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ABSTRACT

The purpose of this study is to examine the
mathematics questions in the central exam for
secondary education institutions (2018-2022) and
the questions in the 8th grade mathematics
textbook in the context of the Revised Bloom's
Taxonomy. The research was conducted with
document analysis, one of the qualitative research
designs. The Central Examination Numerical
Section A Booklet and the 8th grade mathematics
textbook implemented in 2018-2022 were used as
documents in the study. In addition, teacher
opinions were collected to support the documents.
Descriptive analysis was used to analyze the
research data. The study results showed that 4% of
the questions asked in the central exams for
secondary education institutions in the last five
years (2018-2022) were at the level of
understanding, 56% at the level of application,
39% at the level of analyzing, and 1% at the level
of evaluation, and no questions were asked at the
recall and construction levels. In the 8th grade
mathematics textbook, 10.83% of the unit
evaluation questions were at the level of recall,
41.66% at the level of comprehension, 47.50% at
the level of application, and no questions were
asked at the level of analysis, evaluation and
construction. It was determined that higher level
questions were included in the central exam
compared to the textbook. As a result of teachers'
exam-oriented education; not using the textbook
and neglecting students who did not prepare for
the exam were identified as problems.

OZET

Bu aragtirmanin amaci, sinavla &grenci alacak
ortadgretim kurumlarina iliskin merkezi sinav
matematik sorular (2018-2022) ile 8. sinif matematik
ders kitabinda yer alan sorulari, Yenilenmis Bloom
Taksonomisi baglaminda incelemektir. Arastirma
nitel arastirma desenlerinden dokiiman incelemesi ile
gerceklestirilmistir.  Arastirmada  dokiiman olarak
2018-2022 yillarinda yapilan Merkezi Sinav Sayisal
Bélim A Kitapgigr ve 8. siuf matematik ders kitabs
kullandmistir. Ayrica, dokiimanlart desteklemek icin
Ogretmen gorisleri alinmustir. Arastirma verilerinin
analizinde betimsel analiz kullanidlmistir. Aragtirma
sonuglara  gbére son bes yilda (2018-2022)
ortadgretim kurumlarina iliskin merkezi smnavlarda
sotulan sorularin  %4Unin  anlama, 9%56’sinin
uygulama, %39unun analiz etme ve %/1’inin
degerlendirme  diizeyinde oldugu, hatirlama ve
olusturma  basamaginda  soru  sorulmadig
belitlenmistir. 8. sinif matematik ders kitabindaki
tnite degerlendirme sorularmin ise %10,83’Gniin
hatitlama,  %41,66’sinin~ anlama,  %47,50’sinin
uygulama diizeyinde oldugu belirlenirken analiz etme,
degerlendirme ve olusturma basamaginda soruya
rastlanmamistir. Merkezi sinavda, ders kitabina
kiyasla daha st diizey sorulara yer verildigi tespit
edilmistir. Ogretmenlerin sinav odakli egitim yapmast
sonucu, ders kitabini kullanmamasi ve sinava
hazirlanmayan 6grencileri ihmal etmesi sorun olarak
belirlenmistir.
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Introduction

Education is a supervised and feedback based process that aims to maximize the personal development of an
individual (Tezcan, 1996). In order for the goals to be accomplished, this open system needs to be organized
and structured. The first step in this process is to set goals (S6nmez, 1993). In this context, the Turkish Ministry
of National Education (MoNE) adopted the constructivist education approach in 2005 and updated the vision
of mathematics education in the form of raising individuals who can use mathematics in their lives, solve
problems, discuss with others, work in teams, develop positive attitudes towards mathematics and be confident
in terms of mathematical skills (MoNE, 2009). In this approach, students are defined as individuals who actively
question, think critically, express their ideas, construct and solve problems, and participate in the learning
process (Delil & Giiles, 2007). As a result of this new understanding, it is seen that supporting students' high-
level cognitive development is emphasized (MoNE, 2018). Bloom's Taxonomy, which was revised in order for
learners to structure metacognitive knowledge more easily and to provide permanent learning, addresses the
dimensions of recall, comprehension, application, analysis, evaluation and creation (Krathwohl, 2002).

