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Curricula are regularly updated to keep pace with social developments
and scientific advancements. In this context, a new curriculum called
the Maarif Model of Century of Tiirkiye was introduced into the Turkish
Education System in 2024. Taxonomic approaches are often employed
in the development of curricula; however, the specific taxonomic
approach used in this curriculam has not been disclosed. The aim of
this study is to analyze the secondary school Mathematics Course
outcomes of the Maarif Model of Century of Tirkiye Educational
Program using the SOLO taxonomy. The study utilized document
analysis, a qualitative research method. The outcomes were analyzed
according to the SOLO taxonomy using software developed by the
researchers. The results of the analysis were then reported and
discussed.
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Introduction

In today’s world, rapid technological transformations have been impacting societies in both
positive and negative ways across various domains. These changes affect individuals at every
level, from social life to personal existence. In response, governments are enacting numerous
regulations to keep pace with these developments, with a primary focus on education systems.
Curricula that prepare individuals for social life serve as essential tools for adapting to these
changes and transforming technological advancements into economic value. To help
individuals keep up with the evolving world, curricula must be innovative and dynamic.
Consequently, policymakers must update educational policies and curricula to align with
technological transformations and societal needs, which is vital for enhancing a country’s future
competitiveness.

In this context, as of 2024, Turkiye has implemented the "Maarif Model of Century of
Turkiye” (MEB, 2024). The core approach of this curriculum is defined as building a national
identity beyond ideologies and fostering a society that embodies this identity. It is known that
previous curricula in Tirkiye utilized Bloom’s taxonomy of cognitive domains (Demirel, 2015).
However the taxonomic approach applied in the Maarif Model of Century of Tirkiye hasn't
been specified in references. This lack of clarity creates significant uncertainty in evaluating the
pedagogical foundations and learning outcomes of the curriculum.

A curriculum comprises objectives, content, teaching-learning processes, and assessment
activities. Objectives guide the implementation of educational activities within a structured plan
and help achieve designated outcomes (Filiz & Yildinm, 2019). Therefore, they are one of the
most crucial components of curricula and are directly related to taxonomic approaches.
Taxonomies are used to guide and facilitate the determination of objectives (Biimen, 2006).
These approaches also provide references for identifying the cognitive learning performances
required for objectives and the expected performance in assessment activities.

For many years, Bloom'’s taxonomy has been used in the Turkish educational system (Bimen,
2006; Demirel, 2019). However, there are numerous criticisms of Bloom’s taxonomy in the
literature (Ay, 2005; Furst, 1994; Krietzer & Madaus, 1994; Tutkun, 2012; Yuksel, 2007). Due to
these criticisms, alternative approaches have been explored. Among them, the SOLO taxonomy
is one of the most well-known and widely accepted internationally (Ari, 2013). The SOLO
taxonomy addresses potential ambiguities in Bloom's taxonomy, particularly in determining
cognitive levels (Hattie & Purdie, 1998). While Bloom's taxonomy was designed to select
representative tasks for exams (Biggs & Collis, 1982), the SOLO taxonomy is used to assess the
extent to which targeted learning outcomes are achieved and to evaluate teaching methods
that support these outcomes (Brabrand & Dahl, 2009).

The SOLO taxonomy was developed by Biggs and Collis (1982, 1991). This taxonomy
establishes a qualitative assessment system with a hierarchical structure to evaluate students’
learning processes (Minogue & Jones, 2009). Due to its hierarchical integrity, each level
incorporates the skills acquired at previous levels (Tomperi, 2016). The model is used to
evaluate students’ cognitive knowledge (Lian & Idris, 2006). According to the model, as the
depth of learning increases, the structural complexity of the work produced by students as
evidence of what they have learned also increases (Biggs & Collis, 1982).

196



International Journal of Curriculum and Instructional Studies, 74(2), 2024, 195-219 Satmaz & Yabanova

Figure 1
Schematization of SOLO Taxonomy Levels (Biggs, 1999).
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The explanation of the five-stage structure of the SOLO taxonomy is as follows (Brabrand &
Dahl, 2009; Groth & Bergner, 2006; Hattie & Purdie, 1998; Minogue & Jones, 2009; Padiotis &
Mikropoulos, 2010; Weyers, 2006):

o Pre-structural Stage: At this stage, the student is disengaged and lacks relevance
to the topic. Meaningful learning does not occur; students rely on meaningless
information and fail to grasp the essence of the issue. There is no meaningful
connection between the students’ questions and answers.

o Uni-structural Stage: In the unistructural stage, the student focuses on only one
aspect of the content, such as conceptual structures or terminology. Due to this
narrow focus, the level of understanding is low, and the student struggles to
generate ideas about the relationship between the specific content and the overall
concept.

o Multi-structural Stage: At the multistructural stage, the student can use one or
more pieces of information to solve a problem but fails to establish connections
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between them. A few meaningful yet independent attributes related to the topic are
learned. However, since relational connections between these pieces of information
are not made, the ideas generated are weak, and the statements lack consistency.

o Relational Stage: At the relational stage, the student begins to create meaningful
wholes by integrating multiple points. The student achieves meaningful learning by
establishing cause-and-effect relationships.

o Extended Abstract Stage: In the highest stage, the extended abstract stage, the
student goes beyond the given information to develop theories, generalizations,
creative ideas and can transfer this knowledge to new areas.

When examining the hierarchical structure of the SOLO taxonomy model, the abstract-
qualitative stage is observed to correspond to early adulthood (Biggs & Collis, 2014). The SOLO
taxonomy is believed to facilitate higher-level thinking, enhance academic performance,
organize complex learning content, and support the completion of learning tasks (Aronshtam
et al, 2021; Kaharuddin & Hajeniati, 2020). Studies comparing the SOLO taxonomy with other
taxonomies are particularly noteworthy in the fields of mathematics, biology, and language
teaching (Chan et al., 2002). In mathematics, the SOLO taxonomy is especially prominent, as it
is widely used to interpret and assess the mathematical thinking skills of students at all levels
(Vallecillos & Mareno, 2002).

