkli sekillerde diisiinme
aligkanliklar1 tamimlanmistir. Bu c¢aligmada matematik ders kitaplarinda yer alan ¢okgenler ve alan 6lgme
tiniteleri inceleneceginden, geometrik diisiinme aliskanliklar1 (GDA) teorik yapi1 olarak ele alimmmustir.

1.1. Geometrik Diisiinme Ahskanhklari

Diisiinme aligkanliklari, karsilasilan bir problemin ¢éziim yolunun bilinmedigi durumlarda devreye giren ve
¢Ozlim siirecinde bireye yol gosterici diisiinme yontemleridir (Costa ve Kallick, 2009). Lim ve Selden (2009)
diisiinme aliskanliklarini genel ve alana 6zgii diistinme aligkanliklar: olarak ikiye ayirmigtir. Genel diisiinme
aligkanliklari, bireylerin karsilastig1 problemin ¢oziimiine yonelik iligki arama, deneyim kazanma, denemeler
yaparak bir sonuca ulasmaya ¢alisma gibi yaklasimlar1 igermektedir. Alana 6zgili diisinme aligkanliklar1 ise
geometrik, matematiksel, olasiliksal, cebirsel, analitik, bilimsel diistinme aliskanliklar1 gibi bir disipline yonelik
aligkanliklardir. Bu ¢calismada GDA’lara yonelik inang¢lar temel alindigindan daha ¢ok bu kapsama deginilmistir.

Genel olarak GDA’lar, denemeler yaparak dogru sonuca ulasabilme, kesfetme ve yansitma, u¢ durumlari
diisiinebilme, degismezleri inceleme iligkilendirme, 6zel durumlar1 diisiinebilme, genellemeler yapma
seklindedir (Biilbiil, 2016; Cuoco, Goldenberg ve Mark, 1996; Driscoll vd., 2008; Goldenberg, 1996). Her bir
aligkanlhigmn kullanimma bakildiginda aslinda geometrik diisiinme aligkanliklar1 ile problem ¢d6zmenin i¢ ige
oldugu goriilmektedir. Yani geometrik diisiinme aligkanliklart 6grenciler bir problemle karsilastiginda, onlarin
¢Oziime ulagma yontemlerini etkiledigi ifade edilmektedir. Bu durumda geometrik diisiinme aligkanliklar
bireylerin problemi nasil ¢ézecegini bilemedigi durumlarda, problemin ¢6ziim yoluna karar verme siirecidir.
Driscoll, Wing DiMatteo, Nikula ve Egan (2007) bes ile onuncu siniflar arasinda d6grenim goren 6grencilere
uygulayarak geometrik diigiinme aligkanliklarmin ¢atisini ortaya koymustur. Bu ¢alisma da Driscoll vd. (2007)
tarafindan ortaya konun geometrik diisiinme aligkanliklar1 modeli temel alinarak yiiriitiilmistiir (bkz. Tablo 1).
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Tablo 1. Geometrik Diisiinme Aliskanliklar1 ve Gostergeleri

Geometrik
Diigtinme Gostergeleri
Aliskanlhiklar
Geometrik sekiller ve cisimler arasinda iligkileri aramay1 ve bu iliskiyi problem ¢6zme
siirecinde nasil kullanacagma karar vermeyi igermektedir. Iliskilendirme aligkanligina
sahip bir birey problem ¢6ziimiinde asagidaki sorulara cevap arar:
Lliskilendirme . Geometrik gekillerin benzer/farkli yonleri nasildir?
. Tanimlamalara uyan baska sekiller nelerdir?
o Bu iliskiyi farkli boyutlarda (2 boyut-3 boyut) diislinsek nasil olur?
Geometrik kavramla ilgili ortaya ¢ikacak genel ya da tiim durumlar1 tanimlamaya ve
anlamaya yoneliktir. Geometrik fikirleri genelleme aligkanligina sahip bir birey, problem
Geometrik ¢oziimiinde asagidaki sorulara cevap arar:
Fikirleri o Ozel bir durumun dogrulugu her kosulda saglaniyor mu?
Genelleme o Verilen bu 6zel duruma uygun bagka 6rnekler de bulabilir miyim?
o Bulunan 6zellikler ve genele uyarlanan ifadeler farkli boyutlarda da ise yarar mi?
Geometrik bir geklin bir doniisiim (yansima, dteleme, dondiirme, pargalara ayirma, sekli
biiyiitme ya da kontrollii bigim degistirme gibi) sonucunda hangi 6zelliklerinin ayn1 kalip
.. ) hangi oOzelliklerinin degistigini analiz etmeyi ortaya koyar. Degismezleri arastirma
Degismezleri aligkanligma sahip bir birey, problem ¢oziimiinde asagidaki sorulara cevap arar:
Arastirma o Bu doniisiimleri uyguladigimda degisen ve degismeyen 6zellikler nelerdir?
o Bu durumlar neden degisti?
o Degigmeyen Ozellikleri problem ¢éziimiinde nasil kullanabilirim?

Kesfetme ve yansitma aligkanligina sahip olan bireyler, tahmin ya da sezgiler yoluyla
¢izim yapabilir, sekille oynayabilir ya da sekil iizerinde kesifler yapabilirler. Kullandig1
problem ¢dzme yontemlerinin dogrulugunu kontrol edebilir. Kesfetme ve yansitma

alisgkanligma sahip bir birey, problem ¢6ziimiinde asagidaki sorulara cevap arar:
Kesfetme ve

. Problemi hangi yontemler ile ¢ozebilirim?
Yansitma . . . . - .. . "
o Verilen geometrik sekiller iizerinde yaptigim ek cizimleri, problem ¢dzme
stirecinde nasil kullanabilirim?
. Problemi ¢6zmek icin kullandigim ydntemler, su anki ¢dziim yaklagimima nasil

katkida bulunur?

Tablo 1°de ifade edildigi gibi Driscoll vd. (2007) geometrik diisiinme aligkanliklaring; iligkilendirme,
geometrik fikirleri genelleme, degigmezleri aragtrma ile kesfetme ve yansitma olmak {izere dort bdlime
ayrmustrr. iliskilendirme aliskanlig1 daha ok geometrik nesnelerin karsilastiriimasi, smiflandiriimasi, geometrik
yapilar arasindaki benzerlik ve farkliliklarin belirlenmesi seklindedir. Geometrik fikirleri genelleme aliskanligi;
ozel bir durumun dogrulugunu gdstermek ve bu dogrulugu kullanarak genel bir yargiya varmaktir. Degismezleri
aragtrma aligkanlig1 ise verilen geometrik sekillere yapilan donmiisiimler sonucunda degismeyen &zellikleri
problemlerin ¢éziimiinde kullanmay1 icermektedir. Ve son olarak kesfetme ve yansitma aligkanligi ise farkli
¢ozlim stratejilerini kullanma, geometrik sekiller {izerinde ek ¢izimler yapabilme ve yapilan biitiin ¢dziimlerin
dogrulugunu kontrol edebilme seklindedir.

