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Research Article

The aim of this study is to examine students' perceptions about ethnomathematics-
supported instruction of the topics of reflection, translation, rotation and axis of
symmetry, which are part of the sub-domain of transformational geometry in
geometry education. This study was conducted with fourteen 8th-grade students
enrolled in a public school in Tekirdag, Turkey during the spring semester of the 2023-
2024 academic year. The participants' perceptions were examined throughout a three-
week course (two class hours per week) that integrated ethnomathematics with
transformational geometry. Data collection tools included lesson video recordings of
the lessons, teacher reflection journals, student reflective thinking forms, and student
worksheets. Content analysis was used to analyze the data. According to the research
findings, the integration of an ethnomathematics approach increased students'
interest and motivation toward geometry content. Students' perceptions showed that
they were able to relate geometric concepts to everyday life. The ethnomathematics
approach also assisted students in questioning concepts related to transformational
geometry and drawing conceptual inferences.
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Arastirma Makalesi

Bu arastirmanin amaci, geometri 6gretiminde donusim geometrisi alt 6grenme
alaniyla ilgili konulardan olan yansima, 6teleme, donme ve simetri ekseni konularinin
etnomatematik destekli 6gretimine iliskin 6grenci algilarini incelemektir. Bu galisma,
2023-2024 egitim-6gretim yili bahar doneminde Tekirdag'daki bir devlet okulunda
6grenim gbren on dort 8. sinif 6grencisi ile gergeklestirilmistir. Katiimcilarin algilar,
etnomatematigi déniusim geometrisiyle butlnlestiren (g haftalik bir ders sireci
(haftada iki ders saati) boyunca incelenmistir. Veri toplama araglari ders video
kayitlarini, 6gretmen yansitma ginluklerini, 6grenci yansitici disiinme formlarini ve
6grenci calisma sayfalarini igermektedir. Verilerin analizi igin igerik analizi kullanilmistir.
Arastirma bulgularina gore etnomatematik bakis agisinin entegrasyonu 6grencilerin
geometri igerigine olan ilgisini ve motivasyonunu artirmistir. Ogrencilerin algilari,
geometrik  kavramlari  gunlik hayatla iliskilendirebildiklerini  gdstermistir.
Etnomatematik perspektifi 6grencilere donisim geometrisi ile ilgili kavramlar
sorgulama ve bunlarla ilgili kavramsal ¢ikarimlar yapma konusunda yardimci olmustur.
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Introduction

Mathematics has a systematics formed by its own rules and a language that expresses this
systematics. Although the mathematical language used in formal learning environments is universal,
mathematical discoveries, discussions and mathematical conversations in the classroom are unique in
each culture (Civil, Planas, & Quintos, 2005). Classrooms are part of communities with defined cultural
practices and students come to the classroom with the values, norms and concepts of the cultures to
which they belong. The different cultural elements that students bring to the classroom can sometimes
constitute the context of the learning content and sometimes the pre-learning of the concept to be
learnt. There are studies showing that cultural elements contribute to the design of learning
environments such as perceiving mathematics as a part of daily life, establishing meaningful
relationships between mathematical concepts, and learning mathematics more deeply (Bishop, 1994;
Boaler, 1993 and Zaslavsky, 1991). However, if the relationship between culture and mathematics is not
sufficiently structured in the curriculum, students may perceive mathematics as abstract, disconnected
from real life and difficult. However, planning a mathematics education that can integrate with students'
cultural backgrounds and add meaning to their experiences can make learning both permanent and
deeper. A cultural mathematics practice that can build a bridge between mathematics education and
real life can make mathematics teaching concrete for students (Desai et al., 2021; Umbara et al., 2021).
At this point, the ethnomathematics approach, which can bring together mathematics and cultural
context, stands out as a remarkable research area both theoretically and practically.

