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 The purpose of this study is to evaluate the data processing learning 

domain in middle school mathematics textbooks from a mathematics 

literacy perspective. Within the scope of the research, a total of four 

mathematics textbooks for four different middle school grade levels 

approved by the Council of Education in the 2022-2023 academic year 

were examined. Quantitative document analysis method, was 

employed, and questi ons in the data processing learning domain were 

evaluated according to the Mathematical Literacy Analysis Framework 

developed by Gatabi, Stacey and Gooya and revised for this study. 

According to this framework, the questions were analyzed according 

to the components of context, mathematical problem solving, 

formulation, interpretation or verification. In addition, the levels of 

mathematical competency that should be included in the questions 

were examined using the “Mathematical Competency Level 

Classification” created by Turner, Blum and Niss. The findings showed 

that the data processing learning domain was mostly addressed in 

non-mathematical contexts in the textbooks examined, but that the 

mathematical problem-solving and formulation components were 

present at a low level. It was also found that the mathematical 

competency levels in the questions were mostly concentrated at Level 

0 and Level 1, rarely represented at higher levels. As a result of the 

analyses, it was determined that the eighth-grade textbook was more 

effective in supporting mathematical literacy and addressed higher 

levels of competency compared to other grades in terms of the criteria 

mentioned in the findings section (non-mathematical context ratio, 

problem-solving strategies, mathematical competency levels, etc.). 
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Introduction 

Mathematics has been a fundamental discipline throughout history, providing solutions to 

societal problems. Its close connection to real life underscores that the primary aim of 

mathematics education is to enable students to apply mathematical knowledge (Kabael, 2021) 

and to structure instruction in ways that encourage them to formulate their own solutions and 

justify their ideas (Altun & Bozkurt, 2017; Organisation for Economic Co-operation and 

Development [OECD], 2013). However, the fact that most pure mathematicians ignore that 

important mathematical concepts emerged in the process of solving societal problems 

(Marciniak, 2015) has led to mathematics education in schools being structured in a way that 

is contrary to its nature. For many years, knowing mathematics in schools was thought to mean 

memorizing certain rules and giving the single correct answer to questions, and this 

understanding led to a disconnect between school mathematics and real life (Altun, 2006, 

2020). 

This situation has led to the adoption of a test-focused teaching approach in mathematics 

education that emphasizes specific rules. Additionally, issues have arisen, such as teachers 

lacking sufficient knowledge about the dynamics of mathematics teaching and mathematics 

being perceived solely as a toolbox (Burkhardt, 2008; OECD, 2018). The failure to sufficiently 

establish the connection between mathematics and real life has hindered students' 

development of mathematical skills and led them to perceive mathematics as a difficult and 

abstract subject (Lim, 1999; Uçar et al., 2010). This disconnect has adversely affected students' 

attitudes toward mathematics, reduced their interest outside of class, and caused them to view 

mathematics as simply a necessary subject within the school context (Akdemir, 2006). The most 

concrete reflection of this is seen in the question students often ask: “Why should I solve this 

problem? How will this be useful to me?” Such questioning highlights the inadequacy of 

textbook tasks and classroom activities in fostering meaningful connections with real-life 

situations.  

In response to these concerns, mathematical literacy has been positioned as a central 

objective of contemporary mathematics education. Mathematical literacy is commonly defined 

as individuals’ capacity to formulate, employ, and interpret mathematics in a variety of real-

world contexts (Ministry of National Education [MoNE], 2005; OECD, 2013 Steen et al., 2007). 

Within international large-scale assessments such as the Programme for International Student 

Assessment (PISA), mathematical literacy is conceptualized through both process dimensions 

and content domains, namely quantity, change and relationships, space and shape, and 

uncertainty and data (OECD, 2018). Among these domains, uncertainty and data-

corresponding to the data processing learning area in both the 2018 Mathematics Curriculum, 

which was in effect during the period of this study, and the examined textbooks-play a 

particularly critical role, as they are directly associated with interpreting information, analyzing 

data, making predictions, and supporting informed decision-making in real life. 

Türkiye’s consistently low performance in PISA mathematics literacy assessments provides 

a concrete indicator that mathematics education has not yet been structured in a manner 

consistent with these aims. Ranking 33rd among 41 OECD countries in 2003 and 50th among 

72 OECD countries in 2015 (Kabael, 2021) and continuing to perform below the OECD average 

by ranking 31st out of 36 OECD countries in 2018 and 32nd out of 37 OECD countries in 2022 

(MoNE, 2019, 2024) underscores the persistent need to adopt a literacy-based approach to 

mathematics education. This situation is particularly critical given that data-related 
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competencies require students to interpret information, reason under uncertainty, and make 

evidence-based judgments-skills that lie at the core of mathematical literacy and everyday 

decision-making. Accordingly, this underperformance highlights the need to examine how 

mathematical literacy, especially data-related competencies, is conceptualized and 

operationalized in school mathematics, particularly through textbook questions that shape 

classroom practice. 

One of the significant reforms aimed at addressing this issue was the revision of the 

mathematics curriculum in 2018. This change aimed to enable students to apply the 

mathematical knowledge acquired at school in real-life contexts, apply problem-solving 

processes, and develop their mathematical literacy skills (MoNE, 2018). However, research 

shows that these revisions have not fully achieved the expected impact. Merely designating 

mathematical literacy as an objective in the curriculum is not sufficient; it must also be reflected 

in textbooks and classroom practices (Efriani et al., 2019). Textbooks, which are considered a 

critical element in achieving curriculum objectives (Güzel, 2017), are regarded as a central 

resource in mathematics education (Frejd, 2014). Therefore, the extent to which the questions 

in textbooks support mathematical literacy and whether the changes in the 2018 curriculum 

are sufficiently reflected in these materials have become important research topics. In addition, 

whether the content of textbooks is effective in Türkiye's low performance in PISA is also an 

issue that needs to be evaluated. 

A review of the literature reveals that various studies have been conducted on mathematical 

literacy, but textbooks have not been sufficiently examined in the context of mathematical 

literacy. The studies conducted generally examine the mathematical literacy levels of students 

and teacher candidates (Altun et al., 2018; Duran, 2016; Sönmez, 2024), teachers' perceptions 

of self-efficacy (Dinçer et al., 2016; Özgen et al., 2019; Wardat & Alali, 2024), or the evaluation 

of teaching programs from a mathematical literacy perspective (Güzel, 2017; Konukoğlu et al., 

2019; Sumliyah et al., 2025). The suitability of textbooks within the PISA framework has been 

studied relatively less, and existing research generally focuses on analyzing questions in 

textbooks according to PISA competency levels (Şahin & Aksu, 2023; Şirin & Yıldız, 2020; Tarım 

& Köksal, 2024; Tarım & Tarku, 2022). The limited number of studies examining the suitability 

of questions in textbooks for mathematical literacy (Bayraktar, 2019; Gatabi et al., 2012) 

indicates that more research is needed in this area. Bayraktar (2019) conducted a PISA 2012 

based analysis of a Grade 9 mathematics textbook in Türkiye and found that most questions 

focused on application and formulation at lower competency levels and were largely non-

contextualized. Similarly, Gatabi et al. (2012) developed an analytical framework through a 

comparative analysis of Iranian and Australian grade nine textbooks, showing that Australian 

textbooks offered a greater number and diversity of contextualized tasks, providing more 

opportunities for mathematical modelling. 

This study aims to evaluate the extent to which mathematics textbooks in Türkiye align with 

the principles of mathematical literacy. Given Türkiye's poor mathematics literacy scores in PISA 

assessments, it is important to examine the impact of textbook content on these results. 