In order to identify whether the goals are evident in the individual level or to which extent present in the
individual, the act of testing must take place. Testing is making a decision by comparing the observed results
with one criterion or several criteria (Turgut & Baykul, 2015). In this regard, an objective assessment and
evaluation system that measures students' knowledge and skills is necessary (Sad & Sahiner, 20106). In Ttrkiye,
various exams have been applied for this purpose in the past. One of them is the "Centralized Examination for
Secondary Education Institutions that will take students by Examination" (Ekinci & Bal, 2019), which has been
implemented since 2018 to measure student achievement at the end of eight years of education and to place
students in high schools. In the central exam, rather than measuring students' processing skills, questions ate
asked that measure higher-order thinking skills such as analytical thinking, interpretation, and inference and
include more than one outcome (Biber et al., 2018). The skill-based question style that measures higher-order
thinking skills asked in the central exam is similar to the question models of PISA (Program for International
Student Assessment) and TIMSS (Trends in International Mathematics and Science Study) (Erden, 2020).
Today’s one of the most significant tools of the education system where skill-based questions measure higher
order thinking skills gain importance is textbooks, which marks 72% of usage rate in Tirkiye (Kolag, 2003;
Seven, 2001). There are various concerns for textbooks. First, textbooks should be the primary source for
students in preparation for central exams (Korkmaz et al., 2020). Second, textbooks should give students the
opportunity to arrive classes prepared and revise the subject afterwards, and they should be sufficient in
preparation for the central exam for the 8th grade students and should not make them feel the need for other
resources (Kilicoglu, 2021; Korkmaz et al., 2020). Next, textbooks should allow students to reinforce their
knowledge with different question types and question solving methods (Dane et al., 2004; Duman et al., 2001).
However, as a result of the research conducted by Ozmantar et al. (2017), it was found that the majority of the
teachers participating in the research, 80%, used source books other than textbooks. Most of the teachers agreed
that particularly the assessment and evaluation sections of the textbooks should be updated and more questions
from higher cognitive levels should be included. In this way, it is considered that textbooks, which are freely
available to every student in Tirkiye, can be used as a primary source in preparation for exams (Etyemez, 2021).
In Turan's (2019) study, the majority of the teachers stated that the content of the 6th grade mathematics
textbook was in line with the program outcomes, but the number of questions was insufficient and questions
serving for every student’s level were not included. More specifically, 65% of the teachers participating in the
study stated that the number of questions in the textbook was insufficient, and 51% stated that the questions in
the textbook did not measure students' higher-order thinking skills. In addition, Tutak and Guder (2012)
conducted a study on the 5th grade mathematics textbook and found that teachers used the textbook as a
primary source but found the assessment and evaluation activities in the textbook inadequate.

Primary school 8th grade students take the central exam for secondary education institutions that will take
students by exam and are placed in high schools as a result of the exam. One of the courses that determines the
outcome of this exam is mathematics. According to the report published by MoNE (2021), the average correct
answer in the 20-question mathematics test in the central exam for secondary education institutions that take
students with exams is 7.56. According to PISA 2018 results, Tiirkiye ranked 42nd among 79 countries and 33rd
among 37 OECD countries in mathematics (Kogak, 2022). In TIMSS 2019, Ttrkiye ranked 20th among 39
countries in the eighth grade mathematics assessment (KKogak, 2022). Tirkiye lags behind the average score of
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OECD countries in mathematics skills in PISA and TIMSS exams (Satter, 2021). In the light of this information,
it can be stated that problems in mathematics education in Tirkiye continue.

Another problem is that the textbook is not used by teachers on the grounds that it is insufficient to prepare
students for the central exam (Ozmantar et al., 2017). However, some of the questions in the textbooks are
related to lower level basic skills. Considering textbooks as only exam-oriented may pose a problem for the 8th
grade mathematics education. While the questions asked in the central exam are aimed at selecting and placing
students, the questions in the textbooks are asked to determine whether students have achieved the outcome.
The fact that there are objectives at all levels in mathematics course makes it necessary to ask questions serving
to these objectives in the textbooks. Therefore, it is reasonable to include questions in the textbook in line with
the level and type of the objectives. Teachers' exam-oriented education (Cetin & Unsal, 2019) may mean that
they neglect students who are not prepared for the exam and students with low academic achievement. This is
expected to have a negative impact on the mathematics score averages of mathematics students and the use of
textbooks. In this context, it is critical to inform teachers about the function of textbooks by analyzing the
questions in the central exam and textbooks. In the light of all this information, the purpose of this study is to
examine the central exam mathematics questions (2018-2022) and the questions in the 8th grade mathematics
textbook in the context of the Revised Bloom's Taxonomy. For this purpose, the following research questions
were formed:

Q1. What are the levels of the central exam mathematics questions for the secondary education institutions that
accept students through exam and the questions in the 8th grade mathematics textbook in the context of the
Revised Bloom's Taxonomy?

Q2. What are the opinions of mathematics teachers who teach 8th grade mathematics courses about the
questions in 8th grade mathematics textbooks?

Method

In this section, information about the research model, data source, data collection, analysis of the collected data,
validity and reliability are presented.

Research Design

In this study, document analysis method, one of the qualitative research designs, was used since the mathematics
questions in the central exam for secondary education institutions taking students with exams between 2018-
2022 and the unit evaluation questions in the 8th grade mathematics textbook were classified and examined in
an integrated manner according to the Revised Bloom's Taxonomy. Document analysis is the process of
collecting information about a study and organizing and analyzing it with a certain coding system (Cepni, 2014).
The documents to be examined in document review should be examined according to scientific principles (Kiral,
2020). The process in document review is accessing the document, confirming its authenticity, understanding
and analyzing the document, and then reporting and publishing it (Yildirim & Simgek, 2016).

Data Source

In the study, 100 mathematics questions from the 2018, 2019, 2020, 2021 and 2022 Central Examination for
Secondary Education Institutions that take students through exams and 120 unit evaluation questions from the
2021 edition mathematics textbook of MoNE publications approved by the Board of Education were used as
the data source of the study. In addition, 30 mathematics teachers working in secondary schools affiliated to the
MoNE in the provincial center of Osmaniye were consulted as the study group. Criterion sampling, one of the
purposeful sampling methods, was used to determine the study group. Criterion sampling is the study of
situations that meet a set of criteria determined by the researcher (Yildirim & Simsek, 2016). Having at least five
years of service experience, being a mathematics teacher in secondary schools affiliated to the MoNE, and
teaching 8th grade students were taken as criteria. The interviewed teachers were coded as P1, P2, P3..., while
presenting their opinions. Seventeen of the participants were female and 13 were male.
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Semi-structured interview forms were used to obtain participants’ views. The interview forms were prepared by
examining various sources related to the textbooks, taking the opinions of two experts in the field of curriculum
and instruction and three experts in the field of mathematics education. The interview forms consisted of two
sections: personal information and interview questions. While creating the interview questions, it was paid
attention that the questions should be open-ended, understandable, avoid directing, and be organized in a logical
order (Yildirim & Simsek, 2016). In the interviews with the participants, their opinions on whether they use the
textbook as the main source or not, the quality, quantity, achievement appropriateness of the questions in the
textbook, and the relationship with the central exam were included. After the interview forms were drafted as a
result of a detailed literature review, expert opinion was obtained and they were made ready for pre-interview.
Three mathematics teachers were interviewed and the form was finalized in line with their opinions and
suggestions. The interviews were recorded on a voice recorder with the permission of the participants, then
transcribed and analyzed.