The concept of ethnomathematics was first introduced by Ubiratan D'Ambrosio, who defined it as
the methods and techniques (tics) used to learn about, make sense of, explain and manage the reality
(mathema) encountered by different social, political and cultural (ethno) structures (D'Ambrosio, 2018).
Researchers studying the concept of ethnomathematics did not find it sufficient to explain the
development of mathematics as more Eurocentric and independent of values, and emphasised that such
a situation may not accurately reflect the development process of mathematics throughout the ages.
According to ethnomathematics researchers, advocating a more culturally sensitive view of
mathematics would be much more accurate to explain the development of mathematics (Adam, 2002;
D'Ambrosio, 1985). For this reason, it has been observed that the implementation of mathematics
curricula that include cultural elements has significant effects on students’ cognitive and affective
domains, and that these cultural elements in the curricula contribute to deepening students’
understanding of mathematics, seeing mathematics as a part of their experiences and thus developing
meaningful connections (Bishop, 1994; Orey & Rosa, 2007). In addition, a conscious planning of
mathematics teaching in which cultural factors are taken into account enables the formation of
interactive learning environments among students, teachers and other stakeholders, the use of various
methods and techniques in the teaching process, and students' more meaningful learning by associating
mathematics with real life (Aguirre et al., 2013). In this respect, ethnomathematics appears as a
powerful teaching approach that allows students to discover mathematical concepts based on their own
cultural experiences and makes learning more meaningful by bridging formal mathematics with the
cultural elements of society.

Ethnomathematics, as a multifaceted concept, is an approach that is related to various educational
concepts. When the literature is examined, the integration of this approach into mathematics curricula
and course contents (Shirley & Palhares, 2016; Zhang & Zhang, 2010), teachers’ and prospective
teachers’ awareness of ethnomathematics (Cenberci & Horzum, 2023; Ergene & Ergene, 2020; Mania &
Alam, 2021), the use of ethnomathematics in the mathematics learning processes of immigrant students
(Bahadir, 2021), its relationship with realistic mathematics education and problem solving skills (Nur et
al, 2020; Nursyahidah et al., 2018) and reflections of ethnomathematics in textbooks (Demir & Seckin
Kapucu, 2023). In this context, studies on how ethnomathematics-based applications are used in a field
such as geometry, which includes visual structures, are included in the literature (Abiam et al., 2016;
Aktuna, 2013; Kara & Togrol, 2010; Prahmana & D'Ambrosio, 2020). These studies reveal that the
ethnomatetic approach has positive effects on students' academic achievement and motivation towards
the course in geometry teaching. In this context, it can be said that it is important to examine the place
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of geometric structures in cultural elements and to concretise the application areas of
ethnomathematics. Especially the transformation geometry in Turkish rug motifs offers a unique context
for this kind of research.

In Turkey, it is seen that many traditional motifs and patterns are used to visually enrich woven
products such as bags, saddlebags, carpets and rugs. When these patterns and motifs are analysed from
past to present, it is seen that they all have special meanings and names in themselves. The patterns and
motifs used express network types, social status, wishes, longings, expectations, beliefs, migration,

disasters, sorrows, joys and worries (Figure 1).

Figure 1
Examples of Kilim Motifs Used in Anatolia”

S
&>

SCORPION LOVE AND UNION ABUNDAMNCE SHACKLE HOOK
STAMP HANDS ON HIPS EYE TREE OF LIFE HUMAN
RAM'S HORN WOLF'S MOUTH EARRING AMULET BURDOCK

HAIR TIE BOXED WATERWAY COMB STAR

Kiguk (2014) stated that mathematical elements, calculations and geometric patterns are used in
rug weavings and motifs reflecting the cultural characteristics of Anatolia. In parallel with this, when
Figure 1 is analysed, it can be said that the mathematical and geometric structure on which each motif is
based is different as well as the meaning and emotion it carries. In the formation of kilim motifs, it is
seen that many different geometric shapes such as square, rhombus, triangle, rectangle, pentagon,
hexagon, trapezoid; vertical or horizontal symmetry as symmetry; and features with structurally convex
(convex) or concave (concave) shapes are used together. These geometric elements are blended with
reflection, translation, rotation and symmetry axis transformations and designed as rich pattern
compositions, thus transforming each rug into both a cultural and mathematical narrative. As a matter
of fact, Andersson (2008) revealed in his research that students mostly associate the objects they
encounter with geometry concepts in out-of-school learning environments. This indicates that the
mathematical and geometric aspects of the motifs and patterns in rugs can provide an effective learning
environment for students. Especially in the national mathematics curriculum (MoNE, 2018), which has a

* The motifs were drawn by the authors using the book ‘Anatolian motifs from Catalhéyiik to the
present day’ published by Mine Erbek (2002).
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guiding role in the structuring of mathematics courses, it is recommended to work on patterns, motifs
and similar visuals in the teaching of symmetry, translation, reflection, rotation and symmetry axis, and
to make use of our traditional arts (tile, ceramic, weaving, etc.) in these studies. In the new mathematics
curriculum (MoNE, 2024), which was created within the framework of the Turkish Century Education
Model, which started to be used in Turkey as of 2024, emphasis is placed on students' inferences about
the formation of images of shapes under reflection, translation, rotation and symmetry axis
transformation within the scope of the “transformation” theme and their skills about transformations.
According to the curriculum, it can be said that rug motifs and patterns can be used as pedagogical tools
that provide not only visual richness but also conceptual depth and meaningful learning in teaching
transformation geometry topics.

