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Abstract

This study aimed to analyze the learning outcomes in the 2018 secondary school mathematics curriculum
according to TIMSS-2019 cognitive domain skills by using qualitative research method and document analysis.
The study evaluated a total of 215 learning outcome statements in the Secondary School (5%, 6th, 7th, 8th Grades)
Mathematics Curriculum published by the Board of Education and Discipline according to learning domains and
grade level, taking into account TIMSS cognitive domain skills. Since some of the learning outcome statements
in the curriculum contain more than one level, 268 outcome statements were categorized. According to the
findings obtained from the research, approximately 28% of all learning outcome are in knowing, 48% in
applying, and 24% in reasoning cognitive domains. The cognitive domain of knowing is mostly observed in the
5th grade learning outcomes. The applying domain is mostly observed in the 7t grade. The reasoning domain is
observed at the highest rate in the 8t grade while it is observed with the lowest rate in the 5t grade.
Remarkably, the applying cognitive domain is included the most in all learning domains in the distribution of
the cognitive characteristics of the learning outcomes based on the learning domains. While the cognitive
domain of reasoning takes place in the data processing learning domain at the highest rate; the cognitive domain
of knowing is mostly located in the learning domain of numbers and operations.

Keywords: Secondary school curriculum, secondary school mathematics course, cognitive domain skills,
TIMSS.

Introduction

The education program is the totality of all planned educational activities that are implemented
to ensure that students can reach pre-identified educational goals (Basaran & Cinkir, 2013). The
implemented education programs significantly affect the quality of education (Erden, 1998), therefore,
itis crucial to ensure their efficiency and functionality. The curriculum, described as the most important
sub-program of the education program, is a mechanism of experiences including all intra and
extracurricular activities planned to bring the objectives determined at the grade level related to a
lesson in line with the aims of the education program (Kartal & Yazgan, 2016). The information in the
curriculum about which content to teach and how to evaluate according to the teaching objectives and
grade levels makes the curriculum a roadmabp for teachers (Bliyiikkaragoz, 1997; Bobbitt, 2017; Ersoy,
2006; Goodlad, 1979).

Today, the rapid advances in information has pointed to the need to train qualified individuals
who can keep up with this transformation, which in turn has signalled the significance of updating the
education and training field to meet this change. Countries constantly update their curricula and adapt
their teaching objectives to internationally accepted criteria to train qualified individuals in a rapidly
changing world (Ozkaya, 2021). International examinations are used as criteria for determining the
quality of curricula (Hook, Bishop & Hook, 2007). Trends in International Mathematics and Science
Study (TIMSS), which evaluates the curriculum in the field of science and mathematics, is one of the
exams with a wide application area that allows international comparisons. While TIMSS measures the
performance of 4th-8th grade students in mathematics and science, it also provides information on how
student achievement has changed over this period. Thus, the countries participating in the exam can
follow their own developments on the one hand, they have the opportunity to compare their results
with other countries on the other (MoNE, 2016). Countries also have the opportunity to review their
curricula and shape education reforms accordingly (Hiebert et al., 2003; Johansson & Hansen, 2019;
MoNE, 2016). As a matter of fact, it can be claimed that the content of international exams is taken as
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criteria in the structuring of learning domains and learning outcomes while adapting the curricula by
the Ministry of National Education [MoNE] in Tirkiye (MoNE, 2018).

Unlike the previous programs, a student-centered education approach was adopted while
structuring the recent mathematics curriculum in Turkey. The mathematics program, which was
renewed in 2018 ultimately, focused on the development of students' mathematical literacy, the correct
use of the meaning and language of mathematics, reasoning, estimation, making associations,
recognizing the relationship between mathematics and art and valuing mathematics. In line with these
goals, significant changes were made in the content of the curriculum (learning domains and learning
outcomes), the emphasized in-class teacher-student roles, teaching methods, materials and
measurement-evaluation methods (Bozkurt, Kiiciikakin & Oksiiz, 2021). Many academic studies were
carried out to show the effectiveness of these changes and updates and how the stakeholders in the
teaching process were affected by these changes. For instance, some studies examined the primary and
secondary school mathematics curricula by considering the criteria in the TIMSS exam (Delil, Ozcan &
Islak, 2020; Incikabi, Mercimek, Ayanoglu, Aliustaoglu & Tekin, 2016; Kilig, Aslan-Tutak & Ertas, 2014).

The study conducted by Incikabi et al. (2016) evaluated the learning outcomes in the secondary
school mathematics curriculum according to the TIMSS 2015 cognitive domain criteria before the 2018
update of the Ministry of National Education. According to the study, the knowing domain was mostly
observed in the 5t grade learning outcomes, the applying domain was found the most in the 7t grade
curriculum, and reasoning domain was more dominant in the 6t grade. In their study at the secondary
school level, Kili¢ et al. (2014), on the other hand, determined that the 5t grade learning outcomes in
both the 2009 and 2013 curricula are predominantly in the cognitive domain of reasoning. While the
2009 curriculum focused on the cognitive domain of reasoning in the 6t and 8t grade learning
outcomes, it was observed that this weight shifted to the applying cognitive domain in the 2013
curriculum. On the other hand, while the learning outcomes at the 7th grade focused on the applying
cognitive domain in the 2009 curriculum, the reasoning cognitive domain made up most of the
acquisitions in the 2013 curriculum. Delil et al. (2020) evaluated the learning outcomes in the 2018
primary school mathematics curriculum according to TIMSS 2019 cognitive domain and content
domains and determined that 58% of all the learning outcomes were in knowing, 32% in applying and
10% in reasoning. In addition, it was observed that the number of learning outcomes at the level of
knowing decreased, while the number of acquisitions at the reasoning level increased as students
moved from the 1st to 4th grade.

The obtained data show that some countries participating in TIMSS exams are more successful
when they adapt their mathematics curriculum according to TIMSS cognitive domains (Delil et al,,
2020). From this point of view, it is believed that it is significant to examine the compatibility of the
learning outcomes in the curriculum with the TIMSS framework.

This research aimed to examine the learning outcomes in the secondary school mathematics
curriculum according to the grade level and learning areas, taking into account the TIMSS cognitive
domain skills. The research problem and sub-problems are as follows.

What is the distribution of the learning outcomes in the secondary school mathematics
curriculum according to TIMSS cognitive domain skills?
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[. What is the distribution according to the grade level when the learning outcomes in the
secondary school mathematics curriculum are examined in terms of TIMSS cognitive domain skills?

[I. What is the distribution according to learning domains when the learning outcomes in the
secondary school mathematics curriculum are examined in terms of TIMSS cognitive domain skills?

Method

Research Model and Data Sources

Qualitative research methods were adopted in this study and document analysis was performed.
Documents are subjected to in-depth analysis in order to answer the research problem in document
analysis, (Yildirim & Simsek, 2013). The data of this research consisted of the Secondary School (5%, 6t,
7th and 8th Grades) Mathematics Curriculum published by the Board of Education and Discipline in 2018
and the cognitive domains included in the TIMSS 2019 mathematics framework.

Data Analysis

Descriptive analysis was used in the analysis of the data. While analyzing the data, the
achievements in the fifth grade number learning domain were coded first by both researchers according
to the TIMSS cognitive domain levels. Then, these codings were compared and the percentage of
agreement was calculated. Initially, the percentage of agreement between encoders was 77% (Miles &
Huberman, 1994) for learning outcomes in regards to numbers. After working on some outcome
classifications together, the researchers categorized all outcomes independently of each other. The
researchers came together again for the differences that emerged in the coding, which were discussed
until a consensus was reached. The final agreement rate among encoders was 92%. Considering this
rate as sufficient for the study, 215 achievements in the program were categorized according to grade
level and learning domains.

According to TIMSS 2019, the cognitive domain is divided into three as knowing, applying and
reasoning. Each cognitive domain is divided into sub-dimensions within itself. Table 1 presents the
explanations of the cognitive domains used in coding and included in the TIMSS 2019 mathematics
framework.
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Table 1. Cognitive domains according to TIMSS 2019 (Mullis & Martin, 2017)

Knowing Recognize Recognize numbers, expressions, quantities, and shapes. Recognize entities that
are mathematically equivalent (e.g., equivalent familiar fractions, decimals, and
percents; different orientations of simple geometric figures).

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 straightforward
algebraic procedures.

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

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

Recognize Recognize numbers, expressions, quantities, and shapes. Recognize entities that
are mathematically equivalent (e.g., equivalent familiar fractions, decimals, and
percents; different orientations of simple geometric figures).

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

Represent/Mo  Display data in tables or graphs; create equations, inequalities, geometric

del 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

Reasoning Analyze Determine, describe, or use relationships among numbers, expressions,
quantities, and shapes. .

