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ABSTRACT

This study aims to identify concrete teaching materials in secondary school mathematics
textbooks. In the study, case study design, one of the qualitative research methods, was used.
The documents of the study were selected among the secondary school mathematics textbooks,
which were decided to be taught in secondary schools in the 2020-2021 academic year by the
Ministry of National Education Board of Education, and are available at www.eba.gov.tr. The
obtained data were analyzed using the descriptive analysis technique, one of the qualitative data
analysis methods. Literature was used while creating the analysis framework. For the analysis of
the concrete teaching materials in the secondary school mathematics textbooks, categories such
as the type/name of the concrete teaching material, the grade level, the learning area, and the
book section were determined. It was determined that the concrete teaching materials were
mostly included in the 5th grade textbooks, followed by the 8th grade, 6th grade, and 7th grade
textbooks, respectively. When examined according to the learning areas, the concrete teaching
materials were mostly used in the "Geometry and Measurement" and "Numbers and Operations"
learning areas, and the least in the "Probability" and "Data Processing" learning areas. Concrete
teaching materials were mostly included in the activity and examples sections of the books. A
total of twenty kinds of specially designed teaching materials were found in all the examined
textbooks, and it was determined that all of them were used in accordance with the gains. It was
determined that the most used specially designed teaching materials were algebra tiles, counting
pieces, unit cubes, base ten blocks, fraction sets, feature cards, and hundreds chart, respectively.
However, it has been determined that some of them are used quite frequently, and some are
used very rarely.
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INTRODUCTION

Mathematics is generally seen as a complicated subject. Moreover, it is stated that as the grade level increases,
mathematics becomes more difficult and therefore becomes the fearful dream of students (Baykul, 2016; Ma &
Xu, 2004). It is considered that this situation arises from the nature of mathematics and the fact that it contains
abstract concepts. Also, it is known that the mental development of students takes place from concrete to
abstract. Therefore, they learn concrete concepts more easily, but they have difficulties understanding abstract
concepts (Yolcu & Kurtulus, 2010). It is very important to teach abstract mathematical concepts by concretizing
them, especially to secondary school students who are in the transition period from the concrete period to the
abstract period. Due to this situation, studies on the development and use of concrete teaching materials
related to the teaching of mathematical concepts have recently been focused on (Kelly, 2006; Passelaigue &
Munier, 2015; Van de Walle, 2007). Concrete materials used for easier understanding of mathematical
concepts are defined as dynamic objects in which more than one situation can be seen, touched, and moved
(Haciomeroglu & Apaydin, 2009; Moyer, 2001). These materials can be specially designed for a certain
purpose, or they can be objects used in daily life (Van de Walle, 2007). Daily life objects such as beads, buttons,
beans, caps or specially designed objects such as algebra tiles, base ten blocks, tangrams, hundreds charts and
counting pieces can be given as examples (Bozkurt & Akalin, 2010; Passelaigue & Munier, 2015). Besides, some
studies classify concrete teaching materials as specially designed materials, daily life objects, drawing tools and

paper types for geometric drawings (Yesildere-imre, 2018).

Concrete teaching materials help students understand mathematical concepts and the relationships between
these concepts by providing concrete experiences (Akkan & Cakiroglu, 2011; Byoung, 2001; Holmes, 2013;
Olkun & Toluk-Ugar, 2007). Therefore, it can be stated that the use of concrete teaching materials in
mathematics teaching has undeniable importance. Many researchers have stated that concrete teaching
materials have a significant role in learning mathematics (Bulut et al., 2002; Van de Walle, 2007). Previous
studies have shown that the use of concrete teaching materials increases students' mathematics achievement
(Aburime, 2007; Manches, O'Malley & Benford, 2010; Yolcu & Kurtulus, 2010) and provides permanent learning
(Boggan, Harper & Whitmire, 2010; Cass et al., 2003; Ojose & Sexton, 2009). Some studies conclude that
concrete teaching materials contribute to the development of students' mathematical thinking (Furinghetti &
Menghini, 2014; Kamii, Lewis & Kirkland, 2001) and problem-solving skills (Kelly, 2006). In addition, it has been
determined that the use of concrete teaching materials helps students develop not only their cognitive skills
but also their affective skills (Akkoyunlu, 2002; Girbiiz, 2006) and psychomotor skills (Cope, 2015; Kocaman,
2015). According to the results of these studies, it can be stated that learning environments in which concrete
teaching materials are included contribute to students' mathematics learning in many aspects. Principles and
Standards for School Mathematics, published by the National Council of Teachers of Mathematics (NCTM),
emphasized that concrete teaching materials should be used by teachers in teaching processes (NCTM, 2000).
Since the secondary school mathematics curriculum was renewed in 2005 based on the constructivist

approach, the use of materials in mathematics teaching has gained importance in Turkey (MoNE, 2005). In the
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renewed curricula, it has been suggested to carry out activities that include concrete teaching materials that

allow students to learn by the discovery (MoNE, 2005; MoNE, 2013).

Although the benefits of the use of concrete teaching materials are emphasized in the results of the studies
and in the teaching programs, the expected benefits of the use of concrete teaching materials in the learning-
teaching processes depend on the correct use by the teachers. It is stated that if teachers do not use concrete
teaching materials consciously, the materials will cause more confusion and will negatively affect the learning
process (Ball, 1992). Therefore, teachers need to have sufficient knowledge and skills regarding concrete
teaching materials and their use (Kamii, Lewis & Kirkland, 2001; Yetkin-Ozdemir, 2008). Teachers are expected
to develop activities by selecting the appropriate material for the teaching of the relevant subject and to guide
their students in the right way. In addition, teachers should have positive attitudes towards the use of concrete
teaching materials (Moyer, 2001). However, when the studies are reviewed, it has been determined that
although mathematics teachers believe that the use of concrete teaching materials is beneficial, they rarely use
these materials. Teachers stated that the reasons for this were lack of materials, waste of time, heavy
curriculum load and not knowing how to use the materials (Bozkurt & Akalin, 2010; G6kmen, Budak & Ertekin,
2016; Brown, McNeil & Glenberg, 2009; Yazlik, 2018). Similarly, in studies conducted with pre-service teachers,
it was determined that pre-service teachers generally use materials in the introduction part of the course, but
they have lack of knowledge about how the materials are used to make sense of mathematical concepts

(Cakiroglu & Yildiz, 2007; Gokkurt-Ozdemir et al., 2020; Yetkin & Ozdemir, 2008).

As can be seen, it is necessary to provide support to both teachers and teacher candidates regarding the use of
concrete teaching materials in mathematics teaching. The first thing that comes to mind here is that the
curricula should include examples and explanations of activities using concrete teaching materials (Yesildere-
imre, 2018). When the curricula are examined, it has been determined that concrete teaching materials are
mostly included in the 2005 mathematics curriculum. Examples of activities that can be carried out with these
materials are also included in this program. However, it was determined that concrete teaching materials were
given less place, and activity examples were not included in the teaching programs implemented later and this
was expressed as a deficiency (Yesildere-imre, 2018). Therefore, the importance of the textbooks, which are
most frequently used by teachers and prepared in line with the aims of the curriculum, is increasing. Because
textbooks both act as a bridge for the transfer of the curriculum and guide teachers in teaching the subjects in
the curriculum in a correct, sequential and complete manner (Altun, Arslan & Yazgan, 2004; Stylianides, 2014;
Thompson, 2014). In this regard, it is considered that specifying the concrete teaching materials suitable for the
learning outcomes in the textbooks and providing the necessary guidance regarding their use will be of great
help to teachers and students. For this reason, the study aims to determine to what extent concrete teaching
materials are included in secondary school mathematics textbooks. When the textbook analysis studies in the
literature were examined, no study was found that examined the concrete teaching materials included in the

secondary school mathematics textbooks. In this regard, it is considered that the results of this study will
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contribute to the development of the content of both the curriculum and the textbooks. For this purpose,

answers to the following questions were sought in the study.

1. To what extent are concrete teaching materials by grade level included in secondary school mathematics
textbooks?

2. To what extent are concrete teaching materials included in secondary school mathematics textbooks
according to learning areas?

3. To what extent are concrete teaching materials included in the sections of secondary school mathematics
textbooks?

4. Which concrete teaching materials are included in secondary school mathematics textbooks, and to what

extent?

METHOD

Research Design

This study was carried out to determine the concrete teaching materials included in the secondary school
mathematics textbooks. The case study design, one of the qualitative research methods, was used in the study.
The case examined in case studies can be groups such as students, classrooms, schools, as well as curricula and
books (Creswell, 2013; Yin, 2011). The case determined in this study is the examination of concrete teaching

materials in secondary school mathematics textbooks.

Study Group

The data source of this study is textbooks. The textbooks within the scope of the study were determined by the
criterion sampling method, one of the purposive sampling methods. The documents of the study were selected
among the secondary school mathematics textbooks, which were decided to be taught in secondary schools in
the 2020-2021 academic year by the Ministry of National Education Board of Education and are available at
www.eba.gov.tr. On this web site, there are two different mathematics textbooks for each of the fifth and
seventh grades and three different mathematics textbooks for each of the sixth and eighth grades. Since there
is more than one mathematics textbook at each grade level, the textbook to be examined for each grade level
was determined by drawing lots. Information about these four books examined is given at the end of the

bibliography.

Data Collection

The data of the study were collected using the document analysis technique. Document analysis technique,
which is used in the examination of written, oral or visual materials in cases where direct observation or
interview is not possible, is generally used in educational research studies where textbooks and curricula are

the datasource (Yildirrm & Simsek, 2006). First, the secondary school mathematics textbooks selected as the
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datasource in the study were downloaded from www.eba.gov.tr in pdf format and coded according to grade
level. The textbooks included in the study were examined independently by two coders. The concrete teaching
materials identified in the textbooks were entered into the electronic tabulation program with their name,

type, book section, learning area, grade level, page number and screenshot.

Data Analysis

The data obtained in this study were analyzed with the descriptive analysis technique, one of the qualitative
data analysis methods. In the descriptive analysis technique, the data obtained are interpreted according to the
previously determined themes and codes. Direct quotations about the data are frequently given (Yildinm &

Simsek, 2018). In this regard, the following analysis framework has been created.

Specially Designed Teaching
Materials
Type/Name Daily Life Objects

Drawing Tools
Paper Types
Numbers and Operations
Algebra

Learning Area Geometry and Measurement

Data processing

Probability

5th Grade

6thGrade

7th Grade

8th Grade

Introduction

Activity

Examples

Exercise

Unit Assessment

Information

Figure 1. Analysis Framework

Concrete Teaching Material

Grade Level

Book Section

As can be seen in Figure 1, for the analysis of the concrete teaching materials in the secondary school
mathematics textbooks, categories such as the type/name of the concrete teaching material, the grade level,
the learning area and the book section were determined. The literature was used while creating the codes for
the types of concrete teaching materials. Yesildere-imre (2018), in her study examining the use of concrete
materials in the secondary school mathematics curriculum, classified concrete materials as specially designed
materials, daily life objects, drawing tools and paper types for geometric drawings. In this study, materials
designed for teaching a certain concept such as counting pieces, tangrams and algebra tiles, were coded under
the title of "specially designed teaching materials"; materials such as money, marbles and rubber band that we
use in daily life were coded under the title of "daily life objects"; tools such as compass, ruler and miter were
coded under the title of "drawing tools"; materials such as squaredpaper and isometric paper, which are
prepared for drawing using certain uniting systems, were coded under the title of "paper types". The secondary

school mathematics curriculum was taken into account to determine the frequency of the concrete teaching
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materials in the textbooks according to the grade level and learning area. The learning areas specified in the
curriculum are Numbers and Operations, Algebra, Geometry and Measurement, Data processing and
Probability. Numbers and Operations, Geometry and Measurement and Data processing learning areas are
included in all grade levels. While the Algebra learning area is included in all grade levels except the 5th grade,
the Probability learning area is included only at the 8th grade level (MoNe, 2018). The organization charts in
the introduction part of the textbooks were used while coding for the section in which the concrete teaching
materials are included in the textbooks. Although the names of the sections in the books are different, it has
been determined that they are generally gathered under six codes introduction, activity, information, example,
exercise and unit assessment. For example, since the "Let's Solve Together" section in the 7th grade textbook
includes sample questions and their solutions, this section is coded with the "Example" title. Similarly, since the
"Let's Try This" section of the 5th grade mathematics textbook includes activities that can be done individually

or as a group, this section was examined under the "Activity" code. In order to provide a better understanding

of the analysis phase of the study, examples of the data analysis framework are included in Table 1.

Table 1. Analysis Examples of the Data Analysis Framework of the Study

Concrete Instructional Materials in Books

Coders

Codes

Prizma Olugturuyorum

e e ek, oy e

+ O hamuw K, Kinin
ayt ok Ik dhdtgen
s sz

Golima ¥ "4

\
(oowni | - -]

Kirdn kudarten L

dwatcinz

4

ok e e it S

. ™
gl premon gty
binnz

* Outordupoz pramarn i,
2 sy g ol
e yararanarak \abioyy ookdur-
Nz

FHEH

1.0sm

» Otghrdounazpamatm K Ky, vy 2 sy me?Noder?

J

Let's Try This I'm building a prism Work safe\y.l
Be careful when
using toothpicks
Tools: toothpick, play dough, pencil

*Create rectangular prisms using play dough as comers and
toothpicks as edges.

*fou can create different rectangles and prisms by breaking
toothpicks.

*Fill in the table according to the number of corners, edges, and
faces of the prisms you have created.

*Is the number of corners, edges or faces the same in all the
prisms you create? Why?

Coder 1

*Daily Life Objects
*Toothpick

*Play dough
*Geometry and
Measurement
*5th Grade
*Activity

Coder 2

*Daily Life Objects
*Toothpick

*Play dough
*Geometry and
Measurement
*5th Grade
*Activity

.)‘ Sira Siane

Ao e enar ounn el gl cevel vepel yard o i,

Jimim o BPm

Sen,bem dbembem 10em

Itis your tumn
Draw the triangles whose side lengths are
given below, using a ruler and compass.
a) 7em, 9cm 10cm  b) 3cm, Scm, 6em
¢) bem, &cm, 10cm

Coder 1

*Drawing Tools
*Ruler
*Compasses
*Geometry and
Measurement
*8th Grade
*Exercise

Coder 2

*Drawing Tools
*Ruler
*Compasses
*Geometry and
Measurement
*8th Grade
*Exercise

Coder 1

* Specially Designed
Teaching Materials
*Base Ten Blocks
*Numbers and
Operations

*5th Grade

*Activity

Coder 2

* Specially Designed
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edersng?