It is very important that geometry teaching should be supported with ethnomathematical elements
as suggested in the curriculum and structured in a way to contribute to students' understanding of
mathematical concepts. In his meta-synthesis research on ethnomathematics, Bakkal Boztepe (2025)
concluded that more studies are needed on how to apply ethnomathematical practices and approach in
the classroom environment, that ethnomathematical practices and therefore cultural elements are not
sufficiently represented in mathematics curricula and teaching programmes, and that
ethnomathematical practices have a positive effect on students' academic achievement and cognitive
process skills. This result clearly reveals the need for in-depth research examining the changes in student
perceptions of mathematics lessons supported by cultural elements in teaching processes enriched with
ethnomathematics, how students construct geometric concepts with ethnomathematics, and how the
mathematical ideas behind these structures are handled. In this context, it was thought that traditional
Turkish rug motifs and patterns could provide a unique ground for the teaching process both culturally
and mathematically. The geometrically layered structure of rug motifs can provide a rich and meaningful
context in the teaching of transformation geometry topics and provide a learning environment for
students to observe concepts such as symmetry, reflection, translation, rotation and axis of symmetry
not only at the abstract level but also through concrete cultural elements. In this direction, the aim of
the research is to examine students' perceptions of these subjects in a teaching process in which the
subjects of reflection, translation, rotation and axis of symmetry in the sub-learning area of
transformation geometry are integrated on the basis of ethnomathematics, especially Turkish rug
motifs. In line with this purpose, answers to the following problems were sought:

1. How do students perceive the concepts related to transformational geometry (reflection,
translation, rotation and axis of symmetry) in the teaching process supported by ethnomathematics
approach?

2. In ethnomathematics-based learning environments, how do students develop an awareness of the
contribution of cultural elements in learning processes?

Method
Research Model

This study was conducted to examine students' perceptions of geometry teaching supported by
ethnomathematics practices. In the study, a case study, which provides the opportunity to examine a
situation, phenomenon or event in depth with a limited number of samples within the framework of
qualitative research method, was used (Yildirrm & Simsek, 2021). In this context, the case examined in
the study is to reveal the reactions of eighth grade students to ethnomathematics-based teaching
practices in the teaching of transformation geometry (reflection, translation, rotation and axis of
symmetry) and their approaches to this process. Within the scope of the study, a course application in
which ethnomathematics was integrated into transformation geometry was given to the participants for
3 weeks (two class hours per week), and the perceptions of the students regarding the use of
ethnomathematics in teaching transformation geometry topics were examined during and at the end of
the process. In this respect, the study aims to provide original data on the instructional function of
ethnomathematics in a concrete context.
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Study Group

The study group of this research consists of students who attended the 8th-grade of a public school
in Tekirdag province in the Spring Term of the 2023-2024 Academic Year and volunteered to participate
in the study. A total of 14 students participated in the study. In the sample selection of the study, easily
accessible case sampling was used. This approach is a sampling method that provides practicality and
time to the research and aims to collect data on a group that is easy to access and close (Yildirm &
Simsek, 2021). The selection of the study group started with an announcement and invitation to the
classes taught by the first researcher about the content of the study. The research was conducted with
students who responded positively to the invitation and volunteered. Based on the observations of the
researcher, the general characteristics of the research group were that they were curious and highly
motivated to learn. As stipulated by the Mathematics Curriculum (2018), the students studied the topics
of reflection, translation, rotation and axis of symmetry, which are the topics of transformation
geometry in the 8th grade, in an integrated manner for the first time. In the new curriculum prepared by
the Ministry of National Education (2024), in the context of the “transformation” theme, it is
emphasised to develop the skills of analysing, inferring and solving problems involving transformations
regarding the image of a geometric figure in the vertical coordinate system in reflection, translation,
rotation and symmetry axis transformation.

Ethical approval for this research was obtained from the Ted University Human Research Ethics
Committee (decision dated 28.02.2025, approval number 2024-25).

Data Collection Tools

In this study, lesson video recordings, teacher reflection diary, student reflection form and student
worksheets were used as data collection tools. The purpose of the data collection tools used, the
development process of the tool, the scope-content and the measures taken in terms of validity-
reliability are explained for each data collection tool.

