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cognitive domains were examined. Document analysis method was used and content
analysis was conducted. The results revealed that the tasks in all the textbooks are
predominantly in the cognitive domain of applying, followed by the cognitive domains
of knowing and reasoning. In addition, it was determined that the objectives at all
grade levels were predominantly concentrated in the cognitive domain of reasoning.
Based on the results obtained, some suggestions were given.
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Veri isleme Ogrenme Alanina iliskin 4-8. Sinif Matematik Ders
Kitaplarindaki Gérevlerin ve Matematik Ogretim Programi

Kazanimlarinin TIMSS 2019 Bilissel Alanlarina Gére incelenmesi
Makale Bilgisi Oz

DOI: 10.14812/cufej. 745164 Egiti“m Ogretim s[]recinir? kalitesin.in beIirIe.nmesinde TIMSS gibi ulli.‘JsIarar.aa .smavlalrlrf

blyik rol oynadigi ifade edilmektedir. TIMSS sonuglari 6grencilerin gesitli
Makale Gegmisi: eksikliklerinin oldugunu gostermektedir. Bu basarisizigin nedenleri lzerine yapilan
Gelis 29.05.20 arastirmalarin  dikkat ¢ektikleri noktalardan birisi de ders kitaplaridir. Buradan
Dizeltme 13.03.21 hareketle bu ¢alismada 2018 matematik 6gretim programinda yer alan kazanimlarin ve
Kabul 26.08.21 bu programa iliskin 4.-8. sinif ders kitaplarinin veri isleme 6grenme alanina iligkin

gorevlerin TIMSS biligsel alan gergevesine gore incelenmesi amaglanmistir. Buna ek

olarak bu gorevler ile kazanimlarin biligssel alanlari arasindaki benzerlik ve farkliliklar
analiz edilmigtir. Dokiiman analizi yontemi kullanilmis ve veriler igerik analizi ile
¢O6ziimlenmigtir. Ortaya cikan sonuglar tiim ders kitaplarinda yer alan goérevlerin
agirhikh olarak uygulama bilissel alaninda oldugunu, bunu bilme ve akil yiiritme biligsel
alanlarinin izledigini gostermistir. Buna ek olarak butiin sinif seviyelerinde yer alan
kazanimlarin agirlikh olarak akil yiritme bilissel alaninda yogunlastigl ortaya ¢ikmistir.
Elde edilen sonuglardan hareketle bazi 6nerilerde bulunulmustur.
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Introduction

Statistics allows individuals to interpret their environment wisely with a variety of tools, ways of
thinking, and on the basis of trends (Ben-Zvi & Makar, 2016). The use of statistics in all areas of life (e.g.
economy, politics, society) and the increasing need for data-driven decisions in this direction have made
knowledge and skills related to statistics even more important (Batanero, Burrill & Reading, 2011; Burrill
& Ben-Zvi, 2019). This awareness has also been reflected in curriculums and the teaching of knowledge
and skills related to statistics has been included in school subjects (Mathematical Science Education
Board & National Research Council, 1990; Ministry of National Education [MoNE], 2018). In the
curriculum in our country, it is stated that the objectives related to the data handling learning area are
structured on the basis of the statistical process (MoNE, 2018).

The rapid change and development of knowledge in today’s world necessitates updating the
educational and instructional processes. Many countries participate in education reform movements
and need to have knowledge about schools and education systems in the international arena (Beaton &
Robitaille, 1999). In this way, the education systems of countries can be analyzed, their deficiencies can
be detected and the status of education systems at the international level can be seen (Kaytan, 2007). In
addition, examining the education systems of different countries and the outcomes obtained from these
systems and comparing them with our country are important in terms of seeing the pros and cons and
making an evaluation of our education system (Mullis, Martin, Ruddock, O’Sullivan & Preuschoff, 2009).
One way of doing this is to take part as a country in international measurement and evaluation studies
such as PISA, TIMSS, PIRLS (Yildirm, Ozgiirlik, Parlak, Génen & Polat, 2016). Trends in International
Mathematics and Science Study [TIMSS] is an international exam that aims to measure the mathematics
and science achievements of primary and middle school students.

When TIMSS questions are evaluated in the context of the data handling learning area, it is seen that
20% of both 4™ grade and 8" grade questions are related to the data handling learning area (MoNE,
2020). Students are expected to be able to carry out the process of doing statistics in the fourth grade
and to be able to recognize various forms of data representation. In the eighth grade, they are expected
to read and interpret data from one or more sources, to determine appropriate methods for data
collection and to use and interpret tools that summarize data distributions (e.g. mode, median,
arithmetic mean, spread) by expanding the process of doing statistics. When the TIMSS results regarding
the data handling learning area were evaluated, it was observed that 4th grade students got 478 points
in 2011, 476 points in 2015, and 510 points in 2019. It was revealed that 8th grade students got 445
points in 2007, 467 points in 2011, 466 points in 2015 and 502 points in 2019 (MoNE, 2020; Yildirim et
al., 2016). Based on these results, it can be said that the achievement levels of the students from both
grade levels are moderate in the data handling learning area. While researchers emphasize that there
are many reasons for students’ low level of achievement in the TIMSS exams, they state that one of
these reasons may be the textbooks used by students (Regber, 2012; Severin & Capota, 2011; Térnroos,
2005) because textbooks are one of the most common resources used in the teaching process (Beaton
et al.,, 1996; Tornroos, 2005). The textbook can be defined as a printed or electronic publication
prepared by taking the curriculums in the centre to be used in formal and informal education
institutions (MoNE, 2012). Specifically, a mathematics textbook is a book used for studying mathematics
(Kilpatrick, 2014) and is an important learning resource in the learning-teaching process (Beaton et al.,
1996; Mesa, 2004). It can be seen as a reflection of the knowledge and skills aimed to be imparted to
students in the curriculums (Valverde, Bianchi, Wolfe, Schmidt & Houang, 2002). Textbooks are among
the frequently used sources in our country, and researches have shown that teachers use textbooks as
the most common source of teaching (Kilic & Seven, 2005). Correspondingly, the results of TIMSS 2011
revealed that 91% of the 4™ grade teachers in our country use mathematics textbooks as the main
source while the international average is 75%. It was observed that 81% of the 8th grade teachers use
textbooks as the main source while the international average is 77%. The results show that textbooks
are used above the international average in our country. The fact that textbooks take such an active role
in the teaching-learning process shows that their content can affect success (Térnroos, 2005; Severin &
Capota, 2011). In this connection, it was revealed that one of the reasons for Singapore’s success in the
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TIMSS exams was the textbooks, and it was stated that the complex problems in the textbooks positively
supported this success (Beckmann, 2004). It is emphasized that the content of the textbooks is one of
the important determinants of the success status of countries (Li, 2000). This shows that the tasks in the
textbooks can affect the success of students in international exams (Olkun & Toluk, 2002). In this
context, it can be thought that analyzing the content of textbooks can provide important insights to
explain students’ mathematics achievement (Térnroos, 2005). It can be said that the curriculum, which
is another source that helps teaching mathematics, plays a major role in shaping the teaching process
(Ornstein & Hunkins, 2004). This makes the quality of the objectives in the curriculum even more
important (Anderson & Krathwohl, 2001). One of the important criteria in determining this quality is
international exams (Hook, Bishop & Hook, 2007). Based on these exams, countries that perform below
the world average should try to change and organize their curricula by examining the curricula of the
high-achieving countries (Hiebert et al., 2003; MoNE, 2016). In this regard, it can be said that our
curriculum also emphasizes this and pays attention to the content of international exams while
structuring learning areas (MoNE, 2018).

It can be said that the studies on textbooks and curricula in the context of TIMSS components
emphasize certain points. It was observed that the studies examining the curricula largely focused on
the 2009 and 2013 middle school and 2018 primary school mathematics curricula (Delil, Ozcan & Islak,
2020; incikabi, Mercimek, Ayanoglu, Aliustaoglu & Tekin, 2016; Kilig, Aslan-Tutak & Ertas, 2014). incikabi
et al. (2016) examined the cognitive qualities of the objectives in the middle school mathematics
curriculum according to the cognitive domains expressed in the TIMSS 2015 mathematics framework.
The data obtained have revealed that the objectives cover different cognitive domains across the grade
levels. It has been revealed that the cognitive domain of knowing is mostly addressed in the fifth grade
objectives and that its inclusion in the other grade levels is relatively lower. The cognitive domain of
applying is most intensely addressed in the seventh grade objectives. The cognitive domain of reasoning
is most intensely addressed in the sixth grade objectives while it is least intensely addressed in the
seventh grade objectives. When examined according to learning areas, it is seen that the objectives
related to data and probability learning area are mostly included in the cognitive domain of reasoning.
In their study, Delil et al. (2020) evaluated the objectives in the 2018 primary school mathematics
curriculum according to the cognitive domains and subject areas of TIMSS 2019 and found that 44.4% of
the objectives related to the data handling learning area are in the cognitive domain of applying, 33.3%
in the cognitive domain of reasoning and 22.2% are in the cognitive domain of knowing. Kilig et al.
(2014) evaluated the changes in the 2009 and 2013 middle school mathematics curriculums through the
lens of TIMSS. It was revealed that the 5™ grade objectives in both the 2009 and 2013 curriculums are
predominantly in the cognitive domain of reasoning. While the 2009 curriculum focused on the
cognitive domain of reasoning in the 6th and 8th grade objectives, this focus was shifted to the cognitive
domain of applying in the 2013 curriculum. The cognitive domains of the 7" grade objectives on the
other hand included the exact opposite of the cognitive domains of the 6" and 8" grade objectives. In
other words, while the cognitive domain of applying was dominant in the 2009 curriculum, this
dominance was in favour of the cognitive domain of reasoning in the 2013 curriculum.

It has been noted that studies examining textbooks have generally focused on certain grade levels or
certain learning areas (Cosar, 2010; Cilingir & Ding-Artut, 2016; Delil, 2006; Glner, 2015; Keskin, 2018;
Toptas, Elkatmis & Karaca, 2012). Cosar (2010) compared the problems in a 6th grade mathematics
textbook in the 2008-2009 academic year with the questions published in TIMSS 2007 by classifying
them according to TIMSS 2007 cognitive domains. Analyzing the problems in the textbook unit by unit,
Cosar (2010) revealed that 71.25% of the problems are in the cognitive domain of knowing, 25.05% in
the cognitive domain of applying and 3.70% in the cognitive domain of reasoning. Cilingir and Ding-Artut
(2016), on the other hand, focused on the subject of geometric shapes and measures in a 4" grade
mathematics textbook and analyzed the questions in this subject according to the TIMSS 2011
components. The data obtained showed that 54.34% of the questions are in the cognitive domain of
knowing, 32.6% in the cognitive domain of applying and 15.21% in the cognitive domain of reasoning.
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Delil (2006) similarly focused on geometry problems and analyzed the geometry problems in 6th, 7" and
8" grade textbooks according to TIMSS 2003. He revealed that 72% of the problems included
computation and application components. Glner (2015), on the other hand, examined the data and
probability learning area in addition to the geometry learning area, and classified the cognitive levels of
the questions in the primary school second grade mathematics textbooks published before and after the
2005 mathematics curriculum change, according to TIMSS 2007. The obtained data revealed that while
31.3% of the questions related to the data handling learning area included the learning area of knowing
before the change, this rate became 33% after the change. While the cognitive domain of applying was
addressed in 47.6% of the questions before the change, this rate became 45.7% after the change. While
the cognitive domain of reasoning was addressed in 21.4% of the questions before the change, this rate
became 21.2% after the change. Keskin (2018) focused on the numbers learning area and examined the
questions from 5" to 8thgrade textbooks and workbooks taught in Singapore, USA and Turkey according
to TIMSS 2011 cognitive levels. The findings revealed that 66% of all the questions from 5" to 8thgrade
related to the numbers learning area in the textbooks taught in Turkey are in the cognitive domain of
knowing, 31% in the cognitive domain of applying and 3% in the cognitive domain of reasoning. On the
other hand, Toptas et al. (2012) analyzed the questions in a 4th grade mathematics workbook by units.
It was revealed that 41.55% of the questions analyzed according to the TIMSS 2011 cognitive domains
are in the cognitive domain of knowing, 32.80% in the cognitive domain of applying and 25.65% in the
cognitive domain of reasoning. As can be seen, although studies that analyze both textbooks and
curriculums emphasize certain points, it can be said that new studies are needed. For example, it is seen
that studies focusing on curriculums focus either on old curriculums (incikabi et al., 2016; Kili¢ et al.,
2014) or primary school curriculums (Delil et al., 2020). Studies focusing on textbooks focus either on
certain grade levels (Cosar, 2010; Cilingir & Ding-Artut, 2016; Toptas et al., 2012) or on specific learning
areas (Cilingir & Ding-Artut, 2016; Delil, 2006; Gliner, 2015; Keskin, 2018). Gliner (2015) examined the
textbooks before and after 2005 by focusing on the data handling learning area as well as the geometry
learning area.