>

gl e fade eder?

represent?

+ $imdide 3,56

smian eksiniz.

+ Yaptiynaz iglemi yazne.

> Kalan modelier hangi ondakk gisterimi ade eder?
& Birinci ve ikinci iglem arasnda nasi birtark vardr?

+ ModeSedidiniz bu gésterimin iginden 1,24 ondalik gdsterim modellemesini ckarmaya
Galiging. By iglem yaparken Gnce ylzde biriideri, sorva onda biriden, sona da tam

finally whole parts.
*Write the operation you performed.

*Now model the 3.56 decimal representation with base ten blocks.
*Try to extract 1.24 decimal notation modeling from this representation you
have modeled. While doing this, first subtract the ggreepgs, then tenths, and

What decimal notation do the remaining models represent?
/A What is the difference between the first and second operation?

Teaching Materials
*Base Ten Blocks
*Numbers and

— a0l O —> T!ﬁ =001 e 1.24 and 2.13 decimal notations with base ten blocks. .
1 *In the blocks you have modeled, first put together the parcepts, then the Operatlons
tenths, and finally the wholes.
*124ve2.13 modeleyiniz. d *
5 How do you express the number of cubes in the blocks you put together in 5th Grade
ki KSR decimal notation? .
b b waya et . ; *Activity

> B araya gefrcifinz blokiadaki Kplern sayse ondakk gdsterim olrak nasd fade What operation does the aggregation of the base ten blocks you model

T sirikte ozelim2 >

Yanda verilen eskenar ddrtgen seklindeki fayansin kdgegen
uzuniuikian 14 cm ve 20 cm'dir. Bu fayansiar

alan désemek iin en az kag tane fayans gerektigini butakm

14 ¥ ik bir

The diagonal lengths of the rhombus shaped
tiles given below are 14cm and 20cm. Find at
least how many tiles are needed to pave an area

Coder 1

*Daily Life Objects
*Tile

*Geometry and
Measurement
*7th Grade
*Example

of 14m? with these tiles.

Coder 2

*No Concrete Teaching
Material.

*Geometry and
Measurement

*7th Grade

*Example

>
- &g . ©6zim Sende

1)

Yanda birimkareli zemin (zerinde verilen
seklin alani kag br'dir?

What is the area (br?) of the shape
given below on the unit-square
floor?

Coder 1

*No Concrete Teaching
Material.

*Geometry and
Measurement

*7th Grade

*Exercise

Coder 2

*Paper Types
*Squared Paper
*Geometry and
Measurement
*7th Grade
*Exercise

1. Brnek

x4+ 1) SBrpMB iglemini modelieyehm.

First Example

Model the x{x+1) multiplication operation

Solution

Let's draw two line segments of length x units and x+1 units

Let's complete this shape.

As can be seen, two fields, x* and , are formed. 5o x{x+1) =x* +x

Coder 1

* Specially Designed
Teaching Materials
*Algebra Tiles
*Algebra

*8th Grade
*Example

Coder 2

*No Concrete Teaching
Material.

*Algebra

*8th Grade

*Example

Validity and Reliability

The relevant literature was used to ensure the validity of the study. The determination of the problem of the
study, the analysis of the data and the discussion of the obtained results were carried out within the

framework of the relevant literature. Also, the textbooks were selected with the purposive sampling method to
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increase the validity of the study. In addition, the study findings were supported by direct quotations from the

textbooks.

A data analysis framework was created to ensure the reliability of the study. The literature and secondary
school mathematics curriculum were used while creating the data analysis framework. Also, secondary school
mathematics textbooks were reviewed independently by two different coders to increase reliability. Miles and
Huberman’s (1994) reliability formula [Reliability = Consensus / (Agreement + Disagreement)] was used to
calculating the coder reliability percentage. The numbers of “consensus” and “disagreement” in the coding
were determined and the coder reliability was found to be 87.2%. The disagreements were discussed by the
coders and a consensus was reached. It was determined that the reason for the disagreements was that the
concrete teaching material determined by one of the coders was not determined by the other coder. Table 1
also includes coding examples where there is a disagreement. As can be seen in Table 1, one of the coders
coded the expression "unit-square floor" in an exercise in the textbook as "squared paper" based on its visual
while the other coder coded this statement as "no concrete teaching material". The coders determined that
when a squared paper is used in this textbook, the expression "unit-square floor" or "square paper" is used, but
its visuals are like in this exercise. Considering the use of the expression "unit-square floor" in only two
exercises in this book and the similarity of the visuals, the coders decided to encode this expression as concrete
teaching material. In addition, one coder coded the "tile" visual in one example as "daily life objects" and the
other coder coded it as "No concrete teaching material". The coders agreed that the tile should not be coded as
a concrete teaching material, on the grounds that in this example, only the visual of the tile was used and it
was not used concretely. Finally, one of the coders coded an example where an algebraic expression was
modeled as "algebra tiles" and the other coded as "no concrete teaching material". It was determined that
algebra tiles were not used in this example while modeling, modeling was done by drawing shapes and the

coder's likening this drawing to algebra tiles caused such coding.

FINDINGS

This section presents the frequency of the concrete teaching materials identified in the secondary school
mathematics textbooks being included in the book according to grade level, learning area and the book section,
which concrete teaching material is used and to what extent, in tables. Table 2 shows the frequency of

including concrete teaching materials in secondary school mathematics textbooks by grade level.

Table 2. The Frequency of Including Concrete Teaching Materials in Secondary School Mathematics Textbooks
by Grade Level

Grade  Specially Designed Teaching Materials Daily Life Objects Drawing Tools Paper Types Total

S5thGrade 29 20 41 74 164
6thGrade 21 23 16 36 96
7thGrade 38 18 15 25 96
8thGrade 14 8 33 57 112

Total 102 69 105 192 468
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As can be seen from Table 2, the concrete teaching materials were included mostly in the 5th grade (164), 8th
grade (112), 6th grade (96) and 7th grade (96) textbooks respectively. It was determined that in terms of types
of concrete teaching materials, "specially designed teaching materials" were included mostly in the 7th grade
(38), 5th grade (29), 6th grade (21) and 8th grade (14) textbooks, respectively. "Daily life objects", on the other
hand, were included mostly in the 6th grade (23), 5th grade (20), 7th grade (18) and 8th grade (8) textbooks,
respectively. As it can be seen, both “specially designed teaching materials" and "daily life objects" were found
less frequently in the 8th-grade textbooks compared to other grade levels textbooks. It was determined that
the drawing tools were mostly included in the 5th grade (41), 8th grade (33), 6th grade (16) and 7th grade (15)
textbooks, respectively. It was determined that the paper types were mostly included in the 5th grade (74), 8th
grade (57), 6th grade (36) and 7th grade (25) textbooks, respectively. It has been determined that both drawing
tools and paper types are included more frequently in the 5th and 8th-grade textbooks, and they are included

less frequently in the 6th and 7th-grade textbooks.

Table 3. The Frequency of Including Concrete Teaching Materials in Secondary School Mathematics Textbooks
by Learning Area

Specially
. Designed Daily Life Drawin Paper
Learning Area Grade Teacghing Objyects Tools g TySes Total
Materials
5thGrade 23 8 3 2 36
6thGrade 9 9 0 1 19
g:g:‘:ir:nind 7Grade 22 6 2 1 31
8thGrade 1 1 0 1 3
Total 55 24 5 5 89
5thGrade - - - - -
6thGrade 1 0 0 1 2
Algebra 7thGrade 7 3 0 0 10
8thGrade 12 1 0 8 21
Total 20 4 0 9 33
5thGrade 6 12 38 71 127
6t"Grade 10 14 16 34 74
Geometry and 7hGrade 9 9 12 24 54
Measurement
8thGrade 0 3 32 47 82
Total 25 38 98 176 337
5thGrade 0 0 0 1 1
6thGrade 1 0 0 0 1
Data processing 7thGrade 0 0 1 0 1
8thGrade 0 0 0 0 0
Total 1 0 1 1 3
5thGrade - - - - -
6thGrade - - - - -
Probability 7thGrade - - - -
8thGrade 1 3 1 1 6
Total 1 3 1 1 6
Total 102 69 105 192 468
Note: In this table, if the relevant learning area was not included at the specified grade level, it is indicated with “-“. If the

relevant learning area is included in the specified grade level, but the relevant concrete teaching material type is not found,
it is indicated with "0".
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As can be seen in Table 3, the concrete teaching materials identified in the examined textbooks were mostly in
the "Geometry and Measurement" (337) learning area, followed by "Numbers and Operations" (89), "Algebra"
(33), "Probability" (6) and “Data Processing” (3), respectively. Accordingly, it was determined that the
frequency of concrete teaching materials in learning areas varies. It was determined that concrete teaching
materials were used very rarely, especially in the learning areas of "Probability" and "Data Processing".
However, concrete teaching materials were used more frequently in the "Geometry and Measurement"

learning area compared to other learning areas.

When the frequency of including concrete teaching materials types in secondary school mathematics textbooks
by learning areas, it was determined that specially designed teaching materials were mostly included in the
"Numbers and Operations" (55) learning area, followed by "Geometry and Measurement" (25), "Algebra" (20),
"Data Processing" (1) and “Probability” (1) learning areas, respectively. It was determined that the learning
area that gives the most place to daily life objects is the "Geometry and Measurement" (38) learning area,
followed by the "Numbers and Operations" (24), "Algebra" (4) and "Probability" (3) learning areas. It was
determined that no daily life objects are included in the "Data Processing" learning area. It was determined
that the drawing tools were mostly used in the "Geometry and Measurement" (98), "Numbers and Operations"
(5), "Data Processing" (1) and "Probability" (1) learning areas, respectively, and were never used in the
"Algebra" learning area. When the frequency of including paper types in secondary school mathematics
textbooks by learning areas, it was determined that paper types were mostly included in the "Geometry and
Measurement" (176) learning area, followed by "Algebra" (9), "Numbers and Operations" (5), "Data
Processing" (1) and “Probability” (1) learning areas, respectively. It was determined that drawing tools and
paper types are not equally included in the examined textbooks by learning areas. They were mostly used in

the "Geometry and Measurement" learning area, while their use in other learning areas was very limited.

Table 4. The Frequency of Including Concrete Teaching Materials in Secondary School Mathematics Textbooks
by Book Sections

Specially Designed Daily Life Drawing  Paper

Book Sections Grade Teaching Materials Objects Tools Types Total
5thGrade 3 6 2 4 15
6thGrade 3 7 2 2 14
Introduction 7thGrade 4 2 0 0 6
8thGrade 4 2 4 6 16
Total 14 17 8 12 51
5thGrade 16 7 17 4 44
6thGrade 6 5 5 3 19
Activity 7thGrade 9 13 12 5 39
8thGrade 3 2 9 10 24
Total 34 27 43 22 126
5thGrade 8 5 11 29 53
6thGrade 7 8 5 11 31
Example 7thGrade 19 3 3 8 33
8thGrade 4 4 11 17 36
Total 38 20 30 65 153
Exercise 5thGrade 1 2 11 30 44
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6thGrade 3 1 2 13 19
7thGrade 6 0 0 8 14
8thGrade 1 0 9 16 26
Total 11 3 22 67 103
5thGrade 1 0 0 7 8
6thGrade 1 1 2 7 11
Unit Assessment 7thGrade 0 0 0 4 4
8thGrade 2 0 0 8 10
Total 4 1 2 26 33
5thGrade 0 0 0 0 0
6thGrade 1 1 0 0 2
Information Box 7thGrade 0 0 0 0 0
8thGrade 0 0 0 0 0
Total 1 1 0 0 2
Total 102 69 105 192 468

As can be seen in Table 4, concrete teaching materials were mostly included in the example section of the
textbooks (153), followed by the activity (126), exercise (103), introduction (51), unit assessment (33) and
information box (2) sections, respectively. It was determined that the frequency of concrete teaching materials
in the sections of the examined textbooks differed and was not at an equal level. While concrete teaching
materials were used more in the example, activity, and exercise sections, they were used less in the

introduction and unit assessment sections.

When the frequency of including concrete teaching materials types in secondary school mathematics textbooks
by sections of the books, it was determined that specially designed teaching materials were mostly included in
the "examples" (38) section, followed by activity (34), introduction (14), exercise (11), unit assessment (4) and
information box (1) sections, respectively. It was determined that the textbook section that gives the most
place to daily life objects was the activity section (27), followed by the example (20) and introduction (17)
sections, while they were used least in exercise (3), unit assessment (1) and information box (1) sections,
respectively. The drawing tools were mostly included in activity (43), example (30) and exercise (22) sections,
followed by the introduction (17) and unit assessment (2) sections. Paper types, on the other hand, were
mostly used in the exercise (67) and example (65) sections, then in the unit assessment (26), activity (22) and
introduction (12) sections. Accordingly, it was determined that specially designed teaching materials, daily life
objects and drawing tools were mostly used in the activity and example sections of the textbooks and their use
was very limited in the unit assessment section. Also, paper types were used more frequently in the exercise
and example sections of the textbooks and less preferred in the introduction section. The direct quotations of

some of the concrete teaching materials identified in the sections of the textbooks examined are given below.
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(" ETKINUK ACTIVITY
Arag-Gerecler: 2 isime ki, aqaice, ke, cetvel Tools: baking paper, miter, pencil, ruler
W m - o Application Steps:
bt b W’Iﬁ(b«aqmz. *Draw an angle of 120° on the baking paper using a
» Cizien agnin kollan Ust Gste gelecek sekide yah pisime kagidry katlayinz. Gt

*Fold the baking paper so that the arms of the drawn angle
overlap.

*Highlight the fold trace.

*Draw the resulting fold trace using a ruler.