Synthesize Link different elements of knowledge, related representations, and procedures
to solve problems.

Evaluate Evaluate alternative problem solving strategies and solutions

Draw Make valid inferences on the basis of information and evidence.

Conclusions

Generalize Make statements that represent relationships in more general and more widely
applicable terms.

Justify Provide mathematical arguments to support a strategy or solution.

Table 2 presents the sample codings in which the learning outcomes in the secondary school
mathematics curriculum are classified according to the TIMSS cognitive domains.

Table 2. Sample outcomes by cognitive domains

Knowing  Recall M.6.3.3.1. Recognize the center, radius and diameter by drawing a circle.
Recognize M.6.1.4.1. Recognizes integers and displays them on the number line.
Classify/order M.6.1.4.2. Compares and sorts integers.

Compute M.6.1.1.2. Performs four operations with natural numbers, taking into
account the operation priority.

Retrieve -

Measure M.6.3.3.2 Determines that the ratio of a circle's length to its diameter is
a constant value by measuring.

Applying  Determine M.5.1.2.7. Determines and uses the appropriate strategy in mental

multiplication and division with natural numbers.

Represent/Model M.8.3.2.3. Creates the image of polygons resulting from translations and
reflections.

Implement M.7.1.5.4. Solves percentage problems.

Reasoning Analyze M.6.3.5.2. Relates liquid measuring units with volume measuring units.
Synthesize M.6.1.6.1. Relates the concept of fraction to division operation.

Evaluate M.5.1.4.2. Solves and sets up problems that require addition and

Draw Conclusions

Generalize

Justify

subtraction with fractions whose denominators are equal or one
multiple of the other's denominator.

M.8.5.1.3. Explains that the probability value of each output is equal in
events with equal chance and this value is 1/n.

M.7.2.1.3. Expresses the rule of the number patterns with a letter, finds
the desired term of the pattern whose rule is expressed with a letter.
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There are a total of 215 learning outcomes in the curriculum; 56 for the 5th grade, 59 for the 6t
grade, 48 for the 7th grade and 52 for the 8th grade. However, examination of these learning outcomes
showed that some of the learning outcomes were found in more than one cognitive domain. For example,
related to the learning outcome “Forms the Pythagorean relation and solves the related problems”, the
idea that the students will obtain the Pythagorean relation by making inferences based on knowledge
and evidence was determined as the level of inference, while solving the related problems was
determined as the applying level. In this case, the outcome includes both levels. Hence, while there are
215 learning outcomes in the curriculum, a total of 268 learning outcomes statements were categorized
in this study. The explanations provided under the learning outcomes were taken into account while
determining the cognitive domain of the learning outcomes but these explanations were not included in
the classification. Sample learning outcomes for each step are provided in the table above. Since no
learning outcomes were found for retrieval and justification steps, these steps were left blank in the
table. While determining the learning outcomes, the classification was made by taking into account what
the student knew before and what he had to know/do in order to achieve this outcome. For example,
for the acquisition of 'drawing a circle to recognize its centre, radius and diameter' in the recall step, the
student must first remember the circle. Therefore, this achievement is considered in both recall and
recognition categories.

Findings
Findings Regarding the Distribution of TIMSS Cognitive Domain Skills by Grade

Level

Table 3 presents the classification of the learning outcomes in the mathematics curriculum
according to the TIMSS cognitive domain skills based on the grade level. While creating the table, the
learning outcomes at each grade level were matched with the relevant cognitive domain(s). The
frequency of cognitive domains at a specific grade level is shown as a percentage.

Table 3. Distribution of learning outcomes at each grade level according to TIMSS-2019 cognitive domain skills

Cognitive Domains  Sub Dimensions Grade Level Grand Total
5th Grade 6th Grade 7t Grade 8t Grade
(%) (%) (%) (%)

Knowing Recall 1(1,3) 1(14) 2(3,1) 0(0) 4(1,4)
Recognize 16 (21,9) 5 (7) 1(1,5) 8(13,3) 30 (11,1)
Classify/Order 5(6,8) 2 (2,8) 1(1,5) 0(0) 8(2,9)
Compute 18 (24,6) 2(2,8) 6 (9,5) 3(5) 29 (10,8)
Retrieve 0(0) 0 (0) 0(0) 0(0) 0 (0)
Measure 3(41) 1 (1,4) 0(0) 0(0) 4 (14)
Total 43 (589) 11(154) 10 (15,8) 11 (18) 75(27,9)

Applying Determine 12 (16,4) 5(7) 8(12,6) 5(8,3) 30 (23,2)
Represent/Model 3 (41) 6 (8,4) 7 (11,1) 13 (21,6) 29 (22,4)
Implement 9 (12,3) 27 (38) 23 (36,5) 11 (18,3) 70 (54,2)
Total 24 (32,8) 38(53,5) 38(60,3) 29 (47,5) 129(48,1)

Reasoning Analyze 5 (6,8) 13(18,3) 8(12,6) 13(21) 39 (14,5)
Synthesize 0(0) 6(8,4) 4 (6,3) 5(8,3) 15 (5,5)
Evaluate 1(1,3) 0 (0) 0(0) 1(1,5) 2(0,3)
Draw 0 (0) 3(4,2) 2(31) 2(33) 7 (2,6)
Conclusions
Generalize 0 (0) 0(0) 1(1,5) 0(0) 1(0,3)
Justify 0 (0) 0 (0) 0(0) 0(0) 0 (0)
Total 6 (8,2) 22 (30,9) 15(23,8) 21 (34) 64(23,8)
Grand Total 73 (27,2) 71(26,4) 63(23,5) 61(22,7) 268 (100)
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As Table 3 shows, a total of 268 learning outcomes were evaluated at all grade levels. The
distribution of these learning outcomes according to TIMSS-2019 cognitive domains was as follows:
27%. 9 (f=75) knowing, 48.1% (f=129) applying and 23.8% (f=64) reasoning. Recognize and Compute
sub-dimensions of Knowing were found to constitute approximately 80% of the learning outcomes.
There were no learning outcomes in the sub-dimension of Recall. In the applying domain, the sub-
dimension of Implement constituted 54.2% (f=70) of the learning outcomes. Determine and
Represent/Model sub-dimensions constituted 45.6% of the Implement sub-dimension with
approximately the same percentage. The reasoning domain comprised 23.8% (f=64) of the total learning
outcomes. The Analyze sub-dimension (f=39) was the most common learning outcomes in the domain
of reasoning. On the other hand, there were no learning outcomes for the Justify sub-dimension.

The fifth grade learning outcomes examined according to TIMMS cognitive domain skills were
73 in total. These learning outcomes were the most concentrated in the domain of knowing with a rate
of 58.9%. Applying was included in the program at a rate of 32.8% and reasoning at a rate of 8.2%. When
the sub-dimensions of the learning outcomes were examined, it was seen that the most learning
outcomes are in the Compute and Recognize sub-dimensions, similar to the general outlook. These sub-
dimensions were followed by the Classify/Order (6.8%) sub-dimension. While Measure was
represented by 4.1% and Recall by 1.3%, there were no learning outcomes at the level of Retrieve.
Determine sub-dimension (16.4%) was the most represented sub-dimension in the applying domain
followed by Implement (12.3%) took place. The least represented sub-dimension at this grade level was
Represent/Model (4.1%). The reasoning domain was generally the least represented cognitive domain
(8.2%) at the Grade 5 level. Among the existing learning outcomes, it was the most represented in the
Analyze sub-dimension (6.8%). Evaluate sub-dimension was represented with only 1 outcome (1,3).
There were no learning outcomes in the sub-dimensions of Synthesize, Draw Conclusions, Generalize
and Justify.

Examination of the learning outcomes at the sixth grade level showed that there were 71
learning outcomes in total. These learning outcomes were in the domain of applying with a rate of 53,5%
the most followed by the reasoning domain with 30,9%. The least number of learning outcomes was in
the domain of knowing (15,4%). When the learning outcomes were evaluated in terms of their
distribution to the sub-dimensions, similar to the general outlook, the Impalement sub-dimension of the
applying cognitive domain was the most represented learning outcome in the program with a
representation rate of 38%. This was followed by the Analyze sub-dimension (18,3%) in the reasoning
domain. Represent/Model and Synthesize were 8,4% at the relevant grade level; Recognize and
Determine were represented by 7%. In addition, it was seen that the number of learning outcomes
related to the sub-dimensions of Recall, Classify/order, Compute, Measure and Draw Conclusions was
quite low. Similar to the fifth grade level, there were no learning outcomes in Retrieve, Generalize and
Justify. In addition, the Evaluate sub-dimension, represented by 1 learning outcome in the 5th grade, had
no related learning outcomes at the 6t grade level.