Data Analysis

While descriptive analysis was used to analyze the documents in the study, content analysis was used to analyze
the data obtained from teacher opinions. In descriptive analysis, data are classified, summarized and interpreted
according to predetermined themes. In content analysis, concepts and themes are reached to explain the data
obtained (Yildirim & Simsek, 2016). In this study, the Revised Bloom's Taxonomy was taken as a reference for
descriptive analysis.

Table 1. Features and Skills in the Cognitive Process Dimension of the Revised Bloom’s Taxonomy

Steps Description Keywords

Remembering  Retrieving information from long-term  Remember, define, list, tabulate, use what is
memory. appropriate

Understanding Making sense of messages and Summarize, define, interpret, translate,
explaining concepts. transform, realize, report, show differently

Application Reusing the given information. Select, categorize, use, calculate, configure, draft

Analyzing Separating a whole into its parts, Criticize, explain, compare, contrast, see a
determining the relationship between difference, test
patts.

Evaluation Judging a situation according to a Decide, conclude, evaluate, appraise, discuss,
criterion. judge, defend

Creation Creating a new original product using Assemble, build, formulate, create, design

parts.

Source: (Anderson et al., 2001, p.31).

In this analysis, for example, if a question involves "comparing, distinguishing", this question is considered to
belong to the analyzing level, and if it involves "remembering, defining" information, the question is considered
to belong to the remembering level.
Examples suitable for the steps of the Revised Bloom's Taxonomy are given below.

Example of a question suitable for the recall level:
Which of the following is true? (MoNE, 2021, p. 292).
A. A triangular right pyramid has five surfaces.
B. The surface area of a cylinder is the product of the base area and the height.
C. A square right pyramid has five vertices.
D. There is no circle in the expansion of a cone.
The question asked about the basic properties of geometric shapes. Since the question requires
remembering the information, it is accepted at the recall level in the Revised Bloom's Taxonomy.

Excample of a question suitable for the comprehension level:
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"There ate at least 6 plates on the table." Which of the following is the inequality corresponding to the

sentence? (MoNE, 2021, 187) .
A t<6
B.t>6
C.t=6
D.tz6

This question was accepted at the comprehension level because it was about remembering information
and showing this information in a different way.

Excample of a question suitable for the

a, b, c birer dogal sayr olmak dze

avb =Vva?b
asb +cvb =(a+c)Vb dir.

application step:

re

b < EUTECCEREEPRET R PR

<

<

o

Dikdortgen seklindeki bir kagit, yukandaki gibi kesilerek dikdortgen seklinde dort es parca elde
edilmistir. Bu parcalarin kisa kenarlan ile uzun kenarlan cakistinlarak asagidaki gibi iki farkh sekil

olusturulmustur.

viS2 cm

Sekil |

Sekil Il

~--- Zemin

Sekil I'in yoksekligi v 192 cm ve Sekil II'nin gevresinin uzunlugu 283 cm'dir.

Buna gore baslangicta verilen dikddrtgen seklindeki kagidin bir yizinin alan kac santimet-

rekaredir?

A) 288 B) 144

C) 96

D) 72

Figure 1. Sample Question Suitable for the Implementation Step

In 2021, this mathematics question in the central exam for secondary education institutions that take
students with the exam is a sample question belonging to the application step since it is asked to calculate using
the knowledge of operations in square roots.
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Example of a question suitable for the analyzing step;

Yikseklikleri santimetre cinsinden birer tam sayi olan asagidaki dikdoértgenler prizmasi seklindeki
kutulann her birinden Gger adet vardir.

—a h

Bu kutular agagidaki gibi Ust Uste dizilerek Gi¢ ayri blok olugturulmustur.

kem

3k cm 7k cm

7k cm 5k em

5k cm 3k cm
kem

Bloklardaki kutularin yerleri degistiriimeden bu Gg¢ blok st Uiste konularak bir kule olugturuluyor.
Daha sonra kulenin en Ustiinde bulunan kutu aliniyor.

Son durumda bu kulenin yiiksekliginin santimetre cinsinden degeri agsagidakilerden hangisi
olamaz?

A)94 B) 90 C) 86 D) 82
Figure 2. Sample Question for the Analyzing Step

In 2019, this mathematics question, which is in the central exam for secondary education institutions that take
students with the exam, is in the analyzing step because it is related to thinking the parts together, thinking about
the relationship between the parts and finding an answer according to the possibilities.

Example of a question suitable for the evaluation step:

How many ordered pairs (a, b) are there such thata x b = 120?

a) Determine the prime factors of the number 120

b) a x b = 120 Finding the values of a and b by experimenting
Which of the above methods is more useful to use to answer the question (Karaman, 2016)?
Since it is a question of making a decision and judgment by taking into account the available data, it is a question
belonging to the evaluation step.