The data obtained show that some countries participating in TIMSS exams are more successful when
they organize their mathematics curriculums according to TIMSS cognitive domains (Delil et al., 2020).
Thus, it is thought that it is important to examine how the objectives in the data handling learning area
of the curriculums are compatible with the TIMSS framework because such international exams give
countries the opportunity to review their curricula and shape their education reforms (Johansson &
Hansen, 2019). Some studies have revealed that higher order questions asked in textbooks are one of
the important learning opportunities for students (Schmidt et al., 2001). This makes it important to
reveal the quality of the tasks presented to students in the textbooks. In addition, the curriculums and
textbooks were revised in 2018, which indicates that there is a need for more detailed information
about the tasks in the textbooks and the objectives in the curriculums because TIMSS results show that
there is a positive relationship between success in mathematics and the use of textbooks containing
higher order tasks (Foxman, 1999). In this connection, the current study focused on the tasks in the data
handling learning area in the mathematics textbooks taught from 4th to 8th grade levels in the schools
of Ministry of National Education in the 2019-2020 academic year and the objectives related to the data
handling learning area from 4" to 8™ grade levels of the 2018 curriculum and they were evaluated
according to TIMMS cognitive domains. The research problems of the study are as follows;

e Which TIMSS 2019 cognitive domains are the tasks in the data handling learning area from 4" to
g grade mathematics textbooks related to, and how is the distribution of these domains?

e Which TIMSS 2019 cognitive domains are the objectives in the data handling area from 4" to 8"
grade curriculum related to, and how is the distribution of these domains?

e What similarities and differences do the objectives in the curriculum and the tasks in the
textbooks have with TIMSS 2019 cognitive domains?

Examining the tasks in the textbooks and the objectives in the curriculum and revealing the
similarities and differences between them are very important in structuring the statistics teaching
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processes (Ben-Zvi & Garfield, 2005) because both the tasks and objectives are factors that directly
affect the teaching processes. For this reason, it is thought that the results obtained and the suggestions
made based on these results will contribute to the literature. In addition, in the current study, all
textbooks suggested to be taught from 4" to 8" grade by the Ministry of National Education were
examined. This provided the opportunity to evaluate the obtained results from a broader perspective. In
this sense, it can be said that the results of the current study will guide researches in the analysis of
textbooks and the curriculum on the basis of the TIMMS components in both national and international
literature.

Method
Research Model and Data Sources

In the current study, qualitative research method and document analysis were employed. Through
document analysis, documents are subjected to in-depth analysis in order to answer the research
problem (Yildirrm & Simsek, 2013). The current study focused on the objectives from 4" to 8" grade in
the curriculum and the parts of the textbooks related to data handling learning area. In this regard, a
total of 19 objectives related to the data handling learning area in the curriculum were used in this
study.

Table 1.
The Objectives in the Data Handling Learning Area in the Mathematics Curriculum

Grade level Name of the Objective

4" grade -Examines a bar chart, makes comments and predictions on the basis of the chart.
-Creates a bar chart.
-Uses different forms of representation to present the data obtained.
-Solves problems related to daily life using information displayed by bar charts, tables and
other graphics.

5" grade - Creates research questions that require data collection.
- Collects data on research questions and displays them with a frequency table and bar
chart.
-Solves problems for interpreting data represented by frequency tables or bar charts.

6" grade -Creates research questions that require comparing two sets of data and obtains

appropriate data.

-Shows the data of two groups with a binary frequency table and bar chart.
-Calculates and interprets the spread of a data set.

-Calculates and interprets the arithmetic mean of a data set.

-Uses the arithmetic mean and spread to compare and interpret data of two groups.

7" grade - Creates and interprets a line chart of data.
- Finds and interprets the mean, median, and peak value of a data set.
- Creates and interprets the pie chart of a data set.
- Displays data with a bar, pie, or line graph and makes appropriate conversions between
these representations.

g™ grade - Interprets line and bar charts of up to three data sets.
-Displays data with a bar, pie or line graph and makes appropriate conversions between
these representations.

Another data source included in the study is the textbooks from 4" to 8" grade, which are suggested
to be taught in the 2019-2020 academic year. The sections of these textbooks related to the data
handling learning area were evaluated within the scope of the study. Table 2 shows the textbooks
examined in the grade levels.
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Table 2.

Textbooks Examined in the Study

Grade level The number and Authors of the Textbooks Examined

4" grade 2 (Kayapinar, Sahin, Erdem & Sentiirk-Leylek, 2019; Ozcelik, 2019)

5™ grade 2 (Cinitci, Génen, Arag, Ozarslan, Pekcan & Sahin, 2018; Karakuyu, 2018)

6" grade 4 (Bektas, Kahraman & Temel, 2019; Caglayan, Dagistan & Korkmaz, 2018; Kiigikkeles &
Aktas, 2018; Ozdemir, 2019)

7" grade 3 (Altintas & Keskin, 2019; Erenkus, Eren-Savaskan, 2018; Keskin-Ogan & Oztiirk, 2019)

8thgrade 4 (Boge & Akilli, 2018; Cetin, Aksakal, Ertiirk, Say & Tigh, 2019; Kisi, 2018; Serficeli &

Atmaz, 2018)

The names of the textbooks are not given clearly; each textbook is coded. For example, four
textbooks at the 6™ grade level are coded as 6A, 6B, 6C and 6D.

Data Analysis

The data were analyzed with content analysis. In this way, the examined documents are summarized
with certain codes and contents to answer the focused problem (Cohen, Manion & Morrison, 2007).
First, the tasks in the textbooks related to the data handling learning area were coded according to the
TIMSS 2019 cognitive domains (Lindquist, Philpot, Mullis, & Cotter, 2017). The same coding process was
carried out from 4™ to 8" grade objectives of the MEB 2018 mathematics curriculum. According to
TIMSS 2019, cognitive domains are divided into three as knowing, applying and reasoning. Each
cognitive domain is divided into subject areas within itself. The definitions of the first cognitive domain,
the domain of knowing and the subject areas are given in Table 3 (Lindquist et al., 2017 p. 23-24).

Table 3.

Subject Areas in the Cognitive Domain of Knowing

Subject Areas Definitions

Recall Recall definitions, terminology, number properties, units of measurement,
geometric properties, and notation

Recognize Recognize numbers, expressions, quantities, and shapes. Recognizes entities
that are mathematically equivalent

Classify/Order Classify numbers, expressions, quantities, and shapes by common properties.

Compute Carry out algorithmic procedures for +, —, %, +, or a combination of these with
whole numbers, fractions, decimals, and integers. Carry out straight forward
algebraic procedures.

Retrieve Retrieve information from graphs, tables, texts, or other sources.

Measure Use measuring instruments; and choose appropriate units of measurement.

Definitions of the subject areas in the cognitive domain of applying are shown in Table 4.

Table 4.

Subject Areas in the Cognitive Domain of Applying

Subject Areas Definitions

Determine Determine efficient/appropriate operations, strategies, and tools for solving
problems for which there are commonly used methods of solution.

Represent/Model Display data in tables or graphs; create equations, inequalities, geometric
figures, or diagrams that model problem situations; and generate equivalent
representations for a given mathematical entity or relationship.

Implement Implement strategies and operations to solve problems involving familiar

mathematical concepts and procedures.
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Information about the subject areas in the cognitive domain of reasoning is given in Table 5.

Table 5.

Subject Areas in the Cognitive Domain of Reasoning

Subject Areas Definitions

Analyze Determine, describe, or use relationships among numbers, expressions,

guantities, andshapes.

Integrate/Synthesize  |ink different elements of knowledge, related representations, and procedures to
solve problems

Evaluate Evaluate alternative problem solving strategies and solutions.
Draw Conclusions Make valid inferences on the basis of information and evidence.
Generalize Make statements that represent relationships in more general and more widely

applicable terms.

Justify Provide mathematical arguments to support a strategy or solution.

An example of a task related to each cognitive domain in the textbooks is presented below (Figures
1, 2 and 3). Since the student is expected to establish a relationship between the pieces of basic
knowledge in the task expressed in Figure 1, this task is coded as a task in the cognitive domain of
knowing.

10) Match the expressions given below with the suitable type of graph.

a) The amount of the wheat exported in the last five years. 1. Bar chart

b)) The tinber of votes received by the 2 candidates remaining to the 2. Line chart
final in the election of the class president.

c) The number of vehicles produced in three different factories. 3. Pie chart

Figure 1. Sample Task in the Cognitive Domain of Knowing (7C textbook, p. 285)

In the task in Figure 2, since students are asked to represent the obtained data with tables or
graphics, this task is defined as a task related to the cognitive domain of applying.

The numbers of the siblings of the students in a class are as follow;

Al 5 Hayati: 2 Erkan: 3 Tuba: 2 Awyger 5
Avysel: 1 Esin: 4 Nihat: 3 Hasan- 4 Orcun: 3
Hilal: 1 Serkan: 4 Necla: 5 Emre: 1 Suna: 3
Serap: 4 Murat: 3 Banu: 4 Bilal: 5 Nurgiil: 5

Create the frequency table and bar chart of the numbers of siblings of the male and female
students by the data given above.

Figure 2. Sample Task in the Cognitive Domain of Applying (5B textbook, p.222)

In the task given in Figure 3, students are expected to make inferences based on the arguments they
have obtained by examining the relationships between the data that make up the arithmetic mean. This
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makes it possible to say that this task is related to the cognitive domain of reasoning.

. When data equal to the arithmetic mean are added to a data set.
. how does the results change?

Figure 3. Sample Task in the Cognitive Domain of Reasoning (6B textbook, p.145)

In addition, an example of objective for each cognitive domain is presented. Here, only the objective
that is in the cognitive domain of knowing could not be reached. For example, as the objective 6.4.1.2
“Shows the data belonging to two groups with a binary frequency table and a column chart” requires
students to use different forms of representation, it is coded in the cognitive domain of applying and as
the objective 8.4.1.1 “Interprets line and bar charts of up to three data sets” requires students to use
their skill of making comments, it is coded in the cognitive domain of reasoning.

The tasks related to the data handling learning areafrom 4" to 8" gradetextbooks were coded by
three researchers according to the cognitive domains mentioned above. During the coding, it was
noticed that some tasks entered into several cognitive domains at the same time (See Figure 4).

| It’s Your Turn |

Graph: The Distribution of the Books by The pie graph of the 120 books 1n the

Type bookcase of Kerem, who 1s a good reader, 15
formed as shown next.
Fill in the table given below. Find which
other type of graph these data can be shown.

90° Table: The Number of Books by Type
Type of Book Number of Books
Story
Nowvel
Poem
Poem Novel = Story

Figure 4. Sample Task That Can Be Included in Several Cognitive Domains (8A textbook, p.70)

For example, the above-mentioned task has entered the cognitive domain of reasoning, since it
requires performing operations; the cognitive domain of applying as it requires using different types of
graph and the cognitive domain of reasoning as it requires establishing a relationship between these
types of representation and making evaluations and the coding is performed in this context. A similar
coding was also performed for the objectives in the curriculum. For example, the objective “7.4.1.2 finds
the mean, median, and peak value of a data set and interprets them” involves remembering basic
concepts (e.g. mean, median), it is included in the cognitive domain of applying; as it requires doing
operations (e.g. finding arithmetic means), it is included in the cognitive domain of knowing and as it
involves making comments, it is included in the cognitive domain of reasoning. In order to ensure the
validity and reliability of the data obtained, both the tasks in the textbooks and the objectives in the
curriculum were coded by each researcher. At the beginning, the percentage of agreement between
coders was 85% for the objectives and 82% for the tasks in the textbooks. The researchers came
together again for the differences that emerged in the coding, and they were discussed until a
consensus was reached. In addition, the data analysis process was explained in detail. Moreover, an
analysis framework suitable for the purpose of the study was selected in order to satisfy the criteria of
relevance, significance and usefulness (Fraenkel & Wallen, 1990) necessary to ensure validity, and how
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the results obtained would be beneficial and what they mean was explained. Thus, it can be concluded
that the study meets the validity and reliability requirements (Yildirnm & Simsek 2013).

Findings and Interpretations

In the current study, it was focused on which TIMSS cognitive domains the tasks and objectives
related to the data handling learning area from 4" to 8™ grade mathematics textbooks include. In
addition, the similarities and differences the objectives in the curriculum and the tasks in the textbooks
have with TIMSS 2019 cognitive domains were examined.

Findings Related to the Research Question “Which TIMSS 2019 Cognitive Domains are the Tasks in
the Data Handling Learning Area from 4™ to 8" Grade Mathematics Textbooks Related to, and How is
the Distribution of These Domains?”

The findings related to TIMSS cognitive domains and subject areas included by the tasks related to
the data handling learning area from 4" to Sthgrade mathematics textbooks are presented in Table 6.
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Table 6.