*Measure the two angles created by the fold using a miter,

:ga;:“ykmte gmemsnrh ;‘w Yoy G ‘ *Compare the measure of these two angles.
o Kat i e ortaya gkan K agyt agilogr yardmyla diglniz. *Indicate the relationship between the measures of the
+ Bu ki agnn diclsiin{ karslastnz, formed angles and the measure of the first angle.

* Olusan aglann dlcller e ik agnin dilsd arasndakd ligkiyi belirtiniz.

Figure 2. Example of concrete teaching material from the Activity section of the 7th grade textbook

Figure 2 shows an example of an activity in the "Geometry and Measurement" learning area. In this activity
example, baking paper from daily life objects was used. The concept of bisector was tried to be embodied with

the help of baking paper. In addition, the drawing tools, a ruler and miter, were also used in this activity

example.
g rememer
Mr. Mustafa allocates 2/12 of his salary to house rent and % to kitchen
@ expenses and other expenses. Accordingly, let's find out how much of Mr.
Mwm%m«nm %woem Mustafa's salary he spent on all his expenses and how much of his salary is
fak masrah ve dger harcamalanna ayinyor. Buna gore Mus- left.
tafa Bey'n tom harcamalanna maaginin kagta kagini ayird- Solution
0 ve maaginn ne kadainn kakdiins bulalm Let's model Mr. Mustafa's expenditures expressed as fractions with fraction
bars.
House rent = 2/12
| oim ) Kitchen expenses and other expense expenses =%
Al oy ekl Bk clos oo Let's remember that an equivalent fraction is obtained by
By ke v f multiplying or dividing the numerator and denominator of a
[TITTITTIT % e e fraction by the same number, and the value of the fraction does
Muttak harcamalan ve diger masrafiar: kesit elde edidigini ve kesrin deferinin not change.

I [} | M-
4

Let's get the equivalent fraction by expanding the numerator and
3 kestiin pay v paydasi 3 e genigeterek derk kesi elde edip modeleyedm

denominator of the fraction % by 3 and model it.

Figure 3. Example of concrete teaching material from the Introduction section of the 6th grade textbook

Figure 3 shows the visual of the introductory part in the "Numbers and Operations" learning area of the 6th
grade textbook. In this section, it was desired to make a preliminary knowledge check and therefore a problem

was asked. In the solution of the problem, modeling was done with the help of fraction bars.

2. Ornek 2nd example

Cebir karolanm kullanarak (x - 1] - (c + 1) carpmaislemini modelleyelim, Let's model the multiplication operation (x-1)*(x+1) using algebra tiles.
Solution
X Y PR S SNV e

bulunur. (ED*(x+1) =+ x—x—-1=%x"-1

Figure 4. Example of concrete teaching material from the Example section of the 8th grade textbook
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Figure 4 shows an example from the "Algebra" learning area in the 8th grade textbook. In this example, it was

requested to model the product of two algebraic expressions with algebra tiles, specially designed teaching

materials.
y . . o 3) According to the dotted paper, which of the
3) Nokial kagtta verilenlere gore asagidakilerden han- following is incorrect?
gisi yanlgtr? N

A)LTKi le, B} MTO is a righ e,
N Kearapgr, BV dkagee Tklsanacuteange, BINTTO gt angl

¥ /\ "
C) PﬂA genis aqdr. D) NTL dik agr C)PTM is an obtuse angle. D) NTLis aright angle.

Figure 5. Example of concrete teaching material from the Unit Assessment section of the 5th grade textbook

Figure 5 shows a unit assessment evaluation question from the "Geometry and Measurement" learning area of
the 5™ grade textbook. In this question, it was requested to determine the types of angles given with the help
of dotted paper.

~ 3) Draw the angles given below with the help of the miter on the squared
I\?/ Asadida dloiler verlen aglan agidlper yardimiyla karel kdgida ciziniz. Hangi agiar egtr? paper. Which angles are equal?
m(AgC)= 72
m(ABC)= 72
miKLM) = 98°
. miKLM) = 98
m(Wz) = 103°
o~ m(VY2)= 108
m(PRS)= 86° ~
e m(PRS) = 96°
m{DEF ) = 103°
m{DEF)= 103°

Figure 6. Example of concrete teaching material from the Exercise section of the 6! grade textbook

Figure 6 shows a visual of an exercise question from the "Geometry and Measurement" learning area of the 6
grade textbook. In this exercise, it is required to draw the angles given the angle measures using a miter.

Squared paper, which is one of the paper types, was also used in this exercise.

Table 5. Frequency Table of Concrete Teaching Materials Detected in Secondary School Mathematics

Textbooks
Concrete Teaching Material . 5th 6th 7th gth
Types ¢ Material Grade Grade Grade Grade Total
Algebra Tiles 0 7 12 20
Counting Pieces 0 0 18 0 18
Unit Cubes 0 10 3 0 13
Base Ten Blocks, 9 2 0 0 11
Specially Designed Teaching Fraction Sets 5 1 1 0 7
Materials Feature Card 7 0 0 0 7
Hundreds Chart 1 4 0 1 6
Geometry Board 1 0 2 0 3
Geometry Strips 0 0 2 0 2
Rubik's Cube 1 1 0 0 2
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Fraction Cards 0 0 2 0 2
Abacus 2 0 0 0 2
Tangram 1 0 1 0 2
Decimal Card Set 0 1 0 0 1
Napier Rods 1 0 0 0 1
Hundred Card set 0 0 1 0 1
Multi-Square Set 0 0 1 0 1
Sieve of Eratosthene 0 1 0 0 1
Number Wheel 1 0 0 0 1
Dice (Cube) 0 0 0 1 1
Total 29 21 38 14 102
Map/Sketch 10
Money

Thermometer

Watch

Beaker (Water Pot)

Rubber Band

Jar/Pot Lid

Rope

Baking Paper

Marble

Chessboard

Elevator

Wire

Button

Straw

Daily Life Objects Ball

Bucket

Glass

Date Strip

Playdough

Pencil

Toothpick

Cardboard box

Craft Paper

O|lr|O|O|CO|O|FR|RP|O(FR|O|O|R|RPR|IO|O|OC|O|N|(O(O|IOC|O|N[(N(R|O|FR|O
Oo|lOo|0O|0O|0o|O|O|O|O(O(R|FP|O|O|(O|FR|O|IN|O(FR[OIN|N|O(RP[W|WIWIW
o|lo|O|r|O|rR|O|O|Rr|[O|O|O|O|O|OC|O|O|COO(FRP[W|FRL|IN|IN(R[R|W|RL|O
A I I I I I I A I TS N oY P PN S N3 T N TSR FUCR FOCR N N N T, B W N

PR O|R|O|R|[O(CO(O|O|O|O0|O|(OC|O(FR|O|R,|O|O|OC|(OC(OC|O|O|O|O|(O|N|F

Cardboard

Scales

Calendar

Carpet

Dice

Total 20 23 18 69

Ruler 24 5 8 16 53

Miter 9 3 6 6 24
Drawing Tools Compasses 2 4 1 7 14

Miter square 6 4 0 4 14

Total 41 16 15 33 105

Squared Paper 44 29 19 43 135

Paper Types Dotted Paper 23 7 4 11 45
Isometric Paper 7 0 2 3 12
Total 74 36 25 57 192

As can be seen in Table 5, the most commonly used concrete teaching materials in the examined textbooks
were paper types (192), drawing tools (105), specially designed teaching materials (102) and daily life objects
(69). It was determined that the most used specially designed teaching materials were algebra tiles (20),
counting pieces(18), unit cubes (13), base ten blocks (11), fraction sets (7), feature cards (7) and hundreds chart

(6), respectively. When the frequency of using specially designed teaching materials by grade level is examined,
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it has been determined that there are 10 types of specially designed materials in the 5" grade textbook, among
which base ten blocks (9), feature cards (7) and fraction sets (5) are used the most. In the 6" grade textbook, 8
kinds of specially designed teaching materials were found; it has been determined that mostly unit cubes (10)
and hundreds chart (4) were used. The 7t grade textbook included 10 different specially designed teaching
materials and the most used were counting pieces (18) and algebra tiles (7). It was determined that only three
kinds of specially designed materials were used in the eighth-grade textbooks, namely algebra tiles (12),
hundreds chart (1) and dice/cube (1). Twenty kinds of specially designed teaching materials were determined
in the examined textbooks and it was determined that all of them were used in accordance with the learning
outcomes. However, as stated above, some of them have been used very frequently and some have been used

very little.

The daily life objects that were most frequently used as concrete teaching materials in textbooks were map
(10), money (7), thermometer (6), clock (5), beaker (4), rubber band (4) and jar/pot lid (4), respectively.
Twenty-nine kinds of daily life objects used as concrete teaching materials were found in the examined
textbooks and it was determined that money was used as concrete teaching material in textbooks at all grade
levels. Among the drawing tools, it was seen that ruler (53), miter (24), compass (14) and miter square (14)
were used the most, respectively. The ruler was the most used concrete teaching material at all grade levels.
When the frequency of using drawing tools is compared according to the grade level, it has been determined
that the ruler, miter and square are used more in the 5" grade textbook and the compass is used more in the
8™ grade textbook. The use of miter square is not included in the 7™ grade textbook. In this regard, it was
determined that the frequency of use of drawing tools in textbooks differs according to grade level and they
were not used at the same rate. In terms of paper types, it was determined that as concrete teaching material
in the textbooks, squared paper (135) was used the most, followed by dotted paper (45) and isometric paper
(12) was used least. In addition, it has been determined that among the paper types, squared paper is given
more space in the textbooks at all grade levels. When the frequency of including paper types according to
grade level is compared, it was determined that all paper types were included in the 5t grade textbooks and

then in the 8 grade textbooks.

CONCLUSION and DISCUSSION

This study had determined that concrete teaching materials were mostly included in the 5th grade textbook.
According to the cognitive development theory, students can pass from the concrete operational stage to the
formal operational stage after the age of eleven. It is stated that this transition is at the 6th and 7th grade
levels (Baykul, 2016; Senemoglu, 2009). In this regard, it is expected that the use of concrete teaching materials
in the 5th grade textbook will be more. On the other hand, it was determined that the second textbook that
included concrete teaching materials the most was the 8th grade textbook. However, when the concrete
teaching materials used were examined according to their types, it was seen that the textbook that gave the

least space to specially designed teaching materials and daily life objects was the 8th-grade textbook and it
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gave very little space to these materials compared to other grade levels. The reason for this may be that 8th
grade students perceive abstract concepts better than students at other grade levels. However, it is considered
that the use of concrete teaching materials in the teaching of mathematics concepts in the 8th grade will

contribute positively to the learning of students, as in other grade levels.

Another result obtained in the study is that the concrete teaching materials identified in the textbooks are
mostly in the "Geometry and Measurement" and "Numbers and Operations" learning areas and at least in the
"Probability" and "Data Processing" learning areas. It is also stated in the literature that secondary school
mathematics teachers mostly need manipulative use in teaching the subjects of the "Geometry and
Measurement" and "Numbers and Operations" learning areas (Cetin, Aydin & Yazar, 2019). In addition, it was
determined that pre-service mathematics teachers consider using the teaching materials mostly in "Geometry
and Measurement" then "Numbers and Operations" and least in "Data processing" learning areas (Unlii, 2017).
Accordingly, it can be stated that this result is compatible with the learning areas where teachers and pre-
service teachers need the use of teaching materials the most and therefore, secondary school mathematics
textbooks can help teachers. In addition, it was determined that specially designed teaching materials and daily
life objects were used more frequently in the "Numbers and Operations" and "Geometry and Measurement"
learning areas, while they were used very little in the "Probability" and "Data Processing" learning areas. When
the specially designed teaching materials in the MoNE product catalog and determined in the mathematics
curriculum are examined, it was determined that these materials are mostly related to the teaching of the
subjects in the "Numbers and Operations" and "Geometry and Measurement" learning areas and there are
very few materials designed especially for the teaching of the "Data Processing" and "Probability" learning
areas (MoNE, 2018,Yesildere-imre, 2018). Similarly, it was determined that pre-service teachers mostly
developed concrete materials for teaching numbers and geometry subjects, while they developed very few
materials for data processing and probability subjects (Koparan & Ozbey, 2018). This situation is considered to
be a disadvantage especially for the teaching of these learning areas. Therefore, developing concrete teaching
materials for relevant learning areas and designing activities on how to use daily life objects is important. The
fact that the "probability" learning area is only included in the 8th-grade curriculum can be shown as a reason
why concrete teaching materials are less common in this learning area. However, the same is not the case for
the "Data Processing" learning area. Although the data processing learning area is within the scope of all grade
levels, both specially designed materials and daily life objects are used very little in this learning area. For this
reason, it is considered that the balanced distribution of concrete teaching materials in mathematics textbooks
according to learning areas is essential for effective mathematics teaching. In addition, it was determined that
drawing tools and paper types were not equally used in each learning area; while they were mostly used in the
"Geometry and Measurement" learning area, they were used very rarely in other learning areas. The fact that
the use of drawing tools and paper types is quite suitable for teaching the basic concepts of geometry can be

shown as the reason for this result.
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Another result of this study is that the frequency of concrete teaching materials in the sections of the examined
textbooks differs and is not evenly distributed. This study had determined that concrete teaching materials are
included more in the examples and activity sections of the textbooks, while they are included less in the
introduction and unit assessment sections. Similarly, specially designed teaching materials, daily life objects
and drawing tools were also included more in the activity and example sections of the books, while they were
included less in the unit assessment section. According to this result, it can be stated that concrete teaching
materials in mathematics textbooks are mostly used in teaching mathematical concepts. The use of concrete
teaching materials especially in activities based on the constructivist approach, is significant for students to
make sense of mathematical concepts through their observations and concrete experiences. However, it was
determined that the use of concrete teaching materials in the examples section of the textbooks was
presented to the students in a ready way. Therefore, it is considered that allowing students to use concrete
teaching materials individually and to make their own models especially in the exercise and unit assessment
sections of the books is important. It was determined that paper types are used more frequently in the exercise
and example sections unlike other concrete teaching material types. The fact that the paper types help the
problem to be more understandable thanks to the units on it and that it provides convenience to the students
both in the drawing and measurement stages can be shown as the reason for the more use of paper types in

these questions directed to the students.