Lesson Video Recordings

The main data source of the study is the video recordings taken in the classroom during the study.
The study lasted for 3 weeks and video recordings were taken for 6 lesson hours, 2 lesson hours per
week. The video camera was placed at the back of the classroom so as not to interfere with the learning
environment and to record the whole classroom and the smart board used in the classroom. Thus, in-
class discussions, student questions and answers, and the teacher's lecture process were recorded as
data, and after the completion of the application, the video recordings were transcribed to prepare for
the analysis process.

Teacher Reflection Diary

Teacher reflection journal is a measurement tool that the implementing teacher will use to record
his/her impressions of the lesson after each lesson. The implementing teacher is also the researcher of
this study. The purpose of this measurement tool is to check and verify the validity of students'
perceptions of the process from the teacher's perspective. In the measurement tool, there are 5
questions that examine the teacher's general impressions of the lesson, the students' processes of
establishing the relationship between the rug motif and the related subject, the remarkable student-
student and teacher-student dialogue about the process, and the situations in which students have
difficulty in understanding/relating in the process. The teacher knows these questions before the lesson
and makes observations in the lesson within the framework of these questions. The teacher answered
the questions in the teacher reflection journal in writing after 2 lesson hours each week. The questions
in the teacher reflection diary are presented in Table 1.
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Table 1
Teacher Reflection Diary
Teacher Reflection Diary

Subject: Date:

1. Could you briefly summarise your general
impressions (process, student motivation, etc.)
about the lesson you taught today?

2. Could you share your detailed evaluation of
how students conceptually associate the rug motif
you used with the subject of the course
(translation/reflection/symmetry/rotation)?

3. Can you share your impressions about how
students go through the processes related to the
dynamic geometry software you use?

4. If there was a teacher-student or student-
student dialogue that surprised you in the lesson,
could you share this dialogue and your
evaluations about this dialogue?

5. If there was a situation that students had
difficulty in understanding/relating during the
teaching of the course, could you explain this?

Student Reflective Thinking Form

The purpose of this data collection tool is to examine students' thoughts about the integration of
ethnomathematics into the geometry teaching process. For this purpose, the participating students
were asked to fill out this form at the end of the 3 weeks of the study. For the first version of the
measurement tool, a total of 8 questions were prepared that questioned the students’ conceptual
relationship between rug motifs and rug weaving process and the related geometry subject, the
students’ thoughts about the process and the daily life equivalence of the related geometry subject.
These questions were submitted to the examination of two academicians working on geometry teaching
in order to ensure content validity. As a result of the feedbacks received, the questions were organised
as 5 questions questioning the students' thoughts about the awareness of the relationship between
geometry and rug motifs and rug weaving process, the contribution to student learning, supporting
student motivation, and realising the relationship between the concepts of reflection, translation and
rotation and their use in daily life. Students were given approximately 40 minutes at the end of the
process to fill out this form. Thus, the students reflected on their thoughts about the process and shared
their thoughts in writing with the researchers. The questions of the student reflective thinking form are
presented in Table 2.

Table 2
Sample Reflective Thinking Form for Student
Reflective Interview Form on Rotation and Axis of Symmetry

Nickname: Date:

Classroom: Lesson:

1. Can you briefly summarise what you have
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learnt from today's lesson?

2. How would you evaluate the lesson (Did it
contribute to your learning? Did you enjoy it?
etc.)?

3. Can you tell us about the most enjoyable and
useful part of the course?

4. How competent do you feel about rotation on
the coordinate plane and the axis of symmetry?
Evaluate.

5. How competent do you feel in giving examples
of the use of rotation and axis of symmetry in
daily life? Evaluate.

6. Briefly explain how there is a relationship
between rug weaving and the topics of rotation
and axis of symmetry.

7. Was there any concept/process that you had
difficulty in understanding in this course? Explain.

Student Worksheets

The purpose of this data collection tool is to evaluate students' performance in transformation
geometry topics after the lessons in which ethnomathematics was integrated into the geometry
teaching process. For this purpose, the students were given instructions to perform reflection,
translation and rotation applications with 3 rug motifs. For the three questions in the measurement
tool, expert opinions were obtained from two academicians working on geometry teaching in terms of
appropriateness to the subject scope, appropriateness to the grade level and difficulty level. The experts
found all three questions appropriate in terms of the specified criteria. This measurement tool was
administered to the students for approximately 40 minutes after the course processes related to
transformation geometry were completed. The questions of the student worksheet are given in Table 3.