Considering the central role of data literacy in both real-life and international large-scale 

assessments, the data processing learning domain was identified as a particularly appropriate 

context for examining mathematical literacy in textbooks. One of the original contributions of 

this study is that it is the first time in the national literature that the framework developed by 

Gatabi et al. (2012), which compares the textbooks of two countries, has been applied to the 

domain of data processing learning. Following the data collection process of the study, 
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Türkiye's mathematics teaching program was comprehensively restructured in 2024, and this 

change aimed to place competencies critical for mathematical literacy in a more prominent 

and central position. Therefore, the findings of this study are considered valuable in providing 

guidance for researchers who wish to examine the implications of the new curriculum. In this 

regard, the main objective of the study is to examine the suitability of questions in the data 

processing learning domain in fith, sixth, seventh, and eighth grade middle school mathematics 

textbooks to mathematical literacy criteria and to assess the status of mathematical literacy in 

these textbooks. The following research questions were determined in line with this objective: 

1. To what extent do questions in middle school mathematics textbooks in the data 

processing learning domain align with mathematical literacy criteria? How does this alignment 

vary across grade levels? 

2. What are the expected levels of mathematical competency necessary to solve questions 

in the data processing learning domain? How do these competency levels vary across grade 

levels? 

Method 

Research Design  

In this study, a quantitative document analysis approach was employed to systematically 

examine the extent to which middle school mathematics textbooks support mathematical 

literacy in the data processing learning domain. Quantitative document analysis is utilized to 

conduct an objective, systematic, and numerical examination of printed or digital materials to 

quantify specific manifest phenomena (Neuendorf, 2017). 

The main objective of the research was to determine the suitability of textbook questions 

for mathematical literacy and to reveal the underlying mathematical competency levels. To 

ensure a systematic investigation, this objective was operationalized through a quantitative 

content analysis approach conducted in three sequential stages (Krippendorff, 2018; 

Neuendorf, 2017; Sallan Gül & Kahya Nizam, 2021). First, the selected textbooks and the 

targeted learning domain were explicitly defined. Second, a standardized coding scheme was 

developed by operationalizing the categories within the Mathematical Literacy Framework to 

align with the specific requirements of the study. Finally, all question content within the 

learning domain was subjected to a rigorous deductive categorization process to identify the 

cognitive demands and reasoning processes involved. 

In this context, mathematics textbooks were treated as official curriculum documents that 

reflect how learning objectives are operationalized in instructional materials, and the analysis 

was focused on quantifying how questions support distinct components of mathematical 

literacy. Consequently, the coded data were analyzed using descriptive statistics, specifically 

frequencies and percentages. Through this quantification, the structural distribution of 

mathematical literacy components across grade levels and textbook sections was explicitly 

delineated. The systematic transformation of textual observations into a statistical summary 

facilitated a rigorous evaluation of the results, ultimately providing a data-driven overview of 

the extent to which textbook questions align with mathematical literacy components. 

Mathematics Textbooks Reviewed 

The study reviewed four mathematics textbooks approved by the MoNE's Council of 

Education for the 2022-2023 academic year and used within the framework of the 2018 
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Mathematics Curriculum. To delimit the scope of the study and ensure a manageable analysis 

process, only one textbook was selected from each grade level. The selection of textbooks was 

based on the fundamental criterion that they reflect the national curriculum in Türkiye and 

serve as the most widely used resources; therefore, MoNE publications were selected. Detailed 

information about the four selected textbooks and the codes assigned to facilitate the analysis 

process are shown in Table 1.  

Table 1 

Textbooks Reviewed 

Grade level Publisher house Code 

Fifth grade MoNE  M-5 

Sixth grade MoNE  M-6 

Seventh grade MoNE  M-7 

Eighth grade MoNE  M-8 

In evaluating textbooks in terms of mathematical literacy, the learning domain of data 

processing was identified as a suitable focus of study. The rationale for this choice can be 

outlined as follows: 

• With increasing amounts of data, students' abilities to analyze and interpret data and make 

informed decisions have gained prominence. 

• Data processing is becoming increasingly important in daily life and in various professional 

fields. 

• It fosters students’ development of evidence-based thinking habits in their decision-making 

processes. 

In line with these criteria, data processing was selected as the learning domain to be 

analyzed in this study This topic has been regarded as a significant area of investigation 

because it allows for various real-life applications that include students' own experiences. 

Data Analysis 

Data obtained from the mathematics textbooks were analyzed through quantitative content 

analysis. In accordance with the quantitative paradigm, this process aimed to transform textual 

content into standardized numerical data through a systematic coding procedure. Unlike 

qualitative interpretive methods, the analysis was performed within a standardized coding 

scheme developed to ensure objectivity and reproducibility (Neuendorf, 2017). The 

Mathematical Literacy Framework and the Mathematical Competency Level Classification 

Framework served as the primary analytical frameworks in the categorization process. 

The analysis evaluated the extent to which textbooks support mathematical literacy through 

the learning domain of data processing, analyzing not only problems but all content 

(introduction, let's do it together, your turn, activities, and unit assessment). Evaluating 

textbooks as if they were test books consisting only of problems would be misleading. This 

comprehensive approach is based on the premise thatwhen elements such as content, 

questions, examples, activities, and introductory questions are prepared as a whole, they 

contribute to students' mathematical literacy. Therefore, in this study, the term “question” is 

used to refer not only to problems but also to all of the above content. 
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To ensure comparability across grade levels, instructional segments with similar pedagogical 

functions were grouped and assigned to standardized categories reflecting their purpose. In 

this process, common headings for the sections were determined by utilizing the explanations 

in the introductory part of the textbooks (Table 2). 

Table 2 

Common Section Headings in Textbooks 

 
Preparatory 

work 
Activities Worked examples Problems 

End-of-unit 

assessment 

Fifth grade 
Are we ready? 

Introduction 
Let's try this Let's do it together 

Now it's your 

turn 

End-of-unit 

assessment 

Sixth grade Are we ready? - Learning together 

Now it's your 

turn  

Topic review 

End-of-unit 

assessment 

Seventh 

grade 

Introduction 

Inquiry 
Activity Let's solve together 

Your turn to 

solve 

End-of-unit 

assessment 

Eighth grade Introduction Activity Example Problem 
End-of-unit 

assessment 

The sections, which differ by grade level, are classified under five main categories: 

preparatory work, activities, worked examples, problems, and end-of-unit assessment 

questions. However, since the sixth-grade textbook does not include an activity or a 

comparable section in the data processing learning domain, the activity section for the sixth-

grade textbook has been left empty in Table 2.  

Data Analysis Framework  

Characteristics of Mathematical Literacy Questions  

The “Mathematics Literacy Framework” developed by Gatabi et al. (2012) to assess the 

mathematics literacy status of textbooks was used for this study, revised based on expert 

opinions and relevant literature (Figure 1). This framework consists of fundamental 

components such as questions that provide context, the correct use of mathematical 

expressions, the selection and application of appropriate problem-solving strategies, and the 

interpretation of results. 
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Figure 1  

Mathematical Literacy Framework 

Source: Adapted from Gatabi et al. (2012, p. 409) 

* New components added to the framework 

Two important additions were made to the framework within the scope of this study. First, 

the “Problem Context” component was expanded by incorporating the four context types 

defined in the PISA mathematical literacy framework (personal, societal, occupational, and 

scientific) (OECD, 2013). This enabled an examination of the contextual diversity of the 

questions. Second, the “Strategy Generation” subcomponent was incorporated into the 

“Mathematical Problem Solving” component. This addition was supported by the emphasis on 

problem-solving strategies in the MoNE (2018) curriculum and by research showing the 

contribution of these strategies to success (e.g., Gök & Silay, 2008; Yazgan & Bintaş, 2005). 

Thus, the analysis examined how questions in the data processing learning domain encourage 

problem-solving strategies. Table 3 presents the components of the mathematical literacy 

framework and provides examples of the analysis of textbook questions according to this 

framework. 