There were 63 learning outcomes in the 7th grade. These learning outcomes overlapped with the
applying domain (60,3%) the most. Reasoning made up 23,8%, and knowing made up 15,8% of the
learning outcomes. Similar to the general outlook, the sub-dimension of Implement (36.5%) had the
most learning outcomes. The domain of reasoning had learning outcomes mostly related to Analyze
(12.6%). In the domain of knowing, Compute (9.5%) was the most common sub-dimension. There were
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very few gains in sub-dimensions such as Recall, Recognize, Classify/order, Synthesize, Draw
Conclusions, and Generalize while there were no learning outcomes in the sub-dimensions of Retrieve,
Measure, Evaluate and Justify. Examination of the 8th grade learning outcomes pointed to 61 learning
outcomes in total. The remarkable point was the fact that applying constituted approximately half of the
learning outcomes in the cognitive domain in the distribution. The least number of learning outcomes
was identified in the knowing domain. The reasoning domain had a distribution of 34%. When all of the
sub-dimensions were examined, the sub-dimensions of Analyze, Represent/Model, Implement and
Recognize were found to be prominent. On the other hand, it was determined that there were no
learning outcomes in the sub-dimensions of Recall, Classify/order, Retrieve, Measure, Generalize and
Justify.
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Figure 1. Distribution of cognitive domains of TIMSS by grade level (%)

Figure 1 presents the distribution of the learning outcomes associated with the TIMSS-2019
cognitive domains by grade levels as a percentage. It was observed that the learning outcomes at the
knowing level were mostly at the fifth grade level (58,9%), while it constituted fifteen percent of all
learning outcomes at the other grade levels. The applying cognitive domain, which corresponded to the
highest learning outcomes among all levels, was represented the most at the 7th grade level. The ratio of
learning outcomes at the applying level was close to each other at all grade levels except for the fifth
grade. The cognitive domain of reasoning was observed the least at the fifth grade and the most at the
eighth grade. In addition, it is observed that the ratio of learning outcomes corresponding to the level of
reasoning increased with the grade level. While this rate was 8% at the fifth grade level, it was 30% in
the sixth grade, 24% in the seventh grade and approximately 34% in the eighth grade.
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Figure 2. Distribution of sub-dimensions in TIMSS cognitive domains by grade level (%)
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Figure 2 presents the distribution of the learning outcomes in the mathematics program
according to the sub-dimensions of TIMSS cognitive domains at the grade level. The sub-dimensions of
Recognize, Compute, Determine, Represent/Model, Implement and Analyze were weightrf in the
distribution of learning outcomes.

Findings Regarding the Distribution of TIMSS Cognitive Domain SKkills by
Learning/Content Domains

Secondary School Mathematics Curriculum consists of five learning domains: Numbers and
Operations, Algebra, Geometry and Measurement, Data Processing, and Probability. In the domain of
Numbers and Operations, the concept of percentage, operations on natural numbers, fractions, integers,
ratio-proportion, basic level sets, exponential numbers, radical numbers, rational and irrational
numbers are taught. Learning outcomes related to algebra learning domain first start in the 6th grade
and include number patterns, algebraic expressions, properties of equality and equations, first-order
equations with one unknown and inequalities. In the Geometry and Measurement domain, the subjects
of line, line segment, ray, polygons, length and area measurement, circle, prism, angles, geometric
objects, prisms and transformation geometry are covered. The learning outcomes related to Data
Processing start in the 5% grade and students are expected to create research questions that require
data collection, to represent and interpret the data appropriate to these questions with tables, frequency
tables and column charts. In addition, there are learning outcomes related to the calculation and
interpretation of mean, median and peak value concepts and line and circle graphics. Probability
learning domain is covered only in 8t grade. At this level, students are expected to identify possible
situations and events with different probabilities, examine events with equal probability, and calculate
the probabilities of simple events. Table 4 provides the distribution of learning outcomes in each
learning domain in the 2018 secondary school mathematics curriculum according to TIMSS 2019
cognitive areas. The learning outcomes in each learning domain were associated with the cognitive
domain and its sub-dimensions according to the learning domains. The data in the table were
represented as frequency and percentage.

311



Analysis of secondary ... Bulut, A. S., & Taspinar Sener, Z.

Table 4. Distribution of learning domains in secondary school mathematics curriculum according to TIMSS cognitive

domains
Numbers and Geometry Data
Cognitive Sub . Algebra and . Probability o
Dmains Dimensions Operations f (%) Measurement Processig f (%) Total £ (%)
f (%) s £(%)
(%)

Knowing Recall 2(1,7) 0 2(1,8) 0 0 4(1,4)
Recognize 15(12,9) 2(7,6) 13 (12,1) 0 0 30(11,1)
Classify/ 5(4,3) 0 3(2,8) 0 0 8(2,9)
order
Compute 23(19,8) 1(3,8) 5(4,6) 0 0 29(17,2)
Retrieve 0(0) 0 0(0) 0 0 0(0)
Measure 0(0) 0 4(3,7) 0 0 4(1,4)
Total 45 (38,7) 3 (11,5) 27 (25,2) 0 0 75(27,9)

Applying Determine 14 (12) 1(3,8) 12 (11,2) 1(7,1) 2 (40) 30(11,1)
Represent/ 4 (3,4) 7 (26,9) 15 (14) 3(21) 0 29(17,2)
Model
Implement 40 (34,5) 6 (23) 20 (18,6) 3(21) 1(20) 70(26)
Total 58 (50) 14(53) 47 (43,9) 7(50) 3 (60) 129(48)

Reasoning  Analyze 11 (9,4) 7(26,9) 18 (16,8) 3(21) 0 39(14,5)
Synthesize 1(0,8) 1(38 11 (10,2) 1(7,1) 1(20) 15(5,5)
Evaluate 1(0,8) 0 0 (0) 1(7,1) 0 1(0,3)
Draw 0(0) 0 4(3,7) 2(14,2) 1(20) 7(2,6)
Conclusions
Generalize 0(0) 1(3,8) 0(0) 0 0 1(0,3)
Justify 0 (0) 0 0 (0) 0 0 0(0)
Total 13 (11,2) 9(34,6) 33(30,8) 7 (50) 2 (40) 64(23,8)
Grand Total 116 (100) 26 (100) 107(100) 14(100) 5(100) 268(10)

Looking at the program in general, it can be argued that the learning outcomes were mostly in
the learning domains of Numbers and Operations and Geometry and Measurement Algebra and Data
Processing learning domains constituted approximately 15% of the program; Probability learning
domain was included in the program at a rate of about 2%.

Examination of the cognitive levels of the learning outcomes in each learning domain showed
that 39% of the 116 learning outcomes in the learning domain of numbers were at the level of knowing,
50% at the level of applying and 11% at the level of reasoning. In the sub-dimensions, it was determined
that half of the learning outcomes in the number learning domain were associated with the Implement
sub-dimension of the applying cognitive domain. It was seen that the Compute and Recognize sub-
dimensions in the knowing cognitive domain constituted the majority of the learning outcomes. On the
other hand, no learning outcomes were associated with the sub-dimensions of Retrieve and Measure. It
can be argued that Implement and Determine sub-dimensions were most prominent in the applying
cognitive domain. The Analyze sub-dimension was most dominant in the reasoning cognitive domain.
While Synthesize and Evaluate sub-dimensions were included at low levels, there were no learning
outcomes in the sub-dimensions of Draw Conclusions, Generalize and Justify.

In Algebra learning domain, the applying cognitive domain was included the most while the
knowing cognitive domain was included the least. Recognize and Compute were given little place in the
cognitive domain of knowing and there were no learning outcomes in Classify/order and Retrieve and
Measure sub-dimensions. The sub-dimensions of Represent/Model and Implement were predominant
in the applying cognitive domain. The sub-dimension of Determine was included very little. In the
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reasoning cognitive domain, Analyze sub-dimension stood out as it constituted the majority of the
learning outcomes. While Synthesize and Generalize were included very little, there were no learning
outcomes in Evaluate, Draw Conclusions and Justify sub-dimensions

Of the 107 learning outcomes in Geometry and Measurement, 25.2% of the learning outcomes
were at the level of knowing, 43.9% at the level of applying and 30.8% at the level of reasoning. There
were some differences in terms of sub-dimensions. According to the distribution with a more
homogeneous structure compared to other learning areas, the sub-dimensions of Recognize (12.1%) in
the knowing cognitive domain, Implement in the applying cognitive domain (18.6%) and Analyze in the
reasoning cognitive domain (16.8%) were the most prominent. No learning outcomes were found in the
sub-dimension of Retrieve in the knowing cognitive domain, and in the sub-dimensions of Evaluate,
Generalize and Justify in the reasoning cognitive domain.