According to Biggs and Collis (1982), SOLO taxonomy is different from Bloom's taxonomy
which is widely used in the literature. Bloom's Taxonomy is criticized for the ambiguity of the
differentiation between the levels of cognitive processes. SOLO taxonomy, on the other hand,
focuses on the qualitative aspect of learning and offers a hierarchical distinction between the
depth and complexity levels of students' conceptual understanding. It combines lower-order
and higher-order thinking processes into a single framework, making it suitable for the
assessment of learning outcomes in mathematics, where problem solving and conceptual
understanding are crucial. The SOLO taxonomy provides evidence on the extent to which
students achieve the intended learning outcomes. The taxonomy was used in this study
because it is appropriate for the cognitive and hierarchical structure of the Maarif Model of
Century of Tirkiye . This study aims to analyze the middle school mathematics curriculum of
the Maarif Model of Century of Tirkiye using the SOLO taxonomy. The focus on mathematics
stems from the widespread application of the SOLO taxonomy in subjects that require higher-
order cognitive skills and practical application. Tirkiye's educational policies and curricula are
continuously evolving. In this context, the new educational approach known as the "Maarif
Model of Century of Turkiye” has introduced significant innovations and changes to the middle
school mathematics curriculum. Understanding how these changes impact students’ learning
levels and cognitive development is of great importance. The SOLO taxonomy, used to analyze
the structure and complexity of students’ learning outcomes, is considered an effective tool for
evaluating curricula.

This study is significant as it analyzes the Maarif Model of Century of Tiirkiye's middle school
mathematics curriculum through the lens of the SOLO taxonomy, revealing the curriculum’s
impact on students’ learning processes and the quality of their outcomes. The analysis will
provide valuable insights for institutions developing educational policies, as well as for teachers
and educators, in identifying the strengths and weaknesses of the curriculum. Additionally, it
will contribute to the development of pedagogical strategies necessary for increasing the
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effectiveness and efficiency of mathematics teaching. Thus, the study aims to fill an important
gap both theoretically and practically.

Method

This study utilizes document analysis, a qualitative research method involving the systematic
examination of both printed and electronic materials (Bowen, 2009). Similar to other qualitative
research techniques, document analysis entails reviewing and interpreting data to uncover
meaning, gain insights into a topic, and draw conclusions (Corbin & Strauss, 2008). In this study,
the middle school mathematics curriculum (grades 5-8) from the Maarif Model of Century of
Turkiye, published online by the Board of Education and Discipline (TTK) under the Ministry of
National Education (MEB), was analyzed.

To explore the relationship between learning outcomes and the SOLO taxonomy,
researchers developed the “SOLO Taxonomic Analysis Algorithm.” This software was employed
to analyze the learning outcomes and determine their alignment with the SOLO taxonomy. The
algorithm categorizes predicate structures of the SOLO taxonomy alongside those provided by
the Ministry of National Education (MEB). It identifies connections with multiple categories, and
researchers then reviewed outcomes with mismatched predicates to identify these categories.
In the outputs analyzed with the algorithm, the outcomes that were compatible with more than
one category predicate were determined by the researchers by determining which level they
were at. As a result of the analysis, a collective report on the levels and outcomes was obtained
and subjected to final control by the researchers.

Data Collection

Given that the study aims to examine the learning outcomes of the middle school
mathematics curriculum, the mathematics curricula published by the Ministry of National
Education (MEB, 2024) were utilized as the data collection tool. The published curriculum
presents the middle school mathematics course comprehensively, addressing both learning
and sub-learning areas, as well as unit structures. This holistic approach was chosen to align
with the spiral nature of the mathematics curriculum.

Data Analysis

In this study, content analysis was employed to analyze qualitative data. Content analysis is
a method used to examine and interpret the content of various data types, including visual and
verbal information (Harwood & Garry, 2003). To facilitate a deeper analysis and interpretation,
specific classifications were made according to the levels of the SOLO taxonomy, based on the
document under examination by the researchers.

Validity and Reliability

In qualitative research, ensuring validity and reliability is crucial for enhancing the credibility
of findings and the accuracy of results. Validity evaluates whether the research accurately
measures what it intends to measure, while reliability ensures the consistency and
reproducibility of results. These efforts contribute to the generalizability and internal
consistency of the findings, thereby increasing the scientific value of the study. Strategies
employed to ensure validity and reliability in qualitative research strengthen the
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methodological rigor and boost readers’ confidence in the findings (Creswell, 2013; Lincoln &
Guba, 1985).

To enhance the internal validity of this study, all learning outcomes in the middle school
mathematics curriculum were meticulously examined. The researchers conducted a thorough
review of the entire curriculum to ensure its completeness, and this prolonged engagement
helped to bolster the study’s validity. To improve the external validity, the mathematics
curriculum was clearly defined as the context of the study, with a solid theoretical foundation
provided for the SOLO taxonomy. Furthermore, a comprehensive analysis was conducted,
offering a reference point for future research. As to ensure reliability, a literature review was
carried out, drawing on relevant studies in the field. This review helped to establish a sound
foundation for the study, which was presented objectively, free from researcher bias.

Results

In analyzing the middle school mathematics curriculum of the Maarif Model of Century of
Turkiye according to the SOLO taxonomy, the focus was placed on sub-achievement
statements rather than the main sentences of the learning outcomes specified in the
curriculum. During this analysis, the verb terms associated with different levels of the taxonomic
approach were categorized, as illustrated in the table below.

Table 1

Verbs Used in SOLO taxonomic Analysis and Their Levels

Levels Verbs

SOLO 2 Transfers, gathers information, notices, becomes aware, remembers, expresses, names,
marks, counts, says, recognizes, describes, repeats, diagnoses, accesses data

SOLO 3 Explains, names, understands, differentiates, determines, combines, transforms, labels,
calculates, examines, lists, creates a metaphor, clarifies, qualifies, numbers, exemplifies,
plans, symbolizes, classifies, sequences, presents, defines, structures, places, applies methods

SOLO 4 Analyzes, distinguishes, combines, integrates, infers, solves, evaluates, modifies, obtains,
justifies, observes, relates, expresses relationships, employs, accepts, decides, compares,
categorizes, controls, uses, demonstrates, measures, proposes, finds patterns, selects, tests,
classifies, questions, prepares questions, predicts, categorizes, provides justification, applies
theory to the field, identifies, adapts, interprets

SOLO 5 Examines in depth, generalizes, hypothesizes, creates theory, develops strategies, predicts,
discusses, designs, produces, makes assumptions, judges