Example of a question suitable for the creation step:
Construct and solve a problem according to the information given below. Mother, father and 4 children, Adult:
45 TL, Children: 35 TL (Karaman, 2016).
The question asks for an original solution by developing a different perspective. Since building, creating, and
designing are in question, it is a question belonging to the creating step.
The interviews with teachers were analyzed through content analysis (Yildirim & Simgsek, 2016). The data
obtained from the interviews with the teachers were transferred to the MAXQDA Program and analyzed. The
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tindings were divided into themes, sub-themes and codes, digitized and frequency values were found and
presented in tables.

Validity and Reliability

The credibility, transferability, consistency and confirmability strategies suggested by Lincoln and Guba (1985)
for qualitative research were utilized. In order to increase credibility in the research, both document analysis and
interview method were used to diversify the data. In addition, support was received from experts at every stage
of the research. In order to ensure transferability, the research was described in detail, direct quotations from
the participants' views were included, a comprehensible language use for reader-friendly purposes was
employed. To ensure consistency, the questions were analyzed by one researcher and one expert. In this study,
two coders coded the data set separately, the agreement between the coders was calculated using Miles and
Huberman's (1994, p. 64) formula [Reliability = (Agreement / Agreement + Disagreement) X 100], and the
agreement rate between the coders was calculated as .92. Values of 0.70 and above obtained from the formula
are accepted as reliable (Yildiim & Simsek, 2016). Accordingly, the data obtained from the study were
considered reliable. In the questions where there was a difference of opinion, the opinion of the lecturer was
taken and the final form was given regarding the steps of the questions. In order to ensure verifiability, the
research data were analyzed and stored in computer environment.

Findings
In this section, the 100 mathematics questions asked in the central exam for the secondary education institutions
that take students through exam and the unit evaluation questions in the 8th grade mathematics textbook are
analyzed according to the Revised Bloom's Taxonomy. In addition, the findings obtained from the opinions of
mathematics teachers are also included.

Findings Related to the Analysis of Central Exam Mathematics Questions and 8th Grade
Mathematics Textbook Questions According to the Revised Bloom's Taxonomy

The findings obtained from the analysis of 100 mathematics questions asked in the central exams between 2018
and 2022 according to Bloom's Taxonomy are given in Table 2.

Table 2. Analysis of Central Exam Mathematics Questions According to the Revised Bloom’s

Taxonomy

Bloom’s Taxonomy 2018 2019 2020 2021 2022 Total

% yi % yi % f % f % f %
Remembering - - - - - - - - - - - -
Understand 1 5 - - 1 5 2 10 - - 4 4
Implement 13 65 12 60 10 50 12 60 9 45 56 56
Analyze 6 30 8 40 9 45 6 30 10 50 39 39
Evaluate - - - - - - - - 1 5 1 1
Creating - - - - - - - - - - - -

When Table 2 is examined, it is seen that 1 (5%) of the 2018 central exam mathematics questions were at the
comprehension level, 13 (13%) were at the application level, and 6 (30%) were at the analysis level. In the central
exam in 2018, mathematics questions were mostly asked at the application level. There were no examples of
questions from the recall, evaluation and creation levels.

In the 2019 central exam, 12 (60%) of the mathematics questions were at the application level and 8 (40%) were
at the analyzing level. In the central exam in 2019, mathematics questions were mostly asked at the application
level. There were no questions at the level of recall, comprehension, evaluation and creation.

In the 2020 central exam, 1 (5%) of the mathematics questions were at the comprehension level, 10 (50%) were
at the application level and 9 (45%) were at the analyzing level. In the 2020 central exam, mathematics questions
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were mostly asked at the application level. There were no examples of questions from the recall, evaluation and
creation levels.

2 (10%) of the 2021 central exam mathematics questions were at the understanding level, 12 (60%) were at the
applying level, and 6 (30%) were at the analyzing level. There were no examples of questions from the recall,
evaluation and creation strand. 9 (45%) of the 2022 central exam mathematics questions were at the application
level, 10 (50%) at the analysis level and 1 (5%) at the evaluation level. In the 2022 central exam, most questions
were asked at the analyzing level. There were no questions at the recall, comprehension and creation levels.

B Remembering
B Understanding
B Application

u Analyzing
Evaluation
" Creation

Figure 3. Distribution of Mathematics Questions in the Central Examination between 2018 and 2022
according to the Revised Bloom’s Taxonomy

When Figure 3 is examined, it is seen that the central exam mathematics questions were mostly in the application
step (56%), then analyzing (39%), then understanding (4%) and least in the evaluation step (1%). There were
no questions at the remembering and creating stages.

A total of 120 unit evaluation questions in 6 units in the textbook were analyzed according to Bloom's
Taxonomy and the data obtained are presented in Table 3.

Table 3. Analysis of Unit Evaluation Questions in the Textbook According to the Revised Bloom’s

Taxonomy

Bloom’s Taxonomy Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit6  f Yo
Remembering 1 1 2 4 3 2 13 10.83
Understanding 9 8 8 7 8 10 50  41.66
Application 10 11 10 9 9 8 57  47.50
Analyzing - - - - - - - -
Evaluation - - - - - - - -
Creation - - - - - - - -
Total 20 20 20 20 20 20 120 %100

When Table 3 is examined, 120 unit evaluation questions from a total of 6 units were analyzed. Of the unit
evaluation questions, 13 (10.83%) were at the recall stage, 50 (41.66%) at the comprehension stage, and 57
(47.50%) at the application stage.