GDA, o6grencilerin matematik dersine ydnelik basarilarini ve problem ¢dzme basarilarmi olumlu ya da
olumsuz sekilde etkileyebilmektedir. Matematik derslerini anlatirken en ¢ok ders kitaplarindan yararlanildig:
diisiiniiliince, ders kitaplarinda yer alan problemlerin incelenmesine yonelik ihtiyag¢ ortaya ¢ikmaktadir. Yukarida
aciklanan GDA’lar arasinda hiyerarsik bir diizen ya da dongii s6z konusu degildir (Driscoll vd., 2007). Yani bir
problemin ¢oziimiinde bir 6grenci sadece iliskilendirme aligkanligini kullanirken diger 6grenci ayni problemi
hem kesfetme ve yansitma hem de iliskilendirme aligkanligini kullanarak ¢6zebilir. Diger bir ifade ile bir
probleme bakarak hangi geometrik diisinme aligkanligmm kullanildigina karar veremeyiz. Karar verebilmemiz
i¢in problemin ¢6ziimlerinin ayrintili bir sekilde incelenmesi gerekir. Yani yapilan ¢oziime gore kullanilan
geometrik diisiinme aliskanligi degisebildiginden dolayi calismada matematik ders kitaplarinda yer alan ¢oziimlii
ornekler incelenmistir. Bu ¢aligmada 2020-2021 6gretim yil1 itibariyle okutulmasi kabul edilmis matematik ders
kitaplarinin ¢okgenler ve alan 6lgme konularinda kullandiklari ¢6ziimli 6rneklerin GDA’lar kapsaminda
incelenmesi amaglanmugtir.

2. Yontem

Bu caligmada matematik ders kitaplar1 ayrintili bir sekilde tekrar tekrar incelendiginden ve GDA’lari
baglaminda yorumlandigindan dokiiman analizi yontemi kullanilmistir. Dokiiman analizi, ders kitaplarinimn ya da
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yazili caligmalarin igeriginin titizlikle ve sistematik olarak analiz etmek icin kullanilan bir yontemdir (Wach,
2013).

2.1. Verin Toplanmasi ve Analizi

Bu ¢alismada Milli Egitim Bakanlig1 tarafindan 2020-2021 egitim-6gretim yilinda okutulmasi kabul edilen
biitiin ortaokul matematik ders kitaplar1 incelenmistir. Bu kapsamda besinci smif i¢in MEB ve Tuna yaymevleri,
altinc1 smif kapsammda MEB 1, MEB 2 ve Ogiin yaymevleri, yedinci sinif kapsammda Ekoyay ve MEB
yaymevleri, sekizinci smif kapsaminda ise Kok-e, MEB ve MEB 2 yaymevleri tarafindan basilan matematik ders
kitaplar1 incelenmistir. Ilgili kitaplarin kapak sayfalar1 Ek 1°de sunulmustur. Yine bu kitaplardan besinci sinifta
liggenler ve dortgenler iinitesinde, altinci smiftan alan 6l¢me {initesinde, yedinci siniftan ¢okgenler tinitesinde ve
sekizinci siniftan iiggenler iinitesinde yer alan ¢6ziimlii problemler GDA igermesi kapsaminda incelenmistir
(bkz. Tablo 2). Bu iinitelerin se¢ilmesinin sebebi, a) Bu iinitelerin en uzun ve en kapsamli iiniteler olmasi b) Her
smif seviyesinde geometri ve dlgme alanlarinda farkli bolim ve initelerin olmasi ancak hepsini ayni anda
icerebilecek en kapsamli iinitelerin bunlar olmasidir.

Tablo 2. Matematik Ders Kitaplari ve Incelenen Uniteler

Sinif Yaymevleri Uniteler
5. syuf MEB I:Jggenler ve Dortgenler
' TUNA Uggenler ve Dortgenler
MEB 1 Alan Olgme
6. smif MEB 2 Alan Olgme
OGUN Alan Olcme
MEB Cokgenler
7. smf EKOYAY Cokgenler
MEB 1 Ucgenler
8. smif MEB 2 Ucgenler
KOK-E Uggenler

Tablo 2’de goriildiigii gibi iki besinci sinif, ii¢ altner smif, iki yedinci smif, ii¢ sekizinci sinif olmak iizere
toplam 10 matematik ders kitabinda yer alan ¢oziimlii 6rnekler incelenmistir. Coziimlii ornekler her bir
aragtirmact tarafindan ayri ayri incenmis ve iki aragtirmaci tarafindan Tablo 1’de sunulan ve Driscoll ve digerleri
(2007) tarafindan gelistirilen GDA ve gostergeler, g6z dniinde bulundurularak ayr1 ayr1 kodlanmistir. Daha sonra
verilen kodlar karsilagtirilarak elde edilen gilivenirlik analizi sonucunda, giivenirlik katsayist 0.82 bulunmustur.
Farklilasan kodlar i¢in arastirmacilar tarafindan fikir birligi saglanana kadar tartigma yiiriitiilmiistiir. Ortak kodlar
olusturulduktan sonra veriler tablolar halinde sunulmustur. Sekil 1, 6rnek bir ¢6ziimlii problem ve geometrik
diisinme aligkanliginin kullanimina yonelik analizi igermektedir.

7. Ommek D 14 C

Yandaki ABCD yamupunda |AB| = § cm, |DC| = 14 em
ve A(ABD) =24 em? oldufuna gore A(ABCD) mn kag em?
oldugunu bulalim.

Caziim

D noktasindan [AB] L [DH] olacak gekilde [DH]'m1 gizelim.

ABD iiggeni genig aql i¢gen oldugundan [AB] kenarna ait yikseklik [DH] olur. [DH], aymi zaman-
da ABCD yamugunun da yiksekligidir.

= AB|-|DH
A(ABD) = 3

8|DH|
24—l

48:8~|DI—I|15€|DI—I|=6cmolu.r.

A(ABCD) = =22-3

3
(|AB[+[DC))|DH| (8+14).6
2 2

A(ABCD) = 66 cm? bulunur.

Sekil 1. Yedinci sinif Ekoyay yaymlarinda yer alan bir ¢6ziimlii 6rnek
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Sekil 1°de yer alan drnekte bir ABCD yamugunun ve belirli kenarlarin uzunluklarinin verilmis ve yamugun
alan1 sorulmustur. Yapilan ¢6ziim incelendiginde dncelikle yamuga D noktasindan bir dikme indirilerek dortgene
tamamlandig1 goriilmektedir. Bu asamada sekil iizerinde ek bir ¢izim yapildigindan kesfetme ve yansitma
aligkanlhigr kullanilmigtir. Coziimiin devami incelendiginde, istenilen yamugun alant bulunurken kenarlar ve
yiikseklik arasinda iliskilendirme yapildigi goriilmektedir. Dolayisiyla bu asamada da ¢6ziimde iligskilendirme
aliskanlig1 kullanilmistir. Sonug olarak bu drnek Iliskilendirme+Kesfetme ve yansitma seklinde kodlanmustir.

3. Bulgular

Bu calismada matematik ders kitaplarinda yer alan ¢oziimlii 6rneklerin GDA’lara gore analizi incelenmistir.
Bu kapsamda oncelikle ¢oziimlii 6rneklerin sayisinin GDA’lara ve yaym evlerine gore dagilimlar1 incelenmistir
(bkz. Tablo 2).

