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Abstract: International assessment and evaluation exams help countries evaluate and improve their education systems. PISA
(Program for International Student Assessment) is a study conducted by the Organization for Economic Cooperation and
Development (OECD) to assess the knowledge and skills acquired by 15-year-old students in three-year periods. The aim of
this study is to examine the solved geometry questions in the 9th grade textbooks, one of which is published by a private
publishing house and the other by the Ministry of National Education, which are being taught in Turkey and prepared
according to the 2018 curriculum according to the PISA 2003 scale of space and shape, which is one of the PISA
mathematics content areas. In this study, data were obtained using document analysis technique. While 6 levels were defined
in the PISA 2003 Space and Shape Scale, it was observed that all levels were not included in the 9th grade mathematics
textbooks. In both of the 9th grade textbooks examined, it was revealed that more questions at the 2nd level were included
according to the PISA 2003 space and shape scale. However, while the textbook published by the MoNE includes questions
at level 5, the textbook published by the private publishing house does not include questions at this level. It is thought that the
questions in the textbook published by the private publishing house encourage students to practice more and are exam-
oriented, while the questions in the textbook published by the MoNE have a structure that aims to take students to higher
levels.
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Oz: Uluslararas: 6lgme ve degerlendirme smavlari, iilkelerin kendi egitim sistemlerini degerlendirerek gelistirmelerine
yardime1 olmaktadir. PISA (Uluslararasi Ogrenci Degerlendirme Programi), Ekonomik Isbirligi ve Kalkimma Orgiitii
(OECD) tara—findan tiger yillik donemler halinde, 15 yas grubundaki 6grencilerin kazanmis olduklar1 bilgi ve becerileri
de—gerlendiren bir aragtirmadir. Bu aragtirmanin amaci, PISA matematik igerik alanlarindan biri olan uzay ve sekil PISA
2003 odlgegine gore Tiirkiye’de okutulmakta olan ve 2018 dgretim programina gore hazirlanan biri 6zel bir yaymevine digeri
de MEB’in yaymlamis oldugu 9. sinif ders kitaplarinda yer alan ¢oziimlii geometri sorularini incelemektir. Bu arastirmada
veriler, dokiiman analizi teknigi kullanilarak elde edilmistir. PISA 2003 Uzay ve Sekil Olgeginde 6 diizey tanimlanmakta
iken 9. Simf matematik ders kitaplarinda biitiin diizeylere yer verilmedigi goriilmiistiir. Incelenen 9. Smif ders kitaplarinin
ikisinde de PISA 2003 uzay ve sekil dlgegine gore daha ¢ok 2. diizeyde sorulara yer verildigi ortaya ¢ikmisgtir. Ancak
MEB’in yaymlanus oldugu ders kitabinda 5. diizeye ait sorular yer alirken Ozel yaymevinin yayinlamis oldugu ders
kitabinda bu seviyede sorular bulunmamaktadir. Ozel yaymevinin yayinlamis oldugu kitapta yer alan sorular 6grencileri daha
cok pratik yapmaya tesvik ettigi ve sinav odakli oldugu diistiniiliirken MEB’in yayinlamis oldugu kitapta yer alan sorularin
ogrencileri iist diizeylere ¢ikarmay1 hedefleyen bir yapiya sahip oldugu diisiiniilmektedir.

Anahtar Kelimeler: PISA uzay ve sekil, Ders kitabi, Geometri, Dokiiman analizi

Tiirkge sitirlim i¢in tiklayiniz

1. Introduction

International assessment and evaluation exams help countries evaluate and improve their own education
systems. PISA (Program for International Student Assessment), one of these exams, is a research conducted by
the Organization for Economic Cooperation and Development (OECD) to assess the knowledge and skills
acquired by students in the 15 age group in three-year periods. The main purpose of PISA is to measure students'
ability to use the knowledge and skills they learn at school in daily life (PISA, 2018). PISA focuses on students'
reading skills, mathematics and science literacy competencies. Textbooks used in schools are considered to have
an important place in gaining these competencies.

Textbooks are one of the most important and common tools used in the educational process (Beaton et al.,
1996). Because textbooks are important educational materials that explain subjects in a way that is appropriate
for students' age and level (Bayrakgi, 2005; Altun, 2004). Textbooks prepared for students and used in
mathematics education positively affect the success of students (Reys & Reys, 2006). Because mathematics
textbooks have a lot of examples and exercises with solutions in terms of content, they help students understand
the basics of mathematics (Yeap, 2005).
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The mathematics content area in PISA consists of four domains. These are change and relationships
(functions and algebra including algebraic expressions, equations, inequalities, tabular and graphical
representations), space and shape (perspective drawings, drawing and transforming maps and other shapes,
three-dimensional views), multiplicity (subtopics and actions such as numbers, numerical operations, mental
calculations, estimation and evaluation of results), uncertainty and data (probability and statistics) (MoNE, 2018,
pp. 60-61).

In Turkey, there are three learning areas in mathematics textbooks: numbers and algebra, geometry, data,
counting and probability (MoNE, 2018). These learning areas are aligned with the content areas of the PISA
exam as follows:

o Numbers, with multiplicity

o Algebra, change and relationships

e Geometry, space and shape

e Data, counting and probability are associated with uncertainty and data.

Many factors affect student achievement in mathematics content areas in the countries participating in the
PISA test. One of the most important of these factors is teachers (Dursun & Dede, 2004). One of the most
important resources of teachers is textoooks (Baki & Iskenderoglu, 2011). Teachers' teaching quality is directly
affected by the type of textbooks they use (Pratama & Retnawati, 2018). In addition, the preparation of textbooks
suitable for exams is a factor that will positively affect students' success (Toklucu, 2005). The mathematical
activities presented to students during the lesson are usually selected from the textbook (Bozkurt & Kuran,
2016). This means that textbooks help teachers with activities to teach concepts/topics. For teachers to teach
effectively, textbooks should be prepared in a way that fosters meaningful learning for both teachers and
students. For this reason, it is thought that the fact that the questions in the textbooks are compatible with the
PISA exam will positively affect the success of the students. To test this, 9th grade mathematics textbooks were
examined based on the space and shape scale in PISA.

1.1. Literature Review

In the study conducted by Baki and Iskenderoglu (2011), the questions in 8th grade mathematics textbooks
were examined according to PISA mathematics proficiency levels. As a result of the study, it was seen that the
questions in the 8th grade mathematics textbooks were at the 1st and 3rd level of PISA mathematics proficiency
levels. It was also stated that there were no questions at the 5th and 6th level. The researchers suggested that 9th
grade mathematics textbooks should be examined at the PISA mathematics proficiency level. Seis (2011)
examined 6th - 8th grade mathematics textbooks according to the PISA 2003 uncertainty scale and made a
comparison between the levels in the textbooks. As a result of the analysis, it was revealed that the majority of
the questions in the mathematics textbooks consisted of questions belonging to the 2nd and 3rd levels. In
addition, Seis (2011) stated in his study that the textbooks are not sufficient to provide higher level skills. In
addition, Yildirim (2019) investigated the extent to which 5th-8th grade mathematics textbooks cover the PISA
2003 change and relationships scale. As a result of this research, it was revealed that most of the questions were
at level 2. However, it was stated that there were no questions at levels 4, 5 and 6 in the textbooks. Unlike other
studies, Baltac1 and Biber (2021) comparatively examined the 8th grade mathematics textbooks taught in Turkey
and Singapore according to the PISA mathematics proficiency scale. The results of the study showed that
Turkey's 8th grade mathematics textbooks had the most questions at level 2 and no questions at levels 5 and 6. It
was also stated that 8th grade mathematics textbooks in Singapore were at a higher level than those in Turkey.

Figure 1 shows Turkey's performance in PISA exams between 2003 and 2018 (MoNE, 2018).
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Figure 1. Change in Turkey's mathematics performance between PISA 2003 and PISA 2018 (MoNE, 2018)
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As seen in Figure 1, between 2003 and 2018, Turkey's achievement in the PISA exam varies between 423
and 454. While Turkey showed an increase between PISA 2003 and PISA 2012, it experienced a decline in PISA
2015. In the PISA 2018 exam, it reached the highest average compared to other years. However, Turkey has not
been able to exceed the PISA average mathematics score in any exam (MoNE, 2018). The socioeconomic and
socio-cultural level of the student (Sarier, 2016), motivation, attitude, interest and self-confidence (Akan, 2016),
the value that the school places on academic achievement (Akan, 2016), teacher-student communication (Erden
et al., 2014) and the resources used at school (Acar, 2012) can be stated as factors that explain Turkey's low
success in the PISA exam.

1.2. Rationale for the Study

In this study, one of the factors affecting the success of the PISA exam was studied on textbooks among
school resources. While there are studies in the literature using the scale of change and relationships (Yildirim,
2019), probability and statistics (Seis, 2011), there are not enough studies on the examination of textbooks
according to the space and shape scale. It is aimed that the findings obtained in this study will contribute to the
literature by providing significant results in terms of filling this gap. In addition, while middle school textbooks
have been analyzed in the studies, there is no study on 9th grade textbooks. Therefore, in this study, the solved
geometry questions in 9th grade mathematics textbooks were analyzed according to the PISA 2003 space and
shape scale. As a result of the results found in the study, it will be determined at which levels the 9th grade
mathematics textbooks include questions according to the space and shape proficiency scale in the PISA 2003
report. In this respect, it is thought to contribute to the development of 9th grade textbooks by making
suggestions for their development.

1.3. Purpose of the Study

The aim of this study is to examine the solved geometry questions in the 9th grade textbooks published by a
private publishing house and by the Ministry of National Education (MoNE), which are being taught in Turkey
according to the Space and Shape PISA 2003 scale, one of the PISA mathematics content areas, and prepared
according to the 2018 curriculum.

In line with this purpose, the research questions are as follows:

1) What is the level of PISA 2003 space and shape scale competencies in the solved geometry questions in
9th grade textbooks?

2) What are the similarities and differences between the levels covered by 9th grade textbooks according to
the PISA 2003 space and shape scale?

2. Method

In this study, data were obtained using document analysis technique. Document analysis is the process of
collecting existing records and documents related to the research and coding and analyzing them according to
certain rules or system (Cepni, 2018). In the process of document analysis, the researcher first obtains and reads
the sources suitable for the research. He/she notes useful information for his/her research and makes an
evaluation based on the notes he/she takes (Cepni, 2018). In this study, the document analysis technique was
used because data will be collected by taking notes on the solved geometry questions in the textbooks.

In this study, two 9th grade textbooks, one published by a private publishing house and the other by the
Ministry of National Education, were randomly selected and used in high schools prepared according to the 2018
mathematics curriculum. The solved geometry questions in the textbooks were analyzed by document analysis
according to the Space and Shape Scale specified in the PISA 2003 report. 9th grade textbooks were selected
because the age group of 15, to which the PISA exam was applied, corresponds to the 9th grade in Turkey.