Analysis of the Fifth-Grade Mathematics Curriculum

The fifth-grade mathematics curriculum comprises 23 learning outcomes and 108
achievement statements distributed across 6 themes. The number of achievement statements
within each theme is as follows: Theme 1 (n=24), Theme 2 (n=18), Theme 3 (n=27), Theme 4
(n=20), Theme 5 (n=14), and Theme 6 (n=5). The analysis of these achievement statements
according to the SOLO taxonomy is presented in Table 2.
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Table 2
Analysis of Fifth-Grade Mathematics Achievements According to the SOLO Taxonomy

Learning SOLO 2 SOLO 3 SOLO 4 SOLO 5 Total
Outcome
5.1.1. 1
5.1.2. -
5.1.3. -
5.1.4. -
5.2.1. -
5.2.2.
5.2.3.
5.2.4.
5.3.1.
5.3.2.
5.3.3.
5.3.4.
5.3.5.
5.3.6. -
5.3.7.
5.4.1.
5.4.2.
5.4.3.
5.4.4.
5.5.1.
5.5.2. -
5.6.1.
5.6.2. -
Total 10 40 42 16 108
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Table 2 shows that the highest number of achievement statements are at Level 4 (n=42),
while the lowest are at Level 2 (n=10). It is noteworthy that 14 out of the 23 learning outcomes
contain no statements at Level 2. Additionally, 4 outcomes begin with statements directly at
Level 4. Table 3 presents the analysis of the achievements according to the themes.

Table 3

Analysis of Fifth-Grade Mathematics Achievements According to Themes

™ SOLO 2 SoLo 3 SoL0 4 SOLO 5 Total
eme n % n % n % n % n %

5.1. 1 4,2 8 33,3 11 45,8 4 16,7 24 100,0
5.2. 1 5,6 9 50,0 4 22,2 4 22,2 18 100,0
5.3. 4 14,8 8 29,6 12 44,4 3 11,1 27 100,0
5.4. 1 5,0 10 50,0 5 25,0 4 20,0 20 100,0
5.5. 2 14,3 3 21,4 8 57,1 1 7,1 14 100,0
5.6. 1 20,0 2 40,0 2 40,0 - - 5 100,0

Total 10 9,3 40 37,0 42 38,9 16 14,8 108 100,0
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The analysis revealed that achievement statements are present at all levels in all themes
except for the 5th and 6th themes. The percentage indicators show that the highest proportion
of achievement statements are at Level 4 with 38.9%, followed by Level 3 with 37.0%. Figure 2
presents the percentage analysis of the themes according to the SOLO levels.

Figure 2
Percentage Analysis of Fifth-Grade Achievements According to SOLO Levels

60

50

Solo 2 Solo 3 Solo 4 Solo 5

4

o

w
o

2

o

1

o

mThemel mTheme2 mTheme3 mTheme4 mTheme5 mTheme6

The analysis reveals that fifth-grade achievements predominantly include Level 4 and Level
3 statements, with a nearly equal distribution between these levels.

Analysis of the Sixth-Grade Mathematics Curriculum

The sixth-grade mathematics curriculum comprises 24 learning outcomes and 125
achievement statements distributed across 6 themes. The number of achievement statements
within each theme is as follows: Theme 1 (n=36), Theme 2 (n=15), Theme 3 (n=24), Theme 4
(n=33), Theme 5 (n=14), and Theme 6 (n=3). Table 4 presents the analysis of these achievement
statements according to the SOLO taxonomy.
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Table 4
Analysis of Sixth-Grade Mathematics Achievements According to the SOLO Taxonomy

Learning SOLO 2 SoLO 3 SOLO 4 SoLO5 Total
Outcomes
6.1.1. - 3 2 2 7
6.1.2. - 1 2 2 5
6.1.3. - 2 - - 2
6.1.4. 1 2 - - 3
6.1.5. 1 2 - - 3
6.1.6. - 1 1 1 3
6.1.7. - - 2 1 3
6.1.8. - 3 5 2 10
6.2.1. 3 3 1 2 9
6.2.2. 2 1 - - 3
6.2.3. 1 2 - - 3
6.3.1. - 3 1 - 4
6.3.2. - 2 2 1 5
6.3.3. - 2 2 1 5
6.3.4. - 4 4 2 10
6.4.1. - - 3 - 3
6.4.2. - - 3 - 3
6.4.3. - 4 4 2 10
6.4.4. - 2 2 1 5
6.4.5. - 4 3 2 9
6.4.6. - - 2 1 3
6.5.1. 2 3 5 1 11
6.5.2. - 3 ; 3
6.6.1. : - 2 3
Total 10 44 49 22 125

Table 4 shows that the highest number of achievement statements are at Level 4 (n=49),
while the lowest are at Level 2 (n=10). Notably, only 6 out of the 24 learning outcomes contain
statements at Level 2. Additionally, in 6 outcomes, the statements begin directly at Level 4.
Table 5 presents the analysis of the achievements according to the themes.

Table 5
Analysis of Sixth-Grade Mathematics Achievements According to Themes
Theme SOLO 2 SOLO 3 SOLO 4 SOLO 5 Total
n % n % n % n % n %
6.1. 2 5,6 14 38,9 12 33,3 8 22,2 36 100,0
6.2. 6 40,0 6 40,0 1 6,7 2 13,3 15 100,0
6.3. - = 11 45,8 9 37,5 4 16,7 24 100,0
6.4. - = 10 30,3 17 51,5 6 18,2 33 100,0
6.5. 2 14,3 3 21,4 8 57,1 1 7,1 14 100,0
6.6. - = - = 2 66,7 1 33,3 3 100,0
Total 10 8,0 44 35,2 49 39,2 22 17,6 125 100,0
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The analysis reveals that in 3 themes, there are no achievement statements at Level 2.
Percentage indicators show that the highest proportion of achievement statements are at Level
4 with 39.2%, followed by Level 3 with 35.2%. The percentage analysis of the themes according
to SOLO levels is presented in Figure 3.

Figure 3
Percentage Analysis of Sixth-Grade Achievements According to SOLO Levels
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The analysis reveals that in 3 themes, there are no achievement statements at Level 2. The
percentage indicators show that the highest proportion of achievement statements are at Level
4 with 39.2%, followed by Level 3 with 35.2%. Figure 3 presents the percentage analysis of the
themes according to SOLO levels.