[t can be argued that the distribution of learning outcomes in Data Processing learning domain
differed from the other learning domains. It was noteworthy that there were no learning outcomes in
the knowing cognitive domain. Showing a homogeneous distribution, the learning outcomes included
the cognitive domains of applying and reasoning. In the applying cognitive domain, the sub-dimension
of Represent/Model and Implement were dominant, while the sub-dimension of Analyze was more
prominent in the reasoning cognitive domain. Just as in the geometry learning domain, no learning
outcomes were found in the Generalize and Justify sub-dimensions in the reasoning cognitive domain.

The distribution of the cognitive levels of the learning outcomes in the probability learning
domain was similar to those in data processing learning. There were no learning outcomes in the
knowing cognitive domain in this learning domain, and in general, the learning outcomes were the least.
There were no learning outcomes in the Represent/Model sub-dimension in the applying cognitive
domain. On the other hand, in the reasoning cognitive domain, it was observed that there was one
learning outcome each from the Synthesize and Draw Conclusions sub-dimensions. There were no
learning outcomes in the sub-dimensions of Analyze, Evaluate, Generalize and Justify.
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Figure 3. Change of TIMSS 2018 cognitive domains according to mathematics learning domains

Figure 3 shows the change of TIMSS cognitive domains according to the learning domains in the
secondary school mathematics curriculum. The cognitive domain of knowing was mostly observed in
Numbers and Operations, the cognitive domain of application was mostly seen in the learning domain
of Probability, and the cognitive domain of reasoning was found the most in the learning domain of Data
Processing.
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Figure 4. Change of cognitive sub-dimensions according to mathematics learning domains

Figure 4 presents the distribution of cognitive sub-dimensions within the learning outcomes of
each learning domain. In general, the cognitive sub-dimensions of the learning outcomes of each
learning domain were found to be concentrated on Recognize, Compute, Determine, Represent/Model,
Implement, Analyze, Synthesize and Draw Conclusions sub-dimensions. There were no learning
outcomes of any learning domain in the Retrieve and Justify sub-dimensions while a very low rate of
learning outcomes were observed in Recall, Classify/order, Measure, Evaluate, and Generalize sub-
dimensions.

Regarding the sub-dimensions, the learning outcomes related to the Recall sub-dimension of the
knowing cognitive domain were concentrated on Numbers and Operations (12,9%) and Geometry and
Measurement (12,1%). The Compute sub-dimension were mostly related to Numbers and Operations
(19,8%) while Algebra (3,8%) and Geometry and Measurement (4,6%) learning domains were close to
each other and less frequent in this dimension. There were very few learning outcomes in the areas of
Numbers and Operations (1,7%) and Geometry and Measurement (1,8%) in the Recall sub-dimension.
In the cognitive sub-dimension of Measure, there were few (3,7%) learning outcomes only in the domain
of Geometry and Measurement. There were no learning outcomes related to this step related to Retrieve
sub-dimension.

Based on the examination of the learning outcomes in the curriculum in general, it was
determined that the learning domains in the applying cognitive domain had a close distribution and
constituted approximately half of the learning outcomes. There were learning outcomes belonging to all
learning domains in the Determine sub-dimension. In this sub-dimension, Probability learning domain
stood out with the high level of learning outcomes. In the Represent/Model sub-dimension, Algebra and
Data Processing learning domains were more prominent followed by Geometry and Measurement
learning domain. Although there were very few learning outcomes regarding the Numbers and
Operations learning domain, there were no learning outcomes in the Probability learning domain. A
homogeneous distribution was striking in the Implement sub-dimension. While the most learning
outcomes were found in the field of learning Numbers and Operations and Algebra, the least learning
outcomes were observed in the Probability learning domain.

314



Tiirk Akademik Yayinlar Dergisi (TAY Journal), 2023, 7(1), 303-328

Looking at the sub-dimensions of the reasoning cognitive domain, it can be argued that the
learning outcomes were concentrated in the Analyze sub-dimension. The Analyze sub-dimension had
the highest rate in Algebra (34,4%) followed by Data Processing (21%), Geometry and Measurement
(16,8%), and Numbers and Operations (9,4%). There were no learning outcomes in the Probability
learning domain. In the Synthesize sub-dimension, Probability and Geometry and Measurement
learning domains were prominent. In Draw Conclusions sub-dimension, as in the Synthesize sub-
dimension, there were learning outcomes in Data Processing learning domain in addition to Probability
and Geometry and Measurement learning domains. In the Evaluate sub-dimension, very few learning
outcomes were found in the Numbers and Operations and Data Processing learning domains. Similarly,
in the Generalize sub-dimension, there were only a small number of learning outcomes related to
Algebra learning domain. There were no learning outcomes in any learning domain in the Justify sub-
dimension.

Discussion and Conclusion

This study which explored the learning outcomes in the 2018 secondary school mathematics
curriculum according to TIMSS-2019 cognitive domain skills determined that 28% of the learning
outcomes were at the level of knowing, 48% at the level of applying, and 24% at the level of reasoning.
When the distribution of the questions used in the TIMSS 2019 exam was examined according to
cognitive domains, it was concluded that 35% of the 8th grade questions were at the level of knowing,
40% were at the level of applying and 25% at the level of reasoning (Mullis & Martin, 2017). Accordingly,
it can be argued that based on TIMSS, the program included the cognitive domain of knowing and
reasoning at lesser levels while it included the cognitive domain of applying at higher levels.
Examination of the studies conducted abroad showed that the learning programs of the countries with
lower achievement in TIMSS had low cognitive levels. For example, Ndlovu & Mji (2012) reported that
not enough attention was paid to aligning the South African mathematics curriculum with TIMSS
assessment frameworks in terms of cognitive level definitions. Puncova & Valentova (2020) examined
the achievements in the field of data analysis learning in the mathematics curriculum of Singapore,
which had a high achievement in TIMSS, and Slovakia, which had a lower level achievement. As a result,
it was concluded that Slovakia's achievements lagged far behind Singapore in terms of cognitive level.
The present study also concluded that shifting the content of the achievements towards the reasoning
level could positively affect academic achievement in the following years.

Based on the evaluation conducted in terms of grade level, it was determined that the learning
outcomes for knowing - applying - reasoning in the fifth grade were 58,9%, 32,8% and 8.2%,
respectively. In their study where they evaluated the learning outcomes in the Primary School
Mathematics Curriculum, Delil, Ozcan, and Isik (2020) reported that 58% of all learning outcomes were
at the level of knowing, 32% at the level of applying, and 10% at the level of reasoning. Similarly,
comparing Irish and Turkish primary school mathematics curricula, Cil (2022), reported that
approximately 62% of the primary school learning outcomes of the program in Turkey were at the level
of knowing. Considering the result obtained from the present study, it can be argued that the learning
outcomes at the level of knowing were dominant for the 5t grade, as in the primary school curriculum.
Considering that the fifth grade is the year when secondary school is just started and the foundation of
secondary school information is laid, it is normal to have learning outcomes similar to the primary
school curriculum. This was also reported by Incikabi et al., (2016) who analyzed the 2013 mathematics
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curriculum and by Kili¢, Tutak and Aktas (2014) who examined the 2009 mathematics curriculum. As a
matter of fact, these studies concluded that the learning outcomes at the level of knowing were
predominant in the fifth grades in the mathematics curriculum published in 2009 and 2013.

Examination of the learning outcomes in the sixth grade showed that the learning outcomes at
the level of knowing were 15,4%, at the level of applying were 53,5% and at the level of reasoning were
30,9%. It was observed that most of the knowledge-based learning outcomes since primary school years
switched to implementation with a very sharp transition in the sixth grade. Moreover, the learning
outcomes for reasoning, which did not reach 10% in the fifth grade, increased to 30% as well. This sharp
transition can have a negative impact on students. Instead, learning outcomes at the level of applying
and reasoning should be included at an adequate level starting from primary school. incikabi, Ozgelen
Tjoe (2012) examined the distribution of numbers and biology subject domains in the Turkey and USA
curricula, since these learning domains created the biggest difference in the TIMSS results of both
countries. They reported that the learning outcomes levels were different in terms of both grade level
and cognitive field level, and that these differences may affect success.

[t was determined that 60% of the learning outcomes included applying cognitive domain in the
seventh grade, Reasoning made up 23,8%, and knowing made up 15i8% of the learning outcomes. When
the seventh grade learning outcomes were examined, it was seen that the students were geared to solve
problems related to the mathematical subjects and concepts they learned. In this context, it is normal to
focus on applying. The 8t grade learning outcomes had similar applying and reasoning rates, while
knowing remained at only 10%. The studies examining the 2013 and 2009 curricula concluded that the
learning outcomes related to the knowing were higher both in the 7t and 8t grades (incikab: et al.,
2016; Kilig, Tutak & Aktas, 2014). In this direction, the examination of the 2019 TIMSS report showed
that Turkey achieved higher scores compared to previous years, and that the achievement in reasoning
questions increased especially in mathematics lessons (TIMSS, 2019). This result may be one of the
positive results of shifting the learning outcomes to the level of reasoning.