Tablo 2. Matematik Ders Kitaplarinda Yer Alan Coziimlii Orneklerin Genel Analizi

Yaymeri Unie Ad ey Diinme Abskanis Sayis
5. Suuf MEB [:Jg:genler ve Dortgenler 22 34
TUNA Uggenler ve Dortgenler 20 26
MEB 1 Alan Olgme 21 34
6. Smuf MEB 2 Alan Olgme 23 39
OGUN Alan Ol¢me 32 50
MEB Cokgenler 49 77
7. Smif
EKOYAY Cokgenler 70 87
MEB 1 Uggenler 48 84
8. Smuf MEB 2 Ucgenler 24 41
KOK-E Ucgenler 28 51

Tablo 2 incelendiginde, en ¢ok ¢oziimlii drnek sayismin yedinci smnifa ait oldugu goriilmektedir. Ozellikle 7.
Snifta yer alan Ekoyay yaymevi “Cokgenler” linitesine ait 70 ¢dzliimlii 6rnek, MEB yaymevi ise ayni liniteye ait
49 ¢oziimli 6rnek vermistir. En az ¢oziimli 6rnek sayisinin yer aldigi smif ise besinci ve altinct smiflardadir.
Besinci smifta yer alan MEB yaymevi “Ucgenler ve Dortgenler” iinitesine ait 22 ¢oziimlii 6rnek, yine ayn1 smif
ve Uniteye sahip Tuna yayimevi ise 20 ¢oziimlii 6rnek vermistir. Benzer sekilde altinci sinifta yer alan MEB 1
yaymevi “Alan Olgme” {initesine ait 21 ¢dziimlii 5rnek, MEB 2 yaymnevi ayni {initeye ait 23 ¢6ziimlii 6rnek ve
son olarak Ogiin yaymevi ise ayni {initeye ait 32 ¢oziimlii 6rnek vermistir. Tablo 2°de dikkat ¢eken bir diger
bulgu da kullanilan GDA’larin ¢6ziimli 6rnek sayilarindan daha fazla olmasidir. Yani sirasiyla besinci smifin
MEB yaymn evine ait 22 ¢oziimlii 6rnek varken 34 geometrik diisiinme aligkanligi, Tuna yaymevine ait 20
¢Oziimlii 6rnek varken 26 geometrik diisiinme aliskanligi kullanildigi goriilmektedir. Benzer sekilde altinct
simifta MEB 1 yayinevine ait 21 ¢oziimlii 6rnek yer alirken 34 geometrik diisiinme aligkanligi, MEB 2
yaymevinde 23 ¢dziimlii 6rnek yer alirken, 39 geometrik diisiinme aliskanhigi, Ogiin yaymevinde 32 ¢oziimlii
ornek yer alirken, 50 geometrik diisiinme aliskanligi kullanilmistir. Yedinci sinifta Ekoyay yaymevinde 70
¢ozlimlii 6rnege karsilik 87 geometrik diisiinme alisgkanligi, MEB yaymevinde 49 ¢oziimlii 6rnege karsilik 77
geometrik diisiinme aligkanlig1 verilmistir. Son olarak sekizinci smifa yer alan Kdk-e yaymevinin kullandig 28
¢ozlimlii 6rnek 51 kez geometrik diisiinme aligkanligi kullanilarak, MEB 2 yaymevinin kullandig1 24 ¢éziimlii
ornek 41 kez geometrik diisiinme aligkanlig1 kullanilarak, MEB 1 yaymevinin kullandig1 48 ¢oziimlii 6rnek 84
kez geometrik diisiinme aligkanlig1 kullanilarak ¢6ziildiigli goriilmektedir.

3.1. Besinci Simf Matematik Ders Kitaplarinda Yer Alan Coziimlii Orneklerin Analizi

Besinci smif matematik ders kitaplarinda yer alan ¢oziimlii drneklerin GDA kullanimima yonelik analizine
Tablo 3°de yer verilmistir.

Tablo 3. Besinci sinif matematik ders kitaplarinda yer alan ¢oziimlii 6rneklerin analizi

iliskilendirme Geometrik Fikirleri ~ Degismezleri Kesfetme ve A“hskanhk.
Genelleme Aragtirma Yansitma Gozlenmedi
f % f % f % f % f %
s s MEB 21 61.76 2 5.88 2 5.88 8 23.53 1 2.95
Tuna 20 76.92 - - - - 6 23.08 - -
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Tablo 3 incelendiginde MEB yaymnevinde yer alan ¢oziimli orneklerin %61.76’sinda iligkilendirme,
%23.53’linde kesfetme ve yansitma, %5.88’inde degismezleri arastirma, %5.88’inde geometrik fikirleri
genelleme aligkanliklarini kullandiklar1 goriilmektedir. Tuna yayinevinde yer alan ¢oziimli Orneklerin ise
%76.92’sinde iliskilendirme, %23.07’sinde kesfetme ve yansitma aligkanliklarmi kullanmistir. Tuna yaymevinde
yer alan ¢ozlimlii 6rneklerin higbirisinde geometrik fikirleri genelleme ile degismezleri arastirma aligkanligina
rastlanmamistir. Her iki yaymevinde de en ¢ok iliskilendirme ikinci olarak ise kesfetme ve yansitma aligkanligt
kullanilmistir. Coziimlii 6rneklerde iligskilendirme aligkanligi genel olarak; verilen geometrik sekillerin alanlari-
cevresi-kenar uzunluklar: arasinda iliski kurma, ¢cokgenlerin i¢ agilarini karsilastirma ya da dortgenler arasinda
iligkiler kurma seklinde oldugu gozlenmistir (bkz. Sekil 2).

[ Biriikte\Yapalim)i )

T2 DL

©) ®)

Yukaridaki sekillerden bltln kenarlar dogru pargasi olan, kapali gekilleri belirleyelim.

oty /

1, 4, 5 ve 7 numarali sekiller hem kapali olan hem de kenarlan degru pargasi clan
sekillerdir.

2 ve 6 numaral gekiller kapali degildir.

3 ve 8 numaral sekillerin bltun kenarlar dogru pargasi degildir.

Sekil 2. Besinci sinif MEB yayinevinde yer alan ¢oziimli 6rnek

Sekil 2°de “yukaridaki sekillerden biitiin kenarlar1 dogru pargasi olan kapali sekilleri belirleyelim” seklinde
¢ozlimlii 6rnek yer almaktadir. Bu Ornegin ¢oziimii incelendiginde geometrik sekillerin kapali olmasi ile
kenarlarinin iligkilendirildigi goriilmektedir. Dolayisiyla bu 6rnegin ¢dziimiinde iligkilendirme aligkanligi yer
almaktadir. Bazi orneklerin ¢6ziimiinde iligskilendirme aligkanligi tek basina kullanilirken bazi 6rneklerin
¢oziimiinde iligskilendirme aliskanlif1 kesfetme ve yansitma alisgkanligi ile birlikte kullanilmistir. Sekil 3°de bu
duruma benzer bir 6rnek verilmistir.

ORNEX-1
Noktall k&gida bir dik liggen gizelim.

¢oziim

Noktall k&gida dik [AB] na A nokta- B ve C noktalan-
dggenin  bir kenanm sinda dik olan [AC] ni ni biregtirerek [BC]
olusturmak igin iste- gdnyenin dik kése- gizelim. Olugan CAB
difimiz uzunlukta bir sini referans alarak Uggenindeﬁdik agl,
[AB] gizelim. cizelim. Bve Cdar acidir.