Frequency and Percentage Distributions of the Cognitive Domains and Subject Areas Included in the Tasks in the Data Handling Learning Area from 4" to 8"

Grade Textbooks

Knowing Applying Reasoning
S g
[ T
) ) o o = @ .0 @
£% = S 5 g g - s 5 g g5 2 3 i< >
s 8 S ) = a Q 2 £ 2 £ > ce © S © £
a2 @ 9 & E B 3 e ] = g SE T S e 3
=8 2 8 © = = 8 g E = £g G 2 8
(w] & o
o o
4A 20 18 20 3 2 3 3 1
(29%) (25.5%)  (29%) (4%) (3%) (4%) (4%) (1.5%)
4B 40 1 17 40 3 3
(38%) (1%) (16%) (38%) (3.5%) (3.5%)
Total 60 1 35 60 7 2 6 3 1
(34%) (0.6%)  (20%) (34%) (4%) (1.7%)  (3.4%) (1.7%) (0.6%)
5A 12 1 8 13 1 15 3 1 2
(21%) (2%) (14%) (23%) (2%) (27%) (5%) (2%) (4%)
5B 3 1 12 1 10 1 16 1
(7%) (2%) (27%) (2%) (22%) (2%) (36%) (2%)
Total 15 2 20 14 1 25 1 19 1 3
(15%) (2%) (20%) (14%) (1%) (25%) (1%) (18%) (1%) (3%)
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6A 45 2 10 25 66 7 22 3 40 11 16
(18%)  (1%)  (4%)  (10%)  (27%)  (3%) (9%) %)  (16%)  (4%) (6%)
6B 6 1 26 1 3 48 7 5 14 1 2
(5%) (1%) (23%)  (1%) (3%)  (42%)  (6%) (4%) (12%)  (1%) (%2)
6C 7 1 44 1 8 5 66 8 18 2 18 2
(4%) (1%)  (24%)  (1%)  (4%) (3%)  (37%)  (4%)  (10%)  (1%)  (10%)  (1%)
6D 12 38 5 11 69 6 10 9 4
(7%) (23%) (3%) (7%)  (42%)  (4%) (6%) (5%) (3%)
Total 18 8 1 153 4 23 44 249 28 55 5 81 18 18
(2.5%) (1%)  (0.1%)  (22%) (0.6%) (3%) (6%)  (35%)  (4%) (8%)  (0.7%)  (11%)  (2.5%) (2.5%)
7A 3 6 14 41 1 27 67 4 1 6 4 1
(2%) (3%) (8%) (24%) (1%)  (15%) (38%)  (2%) (1%) (3%) (2%) (1%)
7B 2 10 61 2 25 61 1 23 16 1 2
(1%) (%5) (30%) (1%)  (12%)  (30%)  (0.5%) (11%)  (8%)  (%0.5)  (%1)
7C 3 11 39 1 16 64 7 9 8 4
(2%) (7%) (24%) (1%)  (10%)  (39%)  (4%) (6%) (5%) (%2)
Total 3 11 35 141 4 68 192 12 1 38 28 2 6
(0.5%)  (2%) (6%) (26%) (0.7%)  (13%) (36.4%) (2%)  (0.1%)  (7%) (5%)  (0.3%)  (1%)
8A 1 38 11 37 9 5
(1%) (37%) (11%)  (37%) (9%) (5%)
8B 20 16 19 1 1 9 3
(29%) (23%)  (28%)  (1%) (1%)  (13%)  (5%)
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8C 8 15 15 15 7 11
(11%) (21%) (21%)  (21%) (10%)  (16%)
8D 3 24 2 14 23 1 9 6 2
(4%) (29%) (2%)  (17%)  (27%) (1%)  (11%)  (7%) (2%)
Total 12 97 2 56 94 1 2 34 25 2
(4%) (30%) (0.6%)  (17%)  (29%) (0.3%) (0.6%) (10%)  (8%) (0.6%)
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As seen in Table 6, the tasks in the 4™ grade textbooks are generally in the cognitive domain of
applying, followed by the cognitive domains of knowing and reasoning. All of the tasks in the cognitive
domain of knowing are in the subject area of retrieve information. The tasks in the cognitive domain of
applying are mostly in the subject areas of represent/model and implement. In the cognitive domain of
reasoning, while the tasks in the textbook 4Ainclude more diverse subject areas, the tasks in the
textbook 4B include the subject areas of synthesis and draw conclusions.

It was seen that the tasks in the 5 grade textbooks are predominantly in the cognitive domain of
reasoning, followed by the cognitive domains of applying and knowing. All of the tasks in the cognitive
domain of knowing are in the subject area of retrieve information. It was observed that the tasks in the
cognitive domain of applying can be found in each subject area, but are mainly concentrated in the
subject areas of implement in one textbook and represent/model in another textbook. It was noted that
the tasks related to the cognitive domain of reasoning mainly include the subject area of synthesize in
the textbook 5A, and the subject areas of draw conclusions and synthesize in the textbook 5B.

While the three textbooks in the 6™ grade are similar to each other in terms of cognitive domains,
the other textbooks differ in terms of cognitive domains. It was observed that the tasks in the three
textbooks are predominantly in the cognitive domain of applying, followed by the cognitive domains of
knowing and reasoning. It was observed that the tasks in the other textbook are equally distributed
across the cognitive domains of applying and reasoning. It was seen that the tasks in the cognitive
domain of knowing are mainly in the subject area of retrieve information, while the tasks in the
cognitive domain of applying are concentrated in the subject area of implement. It can be said that the
tasks in the cognitive domain of reasoning are mostly in the subject area of draw conclusions and that
there are few of them in the other subject areas.

It was observed that the 7" grade textbooks are similar to each other in terms of cognitive domains.
It was seen that the tasks in the textbooks are predominantly in the cognitive domain of applying,
followed by the cognitive domains of knowing and reasoning. It was noted that the tasks in the cognitive
domain of knowing are mainly concentrated in the subject area of retrieve information, while the tasks
in the cognitive domain of applying were found to be concentrated in the subject areas of
represent/model and implement. It was observed that the tasks in the cognitive domain of reasoning
are distributed nearly equally across the subject areas.

It was seen that the 8" grade textbooks are similar to each other in terms of cognitive domains. The
tasks in the textbooks are mainly in the cognitive domain of applying, followed by the cognitive domains
of knowing and reasoning. The tasks in the cognitive domain of knowing are mainly concentrated in the
subject area of retrieve information, while the tasks in the cognitive domain of applying are mainly
concentrated in the subject areas of represent/model and implement. It was noted that the tasks in the
cognitive domain of reasoning are concentrated in the subject areas of evaluate and draw conclusions.

Findings Related to the Research Question “Which TIMSS 2019 Cognitive Domains are the
Objectives in the Data Handling Area from 4™ to 8" Grade Curriculum Related to, and How is the
Distribution of These Domains?”

The findings related to TIMSS cognitive domains and subject areas included by the objectives related
to the data handlinglearning areafrom 4" to 8" grademathematics curriculum are presented in Table 7.
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Table 7.
Cognitive Domains and Their Sub-components Included in the Objectives Related to the Data Handling Learning Area from 4" to 8" Grade Curriculum
Knowing Applying Reasoning
3 2
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o S g 2 a 2 2 £ 5 £ = & 3 2 g =
5 g 8 £ E 3 S 3 g 2 g 3 E g g 2
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g S 5 5 5
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4 1 2 1 3 1 1 1
(10%) (20%) (10%) (30%) (1%0) (10%) (10%)
5 1 1 1 2
(20%) (20%) (20%) (40%)
6 1 1 2 2 3
(11%) (11%) (22%) (22%) (34%)
7 1 2 1 1 3
(12.5%) (25%) (12.5%) (12.5%) (37.5%)
8 1 1 1 1
(25%) (25%) (25%) (25%)
Total 1 3 7 3 2 9 2 8 1
(3.5%) (8%) (20%) (8%) (5%) (25%) (5%) (22%) (3.5%)
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Except for the 7" grade, none of the objectives at the other grade levels are related to the cognitive
domain of knowing. It was observed that the objectives in all the grade levels are mainly concentrated in
the cognitive domain of reasoning. The cognitive domain of reasoning was found to be addressed the
most in the objectives of the g™ grade (75%), followed by the objectives of the 4" grade (70%), 5t grade
(60%), 6" grade (56%) and 7" grade (50%). The percentage of the objectives including the cognitive
domain of applying was found to be ranging from 25% to 44% across the grade levels.

Findings Related to the Research Question “What Similarities and Differences do the Objectives in
the Curriculum and the Tasks in the Textbooks Have with TIMSS 2019 Cognitive Domains?

The final research question focused on the similarities and differences of the objectives in the
curriculum and tasks in the textbooks with TIMMS cognitive domains. The fourth grade objectives were
found to be mainly concentrated in the cognitive domain of reasoning (70%); on the other hand, the
tasks in the textbooks were found to be concentrated in the cognitive domain of applying (44.5%; 55%),
followed by the cognitive domains of knowing and reasoning (Figure 5).

100% 7
16.5
80%
60% o
40%
0%
4A 4B Objectives

H Knowing H Applying Reasoning

Figure 5. The Percentage Distribution of the Tasks in the Data Handling Learning Area of the 4" Grade
Textbooks and the Objectives in the Curriculum Across the Cognitive Domains

Similar to the 4™ grade objectives, the 5t grade objectives were found to be mainly concentrated in
the cognitive domain of reasoning (60%), followed by the cognitive domain of applying. It is remarkable
that there no objectives related to the cognitive domain of knowing. When the tasks in the textbooks
were examined, it was seen that they are concentrated in the cognitive domain of reasoning (40%, 62%),
followed by the cognitive domain of applying. Although there are tasks related to the cognitive domain
of knowing in the textbooks, it is remarkable that this cognitive domain is not addressed in the
objectives (Figure 6).
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Figure 6. The Percentage Distribution of the Tasks in the Data Handling Learning Area of the 5" Grade
Textbooks and the Objectives in the Curriculum Across the Cognitive Domains

The percentages of the cognitive domains of reasoning and applying in the 6" grade objectives are
relatively close to each other (56%, 44%). When the tasks in the textbooks were evaluated, it was seen
that in all the textbooks, the tasks related to the cognitive domain of applying were found to be
dominant (41%, 45%, 44%, 52%), followed by the cognitive domain of reasoning in three textbooks (6A,

6C, 6D) and the cognitive domain of knowing in one textbook (6B) (Figure 7).
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Figure 7. The Percentage Distribution of the Tasks in the Data Handling Learning Area of the 6" Grade
Textbooks and the Objectives in the Curriculum Across the Cognitive Domains

Half of the 7% grade textbooks were found to include the cognitive domain of reasoning, followed by
the cognitive domains of applying and knowing. However, most of the tasks in the 7" grade textbooks
were found to be in the cognitive domain of applying (54%, 43%, 50%), followed by the cognitive
domains of knowing and reasoning (Figure 8).
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Figure 8. The Percentage Distribution of the Tasks in the Data Handling Learning Area of the 7" Grade
Textbooks and the Objectives in the Curriculum Across the Cognitive Domains

The 8" grade objectives were found to largely include the cognitive domain of reasoning (75%).
However, most of the tasks in the 8" grade textbooks were found to include the cognitive domain of
applying (48%, 51%, 42%, 46%), followed by the cognitive domains of knowing and reasoning (Figure 9).
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Figure 9. The Percentage Distribution of the Tasks in the Data Handling Learning Area of the 5" Grade
Textbooks and the Objectives in the Curriculum Across the Cognitive Domains

Discussion, Conclusion and Suggestions

In the current study, it was aimed to examine the tasks related to data handlinglearning area from
4" o 8" grade mathematics textbooks and the objectives in the curriculum in terms of TIMSS 2019
cognitive domains. In addition, it was aimed to investigate the similarities and differences of the
objectives in the curriculum and tasks in the textbooks with TIMMS cognitive domains. It was
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determined that the tasks in all the textbooks are predominantly in the cognitive domain of applying,
followed by the cognitive domains of knowing and reasoning. Only the 5 grade textbooks and a
6thgrade textbook were found to differ in this sense. While the cognitive domain of reasoning was found
to be dominant in the 5™ grade textbooks, the cognitive domains of applying and reasoning were found
to be more dominant in the 6™ grade textbooks, with close ratios to each other. Based on these results,
the fact that the tasks from 4™ to 8™ grade textbooks are concentrated in the cognitive domains of
knowing and applying suggests that various difficulties will arise in the process of imparting higher order
knowledge and skills that are intended to be imparted to students. It is remarkable that there is a
decrease in the proportions of the tasks involving the cognitive domain of reasoning from the 4" to the
8" grade (except for the 5 grade). The 5" grade textbooks were found to differ in this sense. Similar
findings have been encountered in the literature, and it is stated that the tasks in the textbooks may be
insufficient to activate higher-order thinking skills (Cosar, 2010; Cilingir & Ding¢-Artut, 2016; Delil, 2006;
Giiner, 2015; Keskin, 2018; Ozer & Sezer, 2014; Seis, 2011; Toptas et al., 2012). For example, Giiner
(2015) and Seis (2011) revealed in their studies that the ratio of the tasks measuring high order skills
among the tasks related to data handling learning is quite low. However, researchers agree that
engaging in the tasks that will activate higher-order thinking skills will enable students to both make
sense of mathematics and be more successful in international exams (Regber, 2012; Stein & Lane, 1996).
The fact that mathematics textbooks are one of the most widely used resources in the learning-teaching
process (Duatepe-Paksu & Akkus, 2007) makes it even more important that the tasks in these textbooks
include higher order qualifications. From this point of view, it is the first suggestion that the tasks
involving the cognitive domain of reasoning should be given more space in the textbooks (Schmidt et al.,
2001). Another remarkable result is that the distribution of the cognitive domains across the tasks in the
textbooks at the same level is quite different from each other. For example, while the cognitive domain
of reasoning is represented in the textbook 7A by 9%, it is represented in the textbook 7B by 21%.
Similarly, while the cognitive domain of knowing is represented in the textbook 5A by 21%, it is
represented in the textbook 5B by 7%. These findings lead to the idea that one point should be noted.
The fact that students who go through the same teaching processes use different textbooks results in
their working with tasks addressing different cognitive domains. Differences in the understanding of
mathematics between the students who encounter higher order tasks and the students who encounter
lower order tasks may negatively affect students’ national and international exam results. Another
suggestion that can be made based on this result is that the cognitive areas of the tasks at the same
grade levels should be arranged so that they are close to each other.