M
a
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Problem context Non-mathematical context

Personal*

Occupational*

Societal*

Scientific*

Mathematical problem solving 

(mps)

Strategy generation in mps*

Problem simplification*

Guess and check*

Looking for connections*

Drawing a diagram*

Making a systematic list*

Working backwards*

Making connections in mps

Multi-step mps

New mps

Formulation

New context

Complexity of formulation

Formulated by students

New formulation

Interpretation or verification Interpretation and checking*
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Table 3 

Framework Components and Question Analysis Examples 

Analysis component Analysis process Example of analysis 

Problem context 

The extent to which the questions were purely 

mathematical or connected to real-life contexts 

was examined. 
 

Since the question is purely mathematical in nature and does not involve a non-mathematical 

context, it was coded as “no” for the “non-mathematical context” component. 

Mathematical problem 

solving (MPS) 
In analyzing questions according to the the 

strategy generation in MPS subcomponent, 

they are analyzed based on whether solving 

the problem requires the use of a problem-

solving strategy and, if so, which type of 

strategy is involved. 

  

Since the student was expected to use the connection-seeking strategy to solve the question, 

“yes” was coded under the “generating MPS strategies” category. 

In analyzing questions according to the looking 

for connections subcomponent in the MPS, it 

was examined whether mathematical concepts 

from multiple domains were necessary to solve 

the problem. 

 

To solve the problem, students must apply concepts such as percentages, circles, ratios, and 

learned outside the data processing learning domain. Therefore, since this problem making 

connections to other mathematical topics, this component was coded as “yes” for this question. 
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Table 3 (Continued)   

Mathematical problem 

solving (MPS) 

In analyzing questions according to the multi-

step MPS subcomponent, the analysis focuses 

on whether the result of a process performed 

on the way to solving the problem is used in 

another process performed to solve the 

problem. 

 

To determine the monthly expenses in the question, students must use the center angle 

representing the other expenses. Since the center angle of the other expenses is applied to 

calculate food, bills, and cleaning expenses, this question was coded as “yes” for the multi-step 

MPS subcomponent. 

In analyzing questions according to the new 

MPS subcomponent, the status of different 

types of mathematical problem solving 

encountered by students in their textbooks was 

examined. 

 

The question is repetitive in mathematical problem solving because it shares at least the same 

mathematical solution process as the previous question. Students had also been asked to 

calculate the arithmetic mean in the previous questions. Therefore, this component was coded as 

“no” for this question. 
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Table 3 (Continued)   

Formulation In analyzing questions according to the new 

context subcomponent, it was examined 

whether the context was the same as or 

different from that of previous questions. 

 

The new subcategory for the question was coded as “no” as at least one question in the section 

addresses environmental science. 

In analyzing questions according to the 

complexity of formulation subcomponent, the 

presence of unnecessary or missing information 

for the solution, the need for multiple 

formulations, and the difficulty of converting 

the context into a mathematical situation were 

taken into account. 

It was determined that none of the questions in the data processing learning domain of the 

examined textbooks fell under the formulation complexity subcomponent. 

In analyzing questions according to the to the 

subcomponent of student formulation, it was 

analyzed whether students solved the problem 

using predefined formulas or by developing 

their own formulations. 

 

The question was coded as a student-formulated problem. In the question, the student was 

expected to solve the problem by forming the equation 20.a = 100x40. 
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Note: In the formulation component, only questions containing non-mathematical contexts were considered. Questions lacking such contexts were not evaluated in this or 

subsequent components. 

Table 3 (Continued)   

Formulation The study analyzed the questions according to 

the new formulation subcomponent to assess 

the range of formulas students are expected to 

use. 

 

The analysis indicated that the question requires students to discover the formula for arithmetic 

mean for the first time. Therefore, as students are expected to derive the formula based on the 

question, this question was coded as “yes” for this category. 

Interpretation or 

verification 

It has been examined whether the results 

obtained from the solutions to the questions 

based on this component need to be 

interpreted and verified according to the 

context of the question. 

 

In determining the profit and loss for 2013 in the question, students calculate 140,000 – 160,000 

= -20,000. Students are expected to interpret the negative result as a loss in a real-life context. 

Therefore, as this question requires interpretation or verification, this category was coded as 

“yes” for this question. 
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Mathematical Competency Levels  

The questions in middle school mathematics textbooks were analyzed according to the 

mathematical competency level classification developed by Turner et al. (2015) based on PISA. 

Competencies other than “using mathematical tools” (generating problem-solving strategies, 

mathematizing, reasoning and argumentation, representation, communication, and using 

symbolic language) were graded from Level 0 to Level 3 (Figure 2). 

Figure 2  

Mathematical Competency Levels  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Turner et al. (2015)  

Table 4 presents how the questions found in textbooks were analyzed according to 

mathematical competency levels. 

Problem-solving strategy generation 

Level 0 

Level 1 

Level 2 

Level 3 

Mathematising 

Reasoning and argumentation 

 

Representation 

Using symbolic language 

Communication 
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Table 4 

Mathematical Competency Level Analysis 

Analysis component Analysis process Example of analysis 

Problem-solving 

strategy generation 

Level 0: The solution path is straightforward, and the result can be 

obtained directly. 

Level 1: The information necessary for the solution is selected, and a 

simple, single-step strategy is usually determined. 

Level 2: The solution process is multi-stage and requires the repetition 

of a specific strategy. 

Level 3: Complex solution processes involving the comparison or 

combination of different strategies are applied. 

 

Since the solution requires linking the information provided in the 

question and applying a simple, single-step strategy, it is classified as 

Level 1. 

Mathematizing Level 0: The problem is entirely mathematical, with no direct 

connection between real-life situations and the mathematical model. 

Level 1: Students identify the given assumptions, relationships, and 

constraints and create a model that incorporates them or draw 

conclusions directly from an existing model. 

Level 2: Students develop a model that defines the problem, adapt an 

existing model to changing conditions, or interpret the problem 

situation. 

Level 3: Students validate, evaluate, compare, or integrate different 

models. 

  

Since the solution was obtained by directly interpreting the column graph 

provided in the question, the student’s mathematical competency was 

classified as Level 1. 
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Table 4 (Continued)   

Reasoning and 

argumentation 

Level 0: Questions require simple inferences based on directly 

provided information. 

Level 1: Questions require linking multiple pieces of information to 

arrive at a solution. 

Level 2: Questions require analyzing the available data to establish 

connections between different variables. 

Level 3: Questions require synthesizing and evaluating information to 

establish new relationships 
 

The question requires reading a graph, but since the conclusion can be 

directly inferred from the provided information, it was coded as Level 0 

for reasoning and argumentation. 

Representation Level 0: Involves no representations or requires only basic skills in 

using simple representations (e.g., reading or plotting values).  

Level 1: Involves the use of simple and standard representations (e.g., 

extracting data from a table or interpreting changes in a graph).  

Level 2: Requires working with complex representations and 

converting between different simple representations of mathematical 

situations. 

Level 3: Requires understanding, using, connecting, and converting 

multiple complex representations. Designing or comparing 

representations of complex mathematical entities also falls under this 

level. 

Since the question involves reading data presented in a bar chart and 

converting it into a frequency table, the representation level for this 

question was coded as Level 2. 



International Journal of Curriculum and Instructional Studies, 16(1), 2026, 106-140                         Erdoğan Kayalı & Arslan 

 

 120 

Table 4 (Continued)   

Using symbolic 

language 

Level 0: Questions can be solved using basic mathematical knowledge 

and simple calculations.  

Level 1: Questions require simple relationships with variables or 

repetitive calculations. 

Level 2: Questions require multiple components and variables, 

manipulation of formulas, or combining multiple rules. 

Level 3: Questions require complex mathematical operations, flexible 

use of variables, and selection of the appropriate algebraic form. 
The solution requires knowledge of the exact angle in degrees. 

Furthermore, since the solution involves repeated arithmetic operations 

to determine the weight of each fruit in kilograms, the question was 

coded as Level 1 for requiring competency in symbolic language 

operations. 