Sekil 3. Besinci sinif Tuna yayinevinde yer alan ¢6ziimlii 6rnek

Sekil 3’te yer alan ¢6zliim incelendiginde bir cetvel yardimiyla dik ii¢cgen ¢izildigi goriilmektedir. Bu ¢izimi
yaparken noktali kagittan ve cetvelin kenar uzunluklarinin &zelliklerinden yararlanildigi gézlenmistir. Bu
asamada noktalar aras1 uzakligin ve cetvelin dik a¢1 olusturma kismu ile iggenin kenarlarmin iliskilendirilmesi
ile iligkilendirme aligkanligi, ek bir ¢izim yapilmasi ile de kesfetme ve yansitma aligkanligi kullanilmstir.
Besinci sinif matematik kitaplarinda yer alan bazi 6rneklerde yer alan ¢6ziimlerde ise iliskilendirme aligkanligi
diger geometrik diisiinme aligkanliklar ile birlikte kullanilmistir (bkz. Sekil 4).
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| Birikte Yapalm 1 D

Yandaki ABC l¢geninin ic acilannin dlgiileri toplamin bulaly\
B C

AN
PASENE

ABC Gggeninin kogelerini [BC] Gzerinde bir noktada kesigecek gekilde yukardaki gibi
katladigimizda bir dogru aci clustugunu gérdriz. Dogru acimin Slgisa 180° eldugundan
ABG Gggeninin ic acilannin lgleri toplami da 180° dir.

?P Bir Giggen cizerek ic acitarmn Sicdleri toplaminin 180° olup olmadigirt belirdeyiniz.
@

Bilgl Kutusu —\
Ucgenlerin ig agilannin Slgiileri toplarm 180° dir.

Sekil 4. Besinci sinif MEB yaymevinde yer alan ¢oziimli 6rnek

Sekil 4’de yer alan 6rnegin ¢dziimii incelendiginde {iggenin kenarlar1 iizerinden katlama yapilip, katlanan
iggenlerin dikdortgenin kenarma yerlestirildigi goériilmektedir. Katlama yapilirken aslinda geometrik seklin
gorliniisiinde bir degisiklik yapilmigtir. Dolayisiyla seklin manipiile edilmesi ve degigsmeyen oOzelliklerin
¢Oziimde kullanilmasi ile degismezleri arastrma aligkanligi, katlanan tiggenlerin agilari ile iliski kurulmasi ile
iliskilendirme, yeni bir seklin ¢6ziim siirecine katilmasi ile kesfetme ve yansitma, 6zel bir durumu kullanarak
genel bir kural olusturma ile de (liggenin i¢ agilar1 toplami 180° dir) geometrik fikirleri genelleme aligkanligi
kullanilmistir. Dolayisiyla bu 6rnekte goriildiigii gibi bazi ¢oziimlerde GDA’larin hepsi kullanilabilmektedir.
Besinci smif matematik ders kitaplarinda bir tane 6rnegin ¢oziimiinde ise herhangi bir geometrik diisiinme
aligkanligma rastlanmamistir (bkz. Sekil 5).

[' }_-]_(’[[f ] 3. adim: Ust meniiden “Agi™ butonunu 4. adim: Agi mentsiinden “Uzakhk
- segerek di i A B, veya uzunluk”™ butonunu secerek

. . - s a C noktalanna tiklayarak ABC agisimin dikddrtgenin kenarlan (izerine tikla-

Bir dinamik geometn programini kullanarak dnkdongen Blgiisind hesaplayahm. Diger agilar yahm ve kenar uzunluklanm belide-

olugturalim. igin de ayrisini tekrarayalim. yelim. Bu uzunluklan kargilagtiralim.

[ Yo > PR . B =

Asagidaki adimian izleyerek dikddrtgen olusturalim.

1. adim: Dinamik geometri progra- 2. adim: Ust meniiden “Gokgen”
minda “Eksenleri gdster veya sakla” butonunu segerek sekildeki gibi bir
butonuna tiklayarak eksenleri kaldi- dikddrtgen olusturalm. .

. g - 5 5. adim: “Dogru” butonunu segerek
np, kareli gdriniim elde edelim. AB, BC, CD ve AD dodru pargalan-