When the tasks in the mathematics textbooks were evaluated in terms of the subject areas included
in the cognitive domains, remarkable results emerged. When the tasks in the cognitive domains of
knowing and applying were examined in the context of the subject areas they included, it was observed
that there were similarities. It was observed that the tasks in the cognitive domain of knowing at all the
grade levels are mostly in the subject area of retrieve information, while the tasks in the cognitive
domain of applying are mostly in the subject areas of represent/model and implement. In the context of
the cognitive domain of reasoning, it can be said that there occur differentiations across the grade
levels. The tasks in the cognitive domain of reasoning in the 4”‘, 5" and 6" grade textbooks are mostly in
the subject areas of synthesize and draw conclusions, while the tasks in the 7" and 8" grade textbooks
are mostly in the subject areas of evaluate and draw conclusions. Given that students’ engaging in tasks
at different cognitive levels will positively affect their success (Olkun & Toluk, 2002; Tornroos, 2005),
another suggestion is to shape the tasks in a way that includes different sub-components (Gliner, Sezer
& Akkus-ispir,2013).

While the objectives related to the data handling learning area of the mathematics curriculumfrom
4" to 8" gradelevels were examined in the context of TIMSS 2019 cognitive domains, it was observed
that the objectives in all the grade levels are concentrated in the cognitive domain of reasoning. Except
for the 7" grade, none of the objectives at the other grade levels were found to be related to the
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cognitive domain of knowing. It can be said that these results match with the objectives of the
mathematics curriculum because the objectives of the mathematics curriculum aim to foster the ability
to learn to learn in students, as well as imparting higher order knowledge and skills to students (MoNE,
2018). Thus, it can be said that the cognitive areas of the objectives related to the data handlinglearning
area serve this purpose. In addition, based on the goals of the 2023 education vision, it can be argued
that the objectives can help achieve these goals (Cil, Kuzu & Simsek, 2019).

As the similarities and differences of the objectives in the curriculum and the tasks in the textbooks
were evaluated in terms of TIMMS cognitive domains, striking results emerged. The first remarkable
result is that the objectives at all the grade levels are mainly concentrated in the cognitive domain of
reasoning. However, the tasks in the textbooks are concentrated in the cognitive domain of applying at
almost all the grade levels (except for the 5t grade). Another important result is that although the
intensity of the tasks in the cognitive domain of knowing is in the second place in most of the textbooks,
the objectives related to this cognitive domain are only included at the 7" grade level. Based on these
results, it can be said that there are differences between the cognitive domains addressed by the tasks
in the textbooks and the cognitive domains addressed by the objectives in the curriculum. It can be
thought that the authors’ reflection of their views of the teaching process in the tasks they have
prepared has laid the groundwork for the emergence of these differences. In addition, how the authors
perceive objectives can be considered as another factor resulting in this differentiation. Similar results
have also been reported in the literature (lldiri, 2009; Ozgeldi & Esen, 2010; Recber, 2012). Based on
these results, another suggestion is that the authors of the textbooks and the experts who prepare the
objectives should cooperate and the process should be conducted in an interactive way.

All rules included in the “Directive for Scientific Research and Publication Ethics in Higher Education
Institutions” have been adhered to, and none of the “Actions Contrary to Scientific Research and
Publication Ethics” included in the second section of the Directive have been implemented.
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Tiirkge Siirimu

Giris

istatistik, bireylere cevrelerini gesitli araglar, diisinme bicimleri ve egilimlerle akillica yorumlama
imkani tanir (Ben-Zvi ve Makar, 2016). Hayatin her alaninda (6rn; ekonomi, politika, toplum) istatistigin
kullanilmasi ve bu dogrultuda veriye dayal kararlar alinmasina olan ihtiyacin artmasi, istatistige iliskin
bilgi ve becerileri daha da 6nemli hale getirmistir (Batanero, Burrill ve Reading, 2011; Burrill ve Ben-2vi,
2019). Bu farkindalik 6gretim programlarina da yansimis ve derslerde istatistige iliskin bilgi ve becerilerin
Ogretimine yer verilmistir (Mathematical Science Education Board ve National Research Council, 1990;
Milli Egitim Bakanhgi [MEB], 2018). Ulkemizdeki 6gretim programi degerlendirildiginde, veri isleme
0grenme alanina iliskin kazanimlarin istatistik yapma sireci baz alinarak yapilandirldigi ifade
edilmektedir (MEB, 2018).

Bilginin ozellikle gliniimizde ¢ok hizli bir sekilde degismesi ve gelismesi egitim 6gretim siirecinin de
gincellenmesini gerekli kilmaktadir. Pek c¢ok (lke egitim reform hareketlerine katiimaktadir ve
uluslararasi platformda okul ve egitim sistemleri ile ilgili bilgi sahibi olmaya ihtiya¢ duymaktadir (Beaton
ve Robitaille, 1999). Bu sayede lilkelerin egitim sistemleri analiz edilerek eksikliklerin goriilmesi saglanir
ve uluslararasi diizeyde hangi konumda yer aldigi gérilir (Kaytan, 2007). Ayrica farkh tlkelerin egitim
sistemlerinin ve bu sistemlerden elde edilen sonuglarin incelenerek tlkemizle karsilastiriimasi, artilari ve
eksikleri gorip degerlendirme yapma agisindan onemlidir (Mullis, Martin, Ruddock, O’Sullivan ve
Preuschoff, 2009). Buna imkan veren bir yol da PISA, TIMSS, PIRLS gibi uluslararasi 6lgme ve
degerlendirme calismalarina iilke olarak katiimaktir (Yildirim, Ozgiirliik, Parlak, Génen ve Polat, 2016). Bu
calismalardan Uluslararasi Matematik ve Fen Egilimleri Arastirmasi (Trends in International Mathematics
and Science Study [TIMSS]) ilkokul ve ortaokulda 6grenim géren 6grencilerin matematik ve fen
basarilarini 6lgmeyi hedefleyen uluslararasi bir sinavdir.

TIMSS sorulari veri isleme 6grenme alani baglaminda degerlendirildiginde hem 4. sinif hem de 8. sinif
sorularinin  %20’sinin veri isleme 6grenme alanina iliskin oldugu gorilmektedir (MEB, 2020).
Ogrencilerden dérdiincii sinifta istatistik yapma siirecini yiriitebilmesi ve gesitli veri temsil bigimlerini
taniyabilmesi beklenmektedir. Sekizinci sinifta ise istatistik yapma sirecini genisleterek bir veya daha
fazla kaynaktan gelen verileri okumalari, yorumlamalari, veri toplamak igin uygun yontemleri
belirlemeleri, veri dagihmlarini 6zetleyen araglari (6rn; mod, medyan, aritmetik ortalama, agiklik)
kullanmalari ve yorumlamalari beklenmektedir. Veri isleme 6grenme alanina iliskin TIMSS sonuglari
degerlendirildiginde 4. sinif 6grencilerinin 2011 yilinda 478, 2015 yilinda 476 puan, 2019 yilinda ise 510
puan aldiklari gézlenmistir. 8. sinif 6grencilerinin ise 2007 yilinda 445, 2011 yilinda 467, 2015 yilinda 466,
2019 yilinda ise 502 puan aldiklarini ortaya koymustur (MEB, 2020; Yildirrm ve digerleri, 2016). Bu
sonuglardan hareketle her iki sinif diizeyindeki 6grencilerin veri isleme 6grenme alanina iliskin basari
seviyelerinin orta diizeyde oldugu yorumu yapilabilir. Arastirmacilar 6grencilerin TIMSS sinavlarinda
genel basari seviyesinin diisiik olmasinin bir¢ok sebebi olabilecegini vurgularken, bu sebeplerden birinin
ogrencilerin kullandiklari ders kitaplari olabilecegini ifade etmektedirler (Regber, 2012; Severin ve
Capota, 2011; Toérnroos, 2005). Clinki ders kitaplari 6gretim siirecinde kullanilan en yaygin kaynaklardan
biridir (Beaton ve digerleri, 1996; Tornroos, 2005). Ders kitabi 6rgiin ve yaygin egitim kurumlarinda
kullanilmak lizere 6gretim programi merkeze alinarak hazirlanmis basili ya da elektronik yayin olarak
ifade edilebilir (MEB, 2012). Ozelinde ise matematik ders kitabi matematik calismak icin kullanilan bir
kitaptir (Kilpatrick, 2014) ve 6grenme 6gretme slrecinde dnemli bir 6grenme kaynagidir (Beaton ve
digerleri, 1996; Mesa, 2004). Ogretim programinda kazandirilmasi hedeflenen bilgi ve becerilerin bir
yansimasi olarak gorilebilir (Valverde, Bianchi, Wolfe, Schmidt ve Houang, 2002). Ders kitaplarinin sik
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kullanilan kaynaklar arasinda yer alma durumu llkemiz iginde gegerli olup arastirmalar 6gretmenlerin
ders kitaplarini en yaygin kaynak olarak kullandigini géstermistir (Kilic ve Seven, 2005). Nitekim TIMSS
2011 sonuglari da llkemizde 4. sinif 6gretmenlerinin %91’inin matematik ders kitaplarini temel kaynak
olarak kullandigini ortaya koymustur. Uluslararasi ortalamada ise bu oranin %75 oldugu dikkati
cekmistir. 8. sinif 6gretmenlerinin ise 4. sinif 6gretmenlerine benzer sekilde %81’inin ders kitaplarini
temel kaynak aldiklari gbzlenmistir. Uluslararasi ortalamada ise bu oran %77’dir. Elde edilen sonuglar
Ulkemizde ders kitaplarinin uluslararasi ortalamanin Uzerinde kullanildigini gdstermektedir. Ders
kitaplarinin 6gretme-6grenme sirecinde bu kadar etkin rol almasi igeriginin basariyi etkileyebilecegini
gostermektedir (Térnroos, 2005; Severin ve Capota, 2011). Nitekim Singapur’un TIMSS sinavlarinda elde
ettigi basarinin nedenlerinden birisinin ders kitaplari oldugu ortaya ¢ikmis, ders kitaplarinda yer alan
karmasik problemlerin bu basariyi olumlu yénde destekledigi ifade edilmistir (Beckmann, 2004).
Ulkelerin basari durumlarinin kiyaslanmasinda ders kitaplarinin igeriginin énemli belirleyicilerden biri
oldugu vurgulanmaktadir (Li, 2000). Bu durum ders kitaplarinda yer alan gorevlerin 6grencilerin
uluslararasi sinavlardaki basarisini etkileyebilecegini gostermektedir (Olkun ve Toluk, 2002). Bu
baglamda ders kitaplarinin igeriginin analiz edilmesinin 6grencilerin matematik basarisini agiklamada
onemli ipuglari saglayabilecegi distnilebilir (Térnroos, 2005).Matematik 6gretimine yardimci bir diger
kaynak olan 6gretim programinin ise 6gretim sirecini sekillendirmede biyiik rol oynadigi séylenebilir
(Ornstein ve Hunkins, 2004). Bu da programda yer alan kazanimlarin niteligini daha da 6nemli hale
getirmektedir (Anderson ve Krathwohl, 2001). Bu niteligin belirlenmesinde 6nemli dlgitlerden biri de
uluslararasi sinavlardir (Hook, Bishop ve Hook, 2007). Bu sinavlardan hareketle diinya ortalamasinin
altinda basari gosteren Ulkeler, yiksek basari gosteren ilkelerde nasil bir 6gretim programi oldugunu
inceleyerek 6gretim programlarini degistirme ve dizenleme ¢abasinda olmalidir (Hiebert ve digerleri,
2003; MEB, 2016). Nitekim 06gretim programimizin da bu vurguyu yaptigi, 6grenme alanlarini
yapilandirirken uluslararasi sinavlarin igerigine dikkat ettigi sdylenebilir (MEB, 2018).