Communication Level 0: All information provided in the question is directly necessary 

for the solution and is presented in short, clear sentences. 

Level 1: The problem may contain unnecessary information and 

requires communication competency, including identifying and 

relating information. 

Level 2: Requires relating multiple mathematical tasks, with short 

explanations or calculations. 

Level 3: Involves complex conditional statements, nested contexts, or 

multiple components. 

Since the question contains short, clear sentences and all the provided 

information is necessary for the solution, it was coded as Level 0 for 

communication competency. 
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Validity and Reliability of the Study 

The validity and reliability of this study were established based on the quantitative research 

standards proposed for systematic content analysis (Neuendorf, 2017). Within the quantitative 

paradigm, validity refers to the extent to which the coding scheme accurately represents the 

intended constructs, while reliability focuses on inter-coder agreement and procedural 

reproducibility. Table 5 summarizes the specific measures taken to ensure the rigorous 

standards of this quantitative analysis. 

In this study, inter-coder reliability was assessed using percent agreement, resulting in an 

agreement rate of 86.00%. While chance-corrected coefficients are often preferred in simpler 

coding tasks, percent agreement was deemed appropriate here due to the complex and multi-

layered nature of the coding units within the Mathematical Literacy Framework. According to 

Neuendorf (2017), a percent agreement of 80.00% or greater is considered acceptable for most 

research contexts, especially when dealing with nuanced categorical data. To further enhance 

reliability, coding discrepancies were resolved through a final consensus-building stage, 

ensuring 100.00% agreement before the descriptive statistical analysis. 

Table 5 

Measures to Ensure Validity and Reliability 

Validity and reliability Measures taken 

Content validity • The suitability of the coding scheme was evaluated by two 

independent subject matter experts specialized in mathematics 

education. 

• Categories were refined based on expert feedback to ensure 

theoretical alignment with the framework. 

Objectivity • The research design and coding procedures were described with 

high transparency to ensure reproducibility. 

• All analysis stages followed a standardized protocol (Neuendorf, 

2017). 

Inter-coder reliability • Analyses were independently conducted by two researchers. 

• Percent agreement was calculated as 86.00%. Given the complexity 

of the coding units, this rate exceeds the acceptable threshold for 

exploratory research (Neuendorf, 2017). 

• Discrepancies were resolved through consensus to reach 100.00% 

final agreement. 

Findings 

This section presents the findings derived from the analysis for each research question. 

Changes in Data Processing Questions by Mathematical Literacy and Class Levels 

Table 6 shows the number of questions examined in the study. 

 

 

 



International Journal of Curriculum and Instructional Studies, 16(1), 2026, 106-140 Erdoğan Kayalı & Arslan 

 122 

Table 6 

Number of Questions Examined in the Study 
 

Fifth grade Sixth grade Seveth grade Eighth grade 
 

f % f % f % f % 

Questions 26 100.00 65 100.00 58 100.00 24 100.00 

According to Table 6, 26 questions were examined in grade five, 65 in grade six, 58 in grade 

seven, and 24 in grade eight. 

Table 7 presents the overall findings regarding the presence of context in the questions 

examined in the textbooks. 

Table 7 

Findings Related to the Context Category 

 Fifth grade Sixth grade Seveth grade Eighth grade 

 f % f % f % f % 

Questions examined 26 100.00 65 100.00 58 100.00 24 100.00 

Non-mathematical context 18 69.23 45 69.23 48 82.76 24 100.00 

According to Table 7, the percentage of questions in the data processing learning domain 

that include a non-mathematical context is 69.23% in grades five and six, 82.76% in grade 

seven, and 100.00% in grade eight. While all questions in the grade eight textbook include 

non-mathematical contexts, this percentage exceeds 69.23% in all years. No consistent increase 

or decrease has been observed across grade levels. 

The contextual types of the non-mathematical questions were examined, and the findings 

are presented in Table 8. 

Table 8 

Findings Regarding Context Types 
 

Fifth grade Sixth grade Seveth grade Eighth grade 
 

f % f % f % f % 

Personal 13 72.22 28 62.22 31 64.58 10 41.67 

Occupational 2 11.11  10 22.22 5 10.42 2 8.33 

Societal 1 5.56 5 11.11 6 12.50 5 20.83 

Scientific 2 11.11 2 4.44 6 12.50 7 29.17 

Total 18 100.00 45 100.00 48 100.00 24 100.00 

According to Table 8, the types of context (personal, occupational, societal, scientific) in 

questions related to data processing learning are not evenly distributed, with personal context 

being predominant in all grades. Personal context is highest in grade five (72.22%), 

occupational context in grade six (22.22%), and scientific context in grade eight (29.17%). As 

grade level increases, personal context decreases while societal context increases. Additionally, 

Table 8 is presented visually in Figure 3 for greater clarity. 
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Figure 3 

Data on Context Types 

Table 9 presents mathematical problem-solving situations that illustrate students’ 

mathematical literacy. 

Table 9 

Findings Related to the Mathematical Problem-Solving Category 

 Fifth grade Sixth grade Seveth grade Eighth grade 

 f % f % f % f % 

Questions examined 26 100.00 65 100.00 58 100.00 24 100.00 

Strategy generation in MPS 2 7.69 15 23.08 19 32.76 14 60.87 

Multi-step MPS - - - - 1 1.72 1 4.35 

Making connections in MPS 1 3.85 - - 16 27.59 8 34.78 

New MPS 7 26.92 16 24.62 9 15.52 12 52.17 

Note: *MPS: Mathematical problem solving 

According to Table 9, the grade eight textbook has the highest percentage (60.87%) in the 

subcategory of strategy generation in mathematical problem solving, and the percentage of 

questions in this category increases as the grade level increases. In the multi-step problem-

solving category, questions were only found in grade seven (1.72%) and eight (4.35%). In the 

making connections category, there were no questions in the sixth grade, while the highest 

rate (34.78%) was observed in the eighth-grade. In the new problem-solving category, the 

eighth-grade textbook (52.17%) stood out. 

Table 10 presents findings on the mathematical problem-solving strategies used. 
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Table10 

Findings Regarding the Type of Strategy Generation in Mathematical Problem Solving 

 Fifth grade Sixth grade Seveth grade Eighth grade Total 
 

f % f % f % f % f 

Making a systematic list - - 1 1.54 - - 1 4.17 2 

Guess and check 2 7.69 8 12.31 6 10.34 - - 16 

Looking for connections - - - - 3 5.17 - - 3 

Working backwards - - 6 9.23 6 10.34 - - 12 

Drawing diagram - - - - 9 15.52 14 58.33 23 

Problem simplification - - 1 1.54 - - - - 1 

Total 2 7.69 16 24.62 24 41.37 16 62.50 50 

According to Table 10, questions in the data processing learning domain most frequently 

require the drawing strategy (f : 23), with this ratio being 58.33% in grade eight. As the grade 

level increases, the proportion of questions requiring problem-solving strategies increases 

(with grade eight having the highest at 62.50%), while grade five has the lowest proportion 

(7.69%). While more varied strategies are used in grades six and seven, some questions require 

multiple strategies. 

Table 11 presents findings regarding the extent to which questions are connected to 

different mathematical topics. 

Table 11 

Findings Regarding Related Mathematical Problem Solving 
 

f % f % f % f % 

Questions examined 26 100.00 65 100.00 58 100.00 24 100.00 

Percentage - - - - 10 17.24 7 29.17 

Ratio-proportion - - - - 11 18.97 8 33.33 

Number pattern - - - - 1 1.72 - - 

Circle - - - - 11 18.97 7 29.17 

Decimal notation 1 3.85 - - 1 1.72 - - 

Equations - - - - 11 18.97 8 33.33 

Right angle - - - - 1 1.72 - - 

According to Table 11, no other mathematical topics are used in solving data processing 

questions in grade six, while in grade five, only one question relates to decimal notation. In 

grade seven, percentages (17.24%), ratios and proportions (18.97%), circles (18.97%) and 

equations (18.97%) were prominent; in grade eight, ratios and proportions (33.33%), equations 

(33.33%), percentages (29.17%) and circles (29.17%) were the most frequently used topics. 