Table 3
Questions of the Student Worksheet
Student Worksheet

1. First project the given hands on hips
pattern with respect to the x-axis, then
project it with respect to the y-axis and then
translate it upwards by 7 br. Explain how you
think.

0=(4,59) 5
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A=(1,6 B=(7,6)

2. Move the given shackle motif first 8 br to

the left and then 6 br down and then

symmetrise it with respect to the y-axis. ;
Explain how you think.

K=(1,1) L=.1

3. First rotate the given earring pattern by

2709, then reflect it with respect to the x — :
axis and finally translate it 6 to the right. ¢
Explain how you think. ;

,3 D=(5,-3)

Data Collection

The data collection process of the research started with the preparation of the lesson plans by the
researchers of this study to cover the topics of transformation geometry (reflection and translation). In
this process, different motifs frequently used in Anatolian rugs were used to study ethnomathematics.
Since the Mathematics Curriculum (MoNE, 2018) recommends the use of dynamic geometry software in
the topics of reflection, translation and rotation, which are the components of transformation
geometry, dynamic geometry software was also used in the lesson planning process. Thus, students had
the opportunity to learn the existence of point motions, which form the basis of reflection, translation
and rotation concepts, systematically and supported by the spatial structures offered by dynamic
geometry software. Expert opinions on the prepared lesson plans were obtained from two academicians
working on geometry teaching and two mathematics teachers with more than 10 years of teaching
experience. The experts found the lesson plans appropriate in terms of suitability for teaching the
subjects, suitability for the curriculum and suitability for the grade level. Lesson plan 1 of the prepared
lesson plans is given in Table 4.

Table 4
Sample Lesson Plan
Daily Lesson Plan 1

Course Title Mathematics

Grade 8th Grade

Learning Area M. 8. 3. Geometry and Measurement
Sub-Learning Area M. 8. 3. 2. Transformation Geometry
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Duration 40+40 minutes
Course Objectives 1. To teach students the geometrical foundations of rug weaving
process.

2. To introduce the geometric structures used in rugs.
3. To emphasise the arrangement of geometric figures in rugs.

Outcomes e M. 8. 3. 2.1. Draws the images of points, line segments and other
shapes as a result of translation.

e M. 8. 3. 2. 2. Forms the images of points, line segments and other
shapes as a result of reflection.

e M. 8. 3. 2. 3. Constructs the image of polygons as a result of
translations and reflections.

Tools and Equipment e Photo of a real rug or rug

e A4 paper with motifs
e Computer

Teaching-Learning Process

Methods and Techniques e Question and answer
e  Discussion
Concepts and Symbols Reflection, translation, image, symmetry line

Related to the Subject

Course Transition

Introduction (12 minutes):

1. To start the lesson, show the students a picture of a rug or a real rug and let them analyse the
geometric patterns of the rug.
2. Then, the students are asked the following questions about whether they have knowledge or
experience in weaving rugs and the students who have knowledge are asked to share their experiences
with the class.
e  “Does anyone know anything about rug weaving? If so, can you briefly describe how
rug weaving is done?”
e  “Have you had any experience with rug weaving in your own home or neighbourhood,
visiting a rug weaving workshop or observing a rug making process?”
e  “What can the different patterns and colours of rugs mean? For example, what stories
or traditions might certain patterns or colours represent?”
e  “What are the uses of rugs? Do you think rugs have a special use or significance?”
3. After the questions, the students are shown the video titled ‘Anatolian Rug’ from the link below to
compare the answers given by the students.
e  https://www.youtube.com/watch?v=M4IGfEbAaZY

Rug Weaving and Geometry (12 mins):

1. With the following questions, the rug weaving process is introduced step by step and the geometric
structures used in the weaving process are emphasised.
e  “What is the beginning of the rug weaving process? What is the first step and what
preparations are necessary?”
e “Is the creation of the figures improvised or does it require prior preparation?”
e “How are geometric structures and shapes used in the creation of rug weaving
patterns? Can you explain by giving an example?”
e  “Can you explain how motifs or patterns are created in the process of rug weaving?
Can you give information about the geometric arrangements of these motifs or
patterns?”
2. According to the answers received from these questions, geometric figures and patterns frequently
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used in rugs are introduced to the students on the previously prepared papers and explanations are
made.