2.1. Analyzing the Data

In this study, the solved geometry questions in the 9th grade mathematics textbooks were analyzed according
to the space and shape scale, taking into account the analysis in the PISA 2003 report. 9th grade textbooks were
analyzed by considering the space and shape scale levels in the PISA 2003 report given in Table 1 below.

Table 1. Space and Shape Scale Levels in the PISA 2003 Report.

Levels General competencies that Tasks that students can do
students should have

Level 1  Familiar pictures or drawings of > Makes  simple calculations using  2-dimensional

geometric objects are used. representations given 3-dimensional objects.
Basic calculation skills are
used.
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Table 1 continued

Level 2 Solve problems involving a > Defines simple geometric patterns.

single mathematical > Uses basic technical terms and definitions. Apply basic
representation in which geometric concepts (e.g. symmetry).

mathematical content is > Mathematical interpretations of terms in everyday language
presented directly and in a geometric context (e.g., larger).

explicitly. Use basic > It creates and uses a mental image of an object in both two
mathematical thinking and rules and three dimensions.

in familiar contexts. » Understands the visual two-dimensional representation of a

familiar real-life world.

» Apply simple calculations to solve problems in a geometric
environment (e.g. subtraction, division by two-digit
numbers).

Level 3 Solve problems involving basic > Interpret textual descriptions of unfamiliar geometric
spatial and visual reasoning in situations.
familiar ~ contexts. Relate > Uses basic problem solving skills (designing a simple
different  representations of strategy).
familiar objects to each other. > Spatial and visual perception, basic reasoning skills are used
Use basic problem solving in familiar situations.
skills (designing simple > It works with a specific familiar mathematical models.
strategies).  Apply  simple > Performs simple calculations such as changing the scale
algorithms (multiplication, using basic proportional reasoning).

> Apply routine algorithms to solve geometric problems (e.g.
calculate lengths in familiar shapes).

Level 4 Solve  problems involving > Interpret complex text to solve geometric problems.
spatial and visual reasoning and > Applies by following the process steps.
argumentation in unfamiliar > Unfamiliar geometric situations are interpreted using spatial
contexts. Relate  geometric insight.
representation to algebra. » Uses two-dimensional objects in three-dimensional objects in
Apply sequential processing unfamiliar situations.
steps. Well-developed skills in > Relates two different visual representations to each other.
spatial visualization and > Develop strategies related to geometric context.
interpretation and can apply > Make simple calculations (e.g. multiply a multi-digit decimal
these skills. number by an integer, apply numerical conversions using

proportion and scale, calculate the area of familiar shapes).

Level 5 Solve problems that require > Uses spatial/geometric reasoning, argument, reflection and
assumptions to be made or insight on both familiar and unfamiliar two- and three-
involve working with given dimensional objects.
assumptions. The learner needs » Makes assumptions or works with assumptions to simplify
to accept certain assumptions. and solve a geometric problem in a real-world setting, e.g.
Uses strong spatial reasoning, communicating estimates of quantities and explanations in a
argument and perspective to real-world situation.
identify relevant information. > Interpret multiple representations of geometric phenomena.
Executes sequential and > Uses geometric structures.
multiple processes. » Conceptualize and design sequential multi-step strategies to

solve geometric problems.

» Uses well-known geometric algorithms (in unfamiliar cases
such as the Pythagorean theorem and calculations involving
perimeter, area and volume).

Level 6 Solves problems that require a > Interpret complex textual descriptions and relate them to

lot of calculation. ldentifies and
extracts relevant information.
Relates seemingly disparate
information. Generalizes results
and findings. Provides
evidential explanations.

other (often multiple) representations.

Uses reasoning in unfamiliar and complex situations.

Uses key perspectives to conceptualize complex geometric
situations or  interpret complex and  unfamiliar
representations.

Identify and combine multiple pieces of information to solve
problems.

Design strategies to connect a geometric context with known
mathematical procedures and routines.

They provide written explanations and arguments based on
their perspectives and generalizations.
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In order to determine which level the questions belong to, an example of a question equivalent to level 6 in
the PISA 2003 report is given in Figure 1 below. In the solution of the question, it is stated which skills students
can demonstrate. Based on these skills, the level of the question was determined. This is shown in the sample
question below.

2.1.1. Sample Question

A carpenter has 32 meters of timber and wants to make a border around a garden bed (garden perimeter).
He is considering the following designs for the garden bed.

‘\_‘; f,r" /
I / /
& m f}, & m ,.f"
s
,-"f \ f’lrf
rd
mm -——- 10m
& m & m
mom — = 10m

Circle "Yes" or "No" for each design to indicate whether the garden bed can be made with 32 meters of
wood.

Garden Can a 32 meter wooden garden bed be made using this
design?

Figure A Yes/ No

Figure B Yes/ No

Figure C Yes/ No

Figure D Yes/ No

Analysis of the problem: The item belongs to the domain of area and shape content and the connections fit into
the competence set because the problem is not routine. Students need the competence to recognize two-
dimensional shapes A, C in order to solve the question. D has the same perimeter, so they need to decode visual
information and see similarities and differences. Students need to see if a specific border shape can be made with
32 meters of lumber. In three cases this is quite obvious. Because it consists of rectangular shapes. But the fourth
is a parallelogram, which requires more than 32 meters. This use of geometric understanding and argumentation
skills and some technical geometric knowledge allows this element to indicate level 6.

2.2.Reliability of Data

In this study, the questions in the 9th grade high school mathematics textbooks were analyzed independently
by a mathematics teacher and a faculty member. To ensure reliability, the researchers coded the questions
according to the scale in the PISA 2003 report. The analyses made by the mathematics teacher and the lecturer
were compared and found to be 95% overlapping. While the overlapping codings were taken directly, the
different ones were discussed and a common conclusion was reached. As a result, it was determined to which
level each question in the textbooks belonged among the six levels in the PISA 2003 Space and Shape Scale.

Below is an example of a question that the mathematics teacher and the lecturer first differed in their analyses
and then reached a common conclusion as a result of the discussions.
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Ground Plane

The electric poles to be erected on & mountsin roed modeled as in the figure will be
perpendiculer to the ground plene. The wire to support the pole is the length of the pole.
The engle of the ramp with the ground is 30 degrees.

According to the detz
e) Find the velue of tan{ABC).
b) Find the velue of sin[BAG) if point G is the center of gravity of triengle ABC.

SOLUTION
A
60 'Y\‘I
_ Mountsin Roed
60 ¥ c
”
60"
'
1 ': Ground Plane
o 3

¥f the given rules ere spplied 25 shown in the figure, the sum of the meesures of the
interior angles in right triangle DAE is m(EAD) = 60 degrees. From the opposite angle
m{BAC) = 60 degrees.
Since the length of the wire and the pole ere equel, |BA] = |BC|. In this cese, triengle ABC
is an equilaterel triengle.

a) Since m{ABC) =60 degrees  tan(ABC) = tand0” = ¢'3

b) &
m(BAG) = 30"
Since triengle ABC is en equilsteral triangle

In this case dn‘&)-mm’ -é’

Example of a question coded differently by the mathematics teacher and the lecturer

While the example in Figure 1 was coded as level 4 by the mathematics teacher, it was coded as level 5 by
the instructor. The lecturer stated that the solution of the problem required the use of more spatial skills than
level 4 and that a problem from daily life was transformed into geometry. As a result of the discussion, the
question was coded as level 5.

2.3. Research Ethics
The paper does not require an ethical approvement since no human subjects are included.
3. Results

This section presents the findings of the study. The 9th grade geometry questions in the textbooks were
analyzed according to the PISA 2003 space and shape scale and the data obtained were presented.
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3.1. Findings Regarding the Questions in the 9th Grade Textbook Published by a Private Publishing
House

In the 9th grade textbook, the solved questions in the geometry topics were classified according to the PISA
2003 Space and Shape Scale. The number of solved geometry questions at which level is presented in Table 2
below.

Table 2. Distribution of Questions According to PISA 2003 Space and Shape Level Scale

Questions in the Textbook Published by a

Levels Private Publishing House

Number of Questions %
Level 1 3 3
Level 2 60 71
Level 3 20 24
Level 4 0 2
Level 5 0 0
Level 6 0 0
Total 85 100

According to Table 2, 85 questions in the textbook were included in the classification. As a result of the
classification, it is seen that 2% of the solved geometry questions are at Level 4, 24% are at Level 3, 71% are at
Level 2 and 3% are at Level 1.

Based on the questions in the textbook and their analysis according to the PISA 2003 Space and Shape Scale,
examples of each level are given below, starting from level 1.

According to the figure m(NLK) = m(NLM), [NK] L [LK, [NM] L[LM _{,/ \
IKN| = 5 cm, [LM| = 7 cm How many cm will |[MN| and |KL| be? - ‘ia\\ N
\7\\“« x'f
SOLUTION m@i
Ty

Since the lengths of the perpendiculars descending from a point on the
bisector to the arms of the angle are equal |[KN|=|MN|=5cm
Also, |KL|=|LM|=7cm

Figure 2. Example of a question at level 1 according to the PISA 2003 space and shape scale

The question in Figure 2 is a Level 1 question according to the PISA 2003 Space and Shape Scale. As can be
seen from the solution of the question, there is no need to perform operations for the solution. The situation in
which the perpendiculars lowered from a point on the bisector line that the students are familiar with are equal
was used. Since it is a question that students can answer with their basic knowledge without reasoning, it is
classified as level 1. An example of a level 2 question is given below.

|

In the next figure m(MLK) = 70°, m(KML ) = 55°

Find the measure of angle m( k) /
SOLUTION ; .,
LA70 55°7 M

By using the equality m(KML)+m (MLK) + m({CKM) = 180°

m(LKM) + 70° + 55° = 180° ise m (LKM) = 180° — 125° = 55°

Figure 3. Example of a question at level 2 according to the PISA 2003 space and shape scale
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The question in Figure 3 is a Level 2 question according to the PISA 2003 Space and Shape Scale. As can be
seen from the solution of the question, the rule that the sum of the measures of the interior angles of a triangle is
180 degrees, which students are very familiar with, is used. Students use the rule they are familiar with by
making two simple calculations. The question in Figure 3 is not a question that requires thinking for students.
Since the data in the question in Figure 3 is clearly presented to the student, it is classified as level 2. An
example of a level 3 question is given below.