A total of twenty kinds of specially designed teaching materials were found in the examined mathematics
textbooks and it was concluded that all of them were used in accordance with the gains. This result is similar to
the specially designed teaching materials determined in the 2005 mathematics curriculum (MoNe, 2005;
Yesildere-imre, 2018). However, it has been determined that some of these materials are used very frequently
and some of them are used very rarely. When the diversity of specially designed materials was compared
according to the grade level, it was determined that a close variety of specially designed materials were used in
the other grade levels, except for the 8th grade, while only three types of specially designed materials were
used in the 8th grade textbook. The variety of concrete teaching materials included in the textbooks is
considered important in terms of raising the awareness of students and teachers on this issue. Therefore,
paying attention to this situation while preparing the contents of the textbooks is necessary. Twenty-nine kinds
of daily life objects were identified in all of the examined textbooks. This number is quite small. It is important
to carry out studies to increase the number and variety of daily life objects in the textbooks for students to

associate mathematics with daily life.

It was determined that in the examined textbooks, the ruler was the most used drawing tool and squared
paper was the most used paper type. It is considered that both rulers and squared paper were preferred
because they are more easily accessible compared to other teaching materials. On the other hand, compass
and miter square among the drawing tools and isometric paper among the paper types were used less
frequently. In terms of grade levels, it was determined that both drawing tools and paper types were used

more frequently in the 5th and 8th grade textbooks and less frequently in the 6th and 7th grade textbooks. In

2000



I.I OE E C (International Journal of Eurasian Education and Culture) Vol: 7, Issue: 18 2022

the light of these results, it can be stated that activities aimed at improving the skills of students in making
basic geometric drawings and constructing geometric structures should be given more place in mathematics
textbooks at all grade levels. It is stated in the literature that students and pre-service teachers do not know
how to use drawing tools and that they have difficulties in constructing geometric structures (Gir & Kobak-
Demir, 2017; Karakus, 2014; Sengiin & Yilmaz, 2021). From this point of view, the importance of giving more
place to such activities in which drawing tools and paper types are used in the textbooks has been seen once

again.

RECOMMENDATIONS

This study had determined that the frequency of concrete teaching materials in secondary school mathematics
textbooks differs according to grade levels and learning areas. In order for all students at different grade levels
to benefit from concrete teaching materials while learning mathematical concepts, it is recommended to pay
attention to the balanced distribution of concrete teaching materials according to grade levels and learning
areas in the course book preparation studies. Although it was determined that the specially designed teaching
materials identified in all of the examined textbooks were similar to those included in the mathematics
curriculum, it was observed that these materials generally served some learning areas more. For this reason,
updating the concrete teaching materials in the curriculum and conducting studies for the development of new
materials is recommended. Moreover, it is considered that adding explanations about the daily life objects that
can be used in mathematics lessons and how they can be used in the curriculum will enable students to
associate mathematics with daily life and contribute to increasing the quality of the textbooks. In addition, it
can be seen as a disadvantage that concrete teaching materials are included less in the unit assessment section
compared to other sections in the books. Therefore, including assignments in mathematics textbooks where
students can use concrete teaching materials individually and make their own models is important. In addition,
it is recommended to include videos on how QR code applications and concrete teaching materials are used in
textbooks to guide practitioners. Finally, it is considered that examining more than one textbook belonging to
different publishers and different authors for each grade level in future studies will contribute to the

comparison of the results obtained.
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MATEMATIK OGRETIMINDE SOMUT OGRETIM MATERYALI KULLANIMI: DERS KITABI
INCELEME

0z

Ortaokul matematik ders kitaplarinda yer alan somut O6gretim materyallerinin tespit edilmesi
amaciyla yiritlilen bu arastirmada nitel arastirma yodntemlerinden durum cgalismasi deseni
kullanilmistir. Arastirmanin dokiimanlari Milli Egitim Bakanligi Talim Terbiye Kurulu Baskanhginca
2020-2021 egitim-6gretim yilinda ortaokullarda okutulmasi kararlastirilan ve www.eba.gov.tr
adresinde yer alan ortaokul matematik ders kitaplari arasindan segilmistir. Elde edilen veriler nitel
veri analizi yontemlerinden betimsel analiz teknigi ile analiz edilmistir. Analiz gergevesi
olusturulurken literatirden yararlaniimistir. Ortaokul matematik ders kitaplarinda yer alan somut
Ogretim materyallerinin analizi i¢cin somut 6gretim materyalinin tirt/adi, sinif diizeyi, 6grenme
alani ve kitapta yer aldigi bolim kategorileri belirlenmistir. Arastirmanin sonucunda somut
O0gretim materyallerinin en ¢ok besinci sinif ders kitabinda daha sonra sirasiyla sekizinci sinif,
altincl sinif ve yedinci sinif ders kitaplarinda yer aldigi goriilmistir. Ogrenme alanlarina gére
incelendiginde ise somut 6gretim materyallerinin en fazla “Geometri ve Olgme” ve “Sayilar ve
islemler” en az da “Olasilik” ve “Veri Isleme” 6grenme alanlarinda yer verildigi belirlenmistir.
Ayrica somut 6gretim materyallerine en ¢ok kitaplardaki etkinlik ve 6rnek bdéliimlerinde yer
verildigi tespit edilmistir. Son olarak incelenen ders kitaplarinin tamaminda yirmi cesit 6zel
amagla tasarlanan materyale rastlanilmis ve bunlarin tamaminin kazanimlara uygun bir sekilde
kullanildigi belirlenmistir. Ozel amagla tasarlanan materyaller arasinda en ¢ok cebir karolarinin ve
sayma pullarinin kullanildigi bunlari birim kiip, onluk taban bloklari, kesir takimi, islem kartlari ve
yuzlik tablo gibi materyallerin takip ettigi gorilmistir. Ancak bunlardan bazilarinin oldukga
yogun bazilarinin ise ¢ok az kullanildig tespit edilmistir.

Anahtar kelimeler: Ders kitabi, matematik egitimi, somut 6gretim materyalleri.
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GiRiS

Matematik dersi genellikle zor bir ders olarak gériilmektedir. Ustelik sinif diizeyi arttikga matematigin daha ¢ok
zorlastigl ve bu nedenle de 6grencilerin korkulu riyasi haline geldigi belirtiimektedir (Baykul, 2016; Ma ve Xu,
2004). Bu durumun matematigin dogasindan ve soyut kavramlar icermesinden kaynaklandigi diisiinilmektedir.
Ayrica 6grencilerin zihin gelisimlerinin somuttan soyuta dogru gergeklestigi dolayisiyla somut kavramlari daha
kolay 6grendikleri ancak soyut kavramlari anlamakta zorlandiklari da bilinmektedir (Yolcu ve Kurtulus, 2010).
Ozellikle somut dénemden soyut déneme gegis siirecinde olan ortackul dgrencilerine soyut matematiksel
kavramlarin somutlastirilarak 6gretilmesi bu 6grenciler igin olduk¢a 6nem tasimaktadir. Bunun Uzerine son
zamanlarda matematik kavramlarinin &gretimine iliskin somut 6gretim materyallerinin gelistiriimesine ve
kullanimina yonelik galismalara odaklaniimistir (Kelly, 2006; Passelaigue ve Munier, 2015; Van de Walle, 2007).
Matematiksel kavramlarin daha kolay anlasiimasi icin kullanilan somut materyaller birden fazla durumun
gorulebildigi, dokunulabilen ve hareket ettirilebilen dinamik nesneler olarak tanimlanmaktadir (Haciémeroglu
ve Apaydin, 2009; Moyer, 2001). Bu materyaller belli bir amag igin 6zel olarak tasarlanabildigi gibi gunliik
hayatta kullanilan nesneler de olabilir (Van de Walle, 2007). Boncuk, diigme, fasulye, kapak gibi giinlik yasam
nesneleri ya da cebir karolari, onluk taban bloklari, tangram, yizlik tablo ve sayma pullari gibi 6zel olarak
tasarlanan nesneler bunlara 6rnek olarak gosterilebilir (Bozkurt ve Akalin, 2010; Passelaigue ve Munier,
2015).Bununla birlikte somut 6gretim materyallerini; 6zel amagla tasarlanan materyaller, ginlik yasam
nesneleri, ¢izim araglar ve geometrik cizimlere yonelik kagit cesitleri olarak siniflandiran calismalara da

rastlanmistir (Yesildere-imre, 2018).

Somut 6gretim materyalleri, somut deneyimler sunarak 6grencilerin matematik kavramlarini ve bu kavramlar
arasindaki iliskileri anlamalarina yardimci olur (Akkan ve Cakiroglu, 2011; Byoung, 2001; Holmes, 2013; Olkun
ve Toluk-Ugar, 2007). Bu nedenle matematik 6gretiminde somut 6gretim materyali kullaniminin yadsinamaz bir
oneme sahip oldugu soylenebilir. Nitekim vyapilan calismalarda da bir¢cok arastirmaci somut Ogretim
materyallerinin matematik 6grenme ortamlarinda énemli bir yere sahip oldugunu ifade etmistir (Bulut vd.,
2002; Van de Walle, 2007). Literatlr incelendiginde ise somut 6gretim materyali kullaniminin 6grencilerin
matematik basarilarini arttirdigini (Aburime, 2007; Manches, O’Malley ve Benford, 2010; Yolcu ve Kurtulus,
2010) ve kalici 6grenme sagladigini (Boggan, Harper ve Whitmire, 2010; Cass vd., 2003; Ojose ve Sexton, 2009)
tespit eden calismalara rastlanmistir. Bununla birlikte 6grencilerin matematiksel diisiinme (Furinghetti ve
Menghini, 2014; Kamii, Lewis ve Kirkland, 2001) ve problem ¢dzme (Kelly, 2006) becerilerinin gelismesine katki
sagladigl sonucuna ulasan calismalar da bulunmaktadir. Ayrica somut 06gretim materyali kullaniminin
Ogrencilerin sadece bilissel becerilerinin degil ayni zamanda duyussal (Akkoyunlu, 2002; Glrbiliz, 2006) ve
psikomotor (Cope, 2015; Kocaman, 2015) becerilerinin de gelismesine yardimci oldugu tespit edilmistir. Bu
arastirmalarin sonuglarina gére somut 6gretim materyallerinin yer verildigi 6grenme ortamlarinin 6grencilerin
matematik grenmelerine bircok acidan katki sagladigi sdylenebilir. Oyle ki Ulusal Matematik Ogretmenleri
Konseyi (NCTM) tarafindan yayinlanan standartlarda da 6grenme siireglerinde o6gretmenler tarafindan

matematik araglarinin kullaniimasi gerektigi vurgulanmistir (NCTM, 2000). Tirkiye’de de yapilandirmaci
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yaklasim esas alinarak 2005 yilinda yenilenen ortaokul matematik dersi 6gretim programindan bu yana
matematik 6gretiminde materyal kullanimi 6nem kazanmaya baslamistir (MEB, 2005). Yenilenen bu 6gretim
programlarinda 6grencilerin kesfederek 6grenmesini imkan taniyan somut 6gretim materyallerinin yer verildigi

etkinliklerin yapilmasi 6nerilmistir (MEB, 2005; MEB, 2013).

Her ne kadar yapilan arastirmalarin sonuglarinda ve Ogretim programlarinda somut Ogretim materyali
kullaniminin faydalar vurgulansa da somut 6gretim materyali kullaniminin 6grenme-6gretme sireglerinde
beklenen faydalarinin saglanabilmesi 6gretmenler tarafindan dogru sekilde kullaniimasina baghdir. Eger
ogretmenler somut 6gretim materyallerini bilingli olarak kullanmazlarsa materyallerin daha ¢ok kargasaya
neden olacagl bu nedenle de 6grenme sirecini olumsuz etkileyecegi belirtiimektedir (Ball, 1992). Goruldugu
gibi bu silirecte 6gretmenlerin somut 6gretim materyalleri ile kullanimlarina iliskin yeterli bilgi ve becerilere
sahip olmalari énem tasimaktadir (Kamii, Lewis ve Kirkland, 2001; Yetkin-Ozdemir, 2008). Dolayisiyla
ogretmenlerden ilgili konunun G6gretimi icin uygun materyali secerek etkinlik gelistirmeleri ve bu esnada
ogrencilerini dogru sekilde yonlendirmeleri beklenmektedir. Ayni zamanda 6gretmenlerin somut Ogretim
materyallerinin kullanimina iliskin olumlu tutumlara da sahip olmalari gerekmektedir (Moyer, 2001). Buna
karsin yapilan galismalar incelendiginde matematik 6gretmenlerinin somut 6gretim materyali kullaniminin
yararh oldugunu distinmelerine ragmen bu materyalleri ¢ok az kullandiklari belirlenmistir. Bunun nedeni olarak
ise Ogretmenlerin materyal eksikligini, zaman kaybini, mifredat yogunlugunu ve materyalleri nasil
kullanacaklarini bilmemelerini gosterdikleri gérilmustiir (Bozkurt ve Akalin, 2010; Gokmen, Budak ve Ertekin,
2016; Brown, McNeil ve Glenberg, 2009; Yazlik, 2018). Benzer sekilde 6gretmen adaylariyla yapilan
¢alismalarda da 6gretmen adaylarinin genellikle materyalleri dersin giris bolimiinde kullandiklari ancak
materyallerin matematik kavramlarini anlamlandirmada nasil kullanildigina iliskin bilgi eksikleri oldugu tespit

edilmistir (Cakiroglu ve Yildiz, 2007; Gokkurt-Ozdemir vd., 2020; Yetkin ve Ozdemir, 2008).