Geometric Order and Rugs (10 minutes):

1. After geometric figures are explained to the students, a discussion environment is created with the
following question why geometric order, aesthetics and symmetry in rugs are important.
e “In which steps of the rug weaving process is symmetry or order used? Can you explain
these steps?”
2. Emphasise that personal expression and cultural context are also important in the discussion on the
aesthetic value of the patterns of rugs. Discuss how different cultures express patterns and colour
choices in rugs.

End of Course Evaluation and Closing (6 minutes):

1. Finally, students are reminded that rugs should contain regular figures based on geometric structures
and the relationship between rug weaving and geometry is summarised as follows.
e  “The relationship between rug weaving and geometry is quite deep. The design and

weaving process of rug is based on the intensive use of basic geometric concepts. The
motifs in the weaving patterns are usually formed by geometric shapes. The angles,
symmetry, line lengths and order between these shapes determine the aesthetic
appearance of the rugs. For example, many rug patterns include geometric shapes
such as triangles, rectangles, squares and stars. In addition, the use of symmetrical
patterns helps to give rugs a balanced appearance. Geometry is a fundamental tool for
planning, designing and implementing the rug weaving process. Therefore, rugs are
the product of not only an artistic but also a mathematical approach, which
emphasises the close connection between these two fields.”

Assessment This 40-minute lesson plan aims to teach students the relationship
between geometry and the rug weaving process by addressing specific
guestions. The examples and activities provided help students to better
understand the topic and provide an opportunity to evaluate what they
have learnt at the end of the lesson.

The lesson plans were applied to the participants of the study for 3 weeks (2 hours per week) by the
teacher who is also the researcher of this study. The implementation process in the classroom was
recorded with a video camera. The teacher filled in the Teacher Reflection Diary and the students filled
in the Student Reflective Thinking Form after the lesson taught each week. With these tools, data on
students' perceptions about the process were collected. At the end of the process, students were asked
to fill in the Student Worksheet. Here, data on students' performances related to the process were
obtained.
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Figure 2
Data collection process

Developing lesson
plans and data End of Work
collection tools

Lesson Plan 3:

3 [t Plan 2:
Lesson Plan 1 esson Plan Rotation and

Rug and Translation

Transformation and Reflection Axis of

Symmetry

Student
Worksheet

Teacher Teacher Teacher
Reflection Reflection Reflection
Journal Journal Journal

Data Analysis

In the study, content analysis method was used to understand the effects of ethnomathematics
practices on geometry teaching through rug activity. Content analysis is a method used for document
analysis in different fields as a technique for collecting and analysing content from texts and written
materials (Merriam, 2018). Content analysis aims to reveal the facts hidden in the collected data in a
consistent and meaningful way (Patton, 2018). For this purpose, fourteen different tables were created
by analysing the students' responses to each question in the reflective thinking forms. According to the
answers of the students, the common themes were determined from the tables and graphs were
created in line with these themes. It was observed that rug motifs contributed to students' perception of
the concepts of reflection, translation, rotation and axis of symmetry in three different themes. These
themes were named as noticing, analysing and discovering. The video recordings and worksheets taken
during the application were analysed and tables were created under four headings: awareness of rugs
and rug weaving, associations between ethnomathematics and the subject area, conceptually correct
reasoning and conceptually incorrect reasoning. In addition to the tables, students' behaviours and
reactions during the application were analysed from teacher reflection diaries. Thus, students' in-class
performances were analysed both from the tables and teacher reflection diaries. The students
participating in the study were coded as Student 1, Student 2, Student 3, ..., Student 14. Finally, the
findings were evaluated by comparing them with the findings and results of other studies in the
literature and inferences were made.