B A

In the adjacent triangle ABC, points B, E and C and

points A, D and C are lines. 110°
|AB| = |BE| = |AD| 5
If m(ACB)=10" ve m(BAC) = 110°
Find m(CDE) 10
B E c
SOLUTION
m (BAC)+ m (ACB) + m(CBA) = 180°
110° +10° + m(CBA) = 180°
m(CBA) = 180" — 120°
m (CBA) = 60°

ABE equilateral triangle AED isosceles triangle
IAE]| = |AD] dir.
m(AED) = m(ADE) = 65°
m(CDE) = m(DAE) + m(AED)
= 507 + 65°
=115

Figure 4. Example of a question at level 3 according to the PISA 2003 space and shape scale

The question in Figure 4 is a Level 3 question according to the PISA 2003 Space and Shape Scale. As can be
seen from the solution of the question, the student is aware that he/she will form an isosceles triangle. However,
the student cannot decide at first sight which corners will be formed by the union of the corners in the triangle in
the question. Therefore, since an isosceles triangle is formed by connecting the vertices A and E by making basic
visual reasoning in the question, it is classified as level 3. An example of a question at level 4 is given below.

Let us show that the relation between the sides ofa right triangle is /%
related to the similarity of the triangle.

& -]
SOLUTION " \

¥ % e
Let the side lengths of a right triangle as shown in the figure be E', P b r E
named as follows. #

|AB| = ¢ [BD| = p |BC| = a DC| = r
o e T e
IAC| = b m{ABD) = mDAC) =y |AD| = h m({BAD) = m{DCA) = x
Right triangles ABC, ABD and DAC are similar triangles. From similariry'% = % , % = —t: an-d% = h?

When the equations are arranged

ap+r=bt+¢?
a.a=b"+¢?
a2 =b? 4 e Pythagorean theorem is obtained

The equation shows that the relations between the sides of right triangles are obtained by analogy.

Figure 5. Example of a question at level 4 according to the PISA 2003 space and shape scale
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The question in Figure 5 is a Level 4 question according to the PISA 2003 Space and Shape Scale. Since the
question asks students to prove the Pythagorean relation from similarity, there is no need to make assumptions.
As can be seen from the solution of the question, geometry and algebra were associated through visual
reasoning. Since the Pythagorean relation was obtained by performing consecutive steps in the solution of the
problem, it was classified as level 4.

3.2. Findings Related to the Questions in the Grade 9 Textbook Published by the Ministry of National
Education

In the 9th grade textbook, the solved questions in the geometry topics were classified according to the PISA
2003 Space and Shape Scale. The number of solved geometry questions at which level is presented in Table 3
below.

Table 3. Distribution of questions according to PISA 2003 space and shape level scale

Questions in the Textbook Published by the

Levels Ministry of National Education

Number of Questions %
Level 1 1 1
Level 2 108 63
Level 3 42 25
Level 4 6 3
Level 5 13 8
Level 6 0 0
Total 170 100

According to Table 3, 170 questions in the textbook were included in the classification. As a result of the
classification, it is seen that 8% of the solved geometry questions are at Level 5, 3% at Level 4, 25% at Level 3,
63% at Level 2 and 1% at Level 1.

Based on the questions in the textbook and their analysis according to the Space and Shape Scale,
examples of each level are given below, starting from level 1.

W In the adjacent figure, vertex A is the center of
n perpendicularity of triangle ABC.

|AB|=2 and |AC|=4

‘ 4 Find |BC|

Only in a right triangle is the center of
perpendicularity at the corner of @ 90-degree angle.
Then the center of perpendicularity:

m(E)= 90°
|BC[2= |ABP+|AC? = |BC?=22+42
0 . . = [BC)2=20
- |BC|= 245

Figure 6. Example of a question at level 1 according to the PISA 2003 space and shape scale.

The question in Figure 6 is a Level 1 question according to the PISA 2003 Space and Shape Scale. As can
be seen from the solution of the question, the student is asked to do Pythagoras in a simple way. Since the
student can give a direct answer in the solution of the question, the question is classified as level 1. An example
of a level 2 question is given below.
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In the adjacent figure, [AD] is the interior bisector
AR of angle A, |BA] =12 cm and |AC] = 15 cm. Find
f“f" the length of | DC| where P{ABC)=45 cm.

S I
ey
I N

UTHOMN

By the interior bisector theorem gg =i%l=. gg =71T2:-'=“ gg =T‘:_

|BD| =4k and |DC| =5k

P(ABC) =45 and |BA|+|AC| + [BC|=45
12+ 15 +4k+5k=45 then 9k =18 and k=2
|DC|=5k=5-2=10cm

Figure 7. Example of a question at level 2 according to the PISA 2003 space and shape scale

The question in Figure 7 is a Level 2 question according to the PISA 2003 Space and Shape Scale. As can be
understood from the solution of the question, this is a situation that the student is familiar with. The question was
solved with simple calculations using the bisector rule. Since the information in the question is given clearly and
precisely, it is classified as level 2. An example of a level 3 question is given below.

A Right triangle ABC in the figure

- A m{ABC }=15" and [BA] L[AC]
- \ |BC|=20 then A(ABC)=?

20 c

20

Figure 8. Example of a question at level 3 according to the PISA 2003 space and shape scale

This question is a Level 3 question according to the PISA 2003 Space and Shape Scale. In the question, first
of all, it is taken into consideration that the perpendicular lowered at right angles in the triangle 15 - 75 - 90 is
both the height of the triangle and one fourth of the hypotenuse. However, this may not immediately occur to the
student. Then, using basic reasoning, the height is drawn from the right angle. Since the height is one fourth of
the hypotenuse, it is 5. Then the area rule of the triangle is applied.
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In the right triangle ABC in the figure,
[BD] is the interior hisector of vertex B
and [CD] is the exterior hisector of
vertex C.

Find the relation between
m{D) and m(&)

since an exterior angle is equal to the
sum of the measures of two interior
angles that are not adjacent to it

OEC ndec=d+b and

ABG nde2c=2b +a

2Ze=2b+a = c=d+b
2c=2b+a=2-(d+b)=2b+a =2d=a

=:-l:|=%—

:m{ﬁ]=m I

Figure 9. Example of a question at level 4 according to the PISA 2003 space and shape scale

This question is a Level 4 question according to the PISA 2003 Space and Shape Scale. In the question, the

relation between angles was obtained. While obtaining the relation, algebra was associated with geometric
representations by reasoning. In other words, the student performed algebraic operations by utilizing the bisector
dividing the angle into two equal angles.

As shown in the figure on the right, the
height of the staircase between the wall
and the floor is 5 meters and the length of
this staircase is 13 meters. This end of the
ladder, which is at point B, is lifted to point
A. Find how many meters the end of this
ladder, whose angle with the wall in the
second case is equal to the angle between
the eround and the ladder in the first case.

DB| = |A-C| =13 m From the Pythagorean relation
OD|=12 m

since in the second case the angle with the wall is given
equal to the measure of the angle between the floor
and the staircase in the first case

/ol miERs)-m(coR) -a
m(GBD)=m(GCA)=b

From A.S.A OBD = OCA
|OD|=|0Al=12

|OA|=|0B|[+]|BA|=12m =5+|BA|=12 m
= |BA|=? m

As a result, the end of the ladder on the wall was raised 7 meters.

Figure 10. Example of a question at level 5 according to the PISA 2003 space and shape scale
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This question is a Level 5 question according to the PISA 2003 Space and Shape Scale. In this question,
students are asked to use what they know in daily life problems. In other words, in the Level 5 question, the
student makes assumptions or works with assumptions to solve a geometric problem by simplifying it in a real
world environment. It is also ensured that the student uses his/her spatial skills. In this question, the question was
solved by transforming the two ladders leaning against the wall into two triangles and turning the question into a
geometric problem.

3.3. Comparison of 9th Grade Mathematics Textbooks According to PISA 2003 Space and Shape Scale

In the 9th grade mathematics textbooks, geometry questions with solutions that were analyzed according to
the PISA 2003 Space and Shape Scale were shown in the circle graph and a comparison was made. In Figure 11,
the graphs of the textbook published by the private publisher and the textbook published by the Ministry of
National Education are given below.

Book Published by a Private Textbooks Published by MoNE
Publishing House

I \_

m Level 1 m Level 2 mLevel 3 m Level 1 m Level 2 mLevel 3
mlevel 4 mLevel 5ulevel 6 mlevel 4 mLevel 5ulevel 6

Figure 11. Distribution of questions published in textbooks according to levels

In the textbook published by the private publishing house, 3% of the questions belonging to level 1 are
included, while 1% of the questions belonging to level 1 are included in the textbook published by MoNE. While
71% of the questions belonging to level 2 are found in the textbook published by the private publishing house,
63% are found in the textbook published by MoNE. Questions belonging to Level 3 are found in 24% of the
textbook published by the private publishing house, while 25% of the questions are found in the MoNE
textbook. Questions at Level 4 are found in 2% of the private publisher's book and 3% of MoNE's book. Level 5
questions are included in 8% of the MoNE's book, but not in the book published by the private publisher. There
are no questions at level 6 in both books.

4, Discussion and Conlusion

PISA, one of the international exams, provides information about students' mathematics performance. As a
result of the assessments, it is seen that Turkey's achievement is below the average achievement of OECD
countries (MEB EARGED, 2005). It is thought that one of the reasons for this situation may be the textbooks.
Therefore, examining the solved geometry questions in the 9th grade textbook according to the PISA 2003 Space
and Shape Scale can explain both the quality of teaching and the low mathematics performance in PISA.

While 6 levels are defined in the PISA 2003 Space and Shape Scale, it was observed that all levels were not
included in the 9th grade mathematics textbooks. When the solved geometry questions in the textbook published
by the private publishing house are taken into consideration, the first 4 levels are included, while there are no
questions belonging to levels 5 and 6. It was observed that there were at least 4th level questions in the book of
the private publishing house. In the same book, there are 2% questions at level 4. Among these levels, 71% of
the questions were at level 2, 24% were at level 3 and 3% were at level 1. Considering the solved geometry
questions in the textbook published by MoNE, while the first 5 levels are included, there are no questions from
the 6th level. It was observed that there were at least level 1 questions in the examined book. There is 1% of 1st
level questions in the book. In the book, 63% of the questions belong to the 2nd level, while 25% of the
questions belong to the 3rd level, 3% to the 4th level and 8% to the 5th level.
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It was revealed that both of the 9th grade textbooks examined included questions at the 2nd level according
to the PISA 2003 space and shape scale. As a result of this situation, it can be said that students are mostly
prepared at Level 2 in the PISA exam. However, while the textbook published by MoNE includes questions
from Level 5, there are no questions from this level in the textbook published by the private publishing house.
While the questions in the textbook published by the private publishing house are thought to encourage practice
and are exam-oriented, the questions in the textbook published by MoNE are thought to have a structure that
aims to take students to higher levels. For this reason, it is thought that the textbook published by MoNE is likely
to increase students' success in the PISA exam more. Based on the opinions of secondary school mathematics
teachers, Korkmaz, Tutak, and Ilhan (2020) stated that the existing textbooks should be reviewed and improved
and that the textbooks are mostly used to solve questions and assign homework. Although this study was
conducted using the document analysis technique, teacher opinions also supported that the textbooks have an
exam-oriented structure. Especially the high number of Level 2 questions in the textbooks or the low number of
higher level questions can be seen as an indicator of this situation. Based on this result, higher level questions
should be included in the textbooks according to the PISA 2003 space and shape scale.