Goruldagi gibi hem 6gretmenlere hem de 6gretmen adaylarina matematik 6gretiminde somut 6gretim
materyali kullanimina iliskin gerekli destegin verilmesi gerekmektedir. Burada ilk akla gelen 6gretim
programlarinda somut 6gretim materyallerinin yer aldig etkinlik érneklerine ve agiklamalarina yer verilmesi
gerektigidir(Yesildere-imre, 2018). Ogretim programlari incelendiginde ise somut &gretim materyallerinin en
¢ok 2005 yili matematik dersi 6gretim programinda yer aldigi bununla birlikte bu programda materyallerle
gerceklestirilebilecek etkinlik drneklerine de yer verildigi goriilmistir. Ancak daha sonra uygulanan 6gretim
programlarinda hem daha az somut 6gretim materyaline yer verildigi hem de 6rnek etkinliklerin bulunmadigi
belirlenmis ve bu durum bir eksiklik olarak ifade edilmistir (Yesildere-imre, 2018). Bu nedenle dgretmenlerin en
stk basvurdugu ve 6gretim programinin amaglari dogrultusunda hazirlanan ders kitaplarinin bu konudaki 6nemi
giderek artmaktadir. Clinki ders kitaplari hem 6gretim programinda yer alan miifredatin aktariimasi icin bir
koprii gorevi gormekte hem de mifredattaki konularin dogru, sirali ve eksiksiz bir bicimde 6gretilmesinde
ogretmenlere rehberlik etmektedir (Altun, Arslan ve Yazgan, 2004; Stylianides, 2014; Thompson, 2014). Bu

kapsamda ders kitaplarinin icerisinde kazanimlara uygun olan somut 6gretim materyallerinin belirtiimesinin ve
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kullanimi ile ilgili gerekli yonlendirmelerin yapilmasinin 6gretmenlere ve 6grencilere oldukga yardimci olacagi
disinilmektedir. Bu nedenle arastirmada, ortaokul matematik ders kitaplarinda somut 6gretim materyallerine
ne siklikta yer verildiginin belirlenmesi amaglanmistir. Literatlirdeki ders kitabi inceleme c¢alismalari
incelendiginde, ortaokul matematik ders kitaplarinda yer verilen somut 6gretim materyallerini inceleyen bir
¢alismaya rastlanmamistir. Bu agidan bakildiginda bu ¢alismada elde edilen sonuglarin hem 0gretim
programinin hem de ders kitaplarinin igeriklerinin gelistiriimesine katki saglayacagi distiniilmektedir. Bu amag
dogrultusunda ¢alismada asagidaki sorulara yanit aranmistir.

1. Ortaokul matematik ders kitaplarinda sinif duzeyine gére somut 6gretim materyallerine ne siklikla yer
verilmistir?

2. Ortaokul matematik ders kitaplarinda 6grenme alanlarina gére somut 6gretim materyallerine ne siklikla yer
verilmistir?

3. Ortaokul matematik ders kitaplarinin bélimlerinde somut 6gretim materyallerine ne siklikla yer verilmistir?

4. Ortaokul matematik ders kitaplarinda hangi somut 6gretim materyaline ne siklikla yer verilmistir?

YONTEM

Arastirmanin Modeli

Ortaokul matematik ders kitaplarinda yer alan somut Ogretim materyallerinin tespit edilmesi amaciyla
yuratilen bu arastirmada nitel arastirma yoéntemlerinden durum calismasi deseni kullaniimistir. Durum
¢alismalarinda belirlenen durum; 6grenciler, sinif, okul gibi gruplar olabildigi gibi 6gretim programlari, kitaplar
da olabilir (Creswell, 2013; Yin, 2011). Bu arastirmada belirlenen durum ise ortaokul matematik ders

kitaplarinda yer alan somut 6gretim materyallerinin incelenmesidir.

Calisma Grubu

Bu arastirmanin veri kaynagini ders kitaplari olusturmaktadir. Arastirma kapsamindaki ders kitaplari amacgh
ornekleme yontemlerinden o6lgit 6rnekleme yontemi ile belirlenmistir. Arastirmanin dokiimanlari Milli Egitim
Bakanhgi Talim Terbiye Kurulu Baskanliginca 2020-2021 egitim-6gretim yilinda ortaokullarda okutulmasi
kararlastirilan ve www.eba.gov.tr adresinde yer alan ortaokul matematik ders kitaplari arasindan segilmistir. Bu
sitede besinci ve yedinci siniflar icin ikiser tane, altinci ve sekizinci siniflar icin ise lcer tane matematik ders
kitabi bulunmaktadir. Her sinif diizeyinde birden fazla matematik ders kitabi bulunmasi nedeniyle her bir sinif
diizeyi i¢in hangi kitabin incelenecegi rastgele kura yoluyla belirlenmistir. incelenen bu dért kitaba ait bilgilere

kaynakganin sonunda yer verilmistir.

Verilerin Toplanmasi

Arastirmanin verileri dokiiman analizi teknigi kullanilarak toplanmistir. Dogrudan gézlem ya da goriisme yapma

imkani olmayan durumlarda yazili, s6zli veya gorsel materyallerin incelenmesinde kullanilan dokiiman analizi
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teknigi, egitim arastirmalarinda genellikle ders kitabi ve Ogretim programlarinin veri kaynagi oldugu
¢alismalarda kullaniimaktadir (Yildirirm & Simsek, 2006). Calismada oncelikle veri kaynagi olarak secilen ortaokul
matematik ders kitaplarinin orijinalleri www.eba.gov.tr adresinden sinif diizeyine gore kodlanarak pdf
formatinda bilgisayar ortamina aktarilmistir. Bilgisayar ortamina aktarilan kitaplar, iki kodlayici tarafindan
birbirinden bagimsiz olarak incelenmistir. Kitaplarda tespit edilen somut 6gretim materyalleri; adi, tiru, kitapta
yer aldigi bolim, 6grenme alani, sinif dizeyi, sayfa numarasi ve ekran goérintisi ile birlikte elektronik

tablolama programina aktariimistir.

Verilerin Analizi

Bu arastirmada elde edilen veriler nitel veri analizi yéntemlerinden betimsel analiz teknigi ile analiz edilmistir.
Betimsel analiz tekniginde, elde edilen veriler daha 6nceden belirlenen tema ve kodlara gére yorumlanir. Sik sik
verilere iliskin dogrudan alintilara yer verilir (Yildirim ve Simsek, 2018). Bu baglamda asagidaki analiz gergevesi

olusturulmustur.

*Ozel Amagla Tasarlanan Materyaller
o *Giinliik Yagam Nesneleri
Tiirti / Ada *Gizim Araglan
*Kagt Cesitleri
“Sayilar ve fslemler
Ogrenme *Cebir .
/ *Geometri ve Olgme
= Alam *Veri Isleme
Somut Ogretim *Olastlik
Materyali
*5. Sif
\ Smuf *6. Sruf
Diizeyi 4
*8. Siuf
. *Girig Boliimii
Kitapta Yer *Etkinlik
Aldig *Omek
s *Ahgtirma
Bélim *Unite Degerlendirme
*Bilei

Sekil 1. Analiz Cergevesi

Sekil 1’de gorildigi gibi ortaokul matematik ders kitaplarinda yer alan somut 6gretim materyallerinin analizi
icin somut 6gretim materyalinin tiri/adi, sinif dizeyi, 6grenme alani ve kitapta yer aldigi bélim kategorileri
belirlenmistir. Analiz asamasinda somut Ogretim materyallerinin tirlerine iliskin kodlari olustururken
literatiirden yararlaniimistir. Yesildere-imre (2018) ortaokul matematik dersi dgretim programlarinda somut
materyallerin kullanimini inceledigi ¢alismasinda somut materyalleri; 6zel amagla tasarlanan materyaller,
gilinliik yasam nesneleri, gizim araglari ve geometrik ¢izimlere yonelik kagit cesitleri olarak siniflandirmistir. Bu
calismada da belirli bir kavramin 6gretimine yonelik tasarlanan sayi pullari, tangram, cebir karosu gibi
materyaller “6zel amagla tasarlanan materyaller”; glnlik hayatta kullandigimiz para, bilye, lastik gibi
materyaller “glinlik yasam nesneleri”; pergel, cetvel, gbnye gibi araglar “cizim araglarl” ve belli birimlendirme

sistemlerinin kullanildig1 ¢izim yapma amaciyla hazirlanan kareli kagit, izometrik kagit gibi materyaller de “kagit
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cesitleri” bashgl altinda kodlanmistir. Ders kitaplarindaki somut 6gretim materyallerinin sinif seviyesine ve
O6grenme alanina gore yer alma sikligini belirlemek i¢gin ise ortaokul matematik dersi 6gretim programi dikkate
alinmistir. Ogretim programinda belirtilen 8grenme alanlari Sayilar ve islemler, Cebir, Geometri ve Olgme, Veri
isleme ve Olasilik seklindedir. BunlardanSayilar ve islemler, Geometri ve Olgme ve Veri isleme 6grenme alanlari
butin sinif dizeylerinde yer almaktadir. Ancak Cebir 6grenme alani 5. sinif harig diger tim sinif duizeylerinde,
Olasilik 6grenme alani ise sadece 8. sinif diizeyinde yer almaktadir (MEB, 2018). Son olarak somut 6gretim
materyallerinin ders kitaplarinda yer aldigi béliime iliskin kodlama yapilirken ders kitaplarinin giris bélimiinde
bulunan organizasyon semalarindan yararlanilmistir. Kitaplarda bolim adlan farkli olsa da genel olarak giris
bolim, etkinlik, bilgi, 6rnek, alistirma ve linite degerlendirme seklinde bes kod altinda toplandigi gérilmustir.
Ornegin incelenen 7. sinif kitabinda yer alan “Birlikte Cézelim” bolimiinde érnek sorular ve ¢éziimleri yer aldig
igin bu balim “Ornek” kodu ile kodlanmistir. Yine 5. sinif kitabinda “Bunu Deneyelim” béliimiinde bireysel yada
grup olarak yapilabilecek etkinliklere yer verildigi icin bu bolim de “Etkinlik” kodu altinda incelenmistir.
Arastirmanin analiz asamasinin daha iyi anlasilabilmesi icin Tablo 1’de veri analizi gercevesine ait inceleme

orneklerine yer verilmistir.

Tablo 1. Arastirmanin Veri Analizi Cercevesine Ait inceleme Ornekleri

Kitaplarda Yer Alan Somut Ogretim Materyali Kodlayicilar Kodlar
*GUnluk Yasam
Nesneleri
*Kirdan

i Prizma Olugturuyorum [ob;,};r‘{n { "‘3"1 Kodlayict1 ~ *Oyun Hamuru

Cahgmmz ® 2

Arag - Cereg: kardan, oyun hamuru, Kalem o = %

*Geometri ve Olgme

cicanth olurus.

+ Oyun hamurunu kogo, kirdaniarn — e 1 *5. Sinif
ayrt olarak kultanarak dikdortigen ab ‘ .
it s Tablo: Ternel Sayrs *Etkinlik
* Kordanian korarak birbrinden farki Koo >y Yoz " "
dikddrigenier prizmalan olugtura- Sarvs Syt *Gunluk Yasam
bilirsiniz. o i .
- Otsgturdugunuz prizmatann koge, e Nesneleri
S o Gt |22 > *Kiirdan
s J Kodlayici2 ~ *Oyun Hamuru
> Olugturdugunuz prizmatann tominde koge, aynt veya yUz sayws: ayn mider? Neden? .
*Geometri ve Olgme
*5. Sinif
*Etkinlik
*Cizim Araglari
*Cetvel
*Pergel
] Kodlayici 1 o
.)-\ Sira Sizde viet *Geometri ve Olgme
*8. Sinif
*Ahstirma
Asadida kenar uzunluklari verilen Gcgenleri cetvel ve pergel yardimiyla giziniz. *Gizim Araglari
*Cetvel
a)7cm,9cm, 10em b} 3em, Sem 6em ¢bem,Bem, 10em *Pergel
Kodlayici 2 " L
Geometri ve Olgme
*8. Sinif
*Alstirma
*Ozel Amagla
Tasarlanan Materyal
*
B
Kodlayici 1 Onluk Tabgn loklari
*Sayilar ve Islemler
*5, Sinif
*Etkinlik
=
Kodlayici 2 Ozel Amagla

Tasarlanan Materyal
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e = == *
Onluk Taban Blokianyla islemier \ onIUk Tab_an BIOkIarI
Arag - Gereg: oniuk tatan biokian *Sayilar ve Islemler
*5. Sinif
1
— 1tam — ILO =0.1 & —> 55 =001 *Etkinlik
- 1.24 ve 2.13 ondakk gos! oniluk taban yia v

* Modellediginiz blokiarda &nce ylUzde birlikderi, sorwra onda birlikderi, son olarak da tam-
tan bir araya getiriniz.
> Bir araya getirdiginiz biokiardaki kiplerin sayissw ondakk g&sterim olarak nasd ifade

edersiniz?
> oniuk taban wn bir araya getiriimesi hangi iglemi fade eder?
- Simdi de 3,56 ondalk g&: oniuk taban yia modeSeyiniz.
- bu gSs! icinden 1,24 ondalik gdsterim modeliemesini gikarmaya

calisnz. Bu islemi yaparken Snce ylzde birlikleri. sonra onda birlikleri. sonra da tam
kssmian eksiltiniz.
- Yaptgruz islemi yaziruz
> Kalan modeller hangi ondalik g&sterimi ifade eder?
\_> Bkinci va #dnci iglem arasncia nasd bi fark varde?