Validity and Reliability

The main purpose of qualitative research is to produce reliable results by handling the application,
data collection and data analysis with a systematic approach and structuring them with analytical
processes, and to try to counter criticism of possible interpretations (Schwandt, 2015). Therefore, it is
very important to demonstrate the reliability and validity of the results obtained in every field of
scientific research. For this purpose, the researchers diversified the data collection tools with video
recordings, teacher reflection diary, student reflective thinking form and student worksheets.
Triangulation is a technique used in qualitative research to enrich the results obtained by using different
types of data collection tools and methods together to keep the validity high (Silverman, 2013). In
addition, the use of reflective diary in research affects not only its credibility but also its transferability,
consistency and verifiability (Erlandson et al., 1993). In this direction, the teacher reflection diaries kept
after each lesson were evaluated in terms of their conformity with the themes determined by the
researchers. Afterwards, the diary of each lesson was analysed in terms of consistency and
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transferability, and thus, its compatibility with the determined themes and its contribution to the
educational processes were systematically evaluated. Before starting the application, the students were
informed about how the research and the process would proceed. The students' questions about the
process were answered and the parts that could pose any problems about the research were tried to be
eliminated. According to Lincoln and Guba (1985), the researcher should provide the research group
with as wide a range of information as possible to ensure validity. This information transfer not only
ensures that the findings of the research are in-depth and comprehensive, but also increases the
reliability and accuracy of the research. The classroom environment where the application will be
carried out has been arranged against environmental factors such as light, noise and human crowd. The
tools to be used during the application were tried in the classroom and tested with a rehearsal. In this
process, the environmental conditions for the application could be rearranged according to unexpected
situations, and the researchers and students were in constant communication by making plans and
programmes in cooperation. In order to ensure validity in a qualitative research, the specific contexts,
participants, study environment and conditions of the study need to be described in detail. In this study,
the researchers also assumed an active role as the person who planned, managed and observed the
implementation. The researchers interacted one-to-one with the students during the implementation
process and collected qualitative data by conducting the activities. During the process, students were
allowed to express their views freely while maintaining impartiality, and multiple data sources such as
teacher reflection journals, student worksheets and video recordings were used to increase the validity
of the data obtained. The role of the researchers was structured as collecting data without interfering
with the natural flow of the process, understanding student perceptions in depth and analysing the
findings reliably. These detailed descriptions allow readers to assess the potential for applying research
results to other contexts or participants (Arslan, 2021). Thus, the findings of the research can be
evaluated in a wider framework and generalisability can be ensured. In this process, in order to ensure
the validity of the research, the evaluation methods to be followed in data analysis were determined
and the statements that were not understood or ambiguous were tried to be re-evaluated by re-
communicating with the students. The inter-code reliability coefficient calculated in line with the
similarities and differences defined by the researchers was found to be 90%. The fact that this ratio is
above 80% is considered sufficient for the qualitative data analysis to be considered reliable (Miles &
Huberman, 1994; Yildirim & Simsek, 2016).

Findings

In this section, the findings related to students' perceptions about the ethnomathematics-supported
teaching of the topics related to transformation geometry (reflection, translation, rotation and axis of
symmetry) will be shared. Student perceptions consist of students' cognitive understandings about
reflection, translation, rotation and axis of symmetry as well as their thoughts about the effects of the
learning environment supported by ethnomathematics on their learning.

1. Student perceptions of transformation geometry concepts in ethnomathematics based teaching

According to the findings of the study, it was seen that the rug motifs used as teaching tools with
ethnomathematics understanding contributed to students' perception of the concepts of reflection,
translation, rotation and axis of symmetry in three different themes. These themes were named as
noticing, analysing and discovering. Explanations about these themes and examples of categories that
will enable researchers to associate the data they obtained with these processes are presented in Table
5.

Table 5
Themes and Explanations about Student Perceptions

Identified Themes Definition of the Themes Example Categories Related to the Theme
Recognizing The recognizing process e  Experiences with rugs and rug weaving
encompasses students’ e Meaning of patterns on rugs
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awareness of rugs, rug e  Places where rugs are used
weaving, places where e  Variation of rug patterns in different
rugs are used, the use of
rugs in different cultures,
and the process of

recognizing patterns on
rugs.. pentagon, hexagon)

cultures
e  Recognition of geometric shapes used in rug
patterns (triangle, square, rectangle,

e Awareness of the limited use of circular
shapes in patterns

Analyzing Analyzing encompasses e Inquiry into the mathematical knowledge of
the process of questioning rug weavers
and examining the e Investigation of how geometric shapes in
structure of patterns and rugs woven by individuals with no
the geometric shapes and mathematical knowledge come about
rules that generate them. e  Presence of order and aesthetics in patterns

e  Examination of recurring patterns

e Inquiry into the result obtained when the
rug is folded

e  Examination of lines that can be used as
references for the repetition of patterns
(such as coordinate axes)

e Analysis of the distribution, number, and
movement of patterns on the rug

Discovering It covers the process of e The placement of patterns on the rug
discovering the according to specific rules
relationship between the
rules to which the
geometric shapes forming
the rug patterns are

e Different types of movement of patterns on
the rug
e How the shape, orientation, and position of

subjected and the rug patterns determine the mathematical
concepts of reflection, concept used
translation, rotation and e  Axes that can be drawn on the rug and their