When the questions in the textbooks are compared with the student tasks in the space and shape scale, they
provide competencies such as performing operations with simple concepts, finding simple patterns, using basic
reasoning, and working on very familiar situations. However, the books are inadequate in helping students
acquire higher-level competencies such as using reasoning at a high level in geometry questions, solving
problems, and developing proofs and explanations to create mathematical representations of real-life situations.
In the book published by MoNE, 13 Level 5 levels were found. However, this is not considered to be sufficient
when Turkey's PISA mathematics achievement averages are considered.

It was seen that the solved geometry questions examined in the books were mostly at Level 3. In the books
examined by Yildirim (2019), Baki and iskenderoglu (2011), questions were mostly found at levels 2 and 3. The
reason for this may be that the books examined by the researchers were middle school books, so it can be
thought that there are levels where operations are performed with simpler concepts and simple reasoning is used.
It is thought that the books at high school level should include questions at higher levels. However, the levels of
solved geometry questions in the books examined within the scope of the research are similar to the results found
by Yildirim (2019) and Baki and Iskenderoglu (2011).

The questions in PISA exams enable students to use skills such as formulating and mathematical
interpretation, reasoning, communicating, problem solving in the face of various situations or a problem
situation. However, it was concluded that the textbooks used in the 9th grade in Turkey do not reflect these skills
since they are generally seen to cover the first three levels. However, textbooks in important subjects such as
geometry are expected to be at a level that can provide higher level competencies covering all the levels in PISA.

5. Recommendations

PISA assessments have been effective in improving the education system in many countries. It is assumed
that the results obtained from PISA assessments show the quality of education of countries. As a result of this
research, the recommendations are as follows:

> In this study, the 9th grade textbook was analyzed according to the PISA 2003 Space and Shape Scale.
It can also be analyzed according to other scales of PISA.

> Higher level questions, especially (Level 5 and 6) questions, can be included more in the textbooks.

> In this study, geometry questions with solutions in the 9th grade textbook were analyzed. Other
geometry questions in the textbook can also be examined.

> In addition to teacher competencies, teacher's guidebooks can also be effective in increasing the
effectiveness of the questions. Therefore, examining the teachers' guidebooks as well as the textbooks according
to the PISA 2003 Space and Shape Scale may help to eliminate the deficiencies.

Funding: No funding was reported for this study.

Declaration of interest: The author declares no conflict of interest.
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9. Simf Matematik Ders Kitaplarmin PISA 2003 Uzay ve Sekil Olcegine Gore
Incelenmesi

1. Giris

Uluslararas1 6lgme ve degerlendirme sinavlari, {lkelerin kendi egitim sistemlerini degerlendirerek
gelistirmelerine yardimer olmaktadir. Bu sinavlardan biri olan PISA (Uluslararast Ogrenci Degerlendirme
Programi), Ekonomik Isbirligi ve Kalkinma Orgiitii (OECD) tarafindan {iger yillik dénemler halinde, 15 yas
grubundaki 6grencilerin kazanmig olduklart bilgi ve becerileri degerlendiren bir aragtirmadir. PISA’nin temel
amaci, Ogrencilerin okulda 6grendikleri bilgi ve becerileri giinliik yasamda kullanma becerilerini 6lgmektir
(PISA, 2018). PISA o6grencilerin okuma becerileri, matematik ve fen okuryazarligi yeterlilikleri {izerinde
durmaktadir. Okullarda kullanilan ders kitaplari bu yeterliliklerin kazandirilmasinda 6nemli bir yere sahip
oldugu diistintilmektedir.

Ders kitaplari, egitim 6gretim siirecinde kullanilan en 6nemli ve yaygin araglardan biridir (Beaton vd., 1996).
Ciinkii ders kitaplari, 6grencilerin yas ve seviyelerine uygun bir sekilde konulart agiklayan 6nemli bir egitim
materyalleridir (Bayrakgi, 2005; Altun, 2004). Ogrencilere uygun hazirlanan ve matematik egitiminde de
kullanilan ders kitaplar1 dgrencilerinin basarisini olumlu yonde etkilemektedir (Reys ve Reys, 2006). Ciinki
matematik ders kitaplari i¢erik olarak ¢oziimlii 6rnek ve aligtirmalarin gok¢a bulunmasi 6grencilerin matematigin
temellerini anlamasina yardimei olmaktadir (Yeap, 2005).

PISA’da matematik igerik alani dort alandan olusmaktadir. Bunlar; degisim ve iligkiler (cebirsel ifadeler,
denklemler, esitsizlikler, tablo ve grafik gdsterimlerini iceren fonksiyonlar ve cebir), uzay ve sekil (perspektif
cizimleri, harita ¢izimleri ve diger sekillerin ¢izilmesi ve doniistiiriilmesi, fighoyutlu goriiniimlerin), ¢okluk
(sayilar, sayisal islemler, zihinden hesaplamalar, tahmin ve sonuglari degerlendirme gibi alt konular1 ve
eylemleri), belirsizlik ve veridir (olasilik ve istatistik ) (MEB, 2018, s. 60-61).

Ulkemizde matematik ders kitaplarinda sayilar ve cebir, geometri, veri, sayma ve olasilik olmak iizere iic
6grenme alani bulunmaktadir (MEB, 2018). Bu 6grenme alanlari, PISA sinavinin igerik alanlari ile asagidaki
gibi:

e Sayilar, ¢okluk ile

o Cebir, degisim ve iliskiler ile

o Geometri, uzay ve sekil ile

o Veri, sayma ve olasilik ise belirsizlik ve veri ile iligkilendirilir.

PISA Smava katilan {ilkelerin matematik igerik alanlarindaki Ogrenci basarilarint birgok faktor
etkilemektedir. Bu faktorlerin en énemlilerinden biri de 6gretmenlerdir (Dursun ve Dede, 2004). Ogretmenlerin
en 6nemli kaynaklarindan biri ders kitaplaridir (Baki ve Iskenderoglu, 2011). Ogretmenlerin 6gretim kalitesi,
kullandiklar1 ders kitaplarinin tiiriinden dogrudan etkilenmektedir (Pratama ve Retnawati, 2018). Bununla
birlikte ders kitaplarinin sinavlara uygun hazirlanmasi 6grencilerin basarisini olumlu ydnde etkileyecek bir
faktordiir (Toklucu, 2005). Ders sirasinda dgrencilere sunulan matematiksel etkinlikler genellikle ders kitabindan
secilmis etkinliklerdir (Bozkurt ve Kuran, 2016). Bu, ders kitaplarinin, kavramlari/konulart 6gretmek igin
etkinliklerde 6gretmenlere yardimei oldugu anlamina gelir. Ogretmenlerin etkili bir sekilde 6gretebilmeleri i¢in
ders kitaplari, hem 6gretmen hem de 6grenciler i¢in anlamli 6grenmeyi besleyecegi sekilde hazirlanmalidir. Bu
nedenle ders kitaplarinda yer alan sorularin PISA smaviyla uyumlu olmasi dgrencilerin basarilarini olumlu
etkileyecegi diisiiniilmektedir. Bu durumu test etmek i¢in PISA’da yer alan uzay ve sekil dl¢egi baz alinarak 9.
Smif matematik ders kitaplar incelenmistir.

1.1. Literatiir Taramasi

Literatiir incelendiginde Baki ve iskenderoglu’nun (2011) yapmis oldugu ¢alisma da 8. simf matematik ders
kitaplarinda yer alan sorular PISA matematik yeterlilik diizeylerine gore incelenmistir. Caliyma sonucunda 8.
Smif matematik ders kitaplarinda yer alan sorular PISA‘nin 1. ve 3. diizey matematik yeterliliklerinin fazla
oldugu goriilmiistiir. Ayrica 5. ve 6. diizeyde soru bulunmadig: belirtilmistir. Arastirmacilar 9. simf matematik
ders kitaplarmin PISA matematik yeterlilik diizeyine incelenmesi 6nermislerdir. Seis (2011) ise 6 — 8. smif
matematik ders kitaplarinin PISA 2003 belirsizlik 6lcegine gore inceleyerek kitaplarda yer alan diizeyler
arasinda karsilastirma yapmustir. Incelemenin sonucunda matematik ders kitaplarinda bulunan sorularin
c¢ogunlugunun 2. ve 3. diizeye ait sorular olustugu ortaya konmustur. Ayrica Seis (2011) calismasinda ders
kitaplarinin st diizey becerileri kazandirabilecek yeterlilikte olmadigini ifade etmistir. Ayrica Yildirim (2019) 5-
8. siif matematik ders kitaplarinin PISA 2003 degisim ve iliskiler dlgegini ne kadar kapsadig: arastirmistir. Bu
arastirmanin sonucunda en fazla 2. diizeyde sorulara yer verildigi ortaya konulmustur. Bununla birlikte ders
kitaplarinda 4,5 ve 6. diizeyde higbir soru bulunmadigi belirtilmistir. Diger ¢alismalardan farkli olarak Baltaci ve
Biber (2021) Tiirkiye ile Singapur’da okutulan 8. Simif matematik ders kitaplarim1 PISA matematik yeterlilik
Olcegin gore karsilastirmali olarak incelemistir. Arastirmanin sonuglari, Tirkiye 8. Simif matematik ders
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kitaplarinda en fazla 2. diizeyde soru bulundugu 5 ve 6. diizeyde soru olmadigini gdstermistir. Ayrica
Singapur’da okutulan 8. sinif matematik ders kitaplarinin Tiirkiye’ye gore daha tist diizeyde oldugu belirtilmistir.

Asagidaki sekilde Tiirkiye’nin 2003 ile 2018 yillar1 arasindaki PISA sinavlarina ait performansina yer
verilmistir (MEB, 2018).
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PISA 2003 PISA 2006 PISA 2009 PISA 2012 PISA 2015 PISA 2018

Sekil 1. PISA 2003 ile PISA 2018 uygulamalar1 arasinda Tiirkiye’nin matematik performansindaki degisim
(MEB, 2018)

Sekil 1°de goriildiigii gibi 2003 ile 2018 yillar1 arasinda Tiirkiye’nin PISA smavi basarisi 423 ile 454
arasinda degisiklik gostermektedir. Tiirkiye PISA 2003 ile PISA 2012 smavlari arasinda bir artis gosterirken
PISA 2015 simavinda diisiis yasamigtir. PISA 2018 sinavinda ise diger yillara gére en yiiksek ortalamaya
ulagmistir. Ancak Tiirkiye PISA ortalama matematik puanin {stiine higbir sinavda ¢ikamamistir (MEB, 2018).
Ogrencinin sosyoekonomik ve sosyokiiltiirel diizeyi (Sarier, 2016), motivasyonu, tutumu, ilgisi ve 6zgiiveni
(Akan, 2016), okulun akademik basariya verdigi deger (Akan, 2016), d6gretmen Ogrenci iletisimi (Erden vd.,
2014) ve okulda kullanilan kaynaklar (Acar, 2012) Tiirkiye’nin PISA smavinda sergiledigi diisiik basarisim
aciklayan etkenler olarak belirtilebilir.