TIMSS bilesenleri baglaminda ders kitaplari ve 6gretim programlari konusunda yapilan galismalarin
belli noktalara vurgu yaptigi sdylenebilir. Ogretim programlarini inceleyen calismalarin 2009 ve 2013
ortaokul ile 2018 ilkokul matematik dersi 6gretim programina odaklandiklari gézlenmistir (Delil, Ozcan
ve Islak, 2020; incikabi, Mercimek, Ayanoglu, Aliustaoglu ve Tekin, 2016; Kilig, Aslan-Tutak ve Ertas,
2014). incikabi ve digerleri (2016) ortaokul matematik dersi 6gretim programindaki kazanimlarinin
biligsel niteliklerini TIMSS 2015 matematik gergevesinde ifade edilen biligsel alanlara gore incelemistir.
Elde edilen veriler kazanimlarin siniflara gore farkh biligsel alanlara sahip oldugunu ortaya koymustur.
Bilme bilissel alaninin en fazla oranda besinci sinif kazanimlarinda yer aldigi, diger sinif seviyelerinde
daha distk oldugu ortaya ¢cikmistir. Uygulama bilissel alani, tim siniflar icinde en yogun yedinci sinif
kazanimlarinda vyer almistir. Akil yiritme bilissel alaninda yogunlugun en fazla altinc sinif
kazanimlarinda, en az ise yedinci sinif kazanimlarinda oldugu dikkati cekmistir. Ogrenme alanlarina gére
incelendiginde ise veri ve olasilik 6grenme alanina iliskin kazanimlarin ¢cogunlukla akil yuritme bilissel
alaninda yer aldig1 dikkati gekmistir. Delil ve digerleri (2020) ise 2018 yili ilkokul matematik dersi 6gretim
programindaki kazanimlari TIMSS 2019 bilissel alan ve konu alanlarina gore degerlendirdikleri
calismalarinda veri isleme 6grenme alanina iliskin kazanimlarin %44.4’inin uygulama, %33.3’Unln akil
yuritme, %22.2’sinin ise bilme bilissel alaninda yer aldigini ortaya koymuslardir. Kilig ve digerleri (2014)
gerceklestirdikleri ¢calismada ise 2009 ve 2013 ortaokul matematik 6gretim programindaki degisiklikleri
TIMSS merceginden degerlendirmislerdir. Hem 2009 hem de 2013 6gretim programinda yer alan 5. sinif
kazanimlarinin agirlikli olarak akil yiritme bilissel alaninda yer aldig ortaya ¢ikmistir. 6 ve 8. sinif
kazanimlarinda ise 2009 6gretim programinin akil ylritme bilissel alanina agirlik vermesine ragmen,
2013 6gretim programinda bu agirhgin uygulama bilissel alanina kaydigi gdzlenmistir. 7. sinif diizeyinde
yer alan kazanimlarin bilissel alanlari ise 6 ve 8. sinif kazanimlarinin bilissel alanlarinin tam tersini
icermistir. Yani 2009 6gretim programinda uygulama bilissel alani yogunken, 2013 6gretim programinda
bu yogunluk akil yiritme bilissel alani lehine olmustur.
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Ders kitaplarini inceleyen galismalarinda genellikle belli sinif seviyeleri ya da belli 6grenme alanlarina
odaklandigi dikkati gekmistir (Cosar, 2010; Cilingir ve Ding-Artut, 2016; Delil, 2006; Guner, 2015; Keskin,
2018; Toptas, Elkatmis ve Karaca, 2012). Cosar (2010) 2008-2009 egitim 6gretim yilinda 6. siniflarda
okutulan bir matematik ders kitabindaki problemler ile TIMSS 2007’de yayinlanmis olan sorularin, TIMSS
2007 bilissel alanlarina gore siniflandirarak karsilastirmistir. Ders kitabindaki problemleri Unitelere gore
analiz eden Cosar (2010) problemlerin %71.25’inin bilme, %25.05'inin uygulama ve %3.70’inin akil
yurltme biligsel alaninda oldugunu ortaya gikarmistir. Cilingir ve Ding-Artut (2016) ise 4. sinif matematik
ders kitabinin geometrik sekiller ve dlgller konusuna odaklanarak bu konuda yer alan sorularin TIMSS
2011 bilesenlerine gore analiz etmislerdir. Elde edilen veriler sorularin %54.34’Unin bilme, %32.6’sinin
uygulama, %15.21’inin ise akil ylritme bilissel alaninda oldugunu gostermistir. Delil (2006) benzer
sekilde geometri problemlerine odaklanmis, 6.,7. ve 8. sinif ders kitaplarindaki geometri problemlerini
TIMSS 2003’e gore incelemistir. Problemlerin %72’sinin hesaplama ve uygulama bilesenlerini icerdigini
ortaya koymustur. Giiner (2015) ise geometri 6grenme alanina ek olarak veri ve olasilik 6grenme alanini
da incelemis, 2005 matematik programinda yapilan degisiklikten dnce ve sonra basiimis olan ilkégretim
ikinci kademe matematik ders kitaplarindaki sorularin bilissel diizeylerini TIMSS 2007'ye gore
siniflandirmistir. Elde edilen veriler degisiklik 6ncesinde veri isleme 6grenme alanina iligkin sorularin
%31.3’Unln bilme bilissel alanini igerirken, degisiklik sonrasinda bu oran %33 olmustur. Uygulama
bilissel alani ise degisiklik 6ncesinde sorularin %47.6’sin1 olustururken, degisiklik sonrasinda bu oran
%45.7 olmustur. Akil ylratme bilissel alani ise degisiklik 6ncesinde sorularin %21.4’Gni olustururken,
degisiklik sonrasinda bu oran %21.2 olmustur. Keskin (2018) sayilar 6grenme alanina odaklanarak
Singapur, ABD ve Turkiye’de okutulan 5-8. sinif ders ve ¢alisma kitaplarindaki sorulari TIMSS 2011 bilissel
diizeylerine gore incelemistir. Elde edilen bulgular Tirkiye’de okutulan ders kitaplarinin sayilar 6grenme
alanina iliskin 5-8. sinif seviyesindeki tim sorularin %66’sinin bilme, %31’inin uygulama, %3’lnin ise akil
yurttme bilissel alaninda oldugunu ortaya koymustur. Toptas ve digerleri (2012) ise 4. sinif matematik
6grenci calisma kitabinda yer alan sorulari tniteler bazinda incelemistir. TIMSS 2011 bilissel alana gore
analiz edilen sorularin %41.55’inin bilme, %32.80’inin uygulama, %25.65’inin ise akil yuriitme bilissel
alaninda oldugu ortaya ¢ikmistir. Goraldiuga Gzere hem ders kitaplari hem de 6gretim programini analiz
eden calismalar belli noktalara vurgu yapsalar da yeni calismalarin yapilmasina ihtiya¢ oldugu
sdylenebilir. Ornegin, dgretim programina odaklanan calismalarin ya eski 6gretim programlarina
(incikabi ve digerleri, 2016; Kilig ve digerleri, 2014) ya da ilkokul 6gretim programina odaklandigi (Delil ve
digerleri, 2020) dikkati ¢ekmistir. Ders kitaplarina odaklanan galismalarin ise ya belli sinif diizeylerine
(Cosar, 2010; Cilingir ve Ding-Artut, 2016; Toptas ve digerleri,2012) ya da belli 6grenme alanlarina
odaklandiklari (Cilingir ve Ding-Artut, 2016; Delil, 2006; Giiner, 2015; Keskin, 2018) gozlenmistir. Glner
(2015) geometri 6grenme alani yaninda veri isleme 6grenme alanina da odaklanmis olmasina ragmen
2005 o6ncesi ve sonrasindaki ders kitaplarini incelemistir.

Elde edilen veriler TIMSS sinavlarina katilan bazi llkelerin matematik 6gretim programlarini TIMSS
bilissel alanlarina gore diizenlediklerinde daha basarili olduklarini géstermektedir (Delil ve digerleri,
2020). Buradan hareketle 6gretim programinin veri isleme 6grenme alaninda yer alan kazanimlarin
TIMSS cergevesi ile ne kadar uyumlu oldugunun incelenmesinin 6nemli oldugu distnilmektedir. Clinki
bu tarz uluslararasi sinavlar (lkelere 6gretim programlarini gézden gecirme ve egitim reformlarini
sekillendirme firsati vermektedir (Johansson ve Hansen, 2019).Yapilan bazi c¢alismalar ise ders
kitaplarinda sorulan Ust dlizey sorularin 6grenciler icin 6nemli 6grenme firsatlarindan biri oldugunu
ortaya koymustur (Schmidt ve digerleri, 2001). Bu da 6grencilere ders kitaplarinda sunulan goérevlerin
niteliginin ortaya konmasini 6nemli hale getirmektedir. Buna ek olarak Ogretim programi ve bu
dogrultuda ders kitaplarinin 2018 yilinda revize edilmis olmasi, ders kitaplarinda yer alan gorevler ve
o6gretim programinda yer alan kazanimlar hakkinda daha ayrintili bilgi sahibi olunmasi gerektigine ihtiyag
duyuldugunu gostermektedir. Clinkli TIMSS sonugclari matematik basarisi ile st diizey gorevler iceren
ders kitaplarinin kullanimi arasinda pozitif bir iliski oldugunu goéstermektedir (Foxman, 1999). Bu
gerekcelerden hareketle bu ¢alismada 2019-2020 egitim 6gretim doneminde MEB okullarinda 4-8. sinif
seviyelerinde okutulan matematik ders kitaplarinda yer alan veri isleme 6grenme alanina ydnelik
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gorevler ile 2018 6gretim programi 4-8. sinif seviyelerindeki veri isleme 6grenme alanina iliskin
kazanimlara odaklanilmis ve TIMMS biligsel alanlarina gore degerlendirilmistir. Calismanin arastirma
problemleri agsagidaki gibidir.

e 4-8. sinif matematik ders kitaplarindaki veri isleme 6g§renme alanina iliskin gérevler hangi TIMSS
2019 bilissel alanlartile iliskilidir ve bu alanlarin dagihmi nasildir?

o Ogretim programinin 4-8. sinif veri isleme 6grenme alaninda yer alan kazanimlar hangi TIMSS
2019 bilissel alanlart ile iliskilidir ve bu alanlarin dagilimi nasildir?

o Ogretim programinda yer alan kazanimlar ile ders kitaplarinda yer alan gérevler TIMSS 2019
biligsel alanlari agisindan ne gibi benzerlikler ve farkhliklar icermektedir?

Ders kitaplarindaki gorevler ile Ogretim programindaki kazanimlarin incelenerek aralarindaki
benzerlik ve farkliliklarin ortaya konmasi istatistik 6gretim siireglerini yapilandirmada oldukga énemlidir
(Ben-Zvi ve Garfield, 2005). Cunki gerek gorevler gerekse kazanimlar 6gretim sireglerini dogrudan
etkileyen unsurlar olarak dikkati cekmektedir. Bu nedenle ortaya cikan sonuglar ve bu sonuglardan
hareketle yapilan o6nerilerin alana katki sunacagl duslinGlmektedir. Ayrica calismada Milli Egitim
Bakanligl tarafindan okutulmasi uygun bulunan 4.-8. sinif diizeyindeki tim kitaplar incelenmistir. Bu
durum elde edilen sonuglari daha genis bir bakis agisiyla degerlendirme olanagi saglamistir. Bu anlamda
da arastirma sonuglarinin, hem ulusal hem de uluslararasi alan yazinda yuriitllen ve yiritilecek TIMMS
bilesenleri temelinde ders kitabi ve 6gretim programi ile ilgili arastirmalara yon gosterecegi soylenebilir.

Yontem
Arastirma Modeli ve Veri Kaynaklari

Bu calismada nitel arastirma yontemi benimsenmis ve dokiiman analizi kullaniimistir. Dokiiman
analizi sayesinde arastirma problemine cevap vermek amaciyla dokiimanlar derinlemesine analize tabi
tutulur (Yildinm ve Simsek, 2013). Bu ¢alismada 2018 yili matematik 6gretim programi 4-8. siniflarin
kazanimlari ile ders kitaplarinin veri isleme 6grenme alanina iliskin kisimlarina yogunlasiimistir. Ogretim
programindaki veri isleme 6grenme alanina iliskin 19 kazanim bu ¢alismada kullanilmigtir. Odaklanilan
kazanimlar Tablo 1’de yer almaktadir.

Tablo 1.
Matematik Ogretim Programinin Veri isleme Odrenme Alani ile ilgili Odaklanilan Kazanimlar

Sinif diizeyi  Kazanim adi

4. sinif -Situn grafigini inceler, grafik Gzerinde yorum ve tahminler yapar.
-Situn grafigini olusturur.
-Elde ettigi veriyi sunmak amaciyla farkli goésterimler kullanir.
-Siitun grafigi, tablo ve diger grafiklerle gosterilen bilgileri kullanarak gilinliik hayatla ilgili
problemler ¢ozer.

5.sinif - Veri toplamayi gerektiren arastirma sorulari olusturur.
- Arastirma sorularina iliskin verileri toplar, siklik tablosu ve siitun grafigiyle gosterir.
-Siklik tablosu veya sttun grafigi ile gdsterilmis verileri yorumlamaya yonelik problemleri
¢Ozer.