Table 12 presents the findings obtained by examining the questions under the formulation 

category.  
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Table 12 

Findings Related to the Formulation Category 
 

Fifth grade Sixth grade Seveth grade Eighth grade 
 

f % f % f % f % 

Questions examined 18 69.23 45 68.75 48 82.76 24 100.00 

New context* 10 55.56 13 28.89 19 39.58 15 62.50 

Complexity of formulation* - - - - - - - - 

Formulated by students* - - 13 28.89 12 25.00 7 29.17 

New formulation* - - 3 6.67 1 2.08 2 8.33 

Note: * This was applied only to questions containing a non-mathematical context. 

According to Table 12, none of the questions fall under the subcategory of formulation 

complexity, and simple formulas have been used in all classes. In the new context category, the 

eighth-grade textbook (62.50%) stands out, while in the formulation by students category, 

grade eight has the highest proportion (29.17%). In the new formulation category, the eighth-

grade (8.33%) showed superiority over other grades. 

In the final stage of the process of evaluating questions related to the data processing 

learning domain in middle school mathematics textbooks in terms of mathematical literacy, it 

was analyzed whether the questions required interpretation or verification, and these findings 

are presented in Table 13. 

Table 13 

Findings Related to the Interpretation or Verification Requirement Category 
 

f % f % f % f % 

Questions examined 18 69.23 45 68.75 48 82.76 24 100.00 

Requirement for interpretation or control* - - - - 1 2.08 - - 

Note: * This was applied only to questions containing a non-mathematical context. 

According to Table 13, there are almost no questions in the data processing learning domain 

aimed at the interpretation or control category, while only 2.08% of questions were identified 

in the grade seven textbook. 

Changes in Mathematical Competency Levels and Class Levels in Questions in the Data 

Processing Domain 

Table 14 presents findings regarding the mathematical competency levels required to solve 

the questions in the data processing learning domain of the fifth grade textbook. 
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Table 14 

Findings on the Mathematical Competency Levels of Questions in the Data Processing Domain for Fifth 

Grade 

Mathematical competency 
Level 0 Level 1 Level 2 Level 3 Total 

f % f % f % f % f % 

Problem-solving strategy generation 24 92.31 1 3.85  - -   - -  25 96.15 

Mathematizing 10 38.46 7 26.92  - -   - -  17 65.38 

Reasoning and argumentation 18 69.23  2 7.69   - -   - -  20 76.92 

Representation 14 53.85 4 15.38  - -   - -  18 69.23 

Using symbolic language 16 61.54  1 3.85   - -   - -  17 65.38 

Communication 26 100.00  - -   - -   - -  26 100.00 

According to Table 14, communication competency (100.00%) and generating problem-

solving strategies competency (96.15%) were most frequently observed in solving data 

processing questions in the fifth-grade textbook, with competency levels generally 

concentrated in the Level 0 and Level 1 range; there were no questions belonging to Level 2 

and Level 3. 

Table 15 presents findings regarding the levels of mathematical competencies used in 

solving questions at the sixth-grade level. 

Table 15 

Findings on the Mathematical Competency Levels of Questions in the Data Processing Domain for Sixth 

Grade 

Mathematical competency 
Level 0 Level 1 Level 2 Level 3 Total 

f % f % f % f % f % 

Problem-solving strategy generation 44 67.69 15 23.08  2 3.08   - -  61 93.85 

Mathematizing 10 15.38 48 73.85  - -   - -  58 89.23 

Reasoning and argumentation 44 67.69 8 12.31  2 3.08   - -  54 83.08 

Representation 46 70.77 2 3.08  1 1.54  - -  49 75.38 

Using symbolic language 27 41.54 28 43.08  - -   - -  55 84.62 

Communication 65 100.00  - -   - -   - -  65 100.00 

According to Table 15, communication competency appeared in all questions (100.00%) in 

the solutions to data processing questions in the sixth-grade textbook, while the other most 

frequently observed competencies were generating problem-solving strategies (93.85%) and 

mathematization (89.23%). Competency levels were mainly concentrated at Level 0 and Level 

1, with very few questions included at Level 2 and none at Level 3. The competency of using 

symbolic language and operations showed a balanced distribution between Level 0 (41.54%) 

and Level 1 (43.08%). 
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Table 16 presents the levels of mathematical competencies required to solve questions in 

the data processing learning area in the seventh-grade textbook. 

Table 16 

Findings on the Mathematical Competency Levels of Questions in the Data Processing Domain for 

Seventh Grade 

Mathematical competency 
Level 0 Level 1 Level 2 Level 3 Total 

f % f % f % f % f % 

Problem-solving strategy generation 36 62.07 17 29.31 4 6.90  -  - 57 98.28 

Mathematizing 8 13.79 34 58.62  -  -  -  - 42 72.41 

Reasoning and argumentation 14 24.14 19 32.76  7  12.07  -  - 40 68.97 

Representation 16 27.59 11 18.97 10 17.24  -  - 37 63.79 

Using symbolic language 33 56.90 17 29.31  -  -  -  - 50 86.21 

Communication 58 100.00  - -   -  -  -  - 58 100.00 

According to Table 16, communication competency appears in all questions (100.00%) in 

the seventh-grade data processing learning domain, while the other most frequently observed 

competencies are generating problem-solving strategies (98.28%) and using symbolic 

language and operations (86.21%). Competency levels were mainly concentrated at Level 0 and 

Level 1, with no questions included at Level 3. The competencies of reasoning, argumentation 

and representation showed a balanced distribution between Levels 1 and 2. 

Table 17 presents the levels of mathematical competencies required to solve questions in 

the eighth-grade data processing learning domain. 

Table 17 

Findings on the Mathematical Competency Levels of Questions in the Data Processing Domain for Eighth 

Grade 

Mathematical competency 
Level 0 Level 1 Level 2 Level 3 Total 

f % f % f % f % f % 

Problem-solving strategy generation 10 41.67 8 33.33 6 25.00  -  - 24 100.00 

Mathematizing  -  - 24 100.00  -  -  -  - 24 100.00 

Reasoning and argumentation 9 37.50 11 45.83  -  -  -  - 20 83.33 

Representation 2 8.33 10 41.67 5 20.83  -  - 17 70.83 

Using symbolic language 15 62.50 8 33.33  -  -  -  - 23 95.83 

Communication 24 100.00  -  -  -  -  -  - 24 100.00 

According to Table 17, generating problem-solving strategies, mathematizing and 

communication competencies appear in all questions (100.00%) in the eighth-grade data 

processing learning domain, while the use of symbolic language and operations (95.83%), 

reasoning and argumentation (83.33%), and representation (70.83%) are also required at high 

rates. Competency levels are mainly distributed across Levels 0, 1, and 2, with no questions 
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included at Level 3. Mathematizing competency is entirely concentrated at Level 1 (100.00%), 

while communication competency is entirely concentrated at Level 0 (100.00%). 

Discussion 

This study aimed to examine the state of mathematical literacy in middle school 

mathematics textbooks, specifically in the domain of data processing learning. The findings 

obtained were discussed in detail in light of the literature and are presented in this section. 