1.1. Arastirmanin Gerekcesi

Bu caligmada PISA smavinin basarisini etkileyen etkenlerden biri okul kaynaklarindan ders kitab1 {izerinde
calismustir. Literatiirde degisim ve iligkiler (Yildirim, 2019), olasilik ve istatistik (Seis, 2011) 6l¢egi kullanilarak
yapilan c¢aligmalar bulunurken uzay ve sekil dlgegine gore ders kitaplarinin incelenmesine dair yeteri kadar
¢alisma bulunmamaktadir. Yapilacak ¢alismayla elde edilen bulgularin bu boslugu doldurmak ag¢isindan kayda
deger sonuglar vererek literatiire katki saglanmasi hedeflenmektedir. Ayrica yapilan arastirmalarda ortaokul
kitaplarinin incelenmesi yapilmigsken 9. sinif ders kitaplari {izerine yapilan bir ¢aligmaya rastlanilmamigtir. Bu
nedenle bu ¢alismada 9. Sinif matematik ders kitaplarinda yer alan ¢6ziimlii geometri sorulart PISA 2003 uzay
ve sekil Ol¢egine gore incelenmistir. Arastirmada bulunan sonuglar neticesinde 9. Simif matematik ders
kitaplarinin PISA 2003 raporunda uzay ve sekil yeterlilik dlgegine gore hangi diizeylerde sorulara yer verildigi
belirlenecektir. Bu bakimdan 9. Simif ders kitaplarinin gelisimine onerilerde bulunarak gelisimine katki
saglanacag diisiiniilmektedir.

1.2. Arastirmanin Amaci

Bu aragtirmanin amaci, PISA matematik icerik alanlarindan biri olan Uzay ve Sekil PISA 2003 dlgegine gore
Tiirkiye’de okutulmakta olan ve 2018 6gretim programina gdre hazirlanan biri 6zel bir yayinevine digeri de
MEB’in yaymlamis oldugu 9. Sinif ders kitaplarinda yer alan ¢6ziimlii geometri sorularini incelemektir.

Bu amag¢ dogrultusunda arastirmanin sorulari asagidaki gibidir:

1) 9. simf ders kitaplarinda yer alan ¢6ziimlii geometri sorulart PISA 2003 uzay ve sekil 6lgeginde yer alan
yeterlilikler ne diizeydedir?

2) 9. smuf ders kitaplarmin PISA 2003 uzay ve sekil Olgegine gore kapsadiklari diizeyler arasindaki
benzerlikler ve farkliliklar nelerdir?

2.Yontem

Bu arastirmada veriler, dokiiman analizi teknigi kullanilarak elde edilmistir. Dokiiman analizi, yapilan
arastirma ile ilgili mevcut kayit ve belgeleri toplayip belirli kural veya sisteme gore kodlayip inceleme islemine
denir (Cepni, 2018). Dokiiman analizi siirecinde, arastirmaci Oncelikle arastirmasina uygun kaynaklari elde
ederek, okur. Arastirmasi icin faydali bilgileri not alir ve aldig1 notlardan yola ¢ikarak degerlendirme yapar
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(Cepni, 2018). Bu arastirma da ders kitaplarinin icerisinde yer alan ¢6ziimlii geometri sorulari {izerinde notlar
almarak veriler toplanacagi i¢in dokiiman analizi teknigi kullanilmustir.

Bu aragtirmada, 2018 matematik 6gretim programina gore hazirlanmis liselerde okutulan biri 6zel bir
yaymevinin digeri Milll Egitim Bakanligi’nin yayimladig: iki adet 9. sinif kitabi rastgele secilerek kullanilmustir.
Kitaplarda yer alan ¢dziimlii geometri sorular1 PISA 2003 raporunda belirtilen Uzay ve Sekil Olgegine gore
dokiiman analizi yapilarak incelenmistir. 9. sinif ders kitaplarinin se¢ilme nedeni, PISA smavinin uygulanmis
oldugu 15 yas grubu Tiirkiye’de 9. sinifa denk gelmesidir.

2.1.Verilerin Analiz Edilmesi

Bu arastirmada, PISA 2003 raporunda yer alan analizler géz oniine alinarak uzay ve sekil 6lgegi dikkate
almarak 9. simif Matematik ders kitaplarinda yer alan ¢6ziimlii geometri sorular1 uzay ve sekil 6lgegine gore
incelenmigtir. 9. siif ders kitaplart agsagida Tablo 1°de verilen PISA 2003 raporunda yer alan uzay ve sekil

Olcegi diizeyleri goz oniinde bulundurularak analiz edilmistir.

Tablol. PISA 2003 Raporunda Yer Alan Uzay ve Sekil Olgegi Diizeyleri.

Diizeyler Ogrencilerin sahip olmasi Ogrencilerin yapabilecekleri gorevler
gereken genel yeterlilikler

Diizey 1 Asina olduklar1 resimleri veya » 3 boyutlu nesneleri verilen 2 boyutlu temsilleri
geometrik nesnelerin  ¢izimleri kullanarak basit hesaplamalar yapar.
kullanilir.  Temel  hesaplama
becerileri kullanilir.

Diizey 2 Matematiksel icerigin dogrudan ve » Basit geometrik oriintiileri tanimlar.
acikca  sunuldugu  tek  bir » Temel teknik terimleri ve tamimlari kullanir.
matematiksel ~ temsili  igeren Temel geometrik kavramlari (Grnegin, simetri)
problemleri cozer. Temel uygular.
matematiksel diisiinme ve » Giinlik dildeki terimlerin matematiksel olarak
kurallar1 asina olduklar1 geometrik baglamda yorumlar (6rnegin, daha
baglamlarda kullanilir. biiytik).

» Hem iki hem de ii¢ boyutlu bir nesnenin zihinsel
goriintiistini olusturur ve kullanir.

» Asina olunan bir gergek yasam diinyay1 gorsel iki
boyutlu temsilini anlar.

» Geometrik bir ortamda problemleri ¢6zmek i¢in
basit hesaplamalar uygular(6érnegin; ¢ikarma, iki
basamakli sayiya bolme).

Diizey 3 Asina olduklar1 baglamlarda temel » Asina olunmayan geometrik durumlarin metinsel
uzamsal ve gorsel akil yiirlitmeyi aciklamalarint yorumlar.
iceren problemleri ¢oziiliir. Asina » Temel problem ¢ozme becerileri kullanmir (basit bir
nesnelerin ~ farkli  temsillerini strateji tasarlamak).
birbiri ile iligkilendirilir. Temel » Asina durumlarda uzamsal ve gorsel algilama,
problem  ¢dzme  becerilerini temel akil yiiriitme becerileri kullanilir.
kullanir (basit stratejiler > Belirli bir tanidik matematiksel modellerle galisir.
tasarlamak). Basit algoritmalar > Olgek degistirme gibi basit hesaplamalar yapar.
uygular (Carpma, temel orantili akil yiiriitme kullanarak)

» Geometrik problemleri ¢6zmek igin rutin
algoritmalar uygular (6rnegin; tanidik sekillerdeki
uzunluklar1 hesaplar).

Diizey 4 Asina  olmayan  baglamlarda » Geometrik problemleri ¢ézmek igin karmagik
uzamsal ve gorsel akil yliriitme ve metni yorumlar.
tartismay1  iceren  problemleri » Islem adimlarini takip ederek uygular.
¢ozer. Geometrik temsili cebir ile » Agina olunmayan geometrik durumlarda uzamsal
iligkilendirir. i¢ gori kullanilarak yorumlanir.
Ardigik islem adimlar1 uygular. » Asina olmadigi durumlarda iki boyutlu nesneler ii¢
Uzamsal  gorsellestirmede  ve boyutlu nesnelerde kullanir.
yorumlamada  becerileri iyi > Iki farkl gorsel temsili birbiri ile iliskilendirir.
gelismis ve  bu  becerileri » Geometrik baglama iligkin strateji gelistirir.
uygulayabilir. > Basit hesaplamalar yapar. (Ornegin; ¢ok

basamakli ondalik sayiy1 bir tamsay1 ile g¢arpin,
orantt ve Olgek kullanarak sayisal doniigiimler
uygulaym, tanidik sekillerin alanlarini hesaplar.)
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Tablo 1’in devami

Diizey 5 Varsayimlarin yapilmasini » Hem agina hem de asina olunmayan iki ve ig
gerektiren veya verilen boyutlu nesneler iizerinde uzamsal/geometrik akil
varsayimlarla caligmay1 igeren yiiriitme, argiiman, yansima ve i¢ gori kullanir.
problemleri ¢dzer. Ogrenci belli » Gergek diinya ortaminda geometrik bir problemi
kabulleri kabul etmesi gerekir. basitlestirmek ve ¢ozmek i¢in varsayimlarda
Ilgili bilgileri tammlamak igin bulunur veya varsayimlarla ¢aligir, 6rnegin gergek
giicli uzamsal akil yiiriitme, diinyadaki bir durumda niceliklerin tahminini ve
argliman ve bakis acist kullanir. aciklamalari iletir.

Ardisik ve ¢oklu siiregler yliriitiir. » Geometrik olaylarin ¢oklu temsillerini yorumlar.

»  Geometrik yapilart kullanir.

» Geometrik problemleri ¢dzmek icin ardigik ¢ok
adimli stratejileri kavramlagtirir ve tasarlar.

> lyi bilinen geometrik algoritmalart kullanir.
(Pisagor teoremi gibi yabanci durumlarda ve
¢evre, alan ve hacim i¢eren hesaplamalar yapar).

Diizey 6 Cokca hesap yapmasi gerektiren » Karmasik metinsel agiklamalari yorumlamak ve
problemleri ¢ozer. lgili bilgiler bunlar1 diger (genellikle ¢oklu) temsillerle
tanimlar ve ayiklar. Birbirinden iligkilendirir.
farkli  gibi  goriinen bilgileri » Asina olmayan ve karmasik durumlarda akil
iligkilendirir. Sonuglari ve yiirtitme kullanir.
bulgular1 genellestirir. Kanitlayict » Karmagik geometrik durumlari
aciklamalar sunar. kavramsallagtirmak veya karmasik ve yabanct

temsilleri yorumlamak i¢in dnemli bakis agilarini
kullanir.