nin {zerine birer dodru gizelim. Bu

~~~~~~~ - S o dogrulann kesigip kesigmediklerini
g8 : a : belireyelim.

Sekil 5. Besinci sinif MEB yayinevinde yer alan ¢6ziimlii 6rnek

Sekil 5’te yer alan drnegin ¢dziimde, 6grencilerden bir dinamik geometri yazilimi kullanilarak dikddrtgen
olusturmasi istenmektedir. Kitabin herhangi bir boliimiinde bu yazilim ile ilgili bir bilgilendirme verilmemistir.
Dolayistyla besinci sinif 6grencilerinin bu yazilimi kullanma becerisine sahip olmadig1 bilinmemektedir. Ayrica
yapilan ¢oziimde geometri yaziliminda biitiin adimlar tek tek agiklanmis, 6grenciyi herhangi bir diisiinme
aligkanlhigmi kullanmaya yoneltilmemistir. Biitlin bunlarin sonucunda yukarida verilen 6rnek arastirmacilar
tarafindan herhangi bir aligkanlik gozlenmedi seklinde kodlanmuistir.

3.2. Altinc1 Simif Matematik Ders Kitaplarinda Yer Alan Céziimlii Orneklerin Analizi

Altinct smif matematik ders kitaplarinda yer alan ¢éziimlii 6rneklerin GDA kullanimma yo6nelik analizine
Tablo 4’de yer verilmistir.
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Tablo 4. Altinci sinif matematik ders kitaplarinda yer alan ¢6ziimlii drneklerin analizi

Geometrik

iliskilendirme Fikirleri Dzlsrf]fﬂe“ Kgsflft?; ve Cﬁllikﬁlﬁi
Gene”eme as a ans a 0zIe (]
i % f % % f % f %

MEB1 20 58.82 5.88 12 35.3

6. sinif

MEB2 23 58.99 1 2.56 7.69 12 30.76

WIW|N| =h

OGUN 29 58 3 6 6 15 30

Tablo 4 incelendiginde MEBI yaymevinde yer alan ¢oziimli Orneklerin %58.82sinde iliskilendirme,
%35.29’unda kesfetme ve yansitma, %5.88’inde degismezleri arastrma aligkanliklarmin kullanildigi
goriilmektedir. MEB 2 yaymevinde yer alan ¢oziimlii rnekler incelendiginde ise %58.97’sinin iliskilendirme
aligkanhigindan, %30.76’sinin  kesfetme ve yansitma aligkanligindan, %7.69unun degismezleri aragtirma
aliskanhgmdan, %2.56’smin ise geometrik fikirleri genelleme aligkanligindan olusmaktadir. Son olarak Ogiin
yaymevinin ornekleri incelendiginde ¢oziimlerin %58 inin iliskilendirme aliskanligini kullanmaya, %30 unun
kesfetme ve yansitma aliskanligini kullanmaya, %6’smin degismezleri arastirma ve diger %6sinin ise geometrik
fikirleri genelleme aligkanligimi kullanmaya yonelik oldugu goriilmektedir. Bunun diginda altinci sinifta yer alan
matematik ders kitaplarinda geometrik diisiinme alisgkanhigi gozlenmeyen ¢6ziimli 6rnek yer almamaktadir.
Altmer sinif MEB1 ve MEB2 yaymevlerinin kitaplarinda yer alan ¢oziimlii 6rnekler genellikle giinliik hayatla
iligkilendirilmistir (bkz. Sekil 6).

Yandaki gé&rselde kenar wzunluklan
70 metre ve 100 metre, yOksekligi 50
metre olan paralalelkenar seklinde bir
otopark verilmigtir. Bu ofoparkin alani-
ni hesaplayalim.
100 m
A E D
' Paralelkenar seklindeki bélgeyi E noktasin-
i dan dik bir dogru boyunca keselim. Elde
I etigimiz sekh [DC] kenarina ekledigimizde
' 50m 70m bir dikdérigen olugur.
| Dikd&rigenin alam = Kisa kenar * Uzun kenar
| =50 - 100 = 5000 m?
B F C
E D__F Olugan dikdértgen ile paralelkenann ala-
1 ni egittin. Dikdértgenin vzun kenan para-
! lelkenann tabaning, dikdérigenin  kisa
' \s0m kenar ise paralelkenarin yoksekligine esit
\ , :
H oldugundan paralelkenarin alani faban ile
] yuksekliginin carpimina esittir.
F c~~ -EF' Bu durumda oloparkin alani 5000 metre-
karedir.
100 m

Sekil 6. Altinc1 simif MEB 1 kodlu yaymevinde yer alan ¢6ziimli 6rnek

Altinct smif MEBI1 yaymevinde yer alan ve Sekil 6’da verilen 6rnek incelendiginde, 6rnegin giinliik hayatla
iligkili oldugu goriilmektedir. Bunun yaninda 6rnegi ¢ozerken verilen paralelkenar seklinin bir kenarindan
yamuk sekli kesilerek diger kenarina eklenmistir. Bu yontemle dikdortgen sekli elde edildikten sonra istenilen
bulunmustur. Bu agsamada yamuk seklinin kesilip diger tarafa eklenmesi ile degismezleri aragtirma ile kesfetme
ve yansitma aligkanliklar1 kullanilmistir. Ayrica verilen kenar uzunluklar: ile alan arasinda iligki kurularak
iliskilendirme aliskanligi da kullanilmistir. Dolayisiyla Sekil 6’da yer alan 6rnegin ¢oziimiinde kesfetme ve
yansitma, iligkilendirme, degismezleri aragtirma aligkanliklar1 kullanilmis olur.

3.3. Yedinci Simf Matematik Ders Kitaplarinda Yer Alan Coziimlii Orneklerin Analizi

Yedinci simif matematik ders kitaplarinda yer alan ¢6ziimli 6rneklerin GDA kullanimina yonelik analizine
Tablo 5’te yer verilmistir.
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Tablo 5. Yedinci sinif matematik ders kitaplarinda yer alan ¢6ziimlii 6rneklerin analizi

Geometrik
Fikirleri Degigmezleri Kesfetme ve Aligkanlik
Iliskilendirme Genelleme Arastirma Yansitma Gozlenmedi
f % f % f % f % f %
7 snif MEB 44 57.16 6 7.79 3 3.89 19 24.67 5 6.49
' EKOYAY 59 67.83 4 4.59 13 14.94 11 12.64

Tablo 5 incelendiginde Ekoyay yaymevinde yer alan ¢oziimlii 6rneklerin %67.81’inde iligkilendirme,
%14.94’linde kesfetme ve yansitma, %4.59’unda geometrik fikirleri genelleme aligkanliklarmnin kullanildig:
goriilmektedir. Ayrica %12.64’tinde ise herhangi bir geometrik diisinme aligkanligina rastlanmamistir. MEB
yaymevinde yer alan ¢oziimlii 6rneklerin ise %57.14’tinde iligkilendirme, %24.67’sinde kesfetme ve yansitma,
%7.79’unda geometrik fikirleri genelleme, %3.89’unda ise degismezleri arastirma aligkanliklar1 kullanilmistir.
Yine MEB yayinevinde yer alan ¢6ziimlii 6rneklerin %6.49’unda herhangi bir geometrik diisiinme aligkanligmin
kullanimina rastlanmamustir. Yedinci sinifta yer alan ¢oziimlii 6rneklerde de en ¢ok iliskilendirme ile kesfetme
ve yansitma aligkanliklarinin kullanildig: dikkat ¢ekmektedir. Yedinci smifta verilen 6rneklerin genelinde
iliskilendirme ile kesfetme ve yansitma aliskanliklar1 birlikte kullanilmistir. Sekil 7°de bu duruma uygun bir
ornek yer almaktadir.

[0 T Birlikte Cozelim1 >

Yandaki noktall a A N
kagrt Uzerine ¢izil-
mis olan eskenar
dértgenin alaninin c b
kag br? oldugunu
bulalim.
B (o]
a
1hbr Alan = Lzh oldugunu hatirlayalim.|
>
I f - Verilen eskenar dirtgen pembe ve san
| gRzim: clmak Uzere iki es (ggenden olusmustur.
AL L. O hélde, eskenar dortgenin alan bu iki
Uggenin alanlannin toplamina esittir.
R |BD||AC|
Pembe Gggenin alani= D
o]
" B - _43 _gurdr B g
- 9
San Uggenin alani= B%ﬂ
e 4:3 .