Remembering
Understanding
Application
Analyzing

Evaluation

Creation
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Figure 4. Analysis of Unit Assessment Questions in the 8th Grade Mathematics Textbook According
to the Revised Bloom’s Taxonomy

When Figure 4 is examined, it is seen that the unit evaluation questions are mostly in the application, then in
the comprehension and at least in the recall step. There were no questions in the analyzing, evaluating and
creating steps.

¥ Cognitive level of the
questions in the textbook

10,83%

Figure 5. Comparison of the Cognitive Levels of 2018-2022 Central Exam Mathematics Questions
and Unit Evaluation Questions in the 8th Grade Mathematics Textbook

When Figure 5 is examined, it is seen that both the unit evaluation questions in the mathematics textbook and
the central exam mathematics questions are mostly at the application level. While there were many questions at
the analyzing level in the central exam, there were no questions at the analyzing level in the textbook. While there
were questions at the recall level in the textbook, there were no questions at the recall level in the central exam.

Findings Regarding the Opinions of Mathematics Teachers on the Questions in the 8th Grade
Mathematics Textbooks

In the interview with the participants, their opinions on whether or not to use the textbook as the main source,
the quality, quantity, achievement appropriateness of the questions in the textbooks and the relationship with the
central exam were included. According to the findings obtained from the opinions of the participants, most of
the participants (f=22) do not use textbooks as a basic source. The reasons of the participants who do not use
the textbook as a main source are; not being suitable for LGS (High school entrance exam; original in Turkish)
(f=19), inadequate subject expression (f=10), inadequate questions (f=17). Some of the participants (f=8) use
the textbook as the main source. The justification of the teachers who use the textbook as the main source is that
it follows the curriculum (f=5) and is suitable for the student. Direct quotations from the participants' opinions
are as follows.

P22: "I never use the texthook because the number and guality of questions are not suitable for the system. I need
additional resources and I use additional resonrces. LGS and textbooks are very different. In my opinion, it is impossible
Jfor a child who only prepares for the exam from the texthook to pass LGS."

P2: "' use the texctbook as the main source becanse I follow the curricnlum and my students' level is a bit low. Apart
from the textbook, I also use anxciliary test books to do more activities, solve questions, and see different question styles.”

Table 4. Opinions on the Central Exam Mathematics Questions and the Questions in
Secondary School 8th Grade Mathematics Textbooks

Themes Codes I Sum of codes
f %0

Adequate  Using the questions in the textbook in the lesson 13
Finding the questions in the textbook appropriate to the 9
objectives

271



Finding the questions in the textbook sufficient in the terms 8

of quantity

Finding the question variety in the textbook sufficient 5 43 23

Finding the questions in the textbook appropriate to the 5

student level

Finding the questions in the textbook sufficient in 3

preparation for the central exam

Finding the questions in the textbook insufficient in 27

preparation for the central exam

Finding the question types in the textbook insufficient 25

Finding the questions in the textbook inadequate in terms of 22
Inadequate  quantity

Finding the lower level of the questions in the textbook 20
Using additional resources other than the textbook 19 141 77
Not using the questions in the textbook in the lesson 17
Lack of skill-based questions in the textbook 11

As a result of the interviews with the participants, it was seen that 23% of the participants stated that the
questions in the textbook were sufficient and 77% stated that they were insufficient. The teachers who reported
that the questions in the textbook were sufficient reported that they used the questions in the textbook in the
lesson (f=13), they found the questions sufficient in preparation for the central exam (f=3), they found the
questions sufficient in quantity (f=8), they found the question variety sufficient (f=5), they found the questions
appropriate for the student level (f=5) and they found the questions appropriate for the achievements (f=9).
Direct quotations from the participants' opinions on finding the questions in the textbook sufficient are below.

P7: "I think the questions are sufficient and provide the basic learning outcomes. Therefore, after we bave already
covered the subject, we definitely go over the questions. 1 like the questions in the book in terms of giving achievements."”
P2: "I think the questions are sufficient, 1 think they are good in quality, but there is not enongh variety. It would be
better if more different kinds of questions were added.”
P11: "Obviously, it is ideal in terms of comprebending the subject, you cannot solve skill-based questions withont
learning the subject anyway. In this respect, textbooks should not be thrown aside, they should be utilized."
The participants who expressed opinions that the questions in the textbook were insufficient stated that they
did not use the questions in the textbook in the lesson (f=17), that the textbook did not include skill-based
questions (f=11), that they found the questions in the textbook insufficient in terms of quantity (f=22), that
they found the questions in the textbook low level (f=20), that they found the question variety in the textbook
insufficient (f=25), that they turned to additional sources other than the textbook (f=19) and that they found
the questions in the textbook insufficient in preparation for the central exam (f=27). Direct quotations from
the participants' opinions on finding the questions in the textbook insufficient are below.
P12: "The number of questions is not sufficient in any way. 1t is also very weak in terms of quality. It should include
more examples that will develop different solutions to the subject. S kill-based questions that require logic and reasoning
shonld be included. Becanse this is how math questions come in the exan"'
P18: "I never solve the questions in the texctbook. 1 had each class buy 3 source books for the course and to solve them
in the conrse. We solve them."
P17: "There are always questions in the textbook that consist of certain patterns and never reflect the exam. There is
not even one example in the school book of the question styles that students need to solve. 1t is far away from the exam
and we are forced to turn to additional resources. Texthooks shonld be adapted to today's system as soon as possible and
be a guide for teachers.”
P1: "I assign the questions in the textbook as homework after explaining the subject and then I solve the questions I set
in class. The questions I research and solve for the students are exactly the questions that will improve my students. The
questions in the book are not quite like that, but it is still good for them to fully grasp the acquisitions. In addition, they
do not leave a solution place in the questions in the book, there is so little space that it is difficnlt for me to control. And
there are always questions in the same style, children get bored while solving them."
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Discussion and Conclusion