» Problemleri ¢ozmek ic¢in birden fazla bilgi
pargasini tanimlar ve birlestir.

» Geometrik bir baglami bilinen matematiksel
prosediirler ve rutinlerle baglamak icin strateji
tasarlar.

» Bakig agilarina ve genellestirmelerine dayanan

yazili agiklamalar ve argiimanlar saglarlar.

Sorularin hangi diizeye ait oldugunu belirlemek adina asagida Sekill’de PISA 2003 raporunda diizey 6’ya
denk bir soru ornek verilmigtir. Sorunun ¢6ziimiinde Ogrencilerin hangi ozellikleri gdsterebilecekleri
belirtilmistir. Bu becerilerden yola ¢ikarak da sorunun diizeyi belirlenmistir. Asagida bu durum &rnek soruda

gosterilmistir.
2.1.1. Ornek Soru

Bir marangoz 32 metrelik keresteye sahip ve bir bahge yataginin (bahge g¢evresi) ¢evresini bordiir yapmak

istiyor.
Bahge yatagi i¢in agagidaki tasarimlari diigiiniiyor.
el
& m
10m
(€| -
& m
10m

= J/ /
/ /
J_,f’"r & m f,.-"r
/ \ /

£
10m
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& m
10m
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9. Sunif Matematik Ders Kitaplarimin PISA 2003 Uzay ve Sekil Olgegine Gore Incelenmesi

Bahce yataginin 32 metre ahsapla yapilip yapilamayacagini belirtmek icin her tasarim i¢in “Evet” veya
“Hayir” segenegini daire igine alin.

Bahce Bu tasarim kullanilarak 32 metre ahsaptan bahce yatagi
yapilabilir mi?

Sekil A Evet / Hayir

Sekil B Evet / Hayir

Sekil C Evet / Hayir

Sekil D Evet / Hayir

Sorunun Analizi: Oge, alan ve sekil igerigi alanina aittir ve sorun rutin olmadig1 icin baglantilar yeterlilik
kiimesine uyar. Ogrencilerin, soruyu ¢dzmek amaciyla iki boyutlu A, C sekillerini tanima yeterliligine ihtiyaglar1
vardir. D ayn1 ¢evreye sahiptir, bu nedenle gorsel bilgilerin kodunu ¢ézmeleri ve benzerlikleri ve farkliliklar
gormeleri gerekir. Ogrenciler 32 metrelik kereste ile belirli bir bordiir sekli yapilip yapilamayacagini gérmek
gerekir. U¢ durumda bu oldukea belirgindir. Ciinkii dikdértgen sekillerden olusmaktadir. Ancak dérdiinciisii, 32
metreden fazla gerektiren bir paralelkenardir. Geometrik kavrayisin bu kullanim1 ve argiimantasyon becerileri ve
bazi teknik geometrik bilgiler, bu 6genin diizey 6’y1 gdstermesini saglar.

2.2.Verilerin Giivenilirligi

Bu arastirmada lise 9. siif matematik ders kitaplarinda yer alan sorular bir matematik 6gretmeni ve bir
Ogretim iiyesi iki kisi tarafindan birbirinden bagimsiz analiz etmistir. Giivenilirligi saglamak icin arastirmacilar
kodlamalar1 PISA 2003 raporunda yer alan 6lgege gore yapmislardir. Matematik 6gretmeni ve §gretim iiyesinin
yapmus olduklar1 analizler karsilastirilmis ve %95 oraninda ortiistiigii goriilmiistiir. Ortiisen kodlamalar dogrudan
almirken farkli olanlar {izerinde tartisilmis ve ortak bir sonuca varilmistir. Bunun sonucunda da ders kitaplarinda
yer alan her bir sorunun PISA 2003 Uzay ve Sekil Olceginde bulunan alt1 diizeyden hangi diizeye ait olduklar1
belirlenmistir.

Asagida matematik 6gretmeni ve Ggretim iiyesinin yapmus olduklar1 analizlerde 6nce farkli olup daha
sonra yapilan tartigmalar neticesinde ortak bir sonuca varilan soru drnegi verilmistir.

Yer Diizlemi

Sekildeki gibi modellenen bir dag yoluna dikilecek elektrik direkleri yer diizlemine
dik clacaktr. Diredi destekleyecek tel, diredin uzunlugundadir. Rampanin yer ile
yaptigi agiise 30° dir.

Verilenlere gére

a) tan (ﬁc) degerini bulunuz.
b) G noktasi ABC Gggeninin agirhk merkezi ise sin(BAG) degerini

bulunuz.
B
go° . Tel
. Dajyolu

6 " C
AR

1

1

£

~f30 Yer dizlemi
Verilenler sekildeki gibi uygulanirsa DAE dik Gicgeninde i agilann Slgtsi
toplamindan m[ﬁﬁ) =60° dir.Ters agilardan m { ) =60° alur.
Telile diredin uzunlugu esit oldugundan |BA| = |BC| olur. Bu durumda ABC liggeni
eskenar Gggen olur,
— o
a) m{ABE) = 60° oldudundan tan{ABC) = tan0® = y3 olur.

ABC Gggeni eskenar Gggen oldudu igin
-
miBAG )= 30" olur.

Budurumda sin{ BAG )= sinW:,lr olur.

Sekil 1. Matematik 6gretmeni ve 0gretim iiyesi tarafindan farkli kodlanan soru 6rnegi

33




B. Bayram & G. A¢ikyildiz

Sekil 1’de yer alan O6rnek matematik Ogretmeni tarafindan 4. diizey olarak kodlanirken G6gretim iiyesi
tarafindan 5. diizey olarak kodlanmistir. Ogretim {iyesinin sorunun ¢dziimii 4. diizeyden daha fazla uzamsal
becerilerinin kullanilmasini gerektigini ve giinliik hayattan bir problemi geometriye donistirildigini
belirtmistir. Yapilan tartigma neticesinde soru 5. diizey olarak kodlanmustir.

2.3. Arastirmanm Etik izinleri
Ornekleme insan dahil edilmedigi igin ¢alisma icin etik onay: gerekmemektedir.
3.Bulgular
Bu boliimde arastirmanin bulgular1 yer almaktadir. 9. sinif ders kitaplarinda yer alan ¢oziimlii geometri
sorularinin PISA 2003 uzay ve sekil dlgegine gore incelenip elde edilen veriler sunulmustur.
3.1. 9. Simf Ozel Yaymevinin Yaymladig1 Ders Kitabinda Yer Alan Sorulara Yonelik Bulgular

9. siif ders kitabindaki geometri alanindaki konularda yer alan ¢éztimlii sorularin PISA 2003 Uzay ve Sekil
Olgegine gore simiflandirilmistir. Coziimlii geometri sorularimin hangi diizeyde kag tane soru oldugu asagida
Tablo 2’de sunulmustur.

Tablo 2. Sorularm PISA 2003 Uzay ve Sekil Diizey Olgegine Gore Dagilimi

Diizeyler Ozel Yaymevinin Yaymladig Ders Kitabinda

Yer Alan Sorular

Soru Sayilar %
Diizey 1 3 3
Diizey 2 60 71
Diizey 3 20 24
Diizey 4 0 2
Diizey 5 0 0
Diizey 6 0 0
Toplam 85 100

Tablo 2’ e gore ders kitabinda bulunan 85 soru siniflandirmaya dahil edilmistir. Siniflandirmanin sonucunda
¢ozlimlii geometri sorularinin %2’sinin Diizey 4’te, %24’ {iniin Diizey 3’de, %71’inin Diizey 2’de ve %3 {iniin
Diizey 1°de oldugu goriilmektedir.

PISA 2003 Uzay ve Sekil Olcegine gore ders kitabindaki sorular ve analizlerinden yola ¢ikarak asagida
diizey 1’den baslayarak sirsiyla her bir diizeye ait 6rneklere yer verilmistir.

K_-"
=) X
Sekildeki verilere gére m(NLK) = m(NLM), [NK] L [LK, [NM] L [LM ve (,/’ N\
IKN| =5 cm, |LM| = 7 cm ise |MN| ve |KL| nun kag cm oldugunu bulalim. L < - /N
H‘“‘\ a'x
?\\“‘\-\ /
cuzom 2 o/
M ™

Aglortay Gzerinde alinan bir noktadan, aginin kollarina indirilen dikmele-
rin uzunluklar egit oldugundan |[KN| = [MN| = 5 cm olur.
Ayrica |[KL| = |LM| = 7 cm bulunur.

Sekil 2. PISA 2003 uzay ve sekil 6lgegine gore diizey 1’e ait soru rnegi.

Sekil 2°de yer alan soru PISA 2003 Uzay ve Sekil Olcegine gore 1. Diizey bir sorudur. Sorunun ¢dziimiinden
de goriilecegi gibi ¢oziim igin islem yapmaya gerek yoktur. Ogrencinin asina oldugu aciortay dogrusunun
iizerinden aliman bir noktadan indirilen dikmelerin esit oldugu durum kullanilmistir. Ogrencilerin akil yiiriitme
yapmadan temel bilgileriyle cevaplayabilecekleri tiirden bir soru olmasi nedeniyle diizey 1 olarak
smiflandirilmistir. Asagida diizey 2’ye ait bir soru 6rnegine yer verilmistir.
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= ~
Yandaki sekilde KLM tggen m(MLK) = 70°, m(KML ) = 55° oldu-
guna gore m[lﬂa‘l} nd bulalhm.

m LA?O 55° M

m(KML) +m (MLK) + m({CKM) = 180° esitliginde verilen degerler
yerlerine yazilir.
m(LKM) + 70° + 55° = 180° ise m (LKM) = 180° — 125° = 55° olarak bulunur.

Sekil 3. PISA 2003 uzay ve sekil dlcegine gore diizey 2’e ait soru 6rnegi.

Sekil 3°de yer alan soru PISA 2003 Uzay ve Sekil Olcegine gore 2. Diizey bir sorudur. Sorunun ¢dziimiinden
de goriilecegi ilizere 6grencilerin ¢ok agina oldugu bir li¢genin i¢ ag1 6l¢iilerinin toplaminin 180 derecedir kuralt
kullanilmustir. Ogrenciler asina olduklari kurali iki basit hesaplama yaparak kullamir. Sekil 2’deki soru 6grenciler
icin diisiinme gerektiren bir soru degildir. Sekil 3’deki soruda veriler agik¢a 6grenciye sunuldugundan diizey 2
olarak smiflandirilmistir. Asagida diizey 3’e ait bir soru drnegine yer verilmistir.

Yandaki ABC iggeninde B, E ve C noktalan ile A, r
D ve G noktalan dogrusaldir. 110e

|AB| = |BE| = |AD|
m[}’-‘ﬁé} =10° ve m[Eﬁﬁ} =110" olduguna gore
m{(ﬁ} nd bulahm. 10

=)

m (BAC) + m (ACB) + m(CBA) = 180°
110° +10° +m(CBA) = 180°
m(CBA) = 180° — 120°
m(CBA) = 60° olur.