=—5—=06 bridir. p
c 2 A4 Py

Eskenar dértgenin alani = Pembe UGggenin alani + San Uggenin alan
_lBol|ao| |ep||oc]
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2
RENEES (|ac|+|oc|=|AC|)
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Sekil 7. Yedinci snif MEB yayinevinde yer alan ¢6ziimlii 6rnek

MEB yaymevinin Sekil 7°de yer alan ¢dziimlii 6rnegi incelendiginde, eskenar dortgenin kdsegenleri
gizilerek, {iggenlerin alanlar1 ile eskenar dortgenin alani iligkilendirilmis ve dogru sonuca ulasilmistir. Bu
asamada ek ¢izimler kullanildigindan kesfetme ve yansitma aligkanligi, tiggenin alani ile eskenar dortgenin alani
iligkilendirildiginden iliskilendirme aligkanligi kullanilmistir. Bazi durumlarda iliskilendirme aligkanligi
geometrik fikirleri genelleme ile kesfetme ve yansitma aliskanligi ile kullanilmistir (bkz. Sekil 8).

Sekil 8’de yer alan ¢dziimlii 6rnek ¢okgenlerin dis agilarin Olgiilerinin toplamini bulmaya ydneliktir. Bu
kapsamda ilk 6nce liggenin daha sonra besgenin dis agilarm 6l¢iisii bulunmustur. Dig agilarin 6lgiileri bulunurken
geometrik sekillerin ¢izimleri yapildigindan kesfetme ve yansitma aligkanligi kullanilmistir. Céziimde iiggen ve
dortgenler tizerinden dogrulugu gosterildikten sonra biitiin cokgenler i¢in genel bir kural olusturulmustur. Bu
asamada da geometrik fikirleri genelleme aliskanlig1 kullanilmistir.
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Birlikte Cozelima >
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Sekil 8. Yedinci sinif MEB yayimnevinde yer alan ¢oziimlii 6rnek

Yedinci simif matematik kitaplarinda bazi ¢oziimlii 6rneklerin, matematiksel formiiller verildikten sonra,
formiiliin dogrudan kullanilmasma ydnelik oldugu goriilmistiir (bkz. Sekil 9). Bu tarz &rnekler herhangi bir
disinme aligkanligi kullanmayr gerektirmediginden, arastirmacilar tarafindan aligkanlik yok seklinde
kodlanmustir.

8. Ornek

Yandaki sekilde yarigap uzunlugu 14 cm olan O merkezli bir daire
verilmigtir. Bu dairenin a = 90" lik merkez agisinin olugturdugu daire di-

liminin alanini bulahm (x = 3 alalim.).

Coziim
N DU«
A(KOL) = nir 360° K

1
90°
=3-142
360
4

49

3-196
T4
1
_349
T

A(KOL) = 147 em? bulunur.

Sekil 9. Yedinci smif Ekoyay yaymevinde yer alan ¢oziimli 6rnek

Sekil 9°da daire diliminin alaninm dogrudan bulunmasmna ydnelik ¢oziimlii bir 6rnek verilmistir. Ozellikle
Ekoyay yayinevinde bu tiirden ¢6ziimlii 6rneklere sik rastlanmistir. Bu tarz Orneklerin ¢6ziimii yapilirken
dogrudan matematiksel formiillerden yararlanildigindan, ¢6ziim siirecinde herhangi bir aligkanlik kullanimina
rastlanmamustir.

3.4. Sekizinci Simif Matematik Ders Kitaplarinda Yer Alan Céziimlii Orneklerin Analizi
Sekizinci sinif matematik ders kitaplarinda yer alan ¢oziimli drneklerin GDA kullanimina yonelik analizine

Tablo 6’da yer verilmistir.

Tablo 6. Sekizinci simif matematik ders kitaplarinda yer alan ¢6ziimli 6rneklerin analizi

' Geometrik Fikirleri  Degismezleri Kesfetme ve Aliskanlik
[liskilendirme Genelleme Arasgtirma Yansitma Gozlenmedi
f % f % f % f % f %
MEB1 46 5477 6 7.14 7 8.33 24 28.57 1 1.19
8. smf MEB2 23 56.12 6 14.63 2 4.87 9 21.95 1 2.43
KOK-E 27 5295 3 5.88 4 7.84 17 33.33 0
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Tablo 6 incelendiginde Kok-e yaymevinde yer alan ¢oziimlii 6rneklerin %352.94’linde iliskilendirme,
%33.33’linde kesfetme ve yansitma, %7.84’liinde degismezleri arastrma, %35.88’inde geometrik fikirleri
genelleme aliskanliklarinin kullanildig:r goriilmektedir. MEB 2 yayinevinde yer alan ¢éziimlii 6rneklerin ise
%56.09’unda iliskilendirme, %21.95’inde kesfetme ve yansitma, %14.63’linde geometrik fikirleri genelleme,
%4.87’sinde ise degismezleri arastirma aligkanliklar1 kullanilmistir. Buna ek olarak %2.43{inde ise herhangi bir
geometrik diigiinme aligkanliginin kullanimma rastlanmamigtir. Son olarak MEB 1 yaymnevinde yer alan
¢Oziimli orneklerin %54.76’simin iliskilendirme, %28.57’sinin kesfetme ve yansitma, %8.33’linlin degismezleri
arastirma, %7.14’linlin geometrik fikirleri genelleme aligkanlifmma yonelik oldugu goriilmektedir. Ayrica
%1.19’unda ise herhangi bir geometrik diisiinme aligkanligimin kullanimina rastlanmamustir.

GDA’lar sekizinci smif matematik ders kitaplarinda yer alan ¢oziimlii 6rneklerde bazen tek bazen de birkag
aligkanlik birlikte olacak sekilde kullanilmigtir. Sekil 10°da iliskilendirme, kesfetme ve yansitma, geometrik
fikirleri genelleme aligkanliklarmim birlikte kullanimma yonelik bir 6rnek verilmistir.

2. Ornek

ABC ticgeninin kenarortaylarini gizelim. A

Kareleri sayarak [BC]'min orta noktasini isaretleyelim.
Bu noktay: Kile isimlendirelim. A késesi ile K noktasir

-_—
birlestirelim. [AK], ABC 'nin [BC]'na ait kenarortayidir.

Cetvelle dlgerek [AC]'min orta noktasimi bulup Lile,
[AB]'min orta noktasimi bulup M ile isimlendirelim. B
kdsesi ile L noktasini, C kdsesi ile M noktasini birlesti-
relim.

MQ), ﬁ'nin AB kenarina ait kenarortayidir.

[BL], ABC'nin AC kenarna ait kenarortayidir.

Uggenin kenarortaylan bir noktada kesisir.

Sekil 10. Sekizinci sinif Kok-e yaynevinde yer alan ¢6ziimli 6rnek

Sekil 10°da tiggenlerin kenarortaylarmin ¢izilmesine yonelik bir 6rnek verilmistir. Bu 6rnekte dncelikle A
kosesinden ¢izilen kenarortay daha sonra sirasiyla B ve C koselerinden g¢izilen kenarortaylar sekil {izerinde
gosterilmigtir. Daha sonra biitliin kenarortaylarin bir noktada kesistigine vurgu yapilmistir. Bu ¢oéziimde sekil
iizerinde ek ¢izimler yapildigindan kesfetme ve yansitma, 6zel durumlarin dogrulugundan yararlanarak genel bir
kural olusturuldugundan geometrik fikirleri genelleme ve kenarortaylar ile kenarlarm iligkilendirilmesi
yapildigindan iligkilendirme aligkanligi kullanilmistir. Bazi ¢dziimlii 6rneklerde ise iligkilendirme aligkanligi tek
bagina kullanilmistir (Bkz. Sekil 11).

2. Ornek

Verilmeyen kenar uzunluklari diger kenar uzunluklarninin toplamindan
Asagidaki ticgenlerde, verilmeyen kenar uzunluklarinin alabilecegi

kiguk, farkinin mutlak degerinden biytk olmalidir.
dogal sayi degerlerini belirleyelim.

a)7+5=12>a |7-5|=2<aoldugundan a; 2'den blytk, 12'den kiguk olmalidir