Analysis of the Seventh-Grade Mathematics Curriculum

The seventh-grade mathematics curriculum comprises 30 learning outcomes and 148
achievement statements distributed across 7 themes. The number of achievement statements
within each theme is as follows: Theme 1 (n=41), Theme 2 (n=22), Theme 3 (n=8), Theme 4
(n=47), Theme 5 (n=5), Theme 6 (n=14), and Theme 7 (n=11). Table 6 presents the analysis of
these achievement statements according to the SOLO taxonomy.
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Table 6
Analysis of Seventh-Grade Mathematics Achievements According to the SOLO Taxonomy
Learning SOLO 2 SOLO 3 SOLO 4 SOLO 5 Total
Outcome

7.1.1. - 3 - - 3
7.1.2. - 1 2 - 3
7.1.3. 1 2 - - 3
7.1.4. - 5 3 2 10
7.1.5. 1 4 2 2 9
7.1.6. 1 2 - - 3
7.1.7. 1 4 3 2 10
7.2.1. - 2 1 - 3
7.2.2. 2 3 4 1 10
7.2.3. 1 2 3 1 7
7.2.4. - 1 - 1 2
7.3.1. - 1 2 2 5
7.3.2. - - 3 - 3
7.4.1. - 1 - 1 2
7.4.2. 1 2 - - 3
7.4.3. 1 1 - 1 3
7.4.4. 2 1 1 - 4
7.4.5. - 1 2 1 4
7.4.6. - 4 4 2 10
7.4.7. - - 3 - 3
7.4.8. - - 3 - 3
7.4.9. - 2 2 1 5
7.4.10. - 4 4 2 10
7.5.1. - 2 - - 2
7.5.2. - - 3 - 3
7.6.1. 2 3 5 1 11
7.6.2. - 3 - 3
7.7.1. - 2 1 3
7.7.2. - 2 1 1 4
7.7.3. - 3 1 - 4
Total 13 56 57 22 148

An examination of Table 6 reveals that the majority of learning outcome statements are at
Level 4 (n=57), while Level 2 has the fewest (n=13). It's noteworthy that only 10 out of the 30
learning outcomes include statements at Level 2. Additionally, 6 outcomes begin directly with
Level 4 statements. The breakdown of learning outcomes by theme is presented in Table 7.
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Table 7
Analysis of Seventh-Grade Mathematics Achievements According to Themes
Theme SOLO 2 SOLO 3 SOLO 4 SOLO 5 Total
n % n % n % n % n %
7.1. 4 9,8 21 51,2 10 24,4 6 14,6 41 100,0
7.2. 3 13,6 8 36,4 8 36,4 3 13,6 22 100,0
7.3. - - 1 12,5 5 62,5 2 25,0 8 100,0
7.4. 4 8,5 16 34,0 19 40,4 8 17,0 47 100,0
7.5. - - 2 40,0 3 60,0 - - 5 100,0
7.6. 2 14,3 3 21,4 8 57,1 1 7,1 14 100,0
7.7. - - 5 45,5 4 36,4 2 18,2 11 100,0
Total 13 8,8 56 37,8 57 38,5 22 14,9 148 100,0

The analysis indicates that in 3 themes, there are no achievement statements at Level 2. The
percentage breakdown shows that Level 4 contains the highest proportion of achievement
statements at 38.5%, followed closely by Level 3 at 37.8%. These findings are consistent with
the patterns observed in the fifth and sixth grades. Figure 4 presents the percentage analysis
of the themes according to SOLO levels.

Figure 4

Percentage Analysis of Seventh-Grade Achievements According to SOLO Levels
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The analysis shows that seventh-grade achievements are predominantly composed of Level
4 and Level 3 statements, with Level 2 statements being quite limited at this grade level as well.

Analysis of the Eighth-Grade Mathematics Curriculum

The eighth-grade mathematics curriculum consists of 23 learning outcomes and 107
achievement statements distributed across 7 themes. The number of achievement statements
within each theme is as follows: Theme 1 (n=16), Theme 2 (n=15), Theme 3 (n=31), Theme 4
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(n=8), Theme 5 (n=17), Theme 6 (n=14), and Theme 7 (n=6). Table 8 presents the analysis of
these achievement statements according to the SOLO taxonomy.

Table 8
Analysis of Eighth-Grade Mathematics Achievements According to the SOLO Taxonomy

Learning S0oLo 2 SOLO 3 SOoLO 4 SOLO 5 Total
Outcome
8.1.1. 1
8.1.2. 1
8.1.3. -
8.1.4. -
8.2.1. -
8.2.2. 1
8.2.3. -
8.2.4. -
8.3.1. 1
8.3.2. -
8.3.3. -
8.3.4. -
8.3.5. 1
8.3.6. -
8.4.1. -
8.4.2. -
8.4.3. -
8.5.1. -
8.5.2.
8.5.3.
8.6.1.
8.6.2. -
8.7.1.
Total 8 39 40 20 107
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An examination of Table 8 reveals that the majority of achievement statements are at Level
4 (n=40), while the fewest are at Level 2 (n=8). It's noteworthy that only 7 out of the 23 learning
outcomes include statements at Level 2. The breakdown of achievements according to the
themes is presented in Table 9.

Table 9

Analysis of Eighth-Grade Mathematics Achievements According to Themes

Theme SOLO 2 SoLo 3 SoL0 4 SOLO 5 Total
n % n % n % n % n %

8.1. 2 12,5 7 43,8 4 25,0 3 18,8 16 100,0
8.2. 1 6,7 5 33,3 6 40,0 3 20,0 15 100,0
8.3. 2 6,5 13 41,9 9 29,0 7 22,6 31 100,0
8.4. - - 3 37,5 5 62,5 - - 8 100,0
8.5. - - 7 41,2 6 35,3 4 23,5 17 100,0
8.6. 2 14,3 3 21,4 8 57,1 1 7,1 14 100,0
8.7. 1 16,7 1 16,7 2 33,3 2 33,3 6 100,0
Total 8 7,5 39 36,4 40 37,4 20 18,7 107 100,0
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The analysis reveals that in 2 themes, there are no achievement statements at Level 2, with
only 7.5% of Level 2 achievements present across all themes. The percentage breakdown
indicates that the highest proportion of achievement statements are at Level 4 with 37.4%,
followed by Level 3 with 36.4%. These findings are consistent across the entire secondary
education curriculum. Figure 5 presents the percentage analysis of the themes according to
SOLO levels.