symmetry axis. role in rug weaving

The first theme that emerged in the students' perceptions about the teaching of reflection,
translation, rotation and axis of symmetry supported by ethnomathematics (in the case of rugs) is the
theme of noticing. The categories belonging to this theme were generally encountered during the
discussion sessions opened by the teacher on rugs, rug weaving, rug motifs used in different cultures
and during the individual or group examination of the rug motifs given/shown to the students. In the
dialogues coded under this theme, students stated that they generally saw rugs in their own homes, in
their grandparents' homes, and in written and visual media tools. The students' experiences regarding
the weaving of rugs are limited to the videos they watched. Some of the students had knowledge that
the motifs on the rugs may vary according to different geographical regions and different cultures and
expressed this information in the in-class discussion. The students easily noticed the geometric shapes in
the rug visuals presented by the teacher during the application. In the in-class discussions, the students
stated that they realised that these geometric shapes could be triangle, square, rectangle, pentagon,
hexagon, octagon. The most striking finding under the theme of noticing is that some students in the
class realised that the circle shape is used less in rug motifs. A dialogue between the students and the
teacher regarding this awareness in the in-class discussion is as follows:
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Teacher: Which geometric shapes did you observe in the motifs used in the rugs | gave you a visual

of?
Student 1: Square, rectangle
Student 2: There is also a triangle.
Student 3: There are pentagons and hexagons in this motif. There is even an octagon.
Teacher: Yes, there are all these geometric shapes.
Student 4: There are no circles, teacher. Teacher: Interesting. Is it difficult to weave a circle?
Teacher: Let's discuss this in more detail in the future.

This finding was found in the teacher reflection diary as well as in the lesson video recordings. The
teacher stated that she was excited by this inference/awareness of the students, that this awareness
should be examined, and that she wanted to turn it into a learning opportunity in the process. In the
diary, “by showing examples of rugs and rug motifs, it was tried to make the students realise the
geometric shapes and transformations in the motifs. This process of noticing was tried to be supported
not only through visuals but also through the questions asked”. In addition, the inference that the
students “realised that there are reflection, translation, rotation and symmetry axis in the geometric
structures found in rugs and motifs and that they were helped by mathematical structures while weaving
rugs” shows that they were able to notice mathematical structures through cultural materials and that
this awareness contributed to the learning process.

The second theme that emerged in student perceptions about the teaching of reflection, translation,
rotation and symmetry axis subjects supported by ethnomathematics (in the case of rugs) is the theme
of analysis. In the dialogues coded under this theme, the students questioned the mathematical ideas
underlying rug weaving and discussed how patterns formed with geometric shapes occur in rugs woven
by people who do not know mathematics. In these discussions, students speculated that people who do
not know mathematics may have created rug motifs by observing nature, using creatures and objects
that exist in nature (Student 3: The ram's horn motif may have emerged by painting a ram's horn), by
trial and error, or by imitating what they saw elsewhere. The students analysed the existence of order
and aesthetics in the motifs and emphasised the existence of repetitive motifs in the rugs (Student 5:
Harmony and aesthetics are aimed in rugs, so motifs are repeated with certain rules. We can come
across the same motif many times in a rug). The students also questioned the result obtained when the
rug is folded and analysed that the rugs have symmetrical areas/structures when examined with
invisible fold lines (reference lines).

One of the categories coded in the theme of analysing includes codes related to the examination of
the distribution, number and movement of the motifs on the rugs. The students stated that the motifs
are distributed on the rugs with different structures and numbers, and that the main actions that
differentiate these distributions are due to the fact that the motifs are “shifted, the same shape
repeated, reversed” with student expressions. It was also confirmed from the data in the teacher
reflection diary that the expression “shifted and repeated the same shape” corresponds to translation,
and the expression “inverted” corresponds to reflection, which the students perceived visually and used
intuitively. The statement in the diary related to this finding, “Although the students could not define the
movement of the motifs on the rug with mathematical expressions while trying to apply it, they used
expressions such as “shifting, repeating, reversing the shape”, which they use in daily life”, shows that
the students tried to describe the transformation with concepts from daily life. As can be seen from the
worksheet in Figure 2, the student's counting unit squares to translate the given motif can be shown as
an example of shifting the shape and repeating the movement.
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Figure 3
Counting units to shift the shape in the work paper
2. First translate the shackle motif given below 8 br to the left and then 6 br
down, then take its symmetry according to the y-axis. Explain how you think.

Ax(L0) (10

The third theme that emerged in student perceptions about the teaching of reflection, translation,
rotation and axis of symmetry supported by ethnomathematics (specific