6.sinif -iki veri grubunu karsilastirmayi gerektiren arastirma sorulari olusturur ve uygun verileri
elde eder.
-iki gruba ait verileri ikili siklik tablosu ve siitun grafigi ile gdsterir.
-Bir veri grubuna ait agikhg1 hesaplar ve yorumlar.
-Bir veri grubuna ait aritmetik ortalamayi hesaplar ve yorumlar.
-iki gruba ait verileri karsilastirmada ve yorumlamada aritmetik ortalama ve acikhig
kullanir.

7.sinif - Verilere iliskin gizgi grafigi olusturur ve yorumlar.
- Bir veri grubuna ait ortalama, ortanca ve tepe degeri bulur ve yorumlar.
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- Bir veri grubuna iliskin daire grafigini olusturur ve yorumlar.
- Verileri slitun, daire veya ¢izgi grafigi ile gosterir ve bu gosterimler arasinda uygun olan
donlisumleri yapar.

8.sinif - En fazla Ug¢ veri grubuna ait ¢izgi ve sutun grafiklerini yorumlar.
-Verileri slitun, daire veya cizgi grafigi ile gdsterir ve bu gosterimler arasinda uygun olan
dontisimleri yapar.

Calismaya dabhil edilen bir diger veri kaynagi da 2019-2020 egitim 6gretim yilinda okutulmasi uygun
bulunan 4.-8. sinif seviyelerine ait ders kitaplandir. Bu ders kitaplarinin veri isleme 6grenme alanina
iliskin boltimleri caligma kapsaminda degerlendirilmistir. Tablo 2’de sinif seviyelerine gore incelenen ders
kitaplari yer almaktadir.

Tablo 2.
Calisma Kapsaminda incelenen Ders Kitaplari

Sinif seviyesi  incelenen Ders kitabi sayisi ve yazarlari

4.sinif 2 (Kayapinar, Sahin, Erdem ve Sentiirk-Leylek, 2019; Ozgelik, 2019)

5.sinif 2 (Cinitci, Génen, Arag, Ozarslan, Pekcan ve Sahin, 2018; Karakuyu, 2018)

6.sinif 4 (Bektas, Kahraman ve Temel, 2019; Caglayan, Dagistan ve Korkmaz, 2018; Kiiglikkeles
ve Aktas, 2018; Ozdemir, 2019)

7.sinif 3 (Altintas ve Keskin, 2019; Erenkus ve Eren-Savaskan, 2018; Keskin-Ogan ve Oztiirk,
2019)

8.sinif 4 (Boge ve Akilli, 2018; Cetin, Aksakal, Erturk, Say ve Tigh, 2019; Kisi, 2018; Serfigeli ve

Atmaz, 2018)

Ders kitaplarinin isimleri acik bir sekilde verilmemis, her bir ders kitabi kendi iginde kodlanmistir.
Ornegin 6. sinif seviyesindeki dért ders kitabi 6A, 6B, 6C ve 6D seklinde kodlanmistir.

Veri Analizi

Veriler igerik analizi yardimiyla analiz edilmistir. Bu sayede incelenen dokiimanlar, odaklanilan
probleme cevap verecek sekilde belli kodlar ve iceriklerle 6zetlenir (Cohen, Manion ve Morrison, 2007).
ilk olarak veri isleme dgrenme alanina iliskin ders kitaplarinda yer alan gérevler TIMSS 2019 bilissel
alanina goére kodlanmistir (Lindquist, Philpot, Mullis ve Cotter, 2017). Ayni kodlama sireci MEB 2018
matematik 6gretim programinin 4-8. sinif kazanimlari igin yurGtilmustir. TIMSS 2019’a gore biligsel
alanlar; bilme, uygulama ve akil yiriitme olarak tge ayrilmistir. Her bir biligsel alan kendi i¢inde konu
alanlarina ayrilmistir. ilk bilissel alan olan bilme alani ve konu alanlarina iliskin tanimlamalara Tablo 3’te
yer verilmistir (Lindquist ve digerleri, 2017).

Tablo 3.

Bilme Bilissel Alanina iliskin Konu Alanlari

Konu alanlan Tanimlari

Hatirlama Tanimlari, terminolojiyi, sayi Ozelliklerini, 6l¢ii birimlerini ve sembolleri
hatirlama

Tanima/ayirt etme Sayilari, ifadeleri, miktarlari ve sekilleri tanima

Siniflandirma/siralama  Sayilari, ifadeleri, miktarlari ve sekilleri ortak 6zelliklere gére siniflandirma

islem yapma Dort islem veya bunlarin bir kombinasyonu igin islemleri dogru bir sekilde
uygulayabilme.

Bilgiyi alma/okuma Grafiklerden, tablolardan, metinlerden veya diger kaynaklardan bilgi edinme

Olgme Olgiim aletleri kullanma ve uygun 6l¢ii birimlerini segme

Uygulama bilissel alaninda yer alan konu alanlarina iliskin tanimlamalar Tablo 4’te gosterilmistir.

1420



Nadide Yilmaz, Zeynep Sonay Ay & Seyda Aydin — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 50(2), 2021, 1397-1436

Tablo 4.

Uygulama Bilissel Alanina iliskin Konu Alanlari

Konu alanlan Tanimlar

Belirleme/karar Yaygin olarak kullanilan ¢6ziim yéntemlerinin yer aldigi problemleri ¢ézmek igin

verme uygun stratejileri ve araglari belirleme

Sunma/modelleme Verileri tablo veya grafiklerde gosterme; problem durumlarini modelleyen
geometrik sekiller veya diyagramlar olusturma ve verilen matematiksel varlik ya
da iligki igin esdeger temsiller Gretme

Uygulama Problemleri cozmek igin strateji ve islemler uygulamak

Akil yurtutme bilissel alaninda yer alan konu alanlarina iliskin bilgilendirmelere ise Tablo 5’te yer
verilmistir.

Tablo 5.

Akil Yiiriitme Bilissel Alanina iliskin Konu Alanlari

Konu alanlan Tanimlan

Analiz etme Sayilar, ifadeler, nicelikler ve sekiller arasindaki iliskileri belirleme, tanimlama veya

kullanma

Sentez yapma Sorunlari ¢ézmek icin bilginin farkli unsurlarini, ilgili temsilleri birbiriyle iliskilendirme

Degerlendirme  Alternatif problem ¢6zme stratejileri ve ¢oziimlerini degerlendirme

Sonug ¢ikarma Bilgi ve kanit temelinde gecerli ¢ikarimlar yapma

Genelleme iliskileri temsil eden ifadeleri daha genel uygulanabilir terimlerle ifade etme

Dogrulama Bir strateji veya ¢6ziimi desteklemek icin matematiksel argiimanlar saglama

Ders kitaplarinda yer alan gorevlerin her bir bilissel alana iliskin gérev 6rnegi asagida sunulmustur
(Sekil 1, 2 ve 3). Sekil 1'de ifade edilen gorevde 6grencinin temel diizeydeki bilgiler arasinda iliski
kurmasi beklendigi icin bu gérev bilme bilissel alaninda yer alan bir gérev olarak kodlanmistir.

10) Asafjidakl harflerle verlen fadelerl sagda verllen uygun grafik tlriyle eslestiintz.

a) Son &yl Igereinde Ithal edlien bugdday miktan. 1. S0tun grafligl
b) Sinif baskanligl ze¢iminde finale kalan 2 adayin aldig) oylar 2. Clzal grafldl
) 3 defizlk fabrikada Oretllen arag sayis 3. Dalre grafigl

Sekil 1. Bilme Bilissel Alanina iliskin Ornek Gérev (7C kitabi, s. 285)

Sekil 2'de yer alan gorevde ise 6grencilerden, elde edilen verileri tablo veya grafiklerle temsil etmesi
istendigi icin bu gorev uygulama bilissel alanina iliskin bir gérev olarak tanimlanmistir.
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Q éOr‘nek_ _J)

Bir siniftaki 8grencilerin kardes sayilan agafidaki gibidir:

s Alir5 ® Hayati: 2 s Erkan: 3 ® Tuba: 2 * Ayser 5
& Aysel:1 ® Esinz 4 ® Mihat: 3 ® Hasan: 4 ® Orcun: 3
* Hilal: & * Serkan: 4 * Necla: 5 * Emre: 1 * Suna: 3
® Serap: 4 = Murat: 3 = Banu: 4 # Bilal: 5 * Nurgil: 5

Yukaridaki verileri kullanarak erkek ve kiz 6grencilerin kardesg sayilarnina ait siklik tablosunu

v sutun grafigini clugturalim.

Sekil 2.Uygulama Bilissel Alanina iliskin Ornek Gérev (5B kitabi, 5.222)

Sekil 3’te yer alan gorevde ise 6grencilerin aritmetik ortalamayi olusturan veriler arasindaki iliskileri
irdeleyerek elde ettikleri arglimanlardan hareketle ¢ikarim yapmalari beklenmektedir. Bu da bu gorevin
akil yaratme bilissel alanini igerdigi yorumunu yapmaya imkan vermektedir.

-re S

Bir veri grubuna aritmefik orfalomaya egit ver! eklendiginde sonug nasil degigir?

Sekil 3. Akil Yiiriitme Bilissel Alanina iliskin Ornek Gérev (6B kitabi, 5.145)

Buna ek olarak her bir bilissel alana iliskin kazanim 6rnegi sunulmustur. Burada sadece bilme bilissel
alanina giren kazanima ulasilmamistir. Ornegin “6.4.1.2 iki gruba ait verileri ikili siklik tablosu ve siitun
grafigi ile gosterir” kazanimi 6grencilerin farkli temsil bicimlerini kullanmasini gerektirdigi icin uygulama,
“8.4.1.1. En fazla g veri grubuna ait ¢izgi ve siitun grafiklerini yorumlar” kazanimi ise 6grencilerin yorum
yapma becerilerini ise kostugu igin akil yiritme bilissel alaninda kodlanmistir.

4-8. sinif ders kitaplarinda yer alan veri isleme 6grenme alanina iliskin gorevler Ug arastirmaci
tarafindan yukarida ifade edilen bilissel alanlara gére kodlanmistir. Kodlamalar sirasinda bazi gérevlerin
birkag bilissel alana birden girdigi fark edilmistir (Bknz. Sekil 4).

? Sira Sizde 1 ]

Grafik: Turlerine Gare Kitap Sayilaninin Dagihimi lyi bir okuyucu olan Kerem'in kitaphginda bulunan 120 kitabin da-
ire grafigi yandaki gibi olusturulmustur.

Asagida verilen tabloyu doldurunuz. Bu verilerin bagka hangi gra-
fik viara ile gosterilebilecegini bulunuz

Tablo: Torlerine Gore Kitap Sayilari

Kitap Tord Kitap Sayisi
Hikdye
Roman
Siir

Sekil 4. Birkag Bilissel Alana Giren Gérev Ornedi (8A kitabi, s.70)
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Ornegin, yukarida ifade edilen bu gérev islem yapmayi gerektirdigi icin bilme, farkl grafik tiirlerini ise
kosmayi gerektirdigi icin uygulama ve bu temsil bigimleri arasinda baglanti kurma ve degerlendirmeler
yapmayi igerdigi icin akil ylritme bilissel alanina girmis ve kodlama bu gergevede yapilmistir. Benzer
kodlama &gretim programinda yer alan kazanimlar icin de yiritilmistir. Ornegin “7.4.1.2 bir veri
grubuna ait ortalama, ortanca ve tepe degeri bulur ve yorumlar” kazanimi temel kavramlari (6rn
ortalama, ortanca) hatirlamayi icerdigi icin bilme, hesaplama yapmayi (6rn, aritmetik ortalamayi bulma)
gerektirdigi icin uygulama, yorumlama yapmayi icerdigi icin akil yiritme bilissel alaninda yer almistir.
Elde edilen verilerin gecerlik ve glvenirligini saglamak amaciyla her bir arastirmaci tarafindan hem ders
kitabindaki gorevler hem de 0Ogretim programinda yer alan kazanimlar kodlanmistir. Baglangigta
kodlayicilar arasi uyum yuzdesi kazanimlar icin %85, ders kitaplarindaki gorevler icin %82olmustur.
Kodlamalarda ortaya ¢ikan farkhliklar icin arastirmacilar tekrar bir araya gelmis, fikir birligine varilincaya
kadar gorisilmistir. Buna ek olarak veri analiz siireci detayli bir sekilde agiklanmistir. Bunun yaninda
gecerligi saglamak icin gerekli olan uygunluk, anlamhlik ve faydalilk (Fraenkel ve Wallen, 1990)
kriterlerini saglamak icin arastirmanin amacina uygun bir analiz cergevesi secilmis ve elde edilen
sonuglarin nasil fayda saglayacagi ve ne anlama geldigi agiklanmistir. Bu noktada g¢alismanin gegerlik ve
guvenirlik sartlarini sagladigi sonucuna ulasilabilir (Yildirim ve Simsek 2013).