Figure 5
Percentage Analysis of Eighth-Grade Achievements According to SOLO Levels
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The analysis shows that eighth-grade achievements predominantly include Level 4 and Level
3 statements, with Level 2 statements remaining very limited at this grade level as well.

Comparative Analysis of the Middle School Mathematics Curriculum

In the analysis of the Maarif Model of Century of Tirkiye middle school mathematics
curriculum according to the SOLO taxonomy, a total of 488 achievement statements from the
fifth, sixth, seventh, and eighth grades were examined. The results of the class-based analysis
are presented in Table 10.

Table 10
Analysis of Middle School Mathematics Achievements According to SOLO Taxonomy

) SOLO 2 SOLO 3 SOLO 4 SOLO 5 Total
Grade % n % n % n % n %
Sthgrade 10 9,3 40 370 42 38,9 16 14,8 108 100,0
6thgrade 10 8,0 44 352 49 39,2 22 17,6 125 100,0
7thgrade 13 88 56 378 57 38,5 22 14,9 148 100,0
8thgrade 8 7,5 39 364 40 37,4 20 18,7 107 100,0
Total 41 84 179 36,7 188 385 80 16,4 488 100,0
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The analysis reveals a consistent distribution of achievement statements across different
grade levels according to SOLO levels. For all grade levels, the highest number of achievement
statements are distributed as follows: Level 4 (n=188), Level 3 (n=179), Level 5 (n=80), and
Level 2 (n=41). The ranking of achievement levels remains consistent across all grades,
indicating a uniform distribution pattern. Figure 6 presents the graphical representation of
achievements by level.

Figure 6

Percentage Analysis of Middle School Mathematics Achievements According to SOLO Levels
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As shown in the figure, the distribution of achievements across all grade levels is similar,
with a notable concentration at Levels 4 and 3. In contrast, achievements at Level 2 are
significantly lower.

Discussion, Conclusion and Implications

Examining the Maarif Model of Century of Tirkiye's middle school mathematics curriculum
across all grade levels reveals that the majority of achievements are concentrated at Level 4,
representing the relational level. Level 3, the multistructural level, follows closely, while Level 2,
corresponding to the unistructural level, is the least represented. This distribution aligns with
findings by Dogan (2020) in the 2018 primary school mathematics curriculum in Tlrkiye, where
Level 4 achievements were most frequent, followed by Level 3, with the fewest at Level 2.
However, Acar and Peker (2023) reported a different pattern in the 2018 middle school
mathematics curriculum, where Level 2 achievements predominated, followed by Level 3, with
Level 4 being the least common. The current findings suggest that the 2024 middle school
mathematics curriculum of the Maarif Model of Century of Turkiye aligns more closely with the
2018 primary school curriculum than with the middle school curriculum from the same period.

The frequency and percentage distribution of achievements across all grade levels resemble
a normal distribution curve, indicating a homogeneous structure within the curriculum. This
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observation is consistent with Aktan’s (2019) findings, who identified a similar pattern in the
2018 primary school mathematics curriculum when analyzed according to the revised Bloom's
Taxonomy. Studies using the SOLO taxonomy, such as Acar and Peker's (2023), support this
pattern, though Dogan’s (2020) study did not align with it.

The SOLO taxonomy, being cognitive in nature, mirrors Piaget's stages of cognitive
development. As students advance in age and grade level, one would expect the curriculum to
increasingly target higher cognitive levels (Anderson & Krathwohl, 2001; Biggs & Collis, 1982;
Goger & Kurt, 2016). However, this progression was not observed in the study. Instead, the
taxonomic levels appear to be structured homogeneously across grade levels. To enhance the
curriculum’s effectiveness, increasing the proportion of achievements at higher taxonomic
levels in upper grades while reducing those at lower levels could be beneficial. This adjustment
may lead to a more effective mathematics curriculum (Acar & Peker, 2023).

Research on curricula using the SOLO taxonomy across various subjects has revealed diverse
patterns: Oner (2022) found that most achievements in the 11th and 12th-grade geography
curriculum were at the relational level, with none at the unistructural level. Yurtcu and Aktan
(2023) discovered that primary and middle school achievements in the religion and ethics
curriculum were predominantly at the unistructural level, while high school achievements were
primarily at the abstract level. Dénmez and Zorluoglu (2020) observed that the science
curriculum was well represented at the unistructural and relational levels, but less so at the
multistructural and abstract levels. Ar (2023) noted that the life sciences curriculum focused
mainly on the relational level, with the abstract level being the least represented. Bursa (2022)
reported that most achievements in the social studies curriculum were at the relational level.
Akt Aslan (2022) highlighted that in the Turkish language curriculum, achievements were
predominantly at the relational level and least at the unistructural level.

These findings underscore the variability in how SOLO levels are represented across
different subjects and educational stages. In contrast, the middle school mathematics
curriculum under the Maarif Model of Century of Turkiye exhibits a homogeneous distribution,
with a significant concentration at the higher SOLO levels (4 and 3) and minimal representation
at the lower levels (2). This pattern differs from those observed in other subjects.

Recommendations

Based on these findings, it is recommended that the analysis of the Maarif Model of Century
of Turkiye be extended beyond the middle school mathematics curriculum to include the
primary school mathematics curriculum and other subject areas using the SOLO taxonomy. A
broader analysis would provide a more comprehensive understanding of how SOLO levels are
represented across various educational stages and subjects. Furthermore, while this study
focused on the achievements outlined in the mathematics curriculum, future research should
also examine textbooks and assessment questions to gain a fuller picture of the curriculum'’s
alignment with the SOLO taxonomy. This approach would offer deeper insights into how
educational materials and evaluations contribute to the development of cognitive skills as
defined by the SOLO taxonomy.
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TURKCE GENIiS OZET

Tiirkiye Yiizyih Maarif Modeli Ortaokul Matematik Dersi Ogretim
Programinin SOLO Taksonomisine Gére Analizi

Egitim programlan yasanan toplumsal gelismeler ve bilimsel ilerlemelere uyum saglamak
amaciyla belirli araliklarla guincellenmektedir. Bu kapsamda 2024 yil itibariyla Turkiye Yizyih
Maarif Modeli ismiyle Tirk egitim sisteminde de yeni bir egitim programi uygulamaya
alinmistir.  Egitim programi gelistirme slrecinde taksonomik yaklasimlardan siklikla
faydalanilmaktadir. Ancak aciklanan bu egitim programinda hangi taksonomik yaklasimdan
yararlanildigi belirtilmemistir. Bu calismanin amaci, Turkiye Ylzyilli Maarif Modeli Egitim
Programi'nin ortaokul matematik dersi kazanimlarinin SOLO taksonomisine gére analiz
edilmesidir. Calismada nitel arastirma yontemlerinden dokiman analizi teknigi kullanilmistir.
Arastirmacilar tarafindan gelistirilen yazilim ile kazanimlar SOLO taksonomisine gore analiz
edilmistir. Analiz sonuglar raporlastirilarak tartisilmistir.