On the other hand, it is expected that students who have completed the learning outcomes at the
applying and reasoning level and who have completed the 8th grade will be able to easily solve routine
and non-routine problems related to the mathematics that they have learned so far. In this direction,
examination of the Central Examination Report for Secondary Education Institutions (MoNE, 2022)
published by the Ministry of National Education in 2022 shows that the average of correct answers in
the 20-question mathematics test of the students who took LGS (High School Entrance Exam) in 2022
was 4,74. Considering that approximately 85% of 8th grade students participate in LGS (MEB, 2022), it
can be argued that LGS gives more accurate results than TIMSS about the general condition of all
students. It is also known that the LGS results for 2019 and 2020 were similar (MEB, 2022). Hence, how
the learning outcomes in the program are reflected in the classroom environment should be explored.
For example, studies reporting the analysis of the questions in the textbooks prepared in line with these
learning outcomes based on the cognitive level reported that the majority of these questions are based
on the level of knowing-applying, and the number of questions at the level of reasoning is not sufficient
(Tutak & Farimaz, 2022; Tagpinar Sener & Bulut, 2022; Yilmaz, Ay &Aydin, 2021). For example, Yilmaz,
Ay, and Aydin (2021) reported that the questions in the textbooks on Data Processing learning domain
are related to the applying cognitive domain, but that the learning outcomes are weighted on the level
of reasoning. Yakar (2020) examined the secondary school 5t Grade Mathematics Textbook, the

316



Tiirk Akademik Yayinlar Dergisi (TAY Journal), 2023, 7(1), 303-328

curriculum objectives and whether the learning outcomes were consisted with the explanations of the
outcomes. Accordingly, it was determined that some of the program outcome or outcome explanations
were not included at all in the course book, and some of them were not addressed properly. Taspinar
Sener and Bulut (2022) reported that the number of questions at the level of reasoning in the 8th grade
mathematics textbook was insufficient and suggested that the objectives should also be revised since
the textbooks are developed by taking into account the learning outcomes in the curriculum. However,
the present study found that the learning outcomes at the 8th grade reasoning level were already high.
In their study, Taspinar Sener and Bulut (2022) reported that the way of presenting the units in the
textbook is not arranged in such a way that the students can interpret and draw conclusions on their
own, and the 'show and do' technique is adopted, with each step given in the book. In this case, even if
the learning outcomes were at the level of reasoning, their reflection in the books may have been
different. Therefore, the way the textbooks deal with the learning outcomes becomes more important.
From this point of view, it is thought that there is a need for studies that explain how the learning
outcomes at the analysis level are handled in the textbook. Giizel, Bozkurt, and Ozmantar (2020)
reported that the aims of the activities in the textbooks were perceived differently by the teachers and
that different cognitive levels emerged. Therefore, it is an important issue how teachers perceive the
learning outcomes in the curriculum and how they reflect it to the classroom environment.

Examination of the sub-dimensions of knowing, applying and reasoning levels showed that the
highest number of learning outcomes in the knowing cognitive domain were at the level of Compute and
Recognize. To reach levels of applying and reasoning, students need to be familiar with mathematical
operating procedures and be fluent in calculations. It is important to be able to do certain basic
calculations to solve all types of problems (Mullis & Martin, 2017). In this context, it is natural to have
higher number of learning outcomes at these levels. As a matter of fact, a similar result was found in the
2013 curriculum (incikabi et al., 2017). In the applying cognitive domain, the highest number of learning
outcomes was in Implement sub-dimension followed by Represent/Model. In general, when the learning
outcomes in applying were examined, it was found that some learning outcomes required solving
problems by using existing knowledge. The problems used in TIMSS exams can be from real life
situations, as well as from algebraic expressions, functions, equations, geometry or all mathematics
topics in statistics (Mullis & Martin, 2017). This study demonstrated that there are learning outcomes
at the level of applying for all learning domains (Numbers and Operations, Algebra, Geometry and
Measurement, Data Processing, and Probability) which is parallel to TIMSS practice. Within the
reasoning domain, the learning outcomes are concentrated at the Analyze level. Although learning
outcomes were found at the analysis level of all the examined grades, the highest rate was found in the
8th grade. As the cognitive levels of the students increase, they should encounter high-level learning
outcomes. At the same time, it is desirable that this level is high in terms of associating students with
the mathematical knowledge they have learned. Learning outcomes at the Synthesize level were also
found in the 6th, 7th and 8th grades. The number of other learning outcomes in reasoning is extremely
few. Dogan (2020) examined the learning outcomes in the Primary School Mathematics Curriculum
according to the solo classification, and similarly stated that the learning outcomes for the students
should include the learning outcomes that appeal to higher level mental skills. Learning outcomes at the
level of evaluation and generalization are especially needed. As a matter of fact, previous studies showed
that the students cannot even make appropriate evaluations about their own problem solutions
(Deringdél, 2006; Gokkurt, Ornek, Hayat & Soylu, 2015). In addition, one of the important skills that
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students should acquire during the transition from arithmetic to algebra and even in the pre-algebra
period is the skill of generalization (Baki, 2008; Kaput, 1998). However, students have difficulties in the
process of generalizing their problem solutions (Bastiirk, 2021). In this context, it is important that the
learning outcomes at all levels in the cognitive domain of reasoning should be incorporated at the

secondary school level.
Recommedations

Compared to TIMSS, the secondary school curriculum in Turkey addressed the cognitive domain
of knowing and reasoning at lower rates while it included the cognitive domain of applying at higher
rates. In this direction, it is thought that it would be beneficial to revise the program in a way to include
cognitive domains in a more balanced way. In addition, the findings obtained in this study brought to
mind the question of how the learning outcomes are actually reflected in the classroom environment. In
this context, studies can be conducted to reveal how the learning outcomes at the reasoning level are
addressed in the textbooks. In addition, to what extent the teachers reflect these learning outcomes to
the classroom environment can be explored by examining the problems and materials prepared by the
teachers in line with the learning outcomes.
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Ortaokul Matematik Dersi Ogretim Programi Kazanimlarinin
TIMSS-2019 Bilissel Alan Becerisine Gore Analizi

Giris

Egitim programi, oOgrencilerin 6nceden belirlenmis egitim amagclarina ulasabilmesi igin
uygulanan planli egitsel etkinliklerin tiimiidiir (Basaran & Cinkir, 2013). Egitim programinin en 6nemli
alt programi olarak nitelendirilen 6gretim programi ise, egitim programinin amaclar1 dogrultusunda,
bir dersle ilgili olarak sinif diizeyinde belirlenen hedefleri kazandirmaya yonelik planlanmis, okul i¢i ve
disini kapsayan tiim etkinlikleri sergileyen yasantilar diizenegidir (Kartal & Yazgan, 2016).

Tirkiye’de son donem matematik 6gretim programlari yapilandirilirken énceki programlardan
farkli olarak, 6grenci merkezli bir egitim anlayis1 benimsenmistir. Son olarak 2018 yilinda yenilenen
matematik programi O6grencilerin matematiksel okuryazarliklarinin gelistirilmesine, matematigin
anlam ve dilinin dogru bir sekilde kullanimina, akil yiiriitme, tahmin etme, iliskilendirme yapma,
matematigin sanatla olan iliskisini fark etme ve matematige deger verme gibi hedeflere odaklanmistir.
Yapilan bu degisim ve giincellemelerin etkililigi ve 6gretim stirecindeki paydaslarin bu degisimlerden
nasil etkilendigini ortaya koymak amaciyla pek ¢ok akademik calisma yapilmistir. Ornegin bazi
calismalarda ilkokul ve ortaokul matematik dersi 6gretim programlar: TIMSS sinavindaki kriterler goz
oniine alinarak incelenmistir (Delil, Ozcan & Islak, 2020; Incikabi, Mercimek, Ayanoglu, Aliustaoglu &
Tekin, 2016; Kilig, Aslan-Tutak &Ertas, 2014). Bu calismalardan birisi olan incikabi ve arkadaslarinin
(2016) calismasinda ortaokul matematik dersi 6gretim programindaki kazanimlari, Milli Egitim
Bakanlig'nin 2018 yili giincellemesinden o6nce TIMSS 2015 bilissel alan kriterlerine gore
degerlendirmistir. Calismaya gore bilme alan en fazla oranda besinci sinif kazanimlarinda, uygulama
alani en fazla yedinci sinif miifredatinda, muhakeme alani ise en fazla altinci sinifta yer almistir.. Delil ve
digerleri (2020) ise 2018 y1l1 ilkokul matematik dersi 6gretim programindaki kazanimlar:1 TIMSS 2019
bilissel alan ve 68renme alanlarina gore degerlendirmistir. Bu calismada tiim kazanimlarin %58’i bilme,
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%32’si uygulama ve %10’u akil ylriitme basamaginda oldugu belirlenmistir. Ayrica 1. siniftan 4. sinifa
dogru gidildikce bilme diizeyindeki kazanim sayilarinin azaldigi, akil yiiriitme basamagindaki kazanim
sayilarinin ise arttig1 gorillmiistiir.