Bu durumda ABE eskenar, AED ikizkenardir,
Yani [AE| = |AD| dir.
Oyleyse m(AED) = m(ADE) = 65° olur.
m(CDE) = m(DAE) + m{AED) esitliginden
= 50° + B5°
= 115" olur.

Sekil 4. PISA 2003 uzay ve sekil 6l¢egine gore diizey 3’e ait soru 6rnegi.

Sekil 4’te yer alan soru PISA 2003 Uzay ve Sekil Olgegine gore 3. Diizey bir sorudur. Sorunun ¢dziimiinden
de goriilecegi gibi 6grenci ikizkenar tiggen olusturacaginin farkindadir. Ancak soruda yer alan liggende hangi
koselerin birlesmesi ile olusturacagina 6grenci ilk goriiste karar veremez. Bu yiizden soruda temel gorsel akil
yirlitme yaparak A ve E koselerini birlestirerek ikizkenar iiggen olusturuldugundan diizey 3 olarak
simiflandirilmistir. Asagida diizey 4’te ait bir soru 6rnegine yer verilmistir.
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oRex 2

Dik iiggende kenarlar arasindaki bagintinin Oggende benzerlik-
le iliskili oldugunu gosterelim.

 glzim

Sekildeki dik Gggenin kenar uzunluklan ve agilan asagidaki gibi 8 p r G
isimlendirilmis olsun.

|AB| =c |BD|=p |BC|=a IDC|=r

IAC| = b m(ABD) = m(DAC) = y IAD| = h m(BAD) = m(DCA) = x

ABC, ABDve DAC dik iggenleribenzertggenlerdir. Benzerlikten% = %, E =i: ve % = % orantila-

n yazilr. Esitlikler dizenlendiginde ap = ¢2, ar=b2 ve p - r=h2olur. ilk iki esitlik taraf tarafa toplandiginda
ap + ar = b? + c? esitligi elde edilir. Aynca ABC tggeninde hipoteniis uzunlugu a = p + r seklinde
yazilabilir. Esitlik dizenlendiginde
ap+n=b?+c2
a.a=b?+c?
a? = b? + c2 Pisagor teoremi elde edilir.
Esitlikten dik Gggenlerin kenarlan arasindaki bagintilann benzerlikle elde edildigi géralr.

Sekil 5. PISA 2003 uzay ve sekil 6lcegine gore diizey 4’e ait soru 6rnegi.

edilmesinden dolay: diizey 4 olarak siniflandirilmistir.

3.2. 9. Sumf Milli Egitim Bakanhgr’nin Yayinladigi Ders Kitabinda Yer Alan Sorulara Yonelik Bulgular

Tablo 3’de sunulmustur.

Tablo 3. Sorularin PISA 2003 uzay ve sekil diizey 6lgegine gore dagilimi

Sekil 5°de yer alan soru PISA 2003 Uzay ve Sekil Olcegine gore 4. Diizey bir sorudur. Soru da Pisagor
bagmtisinin ispatinin benzerlikten yapilmasi istenildiginden 6grenciden varsayimda bulunulmasi gereken bir
durum s6z konusu degildir. Sorunun ¢6ziimiinden de goriilecegi tizere gorsel akil yiiriitme yapilarak geometri ile
cebir iligkilendirilmigtir. Sorunun ¢6ziimiinde ardisik islem adimlart yapilarak Pisagor bagimtisi elde

9. siuf ders kitabindaki geometri alanindaki konularda yer alan ¢6ziimli sorularin PISA 2003 Uzay ve Sekil
Olgegine gore smiflandirilmistir. Coziimlii geometri sorularinin hangi diizeyde ka¢ tane soru oldugu asagida

Milli Egitim Bakanhgr’nin Yayinladigi Ders

Diizeyler Kitabinda Yer Alan Sorular

Soru Sayilar %
Diizey 6 0 :
Diizey 5 13 :
Diizey 4 6 :
Diizey 3 42 2
Diizey 2 108 >3
Diizey 1 1 1
Toplam 170 10

2’de ve %1 iiniin Diizey 1’de oldugu goriilmektedir.

baglayarak sirsiyla her bir diizeye ait 6rneklere yer verilmistir.

Tablo 3° e gore ders kitabinda 170 soru siniflandirmaya dahil edilmistir. Siniflandirmanin sonucunda
¢Oziimlii geometri sorularinin %8’ini Diizey 5°de, %3’sinin Diizey 4’te, %25 liniin Diizey 3’de, %63’inin Diizey

Uzay ve Sekil Olcegine gore ders kitabindaki sorular ve analizlerinden yola ¢ikarak asagida diizey 1’den
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Yandaki sekilde A kisesi, ABC nin diklik merkezidir.
|AB] = 2 birim ve |AC| = 4 birim olduduna gére |BC|
nu bulunuz.

Sadece dik Giggende diklik merkezi, 20° lik agimin
oldugu késededir. O halde
mi{ &)= 90° ve Pisagor teoremi ile
|BC|*= |ABP +|AC]* = |BCP=22+42
= |BC|*=20
= |BC|= 2,5 birimdir.

Sekil 6. PISA 2003 uzay ve sekil 6l¢egine gore diizey 1’e ait soru drnegi.

Sekil 6°de yer alan soru PISA 2003 Uzay ve Sekil Olgegine gore 1. Diizey bir sorudur. Sorunun ¢dziimiinden
de goriilecegi lizere dgrenciden basit bir sekilde Pisagor yapmasi istenilir. Sorunun ¢6ziimiinde dogrudan cevap
verebileceginden dolayr soru diizey 1 olarak smiflandirilmistir. Asagida diizey 2’ye ait bir soru 6rnegine yer
verilmigtir.

Yandaki sekilde [AD], A agisimin i agpiortayi ol-
mak Uzere |BA| =12 cm ve |AC| =15 cm clur.
C{ ABC ) =45 cm ise |DC| nu bulunuz.

.o |BD| _ |BA BD| _12 BD|_4
Icaclorta'_.f teoremi ile &l_iﬁl={ﬁl_ﬁ={ﬁl_§

|BD| =4k ve |DC| = Skdenir.

C{ABG ) =45 ise |BA| + |AC| + [BC| =45
12415+ 4k+5k=45ise 9k =18 olup k=2 clur.
Bu dururmda |DC| =5k =5-2=10cm olur.

Sekil 7. PISA 2003 uzay ve sekil 6lcegine gore diizey 2’e ait soru 6rnegi.

Sekil 7°da yer soru PISA 2003 Uzay ve Sekil Olcegine gore 2. Diizey bir sorudur. Sorunun ¢dziimiinden de
anlagilacagr iizere bu durum &grencini asina oldugu bir durumdur. Soruda agiortay kurali kullanilarak basit
hesaplamalar ile ¢dziim yapilmistir. Soruda yer alan bilgiler agik ve net bir sekilde verilmesi nedeniyle diizey 2
olarak smiflandirilmistir. Asagida diizey 3’e ait bir soru drnegine yer verilmistir.

fr_{‘ Sekildeki ABC dik iggeninde
T m(ABC ) =15' ve [BA] L[AC] tir.
‘_/-—"" Y |BC|=20 birim ise A(ABG) min kag
J__..»"’ '\ birimkare oldugunu bulunuz.
B ~715° Y
Fl C

Sekikde 15° —75' —90° dik lggeninde
ha=22 =5 bifim olur. Bu durumda

A(ABT) = 2N - 20:5 _ 59 birimkare olur.

20

Sekil 8. PISA 2003 uzay ve sekil 6lgegine gore diizey 3’e ait soru 6rnegi.
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Bu soru PISA 2003 Uzay ve Sekil Olgegine gére 3. Diizey bir sorudur. Soruda &éncelikle 15 — 75 — 90
iicgeninde dik agidan indirilen dikmenin liggenin hem yiiksekligi hem de hipoteniisiin dortte biri oldugu goz
oniinde bulundurulur. Ancak bu durum hemen 6grencinin aklina gelmeyebilir. Daha sonra temel akil yiiriitme
kullanilarak dik agidan yiikseklik ¢izilir. Ciziline yiikseklik hipoteniisiin dortte biri oldugundan 5 olur. Ardindan
iicgenin alan kurali uygulanir.

Sekilde KB nde [BDY], B kigesine ait
icaciortay ve [CD] ise C kibsesine ait dis
aglortaydir.

m{D) le m{ &) arasindaki bagintiy
bulunuz.

Bir dis ag1 kendisine komsu olmayan iki
i¢ agirun élgiileri toplamina esit oldu-
dundan

GBC ndec=d+bve

. ABC nde2c=2b+aolur

2¢ =2b +a egitliinde ¢ =d+byazilr.
2c=2b+a=2 (d+b)=2b+a =2d=a

=d=%

=m(D) =—£1m A our.

Sekil 9. PISA 2003 uzay ve sekil 6lcegine gore diizey 4’e ait soru 6rnegi.

Bu soru PISA 2003 Uzay ve Sekil Olgegine gore 4. Diizey bir sorudur. Soruda agilara arasindaki bagint1 elde
edilmistir. Bagint1 elde edilirken de akil iirlitme yaparak geometrik temsillerle cebir iligkilendirilmistir. Yani
Ogrenci aglortayin agty1 es iki agrya bolmesinden yararlanarak cebirsel islemler yiirtitmiistiir.

Yandaki sekilde gérildiigia gibi bir duvara
dayanrmus olan merdivenin duvara dayal
ucu ile zemin arasinda kalan yuksekligi

5 metre ve bu merdivenin uzunlugu 13
metredir. Merdivenin duvara dayal ucu

B noktasinda olan merdivenin bu ucu A
noktasina kaldirilryor. Ikinci durumda du-
var ile arasindaki ag, ilk durumdaki zemin
ile merdiven arasindaki aciya esit olan bu
merdivenin ucunun kag metre yukan kal-
dirllmis oldugunu bulunu=

|DB| = |AC| = 13 m dir. Ayrica Pisagor bagintsiile
|OD|=12 m olur.

Ikinci durumda duvar ile arasindaki ag, ilk durum-
daki zemin ile merdiven arasindaki acinin élglisiine
esit verildiginden
m{BAG)=m{C0OB)=a ve
m{SBD )= m(GCA)=>b alinirsa
AK.A. esligiile OBD = GCA olur.
Dolayisiyla [ODI=10A|=12 m olur.
JOAI=]OB |+IBA]=12m —5+|BA[=12 m
= |IBAl=7 m olur.

Sonug olarak merdivenin duvardaki ucu 7 metre yukan kaldirilmagtir.

Sekil 10. PISA 2003 uzay ve sekil olcegine gore diizey 5’e ait soru 6rnegi.