Giris

GUnUmuz dinyasinda, teknolojide yasanan hizli dontsimler, pek cok alanda toplumlar
olumlu ya da olumsuz bicimde etkilemektedir. Bu dénusumler, toplumsal yasamdan bireysel
yasama kadar her duzeyde bireyler lizerinde etkili olmaktadir. Devletler, bu hizli dontsime
ayak uydurabilmek adina bircok alanda dizenlemeler yapmakta ve bunlarin basinda da egitim
sistemleri gelmektedir. Bireyleri toplumsal yasama hazirlayan egitim programlari, bu dénisiime
uyum saglamak ve teknolojik ilerlemeden ekonomik katma deger yaratmak amaciyla en dnemli
arac olarak karsimiza c¢ikmaktadir. EGitim programlarinin, bireylerin degisen diinyaya ayak
uydurabilmelerini saglamak icin yenilik¢i ve dinamik bir yapida olmasi gerekmektedir. Bu
baglamda, egitim politikalarinin ve 6gretim programlarinin, teknolojik déntsiim ve toplumsal
ihtiyaclarla uyumlu bir sekilde glincellenmesi, tlkenin gelecekteki rekabet glcuni artirmak
adina kritik bir 8neme sahiptir.

Bu baglamda, Turkiye'de 2024 yili itibariyla “Turkiye Ylzyili Maarif Modeli” egitim programi
hayata gecirilmistir (MEB, 2024). Bu programin temel yaklasimi, ideolojiler Gstl milli bir sahsiyet
insa ederek bu sahsiyete sahip bir toplum olusturmak olarak tanimlanmistir. Tirkiye'de daha
once hazirlanan 6gretim programlarinda, Bloom'un bilissel alan taksonomisinin kullanildigi
bilinmektedir (Demirel, 2015). Ancak, Turkiye Yizyilh Maarif Modeli'nin hangi taksonomik
yaklasimi referans aldigi belirtilmemistir. Bu durum, programin pedagojik temellerinin ve
ogrenme ciktilarinin degerlendirilmesi agisindan énemli bir belirsizlik yaratmaktadir.
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Bir egitim programinda hedef, icerik, 6grenme-o6gretme sirecleri ile 6lcme-degerlendirme
faaliyetleri programin dgelerini olusturur. Hedefler, egitim faaliyetlerinin bir plan dahilinde
yuritilmesinde ve belirlenen ¢iktilara ulasiimasinda yol gostericilerdir (Filiz ve Yildinm, 2019).
Bu nedenle egitim programlarinin en 6nemli bilesenlerinden birisidir ve taksonomik
yaklasimlarda dogrudan hedeflerle ilgilidir. Taksonomiler, hedeflerin belirlenmesinde yol
gosterici ve kolaylastirici olmasi bakimindan kullanilmaktadir (Bimen, 2006). Bu yaklasimlar
ayni zamanda hedeflerin hangi bilissel grenme performanslari gerektirdiginin belirlemesi ve
o0lcme degerlendirme faaliyetlerinde beklenen performans hakkinda da referans
olusturmaktadir.

Turk egitim sisteminde uzun yillar Bloom taksonomisi kullanilmistir (Bimen, 2006; Demirel,
2019). Ancak alan yazinda Bloom taksonomisine yonelik pek cok elestiri bulunmaktadir (Ay,
2005; Furst, 1994; Krietzer ve Madaus, 1994; Tutkun, 2012; Yuksel, 2007). Bu elestiriler nedeniyle
alternatif yaklasimlar incelenmeye baslanmistir. Bunlar arasinda uluslararasi alanda en c¢ok
bilinen ve kabul goéren taksonomilerden birisi SOLO taksonomidir (An, 2013). SOLO
taksonomisi, Bloom taksonomisinin biligsel duzeyleri belirleme noktasindaki potansiyel
belirsizliklerini ortadan kaldirmaktadir (Hattie ve Purdie, 1998). Bloom taksonomisi bir sinav igin
temsili gorevleri secebilmek amaciyla yapilmisken (Biggs ve Collis 1982), SOLO taksonomisi
hedeflenen 6grenme ¢iktilarini, bu ciktilara ne dlctide ulasildigini ve bu hedefleri destekleyen
ogretim bicimlerini degerlendirmek amaciyla kullanilmaktadir (Brabrand ve Dahl, 2009).

SOLO taksonomisi Biggs ve Collis (1982, 1991) tarafindan gelistirilmistir. Taksonomi,
dgrencilerin 6grenme sureglerini degerlendirmek icin hiyerarsik bir yapiya sahip niteliksel bir
degerlendirme sistemi kurmustur (Minogue ve Jones, 2009). Hiyararsik bir bitinlige sahip
oldugundan her dizey, dnceki dizeylerde kazanilan becerileri icermektedir (Tomperi, 2016).
Model 6grencilerin bilissel bilgilerini degerlendirmek icin kullaniimaktadir (Lian ve Idris, 2006).
Modele gore 6grenmenin derinligi arttik¢a, 6grencilerin 6grendiklerinin kaniti olarak urettikleri
calismalarin yapisal karmasikligi da artmaktadir (Biggs ve Collis, 1982).

SOLO taksonomisi modelinin hiyerarsik yapisi incelendiginde soyut — niteliksel asamanin
erken yetiskinlik dénemine karsilik geldigi gorilmektedir (Biggs ve Collis, 2014). SOLO
taksonomisinin daha ylksek diizeyli disiinmeyi sagladigi, akademik performansin gelismesine
katkida bulundugu, karmasik 6grenme iceriklerini dizenledigi ve 6grenme gorevlerinin yerine
getirilmesini destekledigi savunulmaktadir (Aronshtam vd., 2021; Kaharuddin ve Hajeniati,
2020). Daha ¢ok matematik, biyoloji ve dil 6gretimi alanlarinda SOLO taksonomisini diger
taksonomilerle karsilastiran calismalar dikkat cekmektedir (Chan vd., 2002). Ozellikle matematik
alaninda her dizeyden o6grencilerin matematiksel dusinme becerilerini yorumlamak ve
degerlendirmek icin kullanildigi gérilmektedir (Vallecillos ve Mareno, 2002).