Elde edilen veriler TIMSS sinavlarina katilan bazi tlilkelerin matematik 6gretim programlarini
TIMSS bilissel alanlarina gore diizenlediklerinde daha basarili olduklarini gostermektedir (Delil ve
digerleri, 2020). Buradan hareketle 6gretim programinda yer alan kazanimlarin TIMSS cergevesi ile ne
kadar uyumlu oldugunun incelenmesinin 6nemli oldugu diisliiniilmektedir.

Bu arastirmanin amaci TIMSS bilissel alan becerileri dikkate alinarak, ortaokul matematik dersi
O0gretim programindaki kazanimlarin simif diizeyine ve 6grenme alanlarina gore incelemesini
yapmaktir. Arastirmanin problemi ve alt problemler asagidaki sekildedir.

Ortaokul matematik dersi 6gretim programindaki kazanimlarin TIMSS bilissel alan becerilerine
gore dagilimi nasildir?

L. Ortaokul matematik dersi 6gretim programindaki kazanimlar TIMSS biligsel alan
becerileri acisindan incelendiginde sinif diizeyine gore nasil bir dagilim gostermektedir?

I1. Ortaokul matematik dersi 6gretim programindaki kazanimlar TIMSS bilissel alan
becerileri agisindan incelendiginde 6grenme alanlarina gore nasil bir dagilim goéstermektedir?

Yontem

Bu ¢alismada nitel arastirma yontemleri benimsenmis ve dokiiman analizi yapilmistir. Verilerin
analizinde betimsel analiz kullanilmistir. Veriler analiz edilirken 6ncelikle, besinci sinif diizeyi sayilar
0grenme alanindaki kazanimlar her iki arastirmaci tarafindan TIMSS bilissel alan seviyelerine gore
kodlanmistir. Daha sonra bu kodlamalar karsilastirilarak uyum yiizdesi hesaplanmistir. Kodlayicilar
arasindaki son uyum orani %92 olmustur. Bu oranin calisma icin yeterli olacagindan hareketle
programdaki 215 kazanim sinif seviyesi ve 6grenme alanlarina gore siniflandirilmistir.

Kazanimlar incelendiginde bazi kazanimlarin birden fazla bilissel alanda bulundugu
belirlenmistir. Ornegin ‘Pisagor bagintisini olusturur, ilgili problemleri ¢ozer’ kazaniminda, 6grencilerin
Pisagor bagintisini bilgi ve kanita dayali ¢ikarim yaparak elde edecegi diisiincesi ise sonu¢ ¢ikarma
diizeyi olarak belirlenirken, ilgili problemleri ¢ozme, uygulama diizeyi olarak belirlenmistir. Bu
durumda, kazanim her iki diizeyi de barindirmaktadir. Bu sekilde miifredatta 215 kazanim ifadesi yer
alirken, bu ¢alismada toplamda 268 kazanim ifadesi siniflandirilmistir. Kazanimlarin hangi bilissel
alanda bulundugu belirlenirken kazanimin altinda yapilan agiklamalar dikkate alinmistir ancak bu
aciklamalar siniflamaya dahil edilmemistir.

Bulgular

Ogretim programi incelendiginde, toplam 268 tane kazanim bulundugu tespit edilmistir. Bu
kazanimlarin TIMSS-2019 bilissel alanlarina gore dagihmi  %27.9 (f=75) bilme, %48.1 (f=129)
uygulama ve %23.8 (f=64) akil yiirtitme seklindedir. Alt boyutlardan bilme alaninin tanima ve
hesaplama alt boyutunun kazanimlarin yaklasik %80’ini olusturdugu goriilmektedir. Bilgi alma alt
boyutunda ise hi¢bir kazanimin olmadig1 belirlenmistir. Uygulama alaninda ise uygulama alt boyutu
kazanimlarin %54,2 (f=70)’sini olusturmaktadir. Diger alt boyutlardan karar verme ve sunma-
modelleme alt boyutlan yaklasik olarak ayni yiizdelikle uygulama alt boyutunun %45,6’sin1
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olusturmaktadir. Akil yiiriitme alani toplam kazanimlarin %23,8 (f=64)’ini olusturmustur. Analiz alt
boyutu (f=39) akil yliriitme alaninda en ¢cok karsilasilan kazanim olmustur. Buna karsin dogrulama alt
boyutunu karsilayan kazanim bulunmamaktadir.

TIMMS bilissel alan becerilerine gore incelenen besinci sinif kazanimlar1 toplam 73’tlir. Bu
kazanimlarin en fazla %58,9 oraniyla bilme alaninda yer aldig1 gorilmektedir. Uygulama %32,8
oraninda, akil yiiriitme ise % 8,2 oraninda programda yer almistir. Kazanimlarin alt boyutlarina
bakildiginda ise genel goriiniime benzer sekilde en cok kazanimin hesaplama ve tanima alt boyutlarinda
oldugu goriilmektedir. Bu alt boyutlar1 siralama-simniflama (%6,8) alt boyutu takip etmektedir. Olgme
%4,1, hatirlama %1,3 oraninda temsil edilirken bilgi alma diizeyinde hi¢bir kazanimin olmadig:
gorilmektedir. Uygulama alaninda karar verme alt boyutu (%16,4) en ¢ok temsil edilen alt boyuttur.
Karar vermeden sonra uygulama alt boyutu (%12,3) yer almistir. Bu sinif seviyesinde en az temsil edilen
alt boyut ise sunma-modelleme (%4,1) olmustur. Akil yiirtitme alani genel olarak 5. sinif seviyesinde en
az temsil edilen bilissel alandir (%8,2). Var olan kazanimlardan en fazla analiz alt boyutunda temsil
edilmistir (%6,8). Degerlendirme alt boyutu yalnizca 1 kazanimla (1,3) temsil edilmistir. Sentez, sonug
¢ikarma, genelleme ve dogrulama alt boyutlarinda ise herhangi bir kazanimin olmadigi belirlenmistir.

Altinc sinif diizeyindeki kazanimlar incelendiginde, toplam 71 kazanimin oldugu belirlenmistir.
Bu kazanimlarin en fazla %53,5 oraniyla uygulama alaninda yer aldig1 goériilmektedir. Uygulamadan
sonra akil yiirtitme alant %30,9 oraninda bulunmustur. En az kazanimin bilme alaninda yer aldig1
belirlenmistir (% 15,4). Kazanimlar alt boyutlara dagilimlari agisindan degerlendirildiginde ise genel
goriinime benzer sekilde uygulama bilissel alaninin uygulama alt boyutu %38’lik temsil oraniyla
programda en ¢ok temsil edilen kazanim olmustur. Bunu akil yiiriitme alanindan analiz alt boyutu
(%18,3) takip etmistir. ilgili simf diizeyinde sunma-modelleme ve sentez %8,4 oraninda; tanima ve
karar verme %7 oraninda temsil edilmistir. Ayrica hatirlama, siralama-siniflama, hesaplama, él¢cme ve
sonug ¢ikarma alt boyutlariyla iliskili olan kazanim sayisinin oldukea az oldugu goriilmiistiir. Besinci
sinif diizeyine benzer olarak bilgi alma, genelleme ve dogrulamada hi¢bir kazanimin olmadigi
belirlenmistir. Ayrica 5. sinifta bir kazanimla temsil edilen degerlendirme alt boyutunda 6. Sinif
diizeyinde hi¢cbir kazanim bulunmamaktadir.