According to the results of the research, according to the Revised Bloom's Taxonomy, 4% of the questions
asked in the central exams for secondary education institutions in the last five years (2018-2022) were at the
level of understanding, 56% at the level of application, 39% at the level of analyzing and 1% at the level of
evaluation, and no questions were asked at the level of recall and creation. In the 8th grade mathematics
textbook, 10.83% of the unit evaluation questions were at the level of recall, 41.66% at the level of
comprehension, 47.50% at the level of application, and no questions were asked at the level of analysis,
evaluation and construction. It was identified that higher level questions were included in the central exam
compared to the textbook. It was also determined that the textbook was not used as the main source by the
teachers on the grounds that it was insufficient to prepare students for the central exam. However, it is a normal
situation that the questions asked in the central exam and the questions in the textbook are qualitatively different
from each other. The problem that emerges here is that teachers do not use the textbook as a result of exam-
oriented education, the textbook is garbage and students who are not prepared for the exam are neglected.

In this study, it was seen that the questions asked in the central exam were mostly at the application and analysis
level, only one question was found at the evaluation level, and no questions were found at the creation and recall
level. It was determined that the questions were concentrated at the application and analyzing level. Similar to
the results of this study, Ekinci and Bal (2019) examined the 2018 central exam questions according to Bloom's
Taxonomy and found that the questions were asked at the analyzing and application levels, and there were no
questions at the recall and comprehension levels. Again, Oztiirk (2020) examined the 2018 and 2019 transition
to secondary education institutions central exam questions according to the PISA mathematics literacy
proficiency scale and concluded that the questions were generally at the first three levels requiring sequential
decision-making, determining the solution method of the problem and application skills; questions at the 4th,
5th and 6th levels requiring metacognitive knowledge and skills were less common. Similarly, in Uziimcii and
Ipek's (2022) study, no questions at the recall and creation levels were found in the central exam questions.

As a result of this study, it was seen that the unit evaluation questions in the textbooks examined were at the
level of recall, comprehension and application. There were no questions at the level of analyzing, evaluating and
creating in the textbooks. It was seen that the questions in the mathematics textbook were at a low level. This
result of the study is supported by the result of Uredi and Ulum’ study (2020). Arslan and Ozpinar (2009) stated
that the questions in the mathematics textbook did not go beyond the application stage, and Bakilan Mutu
(2008) stated that the questions in the textbook were low-level and did not match the multiple-choice question
style. These results support the results of the current study. Similarly, Saban (2019) examined the sample
questions and problems in the textbook according to PISA mathematics proficiency levels and stated that the
questions in the textbook were at the lower level and that there were no high-level questions. Supporting this
result of the study, Iskenderoglu and Baki (2011) examined the questions in the textbook according to the PISA
mathematics proficiency level and concluded that the questions in the textbook remained at a low level and that
the book did not include questions and activities that would develop higher level thinking skills.