Evaluation of Questions in the Data Processing Learning Domain in Terms of 

Mathematical Literacy 

It has been determined that the vast majority of questions in middle school textbooks in the 

field of data processing learning domain contain non-mathematical contexts, with all questions 

in Grade eight exhibiting this characteristic. This situation can be regarded as an expected and 

positive outcome, given that the data processing domain is related to real-life data (MoNE, 

2018; OECD, 2013). Furthermore, when the questions were examined according to the context 

types specified within the PISA mathematical literacy framework (personal, occupational, 

societal, and scientific), it was found that the personal context was more prevalent than the 

others. This prevalence of personal context may be attributed to the intention of relating 

questions more directly to students’ immediate experiences, making problems more accessible 

and easier to understand. However, supporting a balanced exposure to all context types 

remains important, as studies such as Tarım and Köksal’s (2024) analysis of the Grade eight LGS 

workbook highlight an uneven distribution, with societal context questions being particularly 

limited. In Özdiner's (2021) study examining the mathematical relevance of activities in 

textbooks, it was stated that the eighth-grade textbook had the least context. This difference 

is thought to stem from Özdiner examining a different textbook and conducting the 

assessment without learning area restrictions. The findings of the study indicate that non-

mathematical contexts used in data processing play an important role in developing students' 

mathematical literacy. Studies such as those by Gravemeijer and Doorman (1999) also 

emphasize that contextual questions support mathematical reasoning and that the use of 

various contexts in mathematics education is important. 

When examining the use of problem-solving strategies in questions related to data 

processing learning, it was determined that these strategies were used more frequently at the 

eighth-grade level but were relatively low at other grade levels. This situation may be attributed 

to the fact that students at this grade level are preparing for the High School Entrance 

Examination, which places a strong emphasis on problem-solving skills. However, considering 

the positive effect of problem-solving strategies on students' mathematical thinking processes 

(Altun & Arslan, 2006; Yılmaz & Köse, 2015), other grade levels should also include a greater 

number of questions that support the development of such strategies. Furthermore, Temel 

(2021) has demonstrated that problem-solving strategies are an important determinant of 

mathematical literacy success. 

The high rate of use of problem-solving strategies at the eighth-grade has been linked to 

the graph drawing and transformation learning outcomes included in the curriculum (MoNE, 

2018) with drawing diagrams identified as the most frequently used strategy, consistent with 

Hatay (2020); however, this prominence appears to be curriculum-driven rather than 

systematically embedded, and the dominance of a single strategy may limit students’ flexibility 
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in adapting strategies across different problem contexts. However, the scarcity of problems 

requiring multi-step procedures in textbooks consistent with Bütüner's (2019) findings 

regarding textbook deficiencies suggests that textbooks primarily address lower-level 

cognitive demands focused on procedural execution; given that PISA tasks require multi-step 

problem solving and integrated reasoning (Nohara, 2001). This limitation may partially explain 

students’ difficulties in international assessments and reveal a structural misalignment between 

textbook content and targeted competencies. Recent national reports also indicate that 

Türkiye’s performance in mathematical literacy remains below the OECD average, particularly 

in tasks requiring higher-order reasoning and data interpretation (MoNE, 2019, 2024), 

reinforcing the importance of examining textbook content as a potential contributing factor. 

When examining the extent to which questions connect to other mathematical topics, it was 

determined that such questions only appear at the seventh and eighth-grade levels. However, 

their overall proportion is low, suggesting that intra-mathematical connections are not 

systematically embedded across grade levels and that mathematical topics may be presented 

in a fragmented manner. Gatabi et al. (2012) emphasized that mathematical literacy requires 

the ability to make connections between different mathematical topics, while the National 

Council of Teachers of Mathematics (NCTM) (2000) stated that this skill should be explicitly 

taught to students. In this context, the limited presence of such questions may restrict students’ 

opportunities to develop integrated mathematical thinking, indicating that textbooks should 

be supported with a greater number of questions that contain more intra-mathematical 

connections. Similar limitations have also been reported in other learning domains, such as 

geometry, where textbook questions tend to remain concentrated at lower PISA proficiency 

levels (Şahin & Aksu, 2023). 

It was examined whether the questions were repetitive or offered opportunities for solving 

new problems, and it was found that questions were generally repetitive at levels other than 

Grade 8, suggesting that textbooks tend to prioritize procedural practice over conceptual 

understanding and adaptive problem solving, which may be related to the emphasis on exam-

oriented preparation at the Grade 8 level. It is thought that textbooks should contain different 

types of questions that develop students' mathematical thinking skills rather than merely 

reinforcing topics (MoNE, 2018), as repetitive question structures may limit students’ 

opportunities to engage in higher-order reasoning, strategy development, and flexible 

thinking. 

When examining questions in the data processing learning domain in terms of their 

formulation, assessments were made based on contextual diversity, formulation complexity, 

students’ ability to formulate (formulated by students' subcomponent), and the use of different 

formulations. It was found that contextual questions generally show diverse contexts, which 

may contribute to students’ opportunities to engage with mathematics in varied real-life 

situations. While the OECD (2013) emphasizes the importance of various context types in 

mathematical literacy, Gatabi et al. (2012) state that students’ use of mathematics in different 

contexts supports their development in this area. However, previous research (Karakuzu, 2017) 

shows that contextual questions are limited in some textbooks, indicating that such diversity is 

not a common characteristic across all learning domains. The relatively high contextual 

diversity in the data processing learning domain suggests that this field may offer advantages 

in supporting mathematical literacy, particularly in terms of interpreting data, making sense of 

information, and connecting mathematics to everyday decision-making. 
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The study also examined the complexity of the formulation process in solving questions and 

found that no situation required complex formulation at any grade level. However, it is 

recommended that students be guided towards processes such as eliminating unnecessary 

data or selecting appropriate data to develop critical thinking and problem-solving skills. The 

absence of such practices suggests that textbooks may be inadequate in preparing students 

for problems they will encounter in real life. 

Situations where students are required to formulate a formula or equation to solve 

questions were also evaluated. While no such questions were found at the fifth-grade level, 

questions that allow for this to a limited extent were encountered in the sixth, seventh and 

eighth grades. Considering that PISA questions generally require students to create their own 

formulas, it is suggested that such questions should be increased in textbooks. However, it was 

determined that the questions in textbooks mostly require solutions using the same formulas 

or equations, and that questions encouraging the use of different formulas are limited. Cihan 

& Akkoç (2022) report that a similar situation is observed in the teaching of the concept of 

radians, arguing that a uniform presentation may limit conceptual understanding. In this 

context, it is concluded that textbooks should be diversified to improve the development of 

students' mathematical thinking skills. 

When examining whether the solutions to data processing questions in textbooks are 

contextualized, the findings indicate that the questions generally contain context but do not 

guide students to evaluate their results within a real-life framework. Gün (2021) found that 

questions in Grade 8 textbooks do not encourage students to question the alignment of their 

solutions with reality. Similarly, Palm (2008) argued that students often struggle to relate 

mathematical solutions to everyday life and that this stems from the expectation that school 

mathematics should not correspond directly to real life. Therefore, rather than merely 

presenting questions with context, it is considered important to include questions that require 

examining solutions in a real-life context to develop students' mathematical thinking skills. 

Such an approach will both strengthen students' mathematical literacy and contribute to the 

development of more positive attitudes towards mathematics (MoNE, 2018). 

Evaluation of the Mathematical Competency Levels of Questions in Textbooks in the 

Domain of Data Processing 

When evaluating the mathematical competency levels of questions in textbooks in the 

domain of data processing learning, the study indicates that the questions generally aim to 

develop communication and problem-solving strategy generation competency, but other 

mathematical competencies are not utilized to the same extent, which may lead to an 

unbalanced development of mathematical literacy. Although it was determined that questions 

at the eighth-grade level require higher mathematical competency compared to other grade 

levels, it was found that the vast majority of these questions are concentrated at Levels 0 and 

1, with no questions at Level 3, suggesting that students are provided with limited 

opportunities to engage in higher-order competencies such as reasoning, modeling, and 

reflection. This concentration at lower competency levels may indicate a focus on procedural 

or surface-level skills rather than the development of advanced mathematical thinking. 