Bu calismada Tiirkiye Yizyili Maarif Modeli Ortaokul Matematik Dersi Ogretim Programi'nin
SOLO taksonomisi ile analiz edilmesi amaglanmistir. SOLO taksonomisinin Ust bilissel ve
uygulama igerikli derslerde yaygin kullanilmasi nedeniyle matematik dersi 6zellikle secilmistir.
Turkiye'nin egitim politikalar ve 6gretim programlari, dizenli olarak gelisim gosteren ve
degisen bir yapiya sahiptir. Bu baglamda, "Turkiye Yizyillh Maarif Modeli" olarak adlandirilan
yeni egitim yaklasimi, ortaokul matematik dersinin 6gretim programina 6énemli yenilikler ve
degisiklikler getirmistir. Bu degisikliklerin, 6grencilerin 6grenme duzeylerini ve biligsel
gelisimlerini nasil etkilediginin anlasilmasi buyik 6nem tasimaktadir. SOLO taksonomisi,
ogrencilerin 6grenme c¢iktilarinin yapisini ve karmasikhgini analiz etmek icin kullanilan bir
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modeldir. Bu taksonomi, 6gretim programlarinin degerlendirilmesinde etkili bir ara¢ olarak
kabul edilir. Bu calisma, Tirkiye Yuzyilli Maarif Modeli'nin ortaokul matematik dersine iliskin
ogretim programini SOLO taksonomisine gore analiz ederek, programin 6grencilerin 6grenme
streclerine ve ¢iktilarinin niteligine olan etkisini ortaya koymasi agisindan 6nemlidir. Bu analiz,
egitim politikalari gelistiren kurumlara, 6gretmenlere ve egitimcilere, programin gicla ve zayif
yonlerini belirleme konusunda degerli bilgiler sunacaktir. Ayrica, matematik 6gretiminde
etkinlik ve verimliligin artirilmasi icin gerekli olan pedagojik stratejilerin gelistiriimesine de
fayda saglayacaktir. Bu nedenle, ¢alisma hem teorik hem de pratik agidan énemli bir boslugu
doldurmayi hedeflemektedir.

Yontem

Bu arastirmada nitel arastirma yontemleri icerisinde yer alan dokiman incelenmesi teknigi
kullanilmistir. Dokiiman incelemesi basili ve elektronik materyallerin incelenmesi veya
degerlendirilmesi amaciyla kullanilan sistematik bir analiz yéntemdir (Bowen, 2009). Diger
¢ozumleyici nitel arastirma yontemlerinde oldugu gibi, dokiiman analizi de anlami ortaya
ctkarmak, bir konuda fikir ylritmek ve bir cikarim elde etmek amaciyla verilerin incelenmesi ve
yorumlanmasi stireglerini igerir (Corbin ve Strauss, 2008). Bu calismada, Turkiye'de programlarin
hazirlanmasi ve yayinlanmasindan sorumlu kurum Milli Egitim Bakanligi (MEB) birimlerinden
Talim Terbiye Kurulu (TTK) tarafindan internet izerinden yayinlanan Turkiye Ylzyih Maarif
Modeli Ortaokul Matematik Dersi Ogretim Programi (5, 6, 7 ve 8. Siniflar) incelenmistir.

Ogrenme ciktilarinin SOLO taksonomisine olan iliskisinin analiz edilebilmesi amaciyla SOLO
Taksonomik Analiz Algoritmasi arastirmacilar tarafindan gelistirilmis, 6grenme ciktilar bu
yazilim ile analiz edilerek SOLO ile olan iliskisi belirlenmistir. Gelistirilen algoritmaya SOLO
taksonomisinin yiklem yapisi ile MEB tarafindan yayinlanan ve taksonomide yer almayan
yliklem yapilari incelenip kategorize edilerek islenmistir. Yazilimin birden fazla kategori ile iligki
kurdugu kazanimlar arastirmacilar tarafindan incelenerek kategorisi belirlenmistir.

Bulgular

Besinci sinif programi incelendiginde en cok 4. dizey (n=42) en az ise 2. dizey (n=10)
kazanim ifadesinin yer aldigi gorilmektedir. 23 6grenme ¢iktisinin 14'linde 2. dlizey kazanimin
ifadelerinin yer almamasi dikkat ¢ekmektedir. 4 ciktida ise dogrudan 4. diizey kazanimdan
baslandigi gorilmektedir.

Altinci sinif programi incelendiginde en cok 4. diizey (n=49) en az ise 2. diizey (n=10)
kazanim ifadesinin yer aldigi gorilmektedir. 24 6grenme ¢iktisinin sadece 6'sinda 2. diizey
kazanimin ifadelerinin yer almasi dikkat ¢ekmektedir. 6 ¢iktida ise dogrudan 4. dlzey
kazanimdan baslandigi gorilmektedir.

Yedinci sinif programi incelendiginde en ¢ok 4. diizey (n=57) en az ise 2. dizey (n=13)
kazanim ifadesinin yer aldigi gorilmektedir. 30 6grenme ciktisinin sadece 10'unda 2. diizey
kazanim ifadelerinin yer almasi dikkat cekmektedir. 6 ¢iktida ise dogrudan 4. diizey kazanimdan
baslandigi gorilmektedir.
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Sekizinci sinif programi incelendiginde en ¢ok 4. diizey (n=40) en az ise 2. diizey (n=8)
kazanim ifadesinin yer aldigi goérilmektedir. 23 6grenme ¢iktisinin sadece 7'sinde 2. diizey
kazanim ifadelerinin yer almasi dikkat cekmektedir.

Tum sinif diizeyleri karsilastirmali olarak incelendiginde SOLO diizeylerine gére kazanimlarin
farkh sinif dizeylerinde benzer sekilde dagilim gosterdikleri gorilmektedir. Tam sinif
dizeylerinde en ¢ok kazanim ifadesinin yer aldigi diizey sirasiyla 4. diizey (n=188), 3. diizey
(n=179), 5. dizey (n=80) ve 2. dizey (n=41) seklinde tespit edilmistir. Kazanim diizeylerinin
siralamasi tim sinif dizeylerinde toplam ile ayni siralamada gerceklesmistir. Bu noktada
kazanimlarin dizeylere dagihimlarinda tutarlilik oldugu goérilmektedir.