*GUnlik Yasam

Nesneleri
T Tsidikte cazelimz > Kodlayici 1 :Fayans L
Geometri ve Olgme
*7. Sinif
*Ornek
*Somut Ogretim
Materyali yoktur.
Kodlayici 2 *Geometri ve Olgme
*7. Sinif
*Ornek
ol *Somut Ogretim
- 4.'»-?, C6zim Sende Materyali yoktur.
1) Yanda birimkareli zemin izerinde verilen  Kodlayicl 1 *Geometri ve Olgme
seklin alarm kag brdir? *7 Sinif
*Alistirma
*Kagit Cesitleri
*Kareli Kagit
Kodlayici 2 *Geometri ve Olgme
*7. Sinif
*Alistirma
2. Ormek *Ozel Amagla
xoew 1 carpma islemint modelieyelim Tasarlanan Materyal
Uzuniugu x birim ve x + 1 birim olan Iki dogru pargas: glzelim, *Cebir Karolari
x a Kodlayici 1 *Cebir
- *8. Sinif
*Ornek
Fe ekl ramamiavatm *Somut Ogretim

Materyali yoktur.
Kodlayici 2 *Cebir

*8. Sinif

*Ornek

Géarildiagi gibi x? we x olmak Gzere iki alan olusmustur. © halde x(x + 1) = x? + x bulunur

Gegerlilik ve Giivenirlilik

Arastirmada gecerligi saglamak amaciyla ilgili literatirden yararlanilmistir. Arastirmanin probleminin
belirlenmesi, verilerin analizi ve elde edilen sonuglarin tartisilmasi ilgili literatir ¢ergevesinde
gerceklestirilmistir. Ayrica ¢alismanin gecerligini artirmak icin ders kitaplari amagsal ornekleme yontemi ile
secilmistir. Bunlara ek olarak arastirma bulgulari ders kitaplarindan yapilan dogrudan alintilarla desteklenmistir.
Arastirmanin glvenirligini saglamak icin ise veri analizi ¢ergevesi olusturulmustur. Veri analizi ¢ergevesi
olusturulurken literatlirden ve ortaokul matematik dersi 6gretim programindan yararlaniimistir. Ayrica
glvenirligi artirmak icin ortaokul matematik ders kitaplari iki farkl kodlayici tarafindan birbirlerinden bagimsiz

olarak incelenmistir. Kodlayici glivenirlik ylizde hesabi Miles ve Huberman’in (1994) 6nerdigi glivenirlik formla
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[Guvenirlik = Gorus Birligi / (Gorus Birligi + Gorus Ayriligl)] kullanilarak hesaplanmistir. Elde edilen kodlamalar
arasinda “goris birligi” ve “gorus ayrilig” olan durumlarin sayisi tespit edilerek kodlayici glivenirlik ylzdesi
%87,2 olarak bulunmustur. Kodlayicilar arasindaki gorus ayriliklari kodlayicilar tarafindan incelenmis ve fikir
birligine varilmistir. Kodlayicilardan birinin belirledigi somut 6gretim materyalini digerinin belirlememesi goris
ayriliklarinin nedeni olarak belirlenmistir. Tablo 1'de goriis ayriligi yasanan kodlama orneklerine de yer
verilmistir. Tablo 1'de goriildgi gibi kodlayicilardan biri kitaptaki bir alistirmada yer alan “birimkareli zemin”
ifadesini, gorseline dayanarak “kareli kagit” olarak kodlamis diger kodlayici ise bu ifade de “somut 6gretim
materyali yoktur” seklinde kodlama yapmistir. Kodlayicilar bu ders kitabinda kareli kagit kullanildigi zaman
“birimkareli kagit” ya da “kareli kagit” ifadesine yer verildigini ancak gorsellerinin bu alistirmadaki gibi oldugunu
belirlemislerdir. Kodlayicilar bu kitapta sadece iki alistirmada “birimkareli zemin” ifadesinin kullanilmasini ve
gorsellerin benzer olmasini géz oninde bulundurarak bu ifadenin somut 0Ogretim materyali olarak
kodlanmasina karar vermislerdir. Bunun yaninda bir kodlayici bir 6rnekte yer alan “fayans” gorselini “giinlik
yasam nesneleri” olarak kodlamis digeri ise bu 6rnegi “somut 6gretim materyali yoktur” seklinde kodlamistir.
Daha sonra kodlayicilar bu 6rnekte fayansin sadece gorselinden yararlanildigl, somut olarak kullaniimadig
gerekgesiyle somut 6gretim materyali olarak kodlanmamasina iliskin fikir birligine varmiglardir. Son olarak
cebirsel bir ifadenin modellemesinin yapildigi bir 6rnekte kodlayicilardan biri “cebir karolari” olarak kodlama
yapmis digeri ise “somut 6gretim materyali yoktur” seklinde kodlama yapmistir. Bu 6rnekte modelleme

yapilirken cebir karolarindan faydalanilmadig, sekil gizilerek modelleme yapildigi, kodlayicinin bu gizimi cebir

karolarina benzetmesinin bdyle bir kodlama yapmasina neden oldugu belirlenmistir.

BULGULAR

Bu boélimde; ortaokul matematik ders kitaplarinda tespit edilen somut 6gretim materyali tirlerinin sinif
dizeyine, 6grenme alanina, kitapta yer aldigi bdlime gore yer alma sikliklari ile hangi somut 6gretim
materyaline ne siklikta yer verildigi tablolar halinde sunulmustur. Bu baglamda Tablo 2’de ortaokul matematik
ders kitaplarindaki somut 6gretim materyallerinin sinif diizeyine gore yer verilme sikligina iliskin bilgilere yer

verilmistir.

Tablo 2. Ortaokul Matematik Ders Kitaplarindaki Somut Ogretim Materyallerinin Sinif Diizeyine Gére Yer Alma

Sikligi
Sinif Diizeyi Ozel Amagla Tasarlanan Giinliik Yagam Cizim Kagit Toplam
Materyaller Nesneleri Araglari Cesitleri
5. sinif 29 20 41 74 164
6. sinif 21 23 16 36 96
7. sinif 38 18 15 25 96
8. sinif 14 8 33 57 112
Toplam 102 69 105 192 468

Tablo 2 incelendiginde somut 6gretim materyallerinin en ¢ok besinci sinif ders kitabinda (164) daha sonra
sekizinci sinif (112), altinci sinif (96) ve yedinci sinif (96) ders kitaplarinda yer aldigi gérilmuistir. Somut 6gretim

materyalleri tlrleri agisindan incelendiginde ise 6zel amagla tasarlanan materyallere en fazla yedinci sinif ders
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kitabinda (38) sonrasinda besinci sinif (29), altinci sinif (21) ve sekizinci sinif (14) ders kitaplarinda yer verildigi
tespit edilmistir. GUnlik yasam nesnelerinin ise en fazla altinci sinif ders kitabinda (23) yer aldigi bunu besinci
sinif (20), yedinci sinif (18) ve sekizinci sinif (8) ders kitaplarinin takip ettigi belirlenmistir. Goruldigu gibi 6zel
amagla tasarlanan materyallere ve giinliik yasam nesnelerine diger sinif diizeylerindeki kitaplara gore sekizinci
sinif ders kitabinda daha az rastlaniimistir. Cizim araglarinin ise en ¢ok sirasiyla besinci sinif (41), sekizinci sinif
(33), altinci sinif (16) ve yedinci sinif (15) ders kitaplarinda kullanildigi tespit edilmistir. Son olarak besinci sinif
ders kitabinda kagit gesitlerinin (74) kullanimina daha ¢ok yer verildigi daha sonra kagit gesitlerinin sirasiyla
sekizinci sinif (57), altinci sinif (36) ve yedinci sinif (25) ders kitaplarinda kullanildigi tespit edilmistir. Buradan
hem c¢izim araglarinin hem de kagit ¢esitlerinin besinci ve sekizinci sinif ders kitaplarinda daha yogun

kullanildigl, altinci sinif ve yedinci sinif ders kitaplarinda ise bunlara nazaran daha az kullanildigi belirlenmistir.

Tablo 3. Ortaokul Matematik Ders Kitaplarindaki Somut Ogretim Materyallerinin Ogrenme Alanina Gére Yer

Alma Sikhigi
. Sinif Ozel Amagla Tasarlanan Gunliik Yagsam izim Kagit
Ogrenme Alani Diizeyi Ma'feryaller Nesnelesri AEagIarl Cesifleri Toplam
5. sinif 23 8 3 2 36
. sinif 1 1
z S "
ISLEMLER
8. sinif 1 1 0 1 3
Toplam 55 24 5 5 89
5. sinif - - - - -
6. sinif 1 0 0 1 2
CEBIiR 7. sinif 7 3 0 0 10
8. sinif 12 1 0 8 21
Toplam 20 4 0 9 33
5. sinif 6 12 38 71 127
. 6. sinif 10 14 16 34 74
GE%T;:AF:; VE 7. sinif 9 9 12 24 54
8. sinif 0 3 32 47 82
Toplam 25 38 98 176 337
5. sinif 0 0 0 1 1
6. sinif 1 0 0 0 1
VERI iSLEME 7. sinif 0 0 1 0 1
8. sinif 0 0 0 0 0
Toplam 1 0 1 1 3
5. sinif - - - - -
6. sinif - - -
OLASILIK 7. sinif - - - -
8. sinif 1 3 1 1 6
Toplam 1 3 1 1 6
Toplam 102 69 105 192 468

u_u

Not: Bu tabloda ilgili 6§renme alani o sinif diizeyinde yer almiyorsa
6gretim materyali tiriine rastlanmamigsa “0” ile gosterilmistir.

, bu 6grenme alani sinif diizeyinde yer aliyor ancak ilgili somut

Tablo 3’e gore incelenen ders kitaplarinda tespit edilen somut 6gretim materyallerinin en fazla “Geometri ve
Olgme” (337) dgrenme alaninda daha sonra sirasiyla “Sayilar ve islemler” (89), “Cebir” (33), “Olasilik” (6) ve
“Veri isleme” (3) 6grenme alanlarinda yer aldigi gériilmistiir. Buna gére somut &gretim materyallerinin

dgrenme alanlarinda yer alma sikliklarinin farklihk gosterdigi tespit edilmistir. Ozellikle “Olasilik” ve “Veri
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isleme” &grenme alanlarinda somut &gretim materyallerinin oldukca az kullanildigi belirlenmistir. Bunun
yaninda somut dgretim materyallerinin “Geometri ve Olgme” &grenme alaninda diger 6grenme alanlarindan

daha yogun kullanildigi gérilmustdr.

Somut 6gretim materyalleri tiirlerinin 6§renme alanina gore yer verilme siklari incelendiginde ise 6zel amagla
tasarlanan materyallerin en gok “Sayilar ve islemler” (55) 6grenme alaninda daha sonra sirasiyla “Geometri ve
Olgme” (25), “Cebir” (20), “Veri isleme” (1) ve “Olasihk” (1) 6grenme alanlarinda kullanildigi belirlenmistir.
Ginliik yasam nesnelerine ise en fazla yer veren égrenme alaninin “Geometri ve Olgme” (38) 6grenme alani
oldugu ve bunu “Sayilar ve islemler” (24), “Cebir” (4) ve “Olasilik” (3) 6grenme alanlarinin takip ettigi
goriilmistiir. Bunlara ek olarak “Veri isleme” 6grenme alaninda hicbir giinliilk yasam nesnesine yer verilmedigi
belirlenmistir. Buna gore 6zel amagla tasarlanan materyallerin ve ginliik yasam nesnelerinin “Sayilar ve
islemler” ve “Geometri ve Olgme” &grenme alanlarinda daha yogun kullanildigi tespit edilmistir. Cizim
araclarinin ise en ¢ok “Geometri ve Olgme” (98) daha sonra “Sayilar ve islemler” (5), “Veri isleme” (1) ve
“Olasilik” (1) 6grenme alanlarinda kullanildigi, “Cebir” 6grenme alaninda ise hi¢ kullaniimadigi belirlenmistir.
Son olarak kagit gesitlerinin 6grenme alanlarinda yer alma sikligi incelendiginde kagit gesitlerine en fazla
“Geometri ve Olgme” (176) 6grenme alaninda sonrasinda sirasiyla “Cebir” (9), “Sayilar ve islemler” (5), “Veri
isleme” (1) ve “Olasilik” (1) &grenme alanlarinda yer verildigi tespit edilmistir. Buna gére incelenen ders
kitaplarinin 6grenme alanlarinda gizim araglarina ve kagit gesitlerine esit diizeyde yer verilmedigi bunlarin daha
cok “Geometri ve Olgme” &grenme alaninda kullanildigi, diger 6grenme alanlarin da ise ¢ok az yer verildigi

tespit edilmistir.

Tablo 4. Ortaokul Matematik Ders Kitaplarindaki Somut Ogretim Materyallerinin Kitapta Yer Aldigi Bélime Ait

Sikhik Tablosu
Kitapta Yer Aldigi Sinif Ozel Amagla Tasarlanan Gunliik Yagam Cizim Kagit Toplam
Boliim Diizeyi Materyaller Nesneleri Araglari Cesitleri

5. sinif 3 6 2 4 15

6. sinif 3 7 2 2 14

Girig Boliimii 7. sinif 4 2 0 0 6
8. sinif 4 2 4 6 16

Toplam 14 17 8 12 51

5. sinif 16 7 17 4 44

6. sinif 6 5 5 3 19

Etkinlik 7. sinif 9 13 12 5 39
8. sinif 3 2 9 10 24
Toplam 34 27 43 22 126

5. sinif 8 5 11 29 53

6. sinif 7 8 5 11 31

Ornek 7. sinif 19 3 3 8 33
8. sinif 4 4 11 17 36
Toplam 38 20 30 65 153

5. sinif 1 2 11 30 a4

6. sinif 1 2 13 19

Alistirma 7. sinif 0 0 8 14
8. sinif 1 0 9 16 26
Toplam 11 3 22 67 103

Unite 5. sinif 1 0 0 7 8
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Degerlendirme 6. sinif 1 1 2 7 11
7. sinif 0 0 0 4 4

8. sinif 2 0 0 8 10

Toplam 4 1 2 26 33
5. sinif 0 0 0 0 0
6. sinif 1 1 0 0 2
Bilgi Kutusu 7. sinif 0 0 0 0 0
8. sinif 0 0 0 0 0
Toplam 1 1 0 0 2

Toplam 102 69 105 192 468

Tablo 4 incelendiginde somut 6gretim materyallerine en gok kitaplardaki érnek (153) daha sonra etkinlik (126),
alistirma (103), giris bélimii (51), lnite dederlendirme (33) ve bilgikutusu (2) bélumlerinde yer verildigi
goriilmistiir. incelenen ders kitaplarinin bolimlerinde somut 6gretim materyallerinin yer alma sikliklarinin
farkhlastigi, ders kitaplarinin bélimlerinde somut Ogretim materyali kullaniminin esit diizeyde olmadigi
belirlenmistir. Somut 6gretim materyallerinin érnek, etkinlik ve alistirma bélimlerinde daha yogun kullanildig
giris béliimii ve linite degerlendirme bolimlerinde ise somut 6gretim materyallerine daha az yer verildigi tespit
edilmistir.