In this study, while 39% of the central exam questions were at the analyzing level, it was seen that there were
no questions at the analyzing level in the mathematics textbook. Azili and Tutkun (2021) reported in their study
that the questions in the central exam were highly discriminative, and they measured high-level skills, but they
were not compatible with the textbooks. Again, this result is supported by the result of Etyemez's (2021) study,
which shows that while most of the questions in the textbooks are at the comprehension level, questions at the
application and analysis level are included in the exam. The results of the study by Kablan and Bozkus (2021),
which examined the opinions of students and teachers on central exam questions, also support the results of
the present study in that the questions in the central exam were more difficult than the questions in the textbook
and included several acquisitions together. Dénmez and Dede (2020) examined the central exams according to
mathematical competencies and concluded that questions measuring logical competence were mostly included
in the exam. Bingélbali and Ozdiner (2022) found that the mathematics textbook did not include activities that
require higher-order thinking skills such as effective problem solving and mathematical modeling. Again, in
Erden's (2020) study examining teachers' opinions on skill-based questions in mathematics lessons, teachers
reported that textbooks were insufficient in providing guidance on skill-based questions for the exam. All these
research results are similar to the results of the current study.
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In this study, it was revealed that most of the participants did not use textbooks as a main source. The reasons
given by the participants who did not use the textbook as the main source were listed as the textbook was not
suitable for LGS, the subject expression was insufficient, and the questions were insufficient. Similar to the
results of this study, 94% of the mathematics teachers who participated in Ozmantar et al.’s (2017) study found
the questions in the textbook insufficient in terms of quality and quantity in preparation for the exam. The
results of Korkmaz et al.’s (2020) research on the evaluation of secondary school mathematics textbooks by
mathematics teachers support the results of this study, and the majority of the teachers stated that the questions
in the textbook were not suitable for LGS, so they did not use the textbook actively in the lesson. Katipoglu
and Katipoglu (2016) interviewed teachers and students about the textbook and reached similar results with
those of the present study. Ozmantar et al. (2017), according to the results of their research, 80% of the teachers
stated that they used source books other than the textbook. Again, Korkmaz et al. (2020), in their research on
the evaluation of teachers' views on mathematics textbooks, reported that the majority of teachers did not use
the textbook actively, used textbooks mostly to give homework to students, and turned to additional resources.
Very few of the participants stated that they used the textbook as the main source. The justification of the
teachers who use the textbook as the main source is that it follows the curriculum and is suitable for the student.
As a matter of fact, Turan (2019) reported in their study that the majority of teachers stated that the mathematics
textbook meets the learning outcomes. Tagdemir et al. (2018) found that the content of the 5th grade
mathematics textbook is compatible with the learning outcomes and the activities are appropriate for the student
level. Tutak and Giider (2012), in their interviews with 5th grade mathematics teachers on the textbook,
concluded that most of the teachers used the textbook as a primary source. The reason why the results do not
overlap with the results of this study may be that the central exam is not yet on the agenda of students and
teachers in the 5th grade and that the textbook is sufficient to meet this need since teachers are more
achievement-oriented. According to the research results of Cetin and Unsal (2019), the success of students in
central exams is paramount of importance for the prestige of teachers, and for this reason, teachers reported
that they made the education and training process exam-oriented in order to achieve success in the exam. In
this respect, the research results are similar. Similarly, in Giiler et al.'s (2019) study, it was stated that central
exams are at the focus of teachers' teaching activities and that teachers need questions that require high-level
reasoning and logical inference to prepare students for the exam. The fact that students and teachers, particularly
in the 8th grade, think exam-oriented, turn to additional resources in this direction, and work on as many central
exam-style skill-based questions as possible can be considered as the reason why the textbook is not preferred.
According to the results of Gokeek and Karadeniz's (2013) research on the reasons for preferring alternative
sources instead of textbooks, most of the students stated that they found the textbooks inadequate. The students
stated that they preferred alternative sources because they included examples appropriate to the question
formats in the exam.

As a result, it was revealed that the central exam includes higher level and comprehensive questions that include
several acquisitions compared to the textbook. For this reason, it was identified that the textbook was not used
as the main source by the teachers on the grounds that it was insufficient to prepare students for the central
exam. However, the questions in the textbook should include the questions in the central exams and lower level
acquisitions. While the questions in the central exams are used for the selection and placement of students, the
questions in the textbooks are used to measure whether students have acquired the learning outcomes. The
problem is that teachers do not use the textbook as a result of exam-oriented education and neglect students
who are not prepared for the exam. When the literature is examined, it is seen that there is a misconception
among the researches and teachers that the textbook should be compatible with the central exam. The questions
in the textbook can guide students preparing for the exam. However, questions that can measure basic
mathematics outcomes should also be included in the textbook.

Recommendations

Considering the results of the research, the following suggestions were made.

1. Unit evaluation questions in the textbooks can be updated to include examples of all cognitive domain steps.
2. Sections consisting of skill-based questions can be added to the assessment and evaluation sections of the
textbooks to make the textbooks more attractive for students in preparation for the central exam.
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3. Textbooks can be enriched by including questions in the format of the central exams held in Tirkiye and
international exam questions.

4. In addition to the textbooks, preparation books for the central exams, which contain only questions and
activities, have started to be provided for students since 2022. This implementation can be maintained.

5. Teachers can be informed about the function of textbooks and the exam-oriented education and training
process, so that they can actively use textbooks and students who are not prepared for the exam can gain the
specified gains.

6. In this study, mathematics textbooks and central exam mathematics questions were examined. Similar studies
can be conducted for other fields.
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TURKCE GENISLETILMIS OZET

Hkégretim 8. Sinif 6grencileri sinavla 6grenci alacak ortadgretim kurumlarina iligkin merkezi sinava girerek sinav
sonucunda liselere yerlesmektedir. Bu sinavin sonucunu belitleyen derslerden biri de matematik dersidir. MEB’in
(2021) yayinladig1 rapora gore sinavla 6grenci alacak ortadgretim kurumlarina iliskin merkezi sinavda 20 soruluk
matematik testinde dogru cevap ortalamast 7,56’dir. PISA (Uluslararast Ogrenci Degetlendirme Programi) 2018
sonuglarina gére Tiirkiye matematik alaninda 79 tlke arasinda 42. sirada ve 37 OECD iilkesi arasinda 33. sirada
yer almistir (Kogak, 2022). TIMSS (Uluslararast Matematik ve Fen Egilimleri Arastirmast) 2019°da Ttrkiye
sekizinci sinif matematik degerlendirmesinde 39 iilke arasindan 20. sirada yer almustir (Kogak, 2022). Turkiye
PISA ve TIMSS sinavlarinda matematik becerilerinde OECD iilkelerinin puan ortalamasinin  gerisinde
kalmaktadir (Sarter, 2021). Bu bilgiler 1s15inda Ttrkiye’de matematik egitiminde problemlerin devam ettigi
sOylenebilir.