7. sinifta 63 tane kazanim bulunmaktadir. Bu kazanimlar daha ¢ok uygulama (%60,3) alaniyla
ortiismistir. Akl yiiritme %23,8, bilme alani ise kazanimlarin %15,8’ini olusturmustur. Alt boyutlara
bakildiginda genel tabloya benzer sekilde uygulama (%36,5) alt boyutu en ¢ok kazanimin bulundugu alt
boyuttur. Akil yliriitme alaninda en ¢ok analiz (%12,6) kazanimlarinin bulundugu gériilmektedir. Bilme
alaninda ise en ¢ok hesaplama (%9,5) alt boyutuna yer verilmistir. Hatirlama, tanima, siralama-
siniflama, sentez, sonug ¢ikarma, genelleme gibi alt boyutlarda ¢ok az kazanim bulundugu belirlenmistir.
Bilgi alma, o6l¢me, degerlendirme ve dogrulama alt boyutlarinda hi¢cbir kazanimin olmadigi
gorilmektedir.

8.s1nif kazanimlari incelendiginde degerlendirmeye alinan toplam 61 kazanim bulunmaktadir.
Kazanimlarin dagiliminda dikkat ¢ceken uygulama bilissel alaninin kazanimlarin yaklasik olarak yarisini
olusturmasidir. En az kazanim bilme basamagindadir. Akil yiirtitme basamagi ise %34 oraninda dagihm
gostermistir. Alt boyutlarin tamamina bakildiginda analiz, sunma-modelleme, uygulama ve tanima alt
boyutlar1 6ne ¢ikmaktadir. Buna karsin hatirlama, siralama-siniflama, bilgi alma, dlgme, genelleme ve
dogrulama alt boyutlarinda hi¢bir kazanimin olmadigi belirlenmistir.
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Her bir 6grenme alanindaki kazanimlarin bilissel diizeylerine bakildiginda sayilar 6grenme
alanindaki 116 kazanimin %39’unun bilme, %50’sinin uygulama ve %11’inin akil yiiriitme diizeyinde
oldugu goriilmektedir. Alt boyutlarda ise sayilar 6grenme alanindaki kazanimlarin yarisinin uygulama
bilissel alaninin uygulama alt boyutu ile iliskilendirildigi belirlenmistir. Bilme bilissel alaninda
hesaplama ve tanima alt boyutlarinin kazanimlarinin biiyiik béliimiini olusturdugu goriilmektedir.
Buna karsin bilgi alma ve 6l¢cme alt boyutlariyla hi¢bir kazanim iliskilendirilmemistir. Uygulama bilissel
alaninda uygulama alt boyutunun ve karar verme alt boyutlarinin 6n plana ¢ikti1 séylenebilir. Akil
yuriitme bilissel alaninda analiz alt boyutunun agirlikta oldugu goriilmektedir. Sentez ve
degerlendirmeye cok az yer verilirken sonuc¢ cikarma, genelleme ve dogrulama alt boyutlarinda ise
hicbir kazanim bulunmamaktadir.

Cebir 6grenme alaninda en fazla uygulama en az bilme bilissel alanina yer verildigi
goriilmektedir. Bilme bilissel alaninda tanima ve hesaplamaya ¢ok az yer verilirken siniflama, bilgi alma
ve Olemede hicbir kazanim bulunmamaktadir. Uygulama bilissel alaninda sunma-modelleme ve
uygulama alt boyutlarinin agirlikta oldugu goriilmektedir. Karar verme alt boyutuna ise ¢cok az yer
verilmistir. Akil yiliritme bilissel alaninda ise analiz alt boyutu kazanimlarin ¢ogunlugunu
olusturmasiyla géze carpmaktadir. Sentez ve genellemeye ¢ok az yer verilirken degerlendirme, sonug
¢ikarma ve dogrulama alt boyutlarinda hi¢bir kazanim bulunmamaktadir.

Geometri ve 6lgme 6grenme alanindaki 107 kazanimin %25,2’si bilme, %43,9'u uygulama ve
%30,8’i akil yiiriitme diizeyindedir. Alt boyutlar acisindan bazi farkliliklar géze ¢arpmaktadir. Diger
0grenme alanlarina gore daha homojen bir yapida olan bu dagilima gére bilme bilissel alaninda tanima
(%12,1), uygulama bilissel alaninda uygulama (%18,6) ve akil yiiriitme bilissel alaninda da analiz
(%16,8) alt boyutlar1 6n plana ¢ikmaktadir. Bilme bilissel alaninda bilgi alma alt boyutu, akil ytriitme
bilissel alaninda degerlendirme, genelleme ve dogrulama alt boyutlarinda kazanima rastlanmamaistir.

Veri isleme 6grenme alanindaki kazanimlarin dagiliminin diger 6grenme alanlarina gore
farkliliklar gosterdigi soylenebilir. Bilme bilissel alaninda hi¢bir kazanimin olmamasi dikkat ¢ekicidir.
Kazanimlar homojen bir dagihim gostererek uygulama ve akil ytriitme bilissel alanlar1 kazanimlarin
yarisini olusturacak sekilde yer almaktadir. Uygulamada sunma-modelleme ve uygulama alt boyutu 6n
plana ¢ikarken akil yiiriitme bilissel alaninda analiz alt boyutu 6n plandadir. Akil yiiriitme bilissel
alaninda tipki geometri 6grenme alaninda oldugu gibi genelleme ve dogrulama alt boyutlarinda
kazanima rastlanmamistir.

Olasilik 6grenme alaninda bulunan kazanimlarin bilissel dizeylerinin dagilimi veri isleme
0grenme alanindakine benzer bir nitelik tasimaktadir. Genel olarak en az kazanimin bulundugu bu
0grenme alaninda bilme bilissel alaninda hi¢bir kazanimin olmadig1 goriilmiistiir. Uygulama bilissel
alaninda sunma-modelleme alt boyutunda kazanimin olmadigl belirlenmistir. Akil yiiriitme bilissel
alaninda ise sentez ve sonug ¢ikarma alt boyutlarindan birer tane kazanim oldugu goriilmiistiir. Analiz,
degerlendirme, genelleme ve dogrulama alt boyutlarinda ise hi¢cbir kazanim yoktur.

Tartisma ve Sonug¢

Sinif diizeyi agisindan degerlendirildiginde, besinci sinifta bilme - uygulama - akil ytriitmeye
yonelik kazanimlarin sirasiyla %58,9-%32,8-%8,2 oldugu tespit edilmistir. Bu ¢alismadan elde edilen
sonuca bakildiginda, 5. sinif icin de ilkokul miifredatinda oldugu gibi bilme diizeyindeki kazanimlarin
agirlikta oldugu soéylenebilir.
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Altina smiftaki kazanimlar incelendiginde, bilme diizeyindeki kazanimlarin %15,4 uygulama
diizeyinin %53,5 ve akil yiiriitme diizeyinin %30,9 oraninda oldugu gériilmektedir. ilkokul yillarindan
bu yana bilme diizeyi agirlikli kazanimlarin, altinci sinifta ¢ok keskin bir gegisle cogunlugunun uygulama
basamaginda yer aldig1 goriilmektedir.

Yedinci smifta ise, kazanimlarin %60’lik kismini uygulama basamaginin olusturdugu tespit
edilmistir. Akil ylriitme %?23,8, bilme alani ise kazanimlarin %15,8’ini olusturmustur. Yedinci sinif
kazanimlar1 incelendiginde, 6grencilerin 6grendikleri matematiksel konu ve kavramlara yonelik
problemler ¢6zmesinin hedeflendigi goriilmektedir. Bu baglamda uygulama basamaginin agirlikta
olmasi olagan bir durumdur. 8. siniftaki kazanimlarda ise, uygulama ve akil yiiriitme basamaklarindaki
kazanimlarin benzer oranda, bilme diizeyinin yalnizca %10’luk bir dilimde kaldig: tespit edilmistir.
2013 ve 2009 6gretim programlarinin incelendigi ¢calismalara bakildiginda, bilme diizeyine yonelik
kazanimlarin hem 7. sinifta hem de 8. simfta daha yiiksek oldugu goriilmektedir (incikabi vd., 2016;
Kilig, Tutak & Aktas, 2014). Bu dogrultuda, 2019 TIMSS raporuna bakildiginda, Tiirkiye'nin 6nceki
yillara gore daha ytiksek skora ulastigl, 6zellikle matematik dersinde akil yiiriitme sorularina yonelik
basarinin arttigr bilinmektedir (TIMSS, 2019). Bu sonug, kazanimlarin akil yiiriitme dizeyine
kaydirilmasinin olumlu sonuglarindan biri olabilir.