Bulgular ve Yorum

Bu ¢alismada 4-8. sinif matematik ders kitaplarinin veri isleme 6grenme alanina iliskin gorevler ile
kazanimlarin hangi TIMSS biligsel alanlarini icerdigine odaklaniimistir. Ayrica gérevler ile kazanimlarin
icerdigi TIMMS bilissel alanlar bakimindan ne gibi benzerlikler ve farkliliklar icerdigi incelenmistir.

“4-8. Sinif Matematik Ders Kitaplarindaki Veri isleme Ogrenme Alanina iliskin Gorevler Hangi
TIMSS 2019 Biligsel Alanlari ile iliskilidir ve bu Alanlarin Dagilimi Nasildir?” Sorusuna iliskin Bulgular

ilk arastirma problemi olan 4-8. sinif matematik ders kitaplarinin veri isleme 6grenme alanina iliskin
gorevlerin igerdigi TIMSS bilissel alanlari ve konu alanlarina iliskin veriler Tablo 6’da sunulmustur.
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Tablo 6.
4-8. Sinif Ders Kitaplarinin Veri sleme Odrenme Alaninda Yer Alan Gérevlerin Bilissel Alanlari ve Konu Alanlarinin Frekans ve Yiizde Dagilimlari
Bilme Uygulama Akil Yiiriitme
(] -_— © [}
5 £ e £ = £
5 ] & ] 2 g 2 © o g GEJ g o ©
= £ t g g. 2 o S 5 £ £ o 5 S £ €
o © S, E o © = £ o £ B S ° g 2 x o o
S = =3 = E > £ =3 £ = £ S N ~ @ o 3 >
T & § E° § = c s8¢ 5 B 5 & 3 g & 8
g T E = & = = £ > & g ¥ g © a
- ) =) n
4A 20 18 20 3 2 3 3 1
(%29) (%25.5) (%29) (%4) (%3) (%4) (%4) (%1.5)
4B 40 1 17 40 3 3
(%38) (%1) (%16) (%38) (%3.5) (%3.5)
Toplam 60 1 35 60 7 2 6 3 1
(%34) (%0.6)  (%20) (%34) (%4) (%1.7) (%3.4) (%1.7) (%0.6)
5A 12 1 8 13 1 15 3 1 2
0. 0. (o) (o] (o] 0. 0. (e} o
(%21) (%2) (%14) (%23) (%2) (%27) (%5) (%2) (%4)
5B 3 1 12 1 10 1 16 1
(%7) (%2) (%27) (%2) (%22) (%2) (%36) (%2)
Toplam 15 2 20 14 1 25 1 19 1 3
(%15) (%2) (%20) (%14) (%1) (%25) (%1) (%18) (%1) (%3)
6A 45 2 10 25 66 7 22 3 40 11 16

1424



Nadide Yilmaz, Zeynep Sonay Ay & Seyda Aydin — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 50(2), 2021, 1397-1436

(%18)  (%1)  (%4) (%10)  (%27)  (%3) (%9) (%2) (%16)  (%4) (%6)
6B 6 1 26 1 3 48 7 5 14 1 2
(%5) (%1) (%23)  (%1) (%3) (%42)  (%6) (%4) (%12)  (%1) (%2)
6C 7 1 44 1 8 5 66 8 18 2 18 2
(%4) (%1) (%24)  (%1)  (%4) (%3) (%37)  (%4) (%10)  (%1) (%10)  (%1)
6D 12 38 5 11 69 6 10 9 4
(%7) (%23) (%3) (%7) (%42)  (%4) (%6) (%5) (%3)
Toplam 18 8 1 153 4 23 44 249 28 55 5 81 18 18
(%2.5) (%1) (%0.1)  (%22)  (%0.6) (%3) (%6) (%35)  (%4) (%8) (%0.7)  (%11)  (%2.5) (%2.5)
7A 3 6 14 41 1 27 67 4 1 6 4 1
(%2)  (%3) (%8) (%24) (%1) (%15)  (%38)  (%2) (%1) (%3) (%2) (%1)
7B 2 10 61 2 25 61 1 23 16 1 2
(%1) (%5) (%30) (%1) (%12)  (%30)  (%0.5) (%11)  (%8) (%0.5)  (%1)
7C 3 11 39 1 16 64 7 9 8 4
(%2) (%7) (%24) (%1) (%10)  (%39)  (%4) (%6) (%5) (%2)
Toplam 3 11 35 141 4 68 192 12 1 38 28 2 6
(%0.5)  (%2) (%6) (%26) (%0.7)  (%13)  (%36.4) (%2) (%0.1)  (%7) (%5) (%0.3)  (%1)
8A 1 38 11 37 9 5
(%1) (%37) (%11)  (%37) (%9) (%5)
8B 20 16 19 1 1 9 3
(%29) (%23)  (%28)  (%1) (%1) (%13)  (%5)
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8C 8 15 15 15 7 11

(%11) (%21) (%21)  (%21) (%10)  (%16)
8D 3 24 2 14 23 1 9 6 2

(%4) (%29) (%2) (%17)  (%27) (%1) (%11)  (%7) (%2)
Toplam 12 97 2 56 94 1 2 34 25 2

(%4) (%30) (%0.6) (%17)  (%29)  (%0.3) (%0.6) (%10)  (%8) (%0.6)
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Tablo 6’da gorildugu gibi 4. sinif ders kitaplarinda yer alan gorevlerin agirlikli olarak uygulama biligsel
alaninda yer aldigi, bunu bilme ve akil yiritmenin izledigi gézlenmistir. Bilme bileseninde yer alan
gorevlerin hepsi bilgiyi alma/okuma konu alanindadir. Uygulama bilissel alaninda yer alan gorevler ise
¢ogunlukla sunma/modelleme ve uygulama konu alanindadir. Akil yuritme bilissel alaninda ise 4A
kitabinda yer alan gérevler daha gesitli konu alanlari iceriyorken, 4B kitabinda yer alan gorevlerin ise
sentez yapma ve sonug ¢ikarma konu alanlarini igerdigi gérilmustar.

5. sinif ders kitaplarinda yer alan gorevlerin ise agirlikli olarak akil yiritme bilissel alaninda oldugu,
bunu uygulama ve bilmenin izledigi dikkat ¢ekmistir. Bilme bilissel alanindaki gérevlerin tamami bilgiyi
alma/okuma konu alanindadir. Uygulama bilissel alaninda yer alan gérevlerin ise her konu alanina
yayildigi, ancak agirlikh olarak bir kitapta uygulama, diger kitapta sunma/modelleme konu alanlarinda
yogunlastigl goézlemlenmistir. Akil ylrGitme bilesenine iliskin gorevlerin ise 5A kitabinda agirlikh olarak
sentez yapma konu alanini, 5B kitabinda ise sonug ¢ikarma ve sentez yapma konu alanlarini icerdigi
dikkat cekmistir.

6. siniftaki ti¢ ders kitabi bilissel alan bakimindan birbirine benzer iken, diger ders kitabi bilissel alan
bakimindan farkhlagmistir. Ug ders kitabinda yer alan goérevlerin agirlikli olarak uygulama bilissel
alaninda oldugu, bunu bilme ve akil ylritmenin izledigi gbzlemlenmistir. Diger ders kitabinda yer alan
gorevlerin ise uygulama ve akil yliritme bilissel alanlarina dagildigi gériilmustir. Bilme bilissel alaninda
yer alan gorevlerin agirlikli olarak bilgiyi alma/okuma konu alaninda oldugu, uygulama bilissel alaninda
yer alan gorevlerin ise uygulama konu alaninda yogunlastigi gozlenmistir. Akil yUriitme bilissel alaninda
yer alan gorevlerin ¢cogunlukla sonug c¢ikarma konu alaninda oldugu az da olsa diger konu alanlarina
yayildigi soylenebilir.

7. sinif ders kitaplarinin bilissel alan bakimindan birbirine benzer oldugu gbézlenmistir. Ders
kitaplarinda yer alan gorevlerin agirlikli olarak uygulama biligsel alaninda yer aldigi, bunu bilme ve akil
yuritmenin izledigi gozlenmistir. Bilme biligsel alaninda yer alan goérevlerin agirhkl olarak bilgiyi
alma/okuma, uygulama bilissel alaninda yer alan goérevlerin ise sunma/modelleme ve uygulama konu
alanlarinda yogunlastigi dikkat ¢ekmistir. Akil ylUrGtme bilissel alaninda yer alan gorevlerin ise konu
alanlari baglaminda cesitlendigi ve bu cesitlenmenin birbirine yakin oranlarda oldugu gézlemlenmistir.

8. sinif ders kitaplarinin bilissel alan bakimindan birbirine benzer oldugu dikkat ¢ekmistir. Ders
kitaplarinda yer alan gorevler agirlikli olarak uygulama biligsel alaninda yer almistir. Bunu bilme ve akil
ylritme izlemistir. Bilme bilissel alaninda yer alan gorevler agirlikli olarak bilgiyi alma/okuma, uygulama
bilissel alaninda yer alan gérevler ise sunma/modelleme ve uygulama konu alanlarinda yogunlasmistir.
Akil yirGtme biligssel alaninda yer alan gorevlerin ise degerlendirme ve sonug ¢ikarma konu alanlarini
icerdigi dikkat cekmistir.

“Bgretim Programinin 4-8. Sinif Veri isleme Ogrenme Alaninda Yer Alan Kazanimlar Hangi TIMMS
2019 Bilissel Alanlari ile iliskilidir ve bu Alanlarin Dagilimi Nasildir?” Sorusuna iliskin Bulgular

Bir diger arastirma problemi olan 4-8. sinif veri isleme 6grenme alanina iliskin kazanimlarin icerdigi
TIMMS bilissel alanlari ve konu alanlarina iliskin veriler Tablo 7'de sunulmustur.
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Tablo 7.
4-8. Sinif Veri isleme Ogrenme Alaninda Yer Alan Kazanimlarin Bilissel Alanlari ve icerdikleri Alt Bilesenler
Bilme Uygulama Akil yliritme
Q _ (o] [
W £ S E © = o ©
g « 58 2 g 2 5 2 4 v £ E E Y o
= £ £ g S 3 o 20 3 £ E =3 5 m £ £
3 8 > £ = 1 © € o £ o K] o > c =< 9 o
3 T & s E > E s E5 E 5 N N g G ° 3
w“ §F ® e ® E = S 83 3 ¥ © 2 o s S 0
s T E £ 32 = s £ - =< g 2 g ° =
[ < = 4] 5 = »
= L] o0 (7]
4 1 2 1 3 1 1 1
(%10) (%20) (%10) (%30) (%10) (%10) (%10)
5 1 1 1 2
(%20) (%20) (%20) (%40)
6 1 1 2 2 3
(%11) (%11) (%22) (%22) (%34)
7 1 2 1 1 3
(%12.5) (%25) (%12.5) (%12.5) (%37.5)
8 1 1 1 1
(%25) (%25) (%25) (%25)
Toplam 1 3 7 3 2 9 2 8 1
(%3.5) (%8) (%20) (%8) (%5) (%25) (%5) (%22) (%3.5)

1428



Nadide Yilmaz, Zeynep Sonay Ay & Seyda Aydin — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 50(2), 2021, 1397-1436

7. sinif hari¢ diger sinif seviyelerinde yer alan kazanimlarin higbiri bilme bilissel alaninda yer
almamistir. Butin sinif seviyelerinde yer alan kazanimlarin agirhkh olarak akil yuritme biligsel alaninda
yogunlastigi gozlemlenmistir. Akil yUritme bilissel alaninin en fazla 8. sinif kazanimlarinda
(%75),sonrasinda 4. sinif (%70), 5. sinif (%60), 6. sinif (%56) ve 7. sinif (%50) kazanimlarinda oldugu
gozlenmistir. Uygulama bilissel alaninda yer alan kazanimlarin yogunlugunun ise sinif seviyelerinde %25
ile %44 arasinda degistigi dikkat cekmektedir.

“Bgretim Programinda Yer Alan Kazanimlar ile Ders Kitaplarinda Yer Alan Gérevler TIMMS 2019
Biligsel Alanlan Agisindan Ne Gibi Benzerlikler ve Farkliliklar igermektedir?” Sorusuna iliskin Bulgular

Son arastirma probleminde ise 6gretim programinda yer alan kazanimlarla ders kitaplarinda yer alan
gorevlerin TIMMS biligsel alanlari agisindan benzerlik ve farkhhklarina odaklanilmistir. 4. sinif
kazanimlarinin agirhikli olarak akil ylritme bilissel alaninda (%70) yer aldigi, buna karsin ders
kitaplarindaki gorevlerin uygulama bilissel alaninda yogunlastigi (%44.5; %55), bunu bilme ve akil
ylriatme bilissel alanlarinin izledigi gozlemlenmistir (Sekil 5).