Tartisma, Sonug ve Oneriler

Turkiye Yizyili Maarif Modeli Ortaokul Matematik Dersi Ogretim Programi'nin tim sinif
dizeylerindeki kazanimlari incelendiginde en fazla 4. dizey olan iliskisel dizeye iliskin
kazanimlarin yer aldigi gorilmektedir. Bu durumu 3. dlzey olan ¢ok yonli yapi takip
etmektedir. En az 2. dizey tek yonli yapi diizeyine iliskin kazanimlar bulunmaktadir. Benzer
durumu Dogan (2020) Turkiye'de uygulanan ilkokul matematik programinda (2018) oldugu
sonucunu belirtmistir. Acar ve Peker (2023) Turkiye'de uygulanan ortaokul matematik
programinda (2018) yer alan kazanimlarinin solo taksonomisine gore siniflandirilmasinda en
fazla 2. diizey olan tek yonli yapi dizeyinde oldugunu daha sonra 3. dlizey olan ¢ok yonli
yapida oldugunu en az ise 4. duizey olan iliskisel yapida yer aldigini belirtmektedir. Bu durum
arastirmada incelenen 2024 yilinda uygulanmaya baslanan Turkiye Yuzyili Maarif Modeli
Ortaokul Matematik Dersi Ogretim Programi'nin 2018 yilinda Tirkiye'de uygulanmaya
baslanan matematik programlarindan ilkokul kisminin (1-4. sinif) ile ortistigu, (5-8. sinif) ile
ortismedigi sonucuna ulasilmaktadir.

Tum sinif dizeyindeki kazanimlarin frekans ve yiizde oranlari dikkate alindiginda oranlarin
sekilsel olarak normal dagilim egrisine benzedigi gorulmektedir. Bu durum ortaokul matematik
programinin homojen bir yapiya gore hazirlandigini gostermektedir. Aktan (2019) ilkogretim
matematik 6gretim programina (2018) iliskin kazanimlarinin yenilenen Bloom taksonomisine
gore inceledigi calismada da bu durum benzerlik gostermektedir. Benzer sekilde SOLO
taksonomisine gore yapilan calismada (Acar ve Peker, 2023) bu durum desteklenmektedir.
Dogan'in (2020) yapmis oldugu arastirmada ise bu durum ile 6rtiisme olmadigi gorilmektedir.

SOLO siniflandirmasi, bilissel seviyede oldugu igin bu alanda calisan Piaget'nin bilissel
gelisim evrelerine benzemektedir. Ogrencilerin yas ve sinif diizeyleri artikca bilissel diizeylerine
hitap eden kazanimlarin artmasi beklenmektedir (Anderson ve Krathwol, 2001; Biggs ve Collis,
1982; Goger ve Kurt, 2016). Arastirmada bu durum goézlemlenmemistir. Taksonomik diizeylerin
dagilimlarinin homojen bir yapi ile olusturuldugu goérulmektedir. Programin daha islevsel
olmasi acisindan Ust siniflara gegildikce taksonominin Ust seviyelerine karsilik gelen
kazanimlarin artirilmasi, alt diizeylere denk gelen kazanimlarin azaltilmasi matematik 6gretim
programini daha verimli hale getirebilir (Acar ve Peker, 2023).

Alan yazinda diger derslere iliskin SOLO taksonomisine gore 6gretim programlarina yonelik
arastirmalarda, Oner (2022) Cografya dersi 6gretim programinda yer alan 11 ve 12. Sinif
kazanimlarinin SOLO taksonomisine gore incelemesinde, en fazla iliskisel diizeyde kazanim
oldugu, tek yonli dizeye iliskin kazanimin olmadigi ifade etmistir. Yurtcu ve Aktan (2023) Din
Kaltiiri ve Ahlak Bilgisi Dersi Ogretim Programi’'nda (ilkokul 4. sinif, ortaokul 5, 6, 7 ve 8. sinif,
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ortadgretim 9, 10, 11 ve 12. siniflar) yer alan kazanimlarin ilkokul ve ortaokul kazanimlarinin en
cok tek yonlu yapiya uygun kazanimlara yer verildigi, lise diizeyinde ise en ¢ok soyutlanmis
yapiya uygun kazanimlarin yer aldigini belirlemistir. Donmez ve Zorluoglu (2020) Fen Bilimleri
Dersi Ogretim Programi’'nda yer alan kazanimlarin SOLO taksonomisine gére analizinde, tek
yonlu yapi ve iliskisel yapi basamaklarinin temsil glclerinin ytksek; cok yonli ve soyutlanmig
yapi basamaklarinin ise az oldugu sonucuna ulasmislardir. Ari (2023) Hayat Bilgisi Dersi Ogretim
Programi’'nda yer alan kazanimlarin SOLO taksonomisine gore incelenmesinde, en ¢ok iligkisel
yapi diizeyinde en az ise soyut yapi evresinde oldugunu belirtmislerdir. Bursa (2022) Sosyal
Bilgiler Ogretim Programi'nin SOLO taksonomisine gdre incelenmesinde, kazanimlarin
cogunlugunun iliskisel yapi evresinde oldugu gorilmustir. Akti Aslan (2022) Turkce Dersi
Ogretim Programi kazanimlarinin SOLO taksonomisine gére incelenmesinde, kazanimlarin en
cok iliskisel yapi basamagini, en az ise tek yonli yapi basamagi temsil ettigi gorilmustir. Tim
bu sonugclar dikkate alindiginda, arastirmada elde edilen sonuglar ile farklilik gosterdigi
gorulmektedir.

Alan yazin ve arastirma sonuglar dikkate alindiginda, Turkiye Yuzyili Maarif Modeli basta
ilkokul Matematik Dersi Ogretim Programi'nin ve diger derslere iliskin programlara yénelik
SOLO taksonomisi agisindan incelenmesi 6nerilmektedir. Ayrica, bu arastirma sadece
matematik dersi 6gretim programina iliskin kazanimlar incelenerek yapilmistir. Bu derslere ve
diger derslere iliskin ders kitaplarn ve degerlendirme sorularini dikkate alarak arastirmalar
yapilmasi dnerilmektedir.
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