Ayyıldız and Cansız Aktaş (2022) examined Grade eight textbooks and high-school entrance 

exam mathematics questions in terms of representational adequacy and found that data 

processing questions were predominantly at Level 1, although some were also at Levels 2 and 

3. Similarly, Şirin and Yıldız (2020) reported that questions in the Grade eight mathematics 
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textbook were mostly concentrated at Levels 0 and 1, but that questions in the data processing 

domain were at higher competency levels compared to other learning domains. These findings 

are consistent with those of the present study. Although questions in the field of data 

processing tend to be at higher levels of mathematical competency compared to other 

domains, it can be concluded that, overall, textbooks still have limited potential to support 

mathematical literacy. This conclusion is consistent with findings indicating that middle school 

students’ mathematical literacy levels remain at moderate or low levels, particularly in higher 

grades (Sönmez, 2024). This situation may reflect a misalignment between the competencies 

emphasized in the mathematics curriculum and the extent to which these competencies are 

operationalized in textbook questions, suggesting that curricular expectations regarding 

higher-level mathematical literacy are not fully translated into instructional materials. 

Conclusions and Implications 

This study evaluates the extent to which textbooks support mathematical literacy in the 

domain of data processing learning. The analyses revealed that, although questions frequently 

include non-mathematical contexts, textbooks fall short in supporting skills critical to 

mathematical literacy, such as developing problem-solving strategies, solving multi-step 

problems, establishing connections between different mathematical topics, and solving 

complex problems. This pattern indicates that the presence of context alone is not sufficient to 

support mathematical literacy, and that textbook remain limited in fostering higher-level 

mathematical competence. 

Furthermore, the reviews demonstrate that the level of support for mathematical literacy 

was not the same across all grade levels; the Grade eight textbook was found to meet more 

criteria and be more advanced in terms of mathematical competency compared to other 

grades. This indicates that the Year 8 textbook is more advantageous than other grade levels 

in achieving the objectives of the mathematics curriculum. This situation may reflect a 

misalignment between curricular expectations and how these expectations are operationalized 

in instructional materials. Evidence from comparative curriculum studies indicates that even 

when mathematical literacy is emphasized at the curriculum level, this emphasis is not always 

consistently reflected in textbooks and classroom materials (Sumliyah et al., 2025). 

These conclusions present critical implications for educational practice and policy. The 

findings suggest that one reason for Türkiye's poor performance in international assessments 

such as PISA may be the current content and structural limitations of textbooks. To address 

this, it is imperative that future textbook designs systematically include more multi-step 

problems that develop students' mathematical literacy and questions that enable them to 

make intra-mathematical connections. In terms of pedagogical implications, providing 

teachers with targeted professional development on how to effectively select, adapt, and use 

such higher-order questions is essential for translating textbook potential into actual 

mathematical thinking skills in the classroom. 

Despite the insights gained, this study has several limitations that should be acknowledged. 

First, the analysis was limited to the data processing learning domain in middle school 

mathematics textbooks. Second, due to the implementation of the Century of Türkiye 

Education Model, the data processing learning domain is not explicitly defined as a separate 

domain in the current Grade five and Grade six curricula; therefore, findings related to these 

grade levels should be interpreted with caution. 
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Moving forward, it is recommended to conduct comparative studies examining the extent 

to which new materials developed under the updated curriculum address higher-level 

competencies such as strategy generation, reasoning, and mathematical modeling. Future 

studies applying this analytical framework to different mathematical learning domains will 

allow for a broader evaluation of systemic textbook quality. In addition, re-examining textbook 

content in relation to the specific objectives of the mathematics curriculum implemented in 

2024 will be valuable for continuously tracing and improving the development of mathematical 

literacy in Türkiye. 
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TÜRKÇE GENİŞ ÖZET 

Ortaokul Ders Kitaplarında Matematik Okuryazarlığı: Veri İşleme 

Öğrenme Alanının Değerlendirilmesi 

Giriş  

Matematik okuryazarlığı, bireyin çeşitli gerçek dünya bağlamlarında matematiği formüle 

etme, kullanma ve yorumlama kapasitesi olarak tanımlanmakta ve modern matematik 

eğitiminin temel hedefleri arasında yer almaktadır. PISA sonuçları, Türkiye'deki öğrencilerin 

matematik okuryazarlığı performanslarının istenen düzeyde olmadığını göstermektedir. Bu 

durum, 2018 Matematik Dersi Öğretim Programı'nda yapılan ve matematik okuryazarlığını 

temel alan revizyonların, sınıf içi uygulamalara yansımasında kilit rol oynayan ders kitaplarına 

yeterince yansımadığı düşüncesini doğurmaktadır. Ders kitapları, öğretim programlarının 

somutlaşmış hâli ve öğretmen-öğrenci etkileşiminin ana materyali olarak, matematik 

okuryazarlığını destekleyici nitelikteki soruları barındırmalıdır. Bu çalışma, özellikle gerçek 

hayatla doğrudan ilişkisi nedeniyle matematik okuryazarlığını geliştirmeye elverişli olduğu 

düşünülen "Veri İşleme" öğrenme alanından hareketle, ortaokul matematik ders kitaplarındaki 

soruların matematik okuryazarlığı durumunu ortaya koymayı amaçlamaktadır. Bu kapsamda 

çalışmanın temel problemi, "beşinci, altıncı, yedinci ve sekizinci sınıf ortaokul matematik ders 

kitaplarının veri işleme öğrenme alanındaki sorularının matematik okuryazarlığı kriterlerini ve 

matematiksel yeterlik düzeylerini karşılama durumu nedir?" şeklinde belirlenmiştir. 

Yöntem 

Araştırma, nicel doküman analizi yaklaşımı kullanılarak yürütülmüştür. İncelenen 

dokümanlar, MEB Talim Terbiye Kurulu Başkanlığı kararı ile 2022-2023 eğitim öğretim yılında 

ortaokullarda okutulması onaylanan dört farklı sınıf seviyesine ait toplam dört matematik ders 

kitabıdır (beşinci, altıncı, yedinci ve sekizinci sınıflar). Bu kitapların veri işleme öğrenme alanında 

yer alan bölümleri inceleme nesnesi olarak belirlenmiştir. Verilerin çözümlenmesinde nicel 

içerik analizi kullanılmış ve sorular, iki farklı analiz çerçevesi ile değerlendirilmiştir. Kullanılan 

analiz çerçeveleri aşağıdaki ilgili başlıklar altında sunulmuştur. 

Matematik Okuryazarlığı Analiz Çerçevesi 

Gatabi vd. (2012) tarafından geliştirilen ve bu çalışma için revize edilen bu çerçeve, soruları 

dört ana bileşen ve alt bileşenleri açısından analiz etmektedir.  

Bağlam; sorunun kişisel, mesleki, toplumsal veya bilimsel bir gerçek hayat bağlamı içerip 

içermediği. Matematiksel Problem Çözme (MPÇ); strateji üretme, bağlantı kurma, çok adımlı 

olma gibi özellikler. Formülleştirme; problemin öğrenci tarafından matematiksel modele 
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dönüştürülmesinin gerekliliğidir. Yorumlama/Kontrol; çözümün yorumlanması veya 

geçerliliğinin kontrol edilmesidir. 

Matematiksel Yeterlik Düzeyleri Analiz Çerçevesi 

Turner vd. (2015) tarafından geliştirilen bu çerçeve, soruların çözümünde kullanılması 

beklenen matematiksel yeterliklerin (problem çözme stratejisi üretme, matematikleştirme, 

muhakeme ve argüman üretme, temsil ile gösterme, iletişim, sembolik-teknik dil ve işlemleri 

kullanma) düzeylerini (sıfırdan üçe) belirlemek için kullanılmıştır. Analiz sürecinde güvenilirliği 

sağlamak amacıyla, soruların kodlaması bir araştırmacı ve bir alan uzmanı tarafından bağımsız 

olarak yapılmış ve tutarlılık sağlanmıştır. 