Somut 6gretim materyali tirlerinin kitaplardaki bélimlerde yer alma sikliklarina bakildiginda ise 6zel amagla
tasarlanan materyallerin kitaplarin en gok érnek (38) ve etkinlik (34) boliimlerinde sonrasinda giris bélimd (14),
alistirma (11), iinite dederlendirme (4) ve bilgi kutusu (1) bolimlerinde yer aldigi goériilmiistiir. incelenen
kitaplarda giinlik yasam nesnelerinin en fazla kullanildigi béltimlerin etkinlik (27), érnek (20) ve giris bélimii
(17) oldugu alistirma (3), tnite degerlendirme (1) ve bilgi kutusu (1) bolimlerinde ise en az kullanildig
belirlenmistir. Cizim araglarinin ise en ¢ok etkinlik (43), érnek (30) ve alistirma (22) bolimlerinde yer aldig
bunlari giris béliimii (17) ve (linite degerlendirme (2) bolumlerinin takip ettigi gortlmistir. Son olarak kagit
cesitlerinin en fazla alistirma (67) ve 6rnek (65) bolumlerinde daha sonra linite degerlendirme (26), etkinlik (22)
ve giris bélimiinde (12) kullanildigi belirlenmistir. Buna goére 6zel amagla tasarlanan materyallerin, giinliik
yasam nesnelerinin ve ¢izim araclarinin kitaplarin etkinlik ve 6rnek bolimlerinde daha cok yer aldigi dnite
dedgerlendirme bolimiinde ise oldukca az kullanildigi tespit edilmistir. Buna ek olarak kitaplarin alistirma ve
6rnek bolimlerinde kagit cesitlerinin daha yogun kullanildigi giris béliimiinde ise daha az tercih edildigi
belirlenmistir. Asagida incelenen ders kitaplarinin béliimlerinde tespit edilen somut 6gretim materyallerinin

bazilarina ait dogrudan alintilara yer verilmistir.

ETKINLIK

Arag-Geregler: yajl pisirme kagidi, agidlger, kalem, cetvel
ma Basamaklan:
= Yagh pisirme kagidinin Gzerine acidlger yardimiyla 120° lik bir agi giziniz.
* Cizilen aginin kollan dst Uste gelecek sekilde yagh pisirme kagidini katlayiniz.

4 b | r

= Kat izini belirginlestiriniz.

= Ortaya cikan kat izini cetvel yardimiyla giziniz.

= Kat izi ile ortaya ¢ikan iki aciy! aciSlger yardimiyla SlgUniz.

= Bu iki acinin dlgisind karsilagtirimz.

= Olusan agilann olglleri ile ik aginin olglisa arasindaki iliskiyi belirtiniz.

Sekil 2. Yedinci Sinif Ders Kitabinin Etkinlik Bélimiinde Yer Alan Somut Ogretim Materyali Ornegi
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Sekil 2'de “Geometri ve Olgme” &grenme alaninda yer alan bir etkinlik érnegine yer verilmistir. Bu etkinlik
orneginde ginliik yasam nesnelerinden pisirme kagidi kullaniimis, pisirme kagidi yardimiyla aglortay kavrami
somutlastiriimaya calisiimistir. Buna ek olarak bu etkinlik 6rneginde ¢izim araglarindan cetvel ve agidlgerden de

faydalanilmigtir.

Hotirlayalim

Bey -u%--‘ievlcim %'onudernul-
fak masrah ve diger harcamalanna ayinyor. Buna gore Mus-
tafa Bey'in tom mna kacta kacwu ayirds-

Qwu ve maaginn ne kadarnmn kaldgins bulalsm.

| 2&‘.-“ )

Mustafa Bey'in kesir olarak ifade edilen harcamalanm kesir gubukianyia modelleyefim.

Ev kiras::

T (1 I . Eie Smoeis pow ve sye
12 say ile carparak ya da bolerek denk

Musfak harcamalan ve diger masrafiar: ke—lddeelﬂﬁonlvemdeoem-l
3 ™ i

[ I | I 1S

-2— kesrinin pay ve paydassu 3 ile genigleterek denk kesir eide edip modelleyelim.

Sekil 3. Altinci Sinif Ders Kitabinin Giris Bélimiinde Yer Alan Somut Ogretim Materyali Ornegi

Sekil 3’te altinci sinif ders kitabinin “Sayilar ve islemler” 8grenme alaninda yer alan giris bélimiiniin gérseline
yer verilmistir. Bu bolimde 6n bilgi kontroll yapilmak istenmis ve bu nedenle de bir problem sorulmustur.

Problemin ¢dziimiinde ise kesir cubuklari yardimiyla modelleme yapilmistir.

2. Ornek
Cebir karolanini kullanarak (x - 1) - (x + 1) carpma islemini modelleyelim.

- DZLN

X -1 ) . " 3
T =1} 1) =x4+n-x-1=x"-1
bulurur.
X x? b x
+1 X |5

Sekil 4. Sekizinci Sinif Ders Kitabinin Ornek Béliimiinde Yer Alan Somut Ogretim Materyali Ornegi

Sekil 4’te sekizinci sinif ders kitabinda “Cebir” 6grenme alanina ait bir 6rnege yer verilmistir. Bu 6rnekte iki

cebirsel ifadenin ¢arpiminin 6zel amacla tasarlanan materyallerden cebir karolari ile modellenmesi istenmistir.
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3) Noktali kagitta verilenlere gore asagidakilerden han-
gisi yanlistir? A
A) 7K dar acidr. B) MTO dik acidr.
C) BTM genisacidr. D) I\J/ﬁ_dik acidr.

Sekil 5. Besinci Sinif Ders Kitabinin Unite Degerlendirme Béliimiinde Yer Alan Somut Ogretim Materyali Ornegi

Sekil 5’'te besinci sinif ders kitabinin “Geometri ve Olgme” 6grenme alaninda yer alan bir iinite degerlendirme

sorusuna yer verilmistir. Bu soruda verilen agilarin ¢esitlerinin noktali kagit yardimiyla belirlenmesi istenmistir.

._/331 Asagida olgdleri verilen acilan agidlger yardimiyla kareli kagida giziniz. Hangi agilar estir?
e ——

m(ABC) = 72°

m(KLM) = g8

m(VYZ) = 103°
m(PRS) = g8°
m(DEF) = 103°

Sekil 6. Altinci Sinif Ders Kitabinin Alistirma Bolimiinde Yer Alan Somut Ogretim Materyali Ornegi

Sekil 6’da altinci sinif ders kitabinin “Geometri ve Olgme” &grenme alaninda yer alan alistirma sorusuna ait

gorsele yer verilmigstir. Bu alistirmada aci 6lgiileri verilen agilarin agidlger kullanilarak gizilmesi istenmistir. Buna

ek olarak bu alistirmada kagit ¢esitlerinden kareli kagittan da yararlanilmistir.

Tablo 5. Ortaokul Matematik Ders Kitaplarinda Tespit Edilen Somut Ogretim Materyallerinin Siklik Tablosu

Somut Ogretim Materyali Tiirleri Adi S5.sinif  6.sinif  7.sinif 8.sinif Toplam

1 7 12 20
0 18
13

Cebir Karolari
Sayma Pullari

Birim Kiip

Onluk Taban Bloklari
Kesir Takimi

islem Kartlari
Yizliik Tablo
Geometri Tahtasi
Geometri Seritleri
Rubik Kip

Kesir Kartlari
Abakus

Tangram

Onluk Kart

Napier Cubuklari
Yizlik Kart

Cok Kareliler Takimi
Eratosten Kalburu
Sayi Carki

=
o]

=
o

[N
[N

Ozel Amagla Tasarlanan
Materyaller

Rr|lo|lo|o|r|or|viok|lo|lk|kr|N|lu|lo|lo|lo|o
o|lr|o|lo|lo|r|o|lo|o|r|o|o|d|o|r|N
olo|r|r|o|jo|r|lo|vio|Nvv]|o|o|R|[o|w
olo|o|o|o|o|o|lo|o|o|o|o|~|o|lo|o|o|o
JEN IR I IR FEN S F SR TN F SR I N F R EVR I 8 ENE N
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Zar (Kiip)
Toplam
Harita/Kroki
Para
Termometre
Saat

Beher (Su Kabi)
Lastik
Kavanoz/Tencere Kapagi
ip

Pisirme Kagidi
Bilye

Satrang Tahtasi
Asansor

Tel

Dagme

Pipet

Top

Kova

Bardak

Tarih Seridi
Oyun Hamuru
Kalem

Kirdan
Karton Kutu
El isi Kagidi
Mukavva
Terazi

Takvim

Hali

Zar

Toplam
Cetvel
Aci6lger
Cizim Araglan Pergel

Gonye
Toplam

Kareli Kagit
Noktali Kagit
izometrik Kagit
Toplam

o
o
o
-
—

N
(-]
N
[=9
w
-]
[=Y
H

102

=
o

Gunlik Yasam Nesneleri

O|lr|O|O|O|O|R|RP|IOR|O|O|R|(FPR|O|O|OC|O|N|(O|O|OC|O|N[(N(R|O|FR| O
O|O|0O|O|0O(O|CO|O|C|O|FR|RP|IO|OC|O|R|IO|IN|O|R|O|ININ|OIRPRIWIWIWw(w
o|lOo|O|r|O|r|O|O|rRr|O|O|O|O|OC|O|O|O|0O|O|R|W|FRL|ININ(R[([RP|W|L|O
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Tablo 5’te gorildugu gibi incelenen ders kitaplarinda en ¢ok kagit gesitlerinin (192) daha sonra sirasiyla gizim
araglarinin (105), 6zel amagla tasarlanan materyallerin (102) ve ginliik yasam nesnelerinin (69) yer aldigi tespit
edilmistir. Bunun yaninda ders kitaplarinda 6zel amagla tasarlanan materyaller arasinda en ¢ok cebir karolarinin
(20) ve sayma pullarinin (18) kullanildigi bunlari birim kip (13), onluk taban bloklari (11), kesir takimi (7), islem
kartlari (7) ve yuzlik tablo (6) gibi materyallerin takip ettigi gériilmustiir. Ozel amacla tasarlanan materyallerin
sinif diizeyine gore yer verilme sikligl incelendiginde ise besinci sinif ders kitabinda 10 c¢esit 6zel amagla
tasarlanan materyale yer verildigi bunlar arasinda en ¢ok onluk taban bloklarinin (9), islem kartlarinin (7) ve
kesir takiminin (5) kullanildigi belirlenmistir. Altinci sinif ders kitabinda ise 8 ¢esit 6zel amagla tasarlanan
materyale rastlaniimis, daha ¢ok birim kipe (10) ve yuzlik tabloya (4) yer verildigi gérilmustir. Yedinci ders

kitabinda 10 farkli 6zel amagla tasarlanan materyale yer verildigi ve bunlardan sayma pullarinin (18) oldukga
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yogun kullanildigi ve bunu cebir karolarinin (7) takip ettigi tespit edilmistir. Sekizinci siniflarda ise cebir karolar
(12), yuzluk tablo (1) ve zar/klp (1) olmak Uzere sadece 3 ¢esit 6zel amagla tasarlanan materyalin kullanildigi
goriilmistir. incelenen ders kitaplarinin tamaminda 20 gesit 6zel amagla tasarlanan materyale rastlaniimis ve
bunlarin tamaminin kazanimlara uygun bir sekilde kullanildigi belirlenmistir. Ancak yukarida da belirtildigi gibi

bunlardan bazilarinin oldukga yogun bazilarinin ise ¢ok az kullanildigi gorilmustar.

GUlnlik yasam nesneleri incelendiginde ise ders kitaplarinda en fazla harita (10), para (7), termometre (6), saat
(5), beher (4), lastik (4) ve kavanoz/tencere kapagi (4) gibi ginlik yasam nesnelerinin kullanildigi gértlmustur.
incelenen ders kitaplarinda 29 cesit giinliik yasam nesnesine rastlaniimis bunlardan paranin biitiin sinif
dizeyindeki kitaplarda kullanildigi tespit edilmistir. Cizim araglarindan ise en fazla cetvelin (53) sonrasinda
siraslyla acilcerin (24), pergelin (14) ve gényenin (14) kullanildig1 gérilmastir. Ayrica bitin sinif dizeylerinde
en ¢ok cetvelin kullanimina yer verildigi belirlenmistir. Cizim araclarinin sinif dizeyine gére yer verilme sikliklari
karsilastirildiginda cetvelin, agidlgerin ve gdnyenin en fazla besinci sinif ders kitabinda pergelin ise sekizinci sinif
ders kitabinda daha ok kullanildigi tespit edilmistir. Yedinci sinif ders kitabinda ise gdnyenin kullanimina hig yer
verildigi gorialmustir. Bu kapsamda ¢izim araglan tirlerinin sinif diizeyine gore ders kitaplarinda kullaniima
sikhginin farklilik gosterdigi esit dizeyde kullaniimadigi belirlenmistir. Kagit gesitlerine bakildiginda ise ders
kitaplarinda en fazla kareli kagidin (135) sonrasinda noktali kagidin (45) ve en az da izometrik kagidin (12)
kullanildigi gorilmastar. Ayrica biitin sinif dizeyindeki ders kitaplarinda kagit cesitleri arasindan kareli kagida
daha fazla yer verildigi belirlenmistir. Kagit cesitlerinin sinif dizeyine gore vyer verilme siklklari
karsilastirlldiginda ise bltuin kagit cesitlerine en fazla besinci sinif daha sonra da sekizinci sinif ders kitabinda yer

verildigi gorulmdistar.