Bir diger yandan, uygulama ve akil yiiriitme diizeyindeki kazanimlari tamamlamis, 8. sinifi
bitiren 6grencilerin, 6grendikleri matematik konularina yonelik rutin ve rutin olmayan problemleri
rahatlikla ¢6zebiliyor olmalarini beklenir. Bu dogrultuda, MEB’in 2022 yilinda yayimladigi Ortadgretim
Kurumlarina iliskin Merkezi Siav Raporu (MEB, 2022) incelendiginde, 2022 yilinda LGS’ye giren
ogrencilerin 20 soruluk matematik testindeki dogru cevap ortalamalarinin 4,74 oldugu goriilmektedir.
LGS’ye 8. simiftaki 6grencilerin yaklasik %85’inin katildig1 diisiintildiigiinde (MEB, 2022), LGS ‘nin
ogrencilerin tamaminin genel durumu hakkinda TIMSS’e gére daha dogru sonuglar verdigi soylenebilir.
Ayrica 2019 ve 2020 yillar1 LGS sonuglarinin da benzer oldugu bilinmektedir (MEB,2022). Bu durumda,
programdaki kazammlarin sinif ortamina nasil yansidigi sorusu akla gelmektedir. Ornegin bu
kazanimlar dogrultusunda hazirlanan ders kitaplarindaki sorularin bilissel diizeye gore analizini
bildiren ¢alismalar, sorularin biiyliik cogunlugunun bilme- uygulama diizeyi agirlikli oldugunu, akil
ylriitme diizeyindeki soru sayisinin yeterli olmadigini bildirmektedir (Tutak & Farimaz, 2022; Taspinar
Sener ve Bulut, 2022; Yilmaz, Ay &Aydin, 2021). Ornegin Yilmaz, Ay ve Aydin (2021) veri isleme alanina
yonelik ders kitaplarindaki sorularin uygulama bilissel alanina yonelik oldugunu, fakat kazanimlarin
akil ylritme diizeyi agirlikli oldugunu bildirmislerdir. Yakar (2020), Ortaokul 5. sinif Matematik Ders
Kitabini, 6gretim programi kazanmimlarini ve kazanimlarin acgiklamalarini karsilama durumunu
incelemistir. Buna gore, ders kitabinda program kazanim veya kazanim ac¢iklamalarindan bazilarina hig¢
yer verilmedigi, bazilarinin ise gerektigi gibi ele alinmadig1 tespit edilmistir. Tagspinar Sener ve Bulut
(2022) yaptiklar calismada, 8. sinif matematik ders kitabinda akil yliriitme diizeyindeki soru sayisinin
yetersiz oldugunu, ders kitaplarinin, 6gretim programindaki kazanimlar dikkate alinarak olusturuldugu
bilindigine gore, kazanimlarin da revize edilmesi gerektigini bildirmislerdir. Fakat bu ¢alismada, 8. sinif
akil yiiriitme diizeyindeki kazanimlarin zaten yiiksek oranda oldugu ortaya ¢ikmistir. Tagpinar Sener ve
Bulut (2022) ¢alismalarinda, ders kitabinin tiniteleri sunma bigiminin 6grencilerin kendi kendilerine
yorumlayilp sonug cikarabilecegi sekilde diizenlenmedigini, her adimin kitapta verilerek ‘gosterip
yaptirma’ tekniginin benimsendigini bildirmislerdir. Bu durumda, kazanimlar akil yiiriitme diizeyinde
olsa bile, kitaplara yansimasi farkli olmus olabilir. Dolayisiyla ders kitaplarinin, kazanimlari ele alma
bicimi 6nem kazanmaktadir. Buradan hareketle 6zellikle analiz diizeyindeki kazanimlarin ders
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kitabinda nasil ele alindigini bildiren ¢alismalara ihtiya¢c oldugu diisiiniilmektedir. Giizel, Bozkurt ve
Ozmantar (2020), ders kitaplarindaki etkinliklerin amaclarimin 6gretmenler tarafindan farkl
algilandigini ve farkl bilissel seviyelerin ortaya ¢iktigini bildirmislerdir. Dolayisiyla, 6gretmenlerin de
miifredattaki kazanimlari nasil algiladiklari ve sinif ortamina nasil yansittiklar1 6nemli bir konudur.

Bilme, uygulama ve akil ylriitme diizeylerinin alt boyutlarina bakildiginda, bilme alam
icerisinde en fazla kazanimin hesaplama ve tanima diizeyinde ¢iktig1 tespit edilmistir. Uygulama ve akil
ylriitme diizeylerine ulasmak i¢in, 68rencilerin matematiksel islem prosediirlerini tanimalari ve akici
bir sekilde hesap yapiyor olmalar1 gerekmektedir. Tiim problem tiirlerini ¢6zmek i¢in belli temel
hesaplamalar1 yapabilmek 6nemlidir (Mullis & Martin, 2017). Bu baglamda, tanima ve hesaplama
diizeyindeki kazanimlarin yiiksek oranda olmasi dogal bir durumdur. Nitekim 2013 yili 6gretim
programinda da benzer bir sonucla karsilagilmistir (incikabi vd., 2017). Uygulama alani icerisinde ise
en fazla kazanimin uygulama basamaginda, daha sonra ise sunma-modelleme basamaginda yer aldig1
tespit edilmistir. Genel olarak uygulama basamagindaki kazanimlara bakildiginda, mevcut bilgileri
kullanarak problem c¢6zmeyi gerektiren kazanimlar oldugu goriulmistir. TIMSS sinavlarinda da
kullanilan problemler, gercek yasam durumlari igerisinden oldugu gibi, cebirsel ifadeler, fonksiyonlar,
denklemler, geometri veya istatistik alanlarina yonelik tiim matematik konularindan olabilmektedir
(Mullis & Martin, 2017). Bu ¢alismada da, tiim 6grenme alanlarina yonelik (sayilar ve islemler, cebir,
geometri ve 6lgme, veri isleme, olasilik) uygulama basaginda kazanimlarin oldugu goriilmektedir. Bu
durum TIMSS uygulamalariyla paralellik gostermektedir. Akil yliriitme alani igerisinde, kazanimlarin
analiz diizeyinde yogunlastig1 gériilmektedir. Incelenen tiim siniflara ait analiz diizeyinde kazanimlara
rastlanmis olsa da, en yiiksek oran 8. sinifta cikmistir. Ogrencilerin bilissel seviyeleri arttikca iist diizey
kazanimlarla karsilasmalar1 gerekmektedir. Ayn1 zamanda, dgrencilerin 6grendikleri matematiksel
bilgileri iliskilendirmeleri bakimindan bu diizeyin ytliksek oranda ¢ikmasi istenen bir durumdur. Sentez
diizeyindeki kazanimlara da 6, 7. ve 8. siniflarda rastlanmistir. Akil yiiriitme alanindaki diger kazanimlar
ise son derece az sayidadir. Dogan (2020) ilkokul Matematik Ogretim Programindaki kazanimlarin solo
siniflandirmasina gore inceledigi calismasinda benzer sekilde 6grencilerin ulasmasi hedeflenen
kazanimlarda daha st dizey zihinsel beceri basamaklarina hitap eden kazanimlara yer verilmesi
gerektigi belirtmistir. Ozellikle degerlendirme ve genelleme diizeyindeki kazanimlara ihtiya¢c duyuldugu
diisiiniilmektedir. Nitekim yapilan ¢calismalara bakildiginda, 6grencilerin kendi problem ¢éziimlerinde
bile uygun degerlendirmelerde bulunamadiklar ortaya konmustur (Deringdl, 2006; Gokkurt, Ornek,
Hayat & Soylu, 2015). Ayrica, aritmetikten cebire gecis siirecinde ve hatta cebir 6ncesi donemde
ogrencilerin kazanmasi gereken 6nemli becerilerden birinin de genelleme yapmadir (Baki, 2008; Kaput,
1998). Fakat 6grencilerin problem c¢oziimlerini genelleme siirecinde zorlandiklar1 da bilinmektedir
(Bastiirk, 2021). Bu baglamda, akil yiiriitme alanina yonelik diger diizeylere ait kazanimlarin ortaokul
diizeyinde yer almasi 6nemlidir.

Oneriler

Bu ¢alisma ortaokul programinin, TIMSS’e gore bilme ve akil yiiriitme biligsel alanina daha az,
uygulama bilissel alanina daha fazla yer verdigini ortaya koymustur. Bu dogrultuda programin bilissel
alanlar1 daha dengeli bicimde icerecek sekilde revize edilmesinin faydali olacag1 disiiniilmektedir.
Ayrica elde edilen bulgular kazanimlarin sinif ortamina ne diizeyde yansitildifi sorusunu akla
getirmistir. Bu baglamda, 6zellikle akil yliriitme diizeyindeki kazanimlarin ders kitaplarinda nasil ele
alindigim1 ortaya ¢ikaracak calismalar yapilabilir. Ayrica kazanimlar dogrultusunda 6gretmenlerin

327



Analysis of secondary ... Bulut, A. S., & Taspmar Sener, Z.

hazirladig1 problemler, materyaller incelenerek 6gretmenlerin bu kazanimlar1 ne diizeyde sinif
ortamina yansittig1 incelenebilir.
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