100%
16.5 -
80%
60% %
40%
- .
0%
4A 4B Kazanimlar

W Bilme m Uygulama Akil Yirutme

Sekil 5. 4. Sinif Ders Kitaplarinin Veri isleme Ogrenme Alanindaki Gérevlerin ve Ogretim Programindaki
Kazanimlarin Bilissel Alanlarinin Yiizde Dagilimlari

5. sinif kazanimlarinin 4. sinif kazanimlarina benzer sekilde agirlikh olarak akil ylriutme bilissel
alaninda (%60) oldugu, bunu uygulamanin izledigi gozlenmistir. Bilme bilissel alanini igeren kazanimin
yer almadigi dikkat ¢ekmistir. Ders kitaplarindaki gérevler incelendiginde kazanimlara benzer sekilde akil
yuritme bilissel alaninin (%40, %62) agirlikli oldugu, bunu uygulama biligsel alaninin izledigi ortaya
cikmistir. Ders kitaplarinda bilme bilissel alanina iliskin gérevler olmasina ragmen, kazanimlarda bu
bilissel alana yer verilmemesi dikkat gekicidir (Sekil 6).
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Sekil 6. 5. Sinif Ders Kitaplarinin Veri isleme Ogrenme Alanindaki Gérevlerin ve Ogretim Programindaki
Kazanimlarin Bilissel Alanlarinin Yiizde Dagilimlar

6. sinif kazanimlarinda akil yuriitme ve uygulama biligsel alanlarinin kismen birbirine yakin oldugu
(%56, %44) gozlemlenmistir. Ders kitaplarinda yer alan goérevler degerlendirildiginde tim ders
kitaplarinda uygulama bilissel alaninin (%41, %45, %44, %52) agirhkh oldugu, bunu Gg ders kitabinda (6A,
6C, 6D) akil yirtitmenin, diger ders kitabinda ise (6B) bilmenin izledigi dikkat cekmistir (Sekil 7).
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Sekil 7. 6. Sinif Ders Kitaplarinin Veri isleme Ogrenme Alanindaki Gérevlerin ve Ogretim Programindaki
Kazanimlarin Bilissel Alanlarinin Yiizde Dagihmlari

7. sinif kazanimlarinin yarisinin akil yiritme bilissel alanini icerdigi, bunu uygulama ve bilmenin
izledigi gbzlemlenmistir. Ancak bitin 7. sinif ders kitaplarinda yer alan goérevlerin gogunlukla uygulama
bilissel alaninda (%54, %43, %50) oldugu, bunu bilme ve akil ylriitmenin izledigi ortaya ¢ikmistir (Sekil 8).
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Sekil 8. 7. Sinif Ders Kitaplarinin Veri Isleme Ogrenme Alanindaki Gérevlerin ve Ogretim Programindaki
Kazanimlarin Bilissel Alanlarinin Yiizde Dagilimlari
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8. sinif kazanimlarinin ise agirlikli olarak akil yiiritme (%75) bilissel alanini igerdigi gozlenmistir.
Ancak tim 8. sinif ders kitaplarinda yer alan gérevlerin ¢ogunlukla uygulama bilissel alanini (%48, %51,
%42, %46) icerdigi, bunu bilme ve akil ylriitmenin izledigi gézlenmistir (Sekil 9).

100%
14
20 26 21
80%
60% 75
40%
- .
0%
8A 8B 8C 8D Kazanimlar

H Bilme m Uygulama Akil Yuritme

Sekil 9. 8. Sinif Ders Kitaplarinin Veri isleme Odrenme Alanindaki Gérevlerin ve Ogretim Programindaki
Kazanimlarin Bilissel Alanlarinin Yiizde Dagihmlari

Sonug, Tartisma ve Oneriler

Bu calismada 4-8. sinif matematik ders kitaplarinin veri isleme 6grenme alanina iliskin gérevlerin ve
ogretim programinda yer alan kazanimlarin TIMSS 2019 bilissel alanlarina gore incelenmesi
amagclanmistir. Ayrica 6gretim programinda yer alan kazanimlar ile ders kitaplarinda yer alan gorevlerin
TIMMS bilissel alanlari agisindan ne gibi benzerlikler ve farkhhklar igerdigi incelenmistir. Tim ders
kitaplarinin cogunda yer alan gorevlerin agirlikl olarak uygulama biligsel alaninda oldugu, bunu bilme ve
akil yuritme bilissel alanlarinin izledigi belirlenmistir. Sadece 5. sinif ders kitaplari ile bir 6. sinif ders
kitabi bu anlamda farkhlasmistir. 5. sinif ders kitaplarinda akil ylritme bilissel alani agirlikl iken, 6. sinif
kitabinda uygulama ve akil yiiriitme bilissel alanlarinin daha yogun ve oranlarinin birbirine yakin oldugu
dikkati ¢ekmistir. Elde edilen bu sonuglardan hareketle 4-8. sinif ders kitaplarinda yer alan goérevlerin
bilme ve uygulama bilissel alanlarinda yogunlasmis olmasi, 6grencilere kazandirilmasi amaglanan Ust
dizey bilgi ve becerilerin kazandirilmasi strecinde gesitli zorluklar ortaya ¢ikaracagini diisiindiirmektedir.
Ozellikle 4. siniftan 8. sinifa dogru (5. sinif harig) akil yiriitme bilissel alanini iceren gérevlerin
oranlarinda azalma olmasi dikkat ¢ekicidir. 5. sinif ders kitaplarinda bu anlamda farkhlasma olmustur.
Benzer bulgulara alanyazinda da rastlanmis, ders kitaplarinda yer alan gorevlerin Ust diizey dislinme
becerilerini harekete gecirmede yetersiz kalabilecegi ifade edilmektedir (Cosar, 2010; Cilingir & Ding-
Artut, 2016; Delil, 2006; Giiner, 2015; Keskin, 2018; Ozer ve Sezer, 2014; Seis, 2011; Toptas ve digerleri,
2012). Ornegin Giiner (2015) ve Seis (2011) gerceklestirdikleri calismalarinda veri isleme 6grenme
alanina iliskin gorevlerden (st diizey becerileri dlgen gorevlerin oraninin oldukg¢a az oldugunu ortaya
koymuslardir. Ancak arastirmacilar 6grencilerin Ust dizey dislinme becerilerini harekete gecirecek
gorevlerle ugrasmalarinin hem matematigi anlamlandirmalarini hem de uluslararasi sinavlarda daha
basarili olmalarini saglayacagl konusunda ortak fikirdedirler (Recber, 2012; Stein ve Lane, 1996).
Ogrenme-6gretme siirecinde matematik ders kitaplarinin en yaygin kullanilan kaynaklardan biri olmasi
(Duatepe-Paksu ve Akkus, 2007) bu kitaplarda yer alan gorevlerin st dizey nitelikleri icermesini daha da
onemli hale getirmektedir. Buradan hareketle ders kitaplarinda akil yiritme bilissel alanini iceren
gorevlere daha fazla yer verilmesi gerektigi sdylenebilecek ilk dneridir (Schmidt ve digerleri, 2001).
Dikkati ceken bir baska sonug ise ayni seviyedeki ders kitaplarinda yer alan goérevlerin bilissel alanlarinin
dagiliminin birbirinden oldukca farklilasmis olmasidir. Ornegin, akil yiriitme bilissel alani 7A ders

1431



Nadide Yilmaz, Zeynep Sonay Ay & Seyda Aydin — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 50(2), 2021, 1397-1436

kitabinda %9 oraninda temsil edilmisken, 7B ders kitabinda bu oran %21’dir. Benzer sekilde bilme bilissel
alani 5A ders kitabinda %21 oraninda temsil edilmisken, 5B kitabinda bu oran %7’dir. Ortaya ¢ikan bu
bulgular bir noktaya dikkat ¢ekilmesi gerektigi fikrini dogurmaktadir. Ayni 6gretim siireclerinden gegen
ogrencilerin farkl ders kitaplarini kullanmalari farkli bilissel alanlara sahip gorevlerle c¢alismalari
sonucunu ortaya c¢ikarmaktadir. Ust diizey gérevlerle karsilasan &grencilerle, alt diizey gorevlerle
karsilasan 6grencilerin matematigi anlamlandirma seviyelerinin farklilasmasi, 6grencilerin gerek ulusal
gerekse uluslararasi sinav sonuglarina olumsuz vyansiyabilecektir. Bu sonugtan hareketle dile
getirilebilecek bir baska oneri ayni sinif seviyelerinde yer alan gorevlerin biligsel alanlarinin birbirine
yakin olacak sekilde diizenlenmesidir.

Matematik ders kitaplarinda yer alan goérevlerin biligssel alanlarin yer aldigi konu alanlari agisindan
degerlendirildiginde ortaya dikkat ¢ceken sonuglar ¢ikmistir. Bilme ve uygulama bilissel alanlarinda yer
alan gorevler icerdikleri konu alanlari baglaminda incelendiginde benzerlikler oldugu gézlenmistir. Tim
sinif seviyelerinde bilme bilissel alaninda yer alan gorevlerin ¢ogunlukla bilgiyi alma/okuma konu
alaninda oldugu, uygulama bilissel alaninda yer alan gérevlerin ise ¢ogunlukla sunma/modelleme ve
uygulama konu alanlarini igerdigi gozlenmistir. Akil yiritme bilissel alani baglaminda ise sinif
seviyelerinde farklilagmalarin oldugu soylenebilir. 4, 5 ve 6. sinif ders kitaplarinin akil yiritme biligsel
alaninda yer alan goérevlerin cogunlukla sentez yapma ve sonug ¢ikarma konu alanlarini igermis, 7 ve 8.
sinif ders kitaplarinda yer alan gorevler ise degerlendirme ve sonug¢ c¢ikarma konu alanlarinda
yogunlasmistir. Ogrencilerin farkli bilissel diizeylerde yer alan gérevlerle ugrasmalarinin basarilarini
olumlu etkileyecegi (Olkun ve Toluk, 2002; Térnroos, 2005) dusUndldiginde bir diger oneri ise
gorevlerin farkl alt bilesenleri icerecek sekilde sekillendirilmesidir (Giiner, Sezer ve Akkus-ispir,2013).

Matematik 6gretim programinin 4-8. sinif seviyesinde yer alan veri isleme 6grenme alanina iliskin
kazanimlar TIMSS 2019 biligssel alanlari baglaminda incelendiginde tim sinif seviyelerinde yer alan
kazanimlarin akil yiriutme bilissel alaninda yogunlastigi goézlemlenmistir. 7. sinif hari¢c diger sinif
seviyesinde yer alan kazanimlarin ise higbiri bilme bilissel alaninda yer almamistir. Ortaya ¢ikan bu
sonuglarla matematik Ogretim programinin amagclarinin ortastigu soylenebilir. Canki matematik
o6gretim programinin amaglari arasinda o6grencilere Ust seviyede bilgi ve becerileri kazandirmanin
yaninda, “6g8renmeyi 6grenme” becerisi de bulunmaktadir (MEB, 2018). Buradan hareketle veri isleme
0grenme alanina iliskin kazanimlarin bilissel alanlarinin bu amaca hizmet ettigi sdylenebilir. Ayrica 2023
egitim vizyonunun hedeflerinden hareketle kazanimlarin bu hedeflerin gergeklesmesine yardimci
olabilecegi yorumu yapilabilir (Cil, Kuzu ve Simsek, 2019).

Ogretim programinda yer alan kazanimlar ile ders kitaplarinda yer alan gérevlerin TIMMS bilissel
alanlari agisindan benzerlik ve farkliliklari degerlendirildiginde de carpici sonuglar ortaya c¢ikmustir.
Dikkati ceken ilk sonug, tim sinif seviyelerinde yer alan kazanimlarin agirlikli olarak akil yiiriitme bilissel
alaninda yogunlastigidir. Ancak ders kitaplarinda yer alan gorevler neredeyse tiim sinif diizeylerinde (5.
sinif harig) uygulama biligssel alaninda yogunlasmistir. Ortaya g¢ikan énemli bir diger sonug ise ¢ogu ders
kitabinda bilme bilissel alaninda yer alan gérevlerin yogunlugunun ikinci sirada yer almasina ragmen, bu
bilissel alana iliskin kazanimlara sadece 7. sinif diizeyinde yer verilmis olmasidir. Bu sonuglardan
hareketle ders kitaplarinda yer alan gorevlerin bilissel alanlari ile 6gretim programinda yer alan
kazanimlarin bilissel alanlari arasinda farkhliklar oldugu soylenebilir. Kitap yazarlarinin 6gretim siirecine
iliskin goruslerini hazirladiklari gorevlere yansitmalarinin bu farkhliklarin ortaya ¢ikmasina zemin
hazirladigr duslindlebilir. Bunun yaninda vyazarlarin kazanimlari okuma dizeyleri bu farklilagsmayi
etkileyen bir diger faktor olarak dislintlebilir. Alanyazin degerlendirildiginde benzer sonuglara ulasildigl
dikkati cekmistir (lldiri, 2009; Ozgeldi ve Esen, 2010; Regber, 2012). Elde edilen bu sonuglardan hareketle
ders kitaplarinin yazarlari ile kazanimlari hazirlayan uzmanlarin isbirligi yapmalari ve siirecin etkilesimli
bir bicimde yiritllmesi dile getirilebilecek bir baska éneridir.
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