Diger bir problem ise ders kitabinin 6grencileri merkezi sinava hazirlamada yetersiz kaldigi gerekgesiyle
Ogretmenler tarafindan ana kaynak olarak kullanilmamasidir. Oysa ders kitabinda yer alan sorular; kazanimlarin
diizeyine ve tiiriine gore yer almaktadir. Ogretmenlerin sinav odakli egitim 6gretim yapmast (Cetin ve Unsal,
2019), toplamda matematik Ogrencilerin matematik puan ortalamalarina ve ders kitaplarin kullanimina
olumsuz yansimast beklenen bir durumdur. Bu kapsamda merkezi sinavda ve ders kitaplarinda yer alan sorularin
analiz edilerek ders kitaplarinin islevi konusunda 6gretmenlerin bilgilendirilmesi 6nem arz etmektedir. Arastirma
nitel arastirma desenlerinden dokiiman incelemesi ile gerceklestirilmistir. Arastirmada dokiiman olarak 2018-
2022 yillarinda yapilan “Stnavla Ogrenci Alacak Ortadgretim Kurumlarina Iliskin Merkezi Sinav Sayisal Boliim
A Kitapeigr” ve Milll Egitim Bakanligr Talim ve Terbiye Kurulunun karart ile ders kitabt olarak kabul edilmis 8.
sinif matematik ders kitab: kullanidmistir. Ayrica dokiimanlari desteklemek icin 6gretmen gorisleri alinmistr.
Arastirma verilerinin analizinde betimsel analiz kullantlmustir.

Bu aragtirmanin amaci, sinavla 6grenci alacak ortadgretim kurumlarina iligkin merkezi sinav matematik sorulari
(2018-2022) ile 8. sinif matematik ders kitabinda yer alan sorulart; Yenilenmis Bloom Taksonomisi ve 6gretmen
baglaminda biitiinlesik incelemektir. Bu baglamda arastirma sorulart asagidaki gibi olusturulmustur.

S1. Sinavla 6grenci alacak ortadgretim kurumlarina iligkin merkezi stnav matematik sorulari ile 8. stnif matematik
ders kitabindaki sorularin Bloom Taksonomisi baglaminda diizeyleri nedir?

S2. Ortaokul 8. Simif matematik dersine giren matematik 6gretmenlerinin ortaokul 8. Simf matematik ders
kitaplarinda yer alan sorulara yonelik goérisleri nelerdir?

Arastirma sonuglarina gore son bes yilda (2018-2022) ortadgretim kurumlarina iliskin merkezi sinavlarda sorulan
sorularin %4’ Gniin anlama, %56’sin1n uygulama, %39 unun analiz etme ve %1’inin degerlendirme dizeyinde
oldugu, hatirlama ve olusturma basamaginda soru sorulmadig1 belirlenmistir. 8. sinif matematik ders kitabindaki
tnite degerlendirme sorularinin ise %10,83 ‘Gntin hatirlama, %41,66 ‘sinin anlama, %47,50’sinin uygulama
diizeyinde oldugu belitlenmis analiz etme, degerlendirme ve olusturma basamaginda soruya rastlanmamugtir.
Merkezi sinavda, ders kitabina kiyasla daha tst diizey sorulara yer verildigi tespit edilmistir. Ders kitabinin
ogrencileri merkezi sinava hazirlamada yetersiz kaldig1 gerekgesiyle 6gretmenler tarafindan ana kaynak olarak
kullanilmadig: tespit edilmistir.

Bu aragtirmada merkezi sinavda sorulan sorularinin en ¢ok uygulama ve analiz etme basamaginda oldugu
gOriilmis, sadece 1 tane degerlendirme diizeyinde soruya rastlanmis, yaratma ve hatirlama basamagindan hi¢
soruya rastlanmamustir. Sorularin uygulama ve analiz etme dizeyinde yogunlastigi gérilmiistiir. Alanyazinda yer
alan arastirmalar arastirmanin bu sonucunu desteklemektedir (Ekici ve Bal, 2019. Oztiirk, 2020; Uziimcii ve
ipek, 2022). Bu aragtirmada kullandan ders kitabindaki iinite degetlendirme sorularinin hatirlama, anlama,
uygulama diizeyinde oldugu gorillmistiir. Ders kitaplarinda analiz etme, degetlendirme ve yaratma basamaginda
soruya rastlanmamustir. Matematik ders kitabindaki sorularin alt diizeyde kaldigr g6rilmistiir. Arastirmanin bu
sonucu alanyazindaki arastirmalar desteklemektedir ( Arslan ve Ozpinar, 2009; Bakilan Mutu, 2008; Iskenderoglu
ve Baki, 2011; Saban, 2019).

Bu arastirmada katitimcilarin ¢cogunun ders kitaplarini temel kaynak olarak kullanmadiklar: tespit edilmistir. Ders
kitabint temel kaynak olarak kullanmayan katithmcilarin gerekgeleri; LGS’ ye uygun olmama, konu anlatiminin
yetersiz olmasi, sorularin yetersiz olmast seklindedir. Ozmantar ve arkadaslarinin (2017) arastirmasina katilan
matematik 6gretmenlerinin %94’ @i ders kitabindaki sorulart nitelik ve nicelik acisindan sinava hazirlikta yetersiz
bulmustur. Korkmaz ve arkadaslarinin (2020), ortaokul matematik ders kitaplarinin matematik 6gretmenlerin

278



tarafindan degerlendirilmesi yontinde yaptiklart arastirma sonuglarina gére, 6gretmenlerin biiyiik cogunlugu ders
kitabindaki sorularin LGS’ ye uygun olmadigi bu sebeple ders kitabini derste aktif bir sekilde kullanmadiklar
yoniinde goris bildirmistir. Katipoglu (2016) arastirmasinda ders kitab: hakkinda 6gretmen ve Ggrencilerle

gbriismis benzer sonuglara ulagsmustir.
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