Bulgular 

Veri İşleme öğrenme alanında toplam 173 soru incelenmiştir (beşinci sınıf: 26, altıncı sınıf: 

65, yedinci sınıf: 58, sekizinci sınıf: 24).  

Matematik Okuryazarlığı Kriterlerine İlişkin Bulgular 

İncelenen ders kitaplarında, Veri İşleme öğrenme alanındaki soruların büyük çoğunluğu 

(%69,23 ile %96,00 arasında) matematik dışı bağlam içermektedir. En yüksek oran sekizinci sınıf 

ders kitabında (%100,00) tespit edilmiştir. Bağlam türleri arasında ise tüm sınıf seviyelerinde en 

çok kişisel bağlam türündeki sorular (%41,67 ile %72,22 arasında) yer almaktadır. Ders 

kitaplarında yer alan soruların MPÇ bileşeni altında yer alan MPÇ'de Strateji Üretme alt 

kategorisine dâhil olma oranı sınıf seviyesi arttıkça artmaktadır. En yüksek oran sekinci sınıf ders 

kitabında (%60,87) belirlenmiştir. En sık kullanılan strateji şekil çizme stratejisi olmuştur. Çok 

adımlı problem çözme gerektiren soru sayısı oldukça azdır (yedinci sınıf: %1,72; sekizinci sınıf: 

%4,35), beş ve altıncı sınıfta ise hiç bulunmamaktadır. MPÇ'de Bağlantı Kurma alt kategorisinde 

ise farklı matematiksel konularla bağlantı kurma gerektiren soru oranı altıncı sınıfta hiç yokken, 

beşinci sınıfta çok az (%3,85), yedinci sınıfta %27,59 ve sekizinci sınıfta %34,78 olarak tespit 

edilmiştir. Yeni MPÇ alt kategorisinde sekizinci sınıf ders kitabındaki soruların yarıdan fazlası 

(%52,17) yeni MPÇ gerektirirken, beş ve altıncı sınıflarda oranlar daha düşüktür (%26,92 ve 

%24,62). Formülleştirme bileşeni açısından soruların hiçbirinin formülasyonun karmaşıklığı alt 

kategorisine dâhil olmadığı belirlenmiştir. Öğrenciler tarafından formüle etme alt kategorisine 

yönelik sorular beşinci sınıfta hiç yokken, altı, yedi ve sekizinci sınıflarda benzer oranlarda 

(yaklaşık %25,00-29,00) yer almaktadır. Yorumlama veya Kontrol Etme bileşeninde ise 

çözümlerin gerçek yaşam bağlamında yorumlanmasını veya kontrol edilmesini gerektiren 

soruların neredeyse hiç olmadığı (sadece yedinci sınıfta %2,08) tespit edilmiştir.  

Matematiksel Yeterlik Düzeylerine İlişkin Bulgular 

İncelenen tüm soruların çözümünde iletişim yeterliğinin (%100,00) kullanılması gerektiği 

belirlenmiştir. Sorularda işe koşulması gereken matematiksel yeterliklerin çoğunlukla Düzey 0 

ve Düzey 1'de yoğunlaştığı, Düzey 2'ye ait kısıtlı sayıda soru bulunduğu ve Düzey 3'e ait hiçbir 

sorunun olmadığı belirlenmiştir. sekizinci sınıf ders kitabındaki soruların matematiksel yeterlik 

düzeyleri, diğer sınıf düzeylerindeki ders kitaplarına göre daha üst düzeyde (Düzey 1 ve 2) 

yoğunlaşmıştır. 

Tartışma ve Sonuç 

Ortaokul matematik ders kitaplarındaki Veri İşleme öğrenme alanının Matematik 

Okuryazarlığı bağlamında incelenmesi, ders kitaplarının bu alandaki sorularının büyük ölçüde 
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matematik dışı bağlamlar içerdiğini ortaya koymuştur. Bu bulgu, veri işleme alanının doğası 

gereği gerçek yaşam verilerine odaklanmasından beklenen bir sonuçtur ve matematik dersi 

öğretim programının öğrencilerin kavramları günlük hayatta kullanma amacını 

desteklemektedir. Ancak ders kitapları matematik okuryazarlığının diğer önemli kriterlerini 

desteklemede zayıf kalmıştır. Soruların çözümünde genellikle basit stratejiler kullanılması 

yeterli olmuş, karmaşık formülasyonlar veya çok adımlı problem çözme görevleri çok az yer 

almıştır. Bu, Türkiye'deki ders kitaplarında çok adımlı problem sayısının az olduğunu belirten 

Bütüner'in (2019) bulgularıyla örtüşmektedir. Ayrıca, beş ve altıncı sınıf düzeylerinde diğer 

matematik konularıyla bağlantı kurmayı gerektiren sorular neredeyse hiç bulunmazken, yedi ve 

sekizinci sınıflarda bu oran düşüktür. Oysa matematik okuryazarlığı, farklı matematiksel fikirlerin 

bir arada kullanılmasını gerektirir.  

Matematiksel yeterlik düzeyleri açısından bakıldığında, tüm sınıf seviyelerinde sorular 

çoğunlukla Düzey 0 ve Düzey 1'de yoğunlaşmış, Düzey 3'e ait hiçbir soruya rastlanmamıştır. Bu 

durum, ders kitaplarının matematik okuryazarlığı hedeflerini yeterince desteklemediğini 

göstermektedir. Ancak sekizinci sınıf ders kitabının matematiksel yeterlik düzeylerinin diğer 

sınıflara göre daha üst düzeyde (Düzey 1 ve Düzey 2) yoğunlaşması, Şirin ve Yıldız'ın (2020) veri 

işleme alanındaki soruların diğer konulara göre daha yüksek düzeyde olduğunu gösteren 

bulgularıyla uyumludur. Sonuç olarak, incelenen ders kitapları matematik okuryazarlığını tam 

anlamıyla desteklememekle birlikte, sekizinci sınıf kitabının bu alandaki performansı nispeten 

daha yüksektir. Bu eksiklik, PISA sonuçlarındaki düşük puanların nedenlerinden biri olabilir. 

Öneriler 

Elde edilen sonuçlar doğrultusunda, akademik çalışmalara ve ders kitabı hazırlayıcılarına 

yönelik öneriler sunulmaktadır. 

Akademik Çalışmalara Yönelik Öneriler 

• Çalışmada kullanılan analiz çerçeveleri ile diğer öğrenme alanlarının da (Sayılar ve İşlemler, 

Cebir, Geometri ve Ölçme, Olasılık) analiz edilmesi, ders kitaplarının matematik okuryazarlığı 

durumunun daha bütüncül bir bakış açısıyla ele alınmasını sağlayacaktır. 

• Matematik okuryazarlığı sorularının değerlendirilmesi için yeni ölçme araçlarının 

geliştirilmesi, literatüre önemli katkılar sağlayacaktır. 

• 2024 yılında ortaya konulan Türkiye Yüzyılı Maarif Modeli kapsamında hazırlanan ders 

kitaplarının çalışmada ortaya konulan analiz çerçeveleri ile analiz edilmesi önerilmektedir. 

Ders Kitabı Hazırlayıcılarına Yönelik Öneriler 

• Ders kitaplarındaki soruların, problem çözme stratejilerini kullanmaya, diğer matematiksel 

konularla bağlantı kurmaya ve çözümlerin gerçek yaşam bağlamında yorumlanmasına 

imkân veren bir yapıda olacak şekilde tasarlanması önerilmektedir. 

• Öğrencilerin üstbilişsel bilgi ve becerilerini geliştirebilmesi için tekrarlı sorular yerine farklı 

türde sorulara daha fazla yer verilmesi önerilmektedir. 

• Soruların, matematiksel yeterlik düzeylerinin arttırılacak şekilde (özellikle Düzey 2 ve Düzey 

3'e yönelik) düzenlenmesi, ders kitaplarının matematik okuryazarlığını destekleme 

potansiyelini artıracaktır. 

 