Bu soru PISA 2003 Uzay ve Sekil Olgegine gore 5. Diizey bir sorudur. Soruda grenciden bildiklerini
giinliik hayat problemlerinde kullanilmasi saglanir. Yani 5. Diizey sorusunda 6grenci gergek diinya ortaminda
geometrik bir problemi basitlestirerek ¢6zmek icin varsayimlarda bulunur veya varsayimlarla ¢aligir. Ayrica
O0grencinin uzamsal becerilerinin kullanmas1 saglanilir. Bu soruda da duvara dayanmis olan iki merdiveni iki
licgene doniistiiriilerek soru geometrik bir probleme doniistiiriilerek ¢oziilmiistiir.

3.3. 9. Simf Matematik Ders Kitaplarinin PISA 2003 Uzay ve Sekil Olgegine Gore Karsilastiriimasi

9. siif matematik ders kitaplarinda PISA 2003 Uzay ve Sekil Olgegine gore incelenmis olan ¢oziimlii
geometri sorular1 daire grafiginde gosterilerek karsilagtirma yapilmistir. Sekil 11°de 6zel yayinciligin yayilamis
oldugu ders kitabinin ve MEB’in yayinlamis oldugu ders kitabinin grafikler asagida verilmistir.
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Ozel Yaymevinin Yaymladig: Kitap MEB'in Yayinladig: Ders Kitap

|/ \

= Diizey 1 = Diizey 2 = Diizey 3 = Diizey 1 = Diizey 2 = Diizey 3
m Diizey 4 = Diizey 5 = Diizey 6 m Diizey 4 = Diizey 5 = Diizey 6

Sekil 11. Ders kitaplarinda yayinlanan sorularin diizeylere gore dagilimi

Ozel yaymevinin yaymlamis oldugu ders kitabinda %3 oraninda diizey 1’e ait sorular yer alirken MEB’in
yaymlamis oldugu ders kitabinda %1 oraninda diizey bir yer almaktadir. Diizey 2’¢ ait sorular, 6zel yaymevinde
%71 oraninda bulunurken MEB’in kitabinda %63 oraninda yer almaktadir. Diizey 3’e ait sorular, 6zel
yaymevinin yayinlamis oldugu kitap da %24 oraninda bulunurken MEB’in kitabinda %25 oraninda yer
almaktadir. Diizey 4’e ait sorular, 6zel yayimevinin kitabinda %2 oraninda iken MEB’in kitabinda %3 oraninda
yer almaktadir. Diizey 5’e sorular, MEB’in kitabin da %8 oraninda bulunurken 6zel yaymnevinin yayinlamis
oldugu kitapta yer almamaktadir. Her iki kitapta da diizey 6’ya ait soru bulunmamaktadir.

4. Tartiyma ve Sonug

Uluslararasi sinavlardan biri olan PISA degerlendirmeleri ile 6grencilerin matematik performanslart hakkinda
bilgiler saglamaktadir. Yapilan degerlendirmeler sonucunda Tirkiye’nin basarisi, OECD iilkelerinin basari
ortalamasinin altinda oldugu goriilmektedir (MEB EARGED, 2005). Bu durumun nedenlerinden birinin de ders
kitaplarinin olabilecegi diisiiniilmektedir. Bundan dolay1 9. Sinif ders kitabinda yer alan ¢dziimlii geometri
sorularmin PISA 2003 Uzay ve Sekil Olgegine gore incelenmesi hem 6gretimin kalitesini hem de PISA’daki
matematik performansindaki diisiikliigii agiklayabilir.

PISA 2003 Uzay ve Sekil Olgeginde 6 diizey tanimlanmakta iken 9. Simif matematik ders kitaplarinda biitiin
diizeylere yer verilmedigi goriilmiistiir. Ozel yaymeciligin yaymlamis oldugu ders kitabindaki ¢oziimlii geometri
sorulart g6z Oniine alindiginda ilk 4 diizeye yer verilirken 5 ve 6. diizeye ait hi¢bir soru bulunmamaktadir.
Incelenen 6zel yaymevine ait kitap da en az 4. diizeyde soru oldugu gériilmiistiir. Aym kitap da %2 oraninda 4.
diizeyde soru yer almaktadir. Bu diizeylerden en fazla %71 oraniyla 2. diizey sorulari bulunurken, %24 oraninda
3. diizey sorusu ve %3 oraninda 1. diizey sorusu bulunmaktadir. MEB’in yayinlamis oldugu ders kitabindaki
¢Ozimlii geometri sorulart goz Oniine alindiginda ilk 5 diizeye yer verilirken 6. diizeye ait hi¢bir soruya yer
verilmemistir. Incelenen kitapta en az 1. diizeyde soru oldugu goriilmiistiir. Kitap da %1 oraninda 1. diizey soru
yer almaktadir. Kitapta en fazla ise %63 oraninda bulunan 2. diizeye ait sorular yer alirken %25 oraninda 3.
diizey, %3 oraninda 4. diizey ve %8 oraninda 5. diizeye ait sorular oldugu goriilmiistiir.

Incelenen 9. Sinif ders kitaplarini ikisinde de PISA 2003 uzay ve sekil dlgegine gore 2. diizeyde sorulara yer
verildigi ortaya ¢ikmistir. Bu durum neticesinde PISA smavin da 6grencilerin daha ¢ok 2. Diizey seviyesinde
hazirlandig1 sdylenilebilir. Ancak MEB’in yaymlamis oldugu ders kitabin da 5. Diizeye ait sorular yer alirken
Ozel yaymevinin yaymlamis oldugu ders kitabinda bu seviyeden soru bulunmamaktadir. Ozel yaymevinin
yayinlamis oldugu kitapta yer alan sorular pratik yapmaya tesvik ettigi ve sinav odakli oldugunu diisiiniiliirken
MEB’in yaymlamis oldugu kitapta yer alan sorularin 6grencileri iist diizeylere ¢ikarmay1 hedefleyen bir yapiya
sahip oldugu disiiniilmektedir. Bu nedenle MEB’in yayinlamis oldugu ders kitabimin 6grencilerin PISA
sinavindaki basarisini daha gok yiikselteceginin olasi oldugu diisiiniilmektedir. Korkmaz, Tutak ve Ilhan (2020)
ortaokul matematik 6gretmenlerinin goriislerinden hareketle mevcut kitaplarin gézden gegirilerek gelistirilmesi
gerektigini belirterek ders kitaplarinin daha ¢ok soru ¢ézmek ve &dev vermek amaciyla kullanildigini
belirtmistir. Bu ¢alisma her ne kadar dokiiman analizi teknigi kullanilarak yapilmig olsa da 6gretmen goriisleri de
ders kitaplarinin sinav odakli bir yapiya sahip olduklarini desteklemistir. Ozellikle 2. Diizey sorularin ders
kitaplarindaki ¢coklugu veya iist diizey sorulara ¢cok az yer verilmesi bu durumun bir gostergesi olarak goriilebilir.
Bu sonugtan yola ¢ikarak ders kitaplarinda PISA 2003 uzay ve sekil dlcegine gore daha iist diizey sorulara yer
verilmelidir.
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Ders kitaplarinda yer alan sorular uzay ve sekil 6lgeginde yer alan 6grenci gorevleri ile karsilagtirildiginda,
basit kavramlarla iglemler yapma, basit oriintiileri bulma, temel akil yiiriitme kullanma, ¢ok asina durumlar
iizerinde ¢alisma gibi yeterlilikleri kazandirmaktadir. Ancak gergek hayat durumlarin matematiksel temsilini
olusturmak igin geometri sorularinda yiiksek oranda akil yiiriitme kullanma, problemleri ¢ézme, kanit ve
aciklamalar gelistirebilme gibi st diizey yeterliliklere kazandirmada kitaplar yetersizdir. MEB’in yaymlamis
oldugu kitapta 13 tane 5. Diizey diizeye rastlanilmistir. Ancak bu durum Tiirkiye’nin PISA matematik basarisi
ortalamalarina bakildiginda yeterli oldugu diisiiniilmemektedir.

Kitaplarda incelenen ¢oziimlii geometri sorularin ¢ogunlukla 3. Diizeyde oldugu goriilmiistiir. Yildirim’mn
(2019) Baki ve Iskenderoglu’nun (2011) incelemis oldugu kitaplarda cogunlukla 2 ve 3. diizeyde sorulara
rastlanilmistir. Bunun nedeni aragtirmacilarin incelemis olduklar: kitaplarin ortaokulu kitaplari oldugundan daha
basit kavramlarla iglem yapildigi ve basit akil yiiriitmelerin kullanildig1 seviyeler oldugu diigiiniilebilir. Lise
seviyesinde yer alan kitaplarin daha yiiksek diizeylerde sorularin yer almasi gerektigi diisiiniilmektedir. Ancak
aragtirma kapsaminda incelenen kitaplarda yer alan ¢dziimlii geometri sorularinin diizeyleri Yildirim’in (2019)
Baki ve Iskenderoglu’nun (2011) bulmus oldugu sonuglarla benzerlik gostermektedir.

PISA smavlari sorular 6grencilerin ¢esitli durum veya bir problem durumu karsisinda, formiillestirebilme, ve
matematiksel yorum yapabilme, akil yiirlitme, iletisim kurabilme, problemi ¢dzme gibi becerileri kullanmay1
saglamaktadir. Anacak Tirkiye’de 9. siniflarda kullanilan ders kitaplariin genellikle ilk ii¢ diizeyi kapsadigi
goriildiigiinden bu becerileri yansitmadigi sonucuna varilmistir. Oysaki ders kitaplarinin geometri gibi énemli
konularda PISA’da yer alan diizeylerin tamamin1 kapsayan iist diizey yeterlilikleri kazandirabilecek diizeyde
olmas1 beklenmektedir.

5. Oneriler

PISA degerlendirmeleri bircok {ilkede egitim sistemini gelistirilmesinde etkili olmustur. PISA
degerlendirmelerinden elde edilen sonuglarin iilkelerin egitim kalitesini gosterdigi varsayilmaktadir. Bu
arastirma sonucunda Oneriler asagidaki gibidir:

>  Buarastirmada 9. Sinif ders kitabim PISA 2003 Uzay ve Sekil Olgegine gore incelenmistir. PISA’ya ait
diger 6l¢eklere gore incelenebilir.

»  Bu arastirmada 9. Siif ders kitabinda yer alan ¢6ziimlii geometri sorular incelenmistir. Ders kitabinda
bulunan diger geometri sorulari incelenebilir.

»  Sorularm etkinligini artirmada 6gretmen yeterliliklerinin yani sira kilavuz kitaplari da etkili olabilir. Bu
yiizden ders kitaplarinin yani sira dgretmenlerin kilavuz kitaplarmin da PISA 2003 Uzay ve Sekil Olgegine gore
incelenmesi eksilerin giderilmesine yardimci olabilir.
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