a) A b) K b M Ohélde a;3,4,5,6,7,8,9,10 ve 11 dogal sayi degerlerini alabilir
5br 7br 6 br b)13+6=19>b [13-6|=7 <boldugundan b;8,9,10,11,12,13,14,15,16,17 ve 18
13 br dogal sayi degerlerini alabilir
B 3 C L
c)4+4=8>c |[4-4|=0<coldugundanc;1,2,3,4,5,6 ve 7 dogal say! degerlerini ala-
bilir

9] P

4 br 4 br

R S

Sekil 11. Sekizinci sinif Kok-e yaynevinde yer alan ¢6ziimli rnek
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Sekil 11°de ii¢ farkli iicgen ve kenar uzunluklar1 verilmistir. Ogrencilerden istenilen bu uzunluklar1 goz
oniinde bulundurarak iiggenlerin gizilip ¢izilemeyecegi hakkinda yorum yapmasidir. Ornegin ¢oziimii
incelendiginde “bir iicgenin cizilebilmesi i¢in verilmeyen kenar uzunluklari diger kenar uzunluklarinin
toplamlarindan kiigiik, farkinin mutlak degerinden biiyiik olmalidir” 6nermesinden yola ¢ikildig1 goriilmektedir.
Dolayisiyla bu ¢6ziimde liggenler ile kenar uzunluklar1 arasinda iligkilendirme yapilarak bir sonuca ulasildigi
goriilmektedir. Bu ¢oziim siirecinde de iligkilendirme aligkanlig1 tek basina kullanilmastur.

4. Tartisma, Sonug ve Oneriler

Bu caligmada 2020-2021 6gretim yili itibariyle okutulmasi kabul edilmis matematik ders kitaplarinin
¢okgenler ve alan 6lgme konularinda kullandiklart ¢dziimlii 6rneklerin GDA’lar kapsaminda incelenmesi
amaclanmistir. Bu ama¢ dogrultusunda dokiiman analizi yontemi kullanilarak ilkégretim kademesinde yer alan
biitlin matematik ders kitaplar1 incelenmistir. Ders kitaplarinda en ¢ok ornek ¢oziimlere sirasiyla yedinci,
sekizinci, altmci ve besinci smiflarda rastlanmistir. Orneklerin fazla olmast GDA’larin gelisimi bakimindan
oldukg¢a 6nemlidir (Driscoll vd., 2007; Driscoll vd., 2008, Cuoco vd.1996). Dolayisiyla yedinci ve sekizinci
smifta yer alan ¢dziimlii 6rneklerin GDA’larm ve problem ¢dzme basarisinin artmasi baglamimda 6nemli bir yeri
oldugu soylenebilir. Lliteratiirde matematik ders kitaplarinda yer alan 6rnek ve problemlerin fazlaligi ve farkl
¢6zlim yollarma hitap etmesi, 6grencilerin konuyu anlamasinda etkili oldugunu vurgulamaktadir (Kwon, Park ve
Park, 2006; Sawada, 1997). Driscoll vd. (2007) tarafindan da ifade edildigi gibi fazla sayida 6rnek ¢oziilmesi
ogrencilerin GDA’larin1 tecriibeli bir sekilde kullanmasina yardimer olmaktadir. Dolayisiyla ders kitaplarinda
yer alan ¢6ziimlii 6rnek sayisinin artmasi hem 6grencilerin problem ¢6zme siireglerini olumlu etkileyecek hem
de GDA’lar1 farkindalik diizeyinde kullanmasina yardimci olacaktir. Ama bu aligtrma tiiriinden sorularin ¢ok
sorulmasi, 6grencilerin aligkanliklarini olumlu etkiler anlammna gelmez. Yani GDA’lar, bireylerin zor bir
problemle karsilastiginda problemin ¢oziimiine yonelik yaklagimlaridir taniminda oldugu gibi, 6grencilere rutin
olmayan problemlerin gok¢a sorulmasi onlarin s6z konusu aligkanliklarini harekete gegirmede yardimci
olacaktir. Ornegin yedinci sinif Ekoyay yaynevinde cokgenler ile ilgili 70 ¢dziimlii 6rnek soru yer almaktadir.
Ancak bu Orneklere bakildiginda cogunlugunun alistirma niteliginde rutin problemler seklinde oldugu
goriilmektedir. Yine bu 6rneklerin ¢dzlimlerinin ¢ogunlugunda aligkanlik gézlenmedigi fark edilmektedir. O
halde 6grencilere sadece alistrma tiirlinde sorularin ¢ok sorulmasi, GDA’larini harekete gecirmede sinirl
kalabilmektedir yorumu yapilabilir. Burada unutulmamasi gereken nokta, 6rnek sayilarinin fazlahigi kadar; farkl
diisiinme aligkanliklarinin kullanimini gerektiren sorulara miimkiin oldugunca yer verilmesidir. Farkli diisiinme
aligkanliklarinin gdstergelerini temsil edecek farkli tipteki sorulara yer vermek; dgrencilerin geometrik bakis
acilarmin gelistirilmesine katki saglayacaktur.

GDA’larin kullanim1 bakimindan incelendiginde, biitlin siif seviyelerinde ve yaymevlerinde iliskilendirme
aligkanhigmin en yiliksek diizeyde kullanildigir goriilmektedir. Bir geometri probleminin ¢6ziim siirecinde
iliskilendirme ile kesfetme ve yansitma aliskanliklar1 oldukca énemlidir. liskilendirme ile kesfetme ve yansitma
aligkanlhigmin gostergelerinde geometrik sekillerde ek ¢izim yapma, tiggende alan-kenar uzunlugu arasinda iligki
kurma, farkli agili tiggenlerde yiikseklik ¢izme, geometrik sekillerin 6zelliklerini birbiri ile karsilastirma gibi
konularda s6z konusu aligkanliklar kullanilabilmektedir. Bu baglamda o6grencilerin ilkdgretim diizeyinde
iliskilendirme ile kesfetme ve yansitma aligkanliklarinin gelistirilmesinin karsilasilan problemlerin ¢éziimiinde
onemli bir yer olusturdugu sdylenebilir. Ciinkii 6grenciler, karsilastigi geometrik sekiller arasinda ne kadar iyi
diizeyde iligki kurabilirse, problemlerin ¢6ziimiinde dnceden 6grendigi geometrik yapilari yeni 6grendikleri ile o
kadar iyi iliskilendirebilecek ve karsilastig1 problemlere o kadar iyi ¢éziimler iiretebilecektir (Cuoco, Goldenberg
ve Mark, 1996; Driscoll ve digerleri, 2007; Leikin, 2007; Seago, Jacobs, Driscoll, Nikula, Matassa ve Callahan,
2013). Bu nedenledir ki; Cuoco, Goldenberg ve Mark (1996) diisiinme aligkanliklarina dayali gelistirdigi 6gretim
programinda Ogrencilerde en temel bulunmasi gerecken matematiksel ve GDA’larin birinin iligkilendirme
aligkanligr oldugunun iizerinde durmustur. Yine ¢oziimli orneklerin pek c¢ogunda kesfetme ve yansitma
alisgkanligmin gostergelerinden biri olan “problemin ¢dziimiine yardimci olabilecek ek bir ¢izim yapma”
aligkanhigmin kullanildig1 gorilmektedir. Ek ¢izim yapmaya yonelik orneklerde 6grenciler hem kavramlar
arasinda iliski kurma hem de geometrik sekillerindeki yapilar1 kesfetmeye yonlendirici niteliktedir. Dolayisiyla
geometri probleminin ¢6ziimii i¢in yapilan ek ¢izimler, 6grencileri geometrik yapilar arasinda iliski kurmaya
yonlendirip problem ¢ézme siirecine yardimeci olacaktir. Bununla birlikte dikkat c¢eken diger husus ise;
matematik ders kitaplarmim ¢ogunda kesfetme ve yansitmanin diger gostergelerinin kullanilacagi 6rneklere cok
rastlanmamis olmasidir. Ozellikle kesfetme ve yansitma ahiskanhigmin &nemli gostergelerinden biri olan
“problemin ¢éziimiinin yapilamadigi durumlarda farkli ¢o6ziim stratejileri  gelistirme” aligkanliginin