SONUC VE TARTISMA

Bu arastirmanin sonunda somut 6gretim materyallerine en c¢ok besinci sinif ders kitabinda yer verildigi
belirlenmistir. Bilissel gelisim kuramina gére 6grenciler on bir yasindan sonra somut islemler doneminden soyut
islemler donemine gegebilmektedir. Bu gegisin altinci ve yedinci sinif diizeyinde oldugu belirtiimektedir (Baykul,
2016; Senemoglu, 2009). Bu acidan bakildiginda besinci sinif ders kitabinda somut Ogretim materyali
kullaniminin daha fazla olmasi beklenen bir durumdur. Bunun yaninda arastirma bulgularina gére somut
O0gretim materyallerine en ¢ok yer veren ikinci ders kitabinin sekizinci sinif ders kitabi oldugu belirlenmistir.
Ancak somut 6gretim materyallerinin tirlerine bakildiginda 6zel amagla tasarlanan materyallere ve giinlik
yasam nesnelerine en az yer veren ders kitabinin da sekizinci sinif ders kitabi oldugu ve diger sinif diizeylerine
gore bu materyallere oldukga az yer verdigi goriilmistlr. Bunun sebebi sekizinci sinif 6grencilerinin diger sinif
diizeylerindeki 6grencilere gore soyut kavramlari daha iyi algilamalari gosterilebilir. Ancak yine de diger sinif
duzeylerinde oldugu gibi sekizinci sinifta da matematik kavramlarinin 6gretiminde somut 6gretim materyali

kullaniminin 6grencilerin 6grenmelerine olumlu katki saglayacagi distiiniimektedir.
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Arastirmanin sonunda elde edilen bir baska sonug ise ders kitaplarinda tespit edilen somut 6gretim
materyallerinin en fazla “Geometri ve Olgme” ve “Sayilar ve islemler” en az da “Olasilik” ve “Veri isleme”
o6grenme alanlarinda yer almasidir. Literatlr incelendiginde de ortaokul matematik 6gretmenlerinin en ¢ok
“Geometri ve Olgme” ve “Sayilar ve Islemler” dgrenme alanlarindaki konularin égretiminde manipdlatif
kullanimina ihtiyag duyduklari belirlenmistir (Cetin, Aydin ve Yazar, 2019). Bununla birlikte matematik
dgretmen adaylarinin en gok “Geometri ve Olcme” daha sonra “Sayilar ve islemler” en az da “Veri isleme”
dgrenme alaninda 6gretim materyali kullanmayi disiindikleri tespit edilmistir (Unlii, 2017). Buna goére elde
edilen bu sonucun O6gretmenlerin ve 6gretmen adaylarinin 6gretim materyali kullanimina en ¢ok ihtiyag
duyduklari 6grenme alanlariyla uyumlu oldugu bu nedenle de ortaokul matematik ders kitaplarinin
ogretmenlere yardimci olabilecegi soylenebilir. Ayrica 6zel amagla tasarlanan materyallerin ve giinlik yasam
nesnelerinin “Sayilar ve islemler” ve “Geometri ve Olgme” 6grenme alanlarinda daha yogun, “Olasilik” ve “Veri
isleme” 6grenme alanlarinda ise ¢ok az kullanildigi tespit edilmistir. MEB iriin katalogunda yer alan ve
matematik dersi 6gretim programlarinda tespit edilen 6zel amagla tasarlanan Ogretim materyallerine
bakildiginda da bu materyallerin daha ¢ok “Sayilar ve islemler” ve “Geometri ve Olgme” &grenme alanlarindaki
konularin égretimine iliskin oldugu 6zellikle “Veri isleme” ve “Olasilik” grenme alanlarinin dgretimine iliskin
tasarlanan materyallerin ¢ok az oldugu gériilmektedir (MEB, 2018; Yesildere-imre, 2018). Benzer sekilde
o6gretmen adaylarinin daha cok sayilar ve geometri konularinin 6gretimi icin somut materyal gelistirdikleri, veri
isleme ve olasilik konulari igin ise cok az materyal gelistirdikleri tespit edilmistir (Koparan ve Ozbey, 2018). Bu
durumun o6zellikle bu 6grenme alanlarinin 6gretimi igin bir dezavantaj oldugu diistinilmektedir. Bu nedenle ilgili
O6grenme alanlar icin somut Ogretim materyallerinin gelistirilmesi ve ginlik yasam nesnelerinin nasil
kullanilacagina iliskin etkinliklerin tasarlanmasi 6nem tasimaktadir. Ayrica “Olasilik” 6grenme alaninin sadece
sekizinci siniflarda bulunmasi yine bu 6grenme alaninda somut Ogretim materyallerinin daha az tespit
edilmesinin bir nedeni olarak da gdsterilebilir. Ancak “Veri isleme” 6grenme alani i¢in ayni durum sdz konusu
degildir. Veri isleme 6grenme alani batin sinif dizeylerinde olmasina ragmen bu 6grenme alaninda hem 6zel
amagla tasarlanan materyallere hem de glinliik yasam nesnelerine oldukga az yer verilmistir. Bu nedenle etkili
bir matematik 06gretimi icin matematik ders kitaplarindaki somut 06gretim materyallerinin 6grenme
alanlarinagore dengeli dagilm gostermesinin 6nemli oldugu dislinilmektedir. Buna ek olarak 6grenme
alanlarinda gizim araglarina ve kagit gesitlerine de esit diizeyde yer verilmedigi bunlarin daha ¢ok “Geometri ve
Olgme” dgrenme alaninda kullanildigi diger 6grenme alanlarinda ise ¢ok az kullanildigi tespit edilmistir. Bu
sonucun nedeni olarak c¢izim araglarinin ve kagit cesitlerinin kullaniminin geometrinin temel kavramlarinin

ogretimine oldukga uygun olmasi gosterilebilir.

Bu arastirmanin sonunda ulasilan bir diger sonu¢ da incelenen ders kitaplarinin bolimlerinde somut 6gretim
materyallerinin yer alma siklklarinin farklilastigi dengeli dagilmadigidir. Kitaplarin 6rnek ve etkinlik
bolimlerinde somut 6gretim materyallerine daha c¢ok yer verildigi, giris béliimii ve (inite dederlendirme
boliimlerinde ise somut 6gretim materyallerinin daha az yer aldig! tespit edilmistir. Benzer sekilde 6zel amagla

tasarlanan materyallerin, ginlik yasam nesnelerinin ve ¢izim araglarinin da kitaplarin etkinlik ve 6rnek
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boliimlerinde daha ok yer aldigi lnite degerlendirme bolimiinde ise oldukga az kullanildigi tespit edilmistir. Bu
sonuca gore matematik ders kitaplarinda somut 6gretim materyallerinin daha ¢ok matematiksel kavramlarin
dgretiminde kullanildigi séylenebilir. Ozellikle yapilandirmaci yaklasimi temel alan etkinliklerde somut dgretim
materyallerinin kullaniimasi, &grencilerin gézlemleri ve somut deneyimleriyle matematiksel kavramlari
anlamlandirmasi agisindan 6nem tasimaktadir. Ancak kitaplarin érnek béliminde somut 0&gretim
materyallerinin kullaniminin 6grencilere hazir bir sekilde sunuldugu gorilmustir. Bu nedenle 6zellikle kitaplarin
alistirma ve (nite dederlendirme bolimlerinde Ogrencilerin bireysel olarak somut Ogretim materyali
kullanmalarina ve kendi modellemelerini yapmalarina firsat verilmesinin 6nemli oldugu digtinilmektedir.
Bunun yaninda arastirmanin sonunda diger somut 6gretim materyali tiirlerinden farkh olarak kagit gesitlerinin
alistirma ve 6rnek bélimlerinde daha yogun kullanildigi belirlenmistir. Ogrencilere yéneltilen bu sorularda kagit
cesitlerinin daha ¢ok kullanilmasinin sebebi olarak kagit gesitlerinin tizerindeki birimler sayesinde sorunun daha
anlasilir sunulmasina yardimci olmasi bunun yaninda hem g¢izim hem de 6lgme asamalarinda 6grencilere

kolaylik saglamasi gosterilebilir.

incelenen matematik ders kitaplarinin tamaminda yirmi gesit zel amacgla tasarlanan materyale rastlanilmis ve
bunlarin tamaminin kazanimlara uygun bir sekilde kullanildigi sonucuna ulasiimistir. Elde edilen bu sonug 2005
yill matematik dersi 6gretim programinda tespit edilen 6zel amagla tasarlanan 6gretim materyalleri ile
benzerlik géstermektedir (MEB, 2005; Yesildere-imre, 2018). Ancak bu materyallerden bazilarinin ¢ok fazla
bazilarinin ise oldukga az kullanildigl tespit edilmistir. Bunun yaninda 6zel amacla tasarlanan materyallerin
cesitliligi sinif dizeyine gore karsilastinldiginda sekizinci sinif hari¢ diger sinif diizeylerinde birbirine yakin
cesitlilikte 6zel amacla tasarlanan materyalin kullanildigl ancak sekizinci sinif ders kitabinda sadece (g ¢esit 6zel
amacla tasarlanan materyalin kullanildigi belirlenmistir. Ders kitaplarinda yer verilen somut 6gretim materyali
cesitliliginin fazla olmasi 6grencilerin ve 6gretmenlerin bu konudaki farkindaliginin saglanmasi agisindan énemli
gorilmektedir. Bu nedenle ders kitaplarinin igerikleri hazirlanirken bu duruma dikkat edilmesi gerekmektedir.
Yine incelenen ders kitaplarinin tamaminda yirmi dokuz gesit glinlik yasam nesnesi tespit edilmistir. Goralduga
gibi bu sayi oldukca azdir. Ozellikle &grencilerin giinlik yasam ile matematigi iliskilendirebilmeleri icin ders
kitaplarinda yer verilen glinlik yasam nesnelerinin sayisinin ve gesitliliginin arttirlmasina yonelik ¢alismalarin

yapilmasi 6nem tasimaktadir.

Son olarak incelenen ders kitaplarinda ¢gizim aracglarindan en ¢ok cetvelin, kagit gesitlerinden ise en ¢ok kareli
kagidin kullanildigi belirlenmistir. Hem cetvelin ve hem de kareli kagidin diger materyallere gére daha kolay
ulasilabilir olmasi nedeniyle tercih edildikleri diisiintilmektedir. Bununla birlikte ¢izim araglarindan pergelin ve
gonyenin, kagit cesitlerinden ise izometrik kagidin daha az kullanildigi belirlenmistir. Sinif diizeyleri agisindan ise
hem ¢izim araglarinin hem de kagit cesitlerinin besinci ve sekizinci sinif ders kitaplarinda daha yogun
kullanildigi, altinci sinif ve yedinci sinif ders kitaplarinda ise bunlara nazaran daha az kullanildigi tespit edilmistir.
Bu sonuglara gore matematik ders kitaplarinda 6grencilerin temel geometrik gizimler yapabilme ve geometrik
yapilarin insasina iliskin becerilerinin gelismesine yonelik etkinliklere daha ¢ok yer verilmesi ayrica bitin sinif

dizeylerinde de buna dikkat edilmesinin gerektigi soylenebilir. Nitekim literatiir incelendiginde de 6grencilerin
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ve Ogretmen adaylarinin gizim araglarini kullanmayi bilmedikleri, geometrik yapilarin insasinda zorlandiklari
belirlenmistir (Glr ve Kobak-Demir, 2017; Karakus, 2014; Sengiin ve Yilmaz, 2021). Bu agidan bakildiginda ders
kitaplarinda ¢izim araglarinin ve kagit gesitlerinin kullanildigi bu tir etkinliklere daha fazla yer verilmesinin

onemi bir kez daha gorilmustur.

ONERILER

Bu arastirmanin sonuglari dogrultusunda ortaokul matematik ders kitaplarinda somut 6gretim materyallerinin
sinif diizeylerinde ve 6grenme alanlarinda yer alma sikliklarinin farklilik gosterdigi tespit edilmistir. Buradan
farkh sinif dlzeylerindeki bUtin  Ogrencilerin  matematiksel kavramlari 6grenirken somut Ogretim
materyallerinden yararlanabilmeleri igin ders kitabi hazirlama galismalarinda somut 6gretim materyallerininsinif
diizeylerine ve 6grenme alanlarinagore dengeli dagilim géstermesine dikkat edilmesi 6nerilmektedir. Buna ek
olarak arastirmanin sonunda her ne kadar incelenen ders kitaplarinin tamaminda tespit edilen 6zel amagla
tasarlanan 0Ogretim materyallerinin matematik dersi Ogretim programlarinda yer verilenlerle benzerlik
gosterdigi belirlense de bu materyallerin genellikle bazi 6grenme alanlarina daha ¢ok hizmet ettigi goriilmastir.
Bu nedenle 06gretim programlarinda yer alan somut 06gretim materyallerinin glincellenmesi ve vyeni
materyallerin gelistiriimesine yonelik ¢alismalarin yapilmasi dneri olarak sunulabilir. Ayrica 6grencilerin ginliik
yasamla matematigi iliskilendirebilmeleri igin 6gretim programlarinda matematik derslerinde kullanilabilecek
glinlik yasam nesnelerinin neler olabilecegi ve bunlarin nasil kullanilabilecegine iliskin agiklamalarin
yapilmasinin da ders kitaplarinin niteliginin arttirilmasina katki saglayacagi distiniilmektedir. Ek olarak somut
O0gretim materyallerine kitaplardaki diger bolimlere goére uUnite degerlendirme bdéliminde daha az yer
verildiginin tespit edilmesi bir dezavantaj olarak gorilebilir. Bu nedenle matematik ders kitaplarinda
Ogrencilerin  somut 06gretim materyallerini bireysel olarak kullanabilecekleri, kendi modellemelerini
yapabilecekleri 6devlere yer verilmesi 6nem tasimaktadir. Ayrica uygulayicilara rehberlik etmesi amaciyla ders
kitaplarinda QR kod uygulamalari ile somut 6gretim materyallerinin nasil kullanildigina iliskin videolara yer
verilmesi de 6nerilmektedir. Son olarak ilerleyen ¢alismalarda her sinif diizeyi icin farkl yayinevlerine ve farkli
yazarlara ait birden fazla ders kitabinin incelenmesinin elde edilen sonuglarin karsilastirilmasina katki

saglayacagi distntlmektedir.

ETiK METNI

Bu arastirmanin veri kaynagini ortaokul matematik ders kitaplari olusturmaktadir. Bu nedenle bu arastirma
makalesi icin etik kurul onayinin alinmasi gerekmemektedir. Ayrica bu makalede dergi yazim kurallarina, yayin
ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina uyulmustur. Makale ile ilgili dogabilecek her

tarld ihlallerde sorumluluk yazara aittir.

Yazar(lar)in Katki Orani Beyani: Yazarin katki orani %100’dr.
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