kullanilabilecegi ornek problemlere yer vermek; diger geometri problemlerin ¢dziimiine yeni bir bakis
kazandirmasi agisindan 6nemlidir.

Matematik ders kitaplarinda yer alan ¢6ziimlii 6rneklerin cogunun merkezinde iligkilendirme ile kesfetme ve
yansitma  aligkanliginin  birlikte  kullanildigi  goriilmektedir.  Coziimli  drneklerin  incelemesini
detaylandirdigimizda Driscoll vd. (2007) tarafindan verilen drneklerde oldugu gibi izometrik/noktalvkareli kagit
kullanimlarinda genellikle iligkilendirme ile kesfetme ve yansitma alisgkanligi kullanilmaktadir. Ciinkii bu
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kagitlar yeni bir geometrik seklin ¢izimine ve sekil ile kenar uzunluklarvalan/gevre iliskilendirmesini yapmaya
yonlendirmektedir. Pergel kullanmaya yonelik orneklerde ve kagit katlamali 6rneklerde ise iliskilendirme,
degismezleri arastirma ile kesfetme ve yansitma aligkanliklari genel olarak bir arada kullanilmistir. Bunun
disinda farkli durumlarin dogrulugunu gostererek genel bir kural ya da Oriintii bulmaya yonelik Srneklerde
GDA’larin hepsinin bir arada kullanildig1 goriilmiistiir.

Matematik ders kitaplar1 incelendiginde dikkat ¢eken bir diger durum; degismezleri arastirma aliskanliginin
kullanimma yonelik 6rneklerin azhigidir. Bu aligkanligin kullanimmni gerektiren 6rnekler incelendiginde kesip
yapistirma ya da katlamaya yonelik etkinliklere yer verildigi goriilmektedir. Bununla birlikte; literatiir
incelendiginde Ogrencilerin 6zellikle geometride degisen/degismeyen yapilari inceleme, dinamik diigiinme
stirecinde dinamik geometri yazilimlarmnn etkili oldugu goriilmektedir (Cuoco vd., 2010; Kilig, 2013; Seago,
Jacobs, Heck, Nelson ve Malzahn, 2015). Bu baglamda ders kitaplarinda buna yonelik 6rnek etkinliklerin
artirilmasi bu aligkanligin gelistirilmesinde rol oynayacagi gibi; geometride teknolojiden de etkin bir bigimde
yararlanmalarin1 saglayacaktir. Yine, ders kitaplarindaki orneklerde geometrik fikirlerin genellestirilmesi
aligkanligmin besinci smif diizeyinde nadir kullanildigs; diger smnif diizeylerinde ise az miktarda kullanildig:
goriilmektedir. Orneklerin bir kisminda olasi tiim durumlarin diisiiniilerek bir kisminda ise 6zel bir durumdan
genele uyarlanarak bu aliskanlhigin kullanildig: dikkat ¢ekmektedir.

Matematik ders kitaplarinda yer alan ¢oziimlii 6rnekler smiflara gore incelendiginde en az ¢dziimlii 6rnegin
besinci smif diizeyinde en ¢ok ¢oziimlii 6rnegin ise yedinci ve sekizinci smif diizeyinde oldugu goriilmektedir.
Bu durumun sebeplerinden birinin yedinci ve sekizinci sinif diizeyinde 6grencilerin birtakim sinavlara hazirlik
yapmasi gerekliliginden kaynaklanabilecegi diistiniilmektedir. Buna ek olarak dgrencilerin gelisim diizeyleri ne
kadar artarsa problem ¢ozebilme yeteneklerinin de o Olglide gelistigi ifade edilebilir. Ayrica biitiin sinif
diizeylerinde MEB ‘de (2018) belirtildigi gibi bilgisayar yazilimlarmin kullanildig1 drnekler yer almaktadir.
Ancak besinci sinif diizeyinde yer alan bu tiir 6rnekler 6grenciyi etkili ¢dziim yapmasina engel olabilmektedir.
Yani adim adim 6grenciye ne yapilacaginin anlatilmas: ve yazilim hakkinda herhangi bir agiklama yapilmamasi
ogrencileri GDA kullanimdan uzaklastirabilmektedir. Bu durumun aksine ders kitaplarinda yer alan bilgisayar
destekli 6rneklerin, 6grencileri soyut kavramlari somutlastirilmasina yardimci olmasi gerekir. Cilinkii soyutlama
becerisinin gelisimi 6grencilerin problem ¢dzme becerilerinin gelisimini de etkilemektedir (Kiligoghu, 2020).
Problem ¢6zme becerilerinin gelisimi de GDA kullanimini da olumlu etkilediginden (Biilbiill ve Giiven, 2019;
Biilbiil ve Giiven, 2020), yazilimlarin ¢6ziimli d6rneklerde etkili kullanilmasi 6nemlidir.

Bu ¢aligmada her sinif seviyesine gore ve her yaymevine gore, ortaokul matematik ders kitaplarmin iiggenler
ve dortgenler, alan Olgme, ¢okgenler ile {iggenler iinitesine ait boliimleri GDA kullanimi baglaminda
incelenmistir. Arastirmada baz alinan ¢oziimlii O6rnek sayilari ve GDA kullanim sayist dikkate alinarak;
Ogretmenlerin  derslerinde kullanacaklar1 kitaplarin  segiminde bu c¢alismanin bir referans olabilecegi
ongoriilebilir. Yani 6gretmenler derslerinde isleyecegi kitaplar1 secerken kitaplarda ¢ok fazla aligtirma tiirtinden
sorularin olmasindan ziyade, ¢6ziimlii 6rneklerin agiklayici ve kavramlar1 destekleyici nitelikte olmasima dikkat
etmelidir. Bunu saglamanin yollarindan biri de 6rneklerde yer alan ¢oztiimlerin farkli GDA’lara hitap etmesi baz
alinabilir. Dolayisiyla, 6gretmenlerin ders anlatim siirecinde tercih ettikleri kaynak/kaynaklarda yer alan 6rnek
etkinlik tercihleri sorgulanabilir. Yine, farkli sinif diizeyindeki ortaokul 6grencilerinin drnek ¢oziimlii sorularda
yer alan GDA’lar1 hangi oranda kazandiklar1 ve bu siiregte yasadiklar1 problemler derinlemesine incelenebilir.

Etik Kurulu Raporu: Arastirma kapsammda ULAKBIM TRDIZIN kriterleri cercevesinde (veri kaynagi olarak
ders kitaplar1 kullanildig1 ve dokiiman analizi gergeklestirildigi i¢in) etik kurul raporu gerekmemektedir.

Ek 1. Analize dahil edilen kitaplarin kapak sayfalari

Kapak — Kitap 1 Kapak — Kitap 2 Kapak — Kitap 3

ORIOR YE MIM T ORUOKY g

MATEMATIK

| DeRs KiTA®L

5. Smf

Yé§1n01: MEB Yaymet: Tuna

Metin i¢i Kod — MEB Metin i¢i Kod — Tuna
Ciriter ve dig. (2019) Bilen (2019)

374




Matematik Ders Kitaplarinda Yer Alan Céziimlii Orneklerin Geometrik Diisiinme Aliskanhklarimn Kullammina Yonelik Analizi

Ek 1’in devam

ﬁflmﬂﬂ' zkerquu
MATEMATIK 6
DERS KITABI

@T@M&TM 6

DERS KITABI

6. Siif
w Yayinci: MEB Yayinci: MEB Yaviner: Osiin
Metin i¢i Kod — MEB 1 Metin i¢i Kod — MEB 2 Metin ?i Kod e Ssin
Caglayan, Dagistan ve Korkmaz Bektas, Kahraman ve Temel Oz dgmir (201 g)gu
(2020) (2018)
7. Smuf
MATEMATIK
7. SINIF DERS KITABI
Yayinci: MEB Yayinct: EKoyay
Metin i¢i Kod — MEB Metin i¢i Kod — Ekoyay
Keskin-Ogan ve Oztiirk (2019) Altintas ve Keskin (2019)
MATEMATIK 8
D%IEITABI
Ele)
8. Siif N _
_ow
Yaymeci: MEB, Yaymci: MEB, Yaymct: KOK—E,
Metin i¢i Kod - MEB 1 Metin i¢i Kod - MEB 2 Metin i¢i Kod — KOK-E
Boge ve Akilli (2019) Cetin ve dig. (2019) Serfigeli ve Atmaz (2018)
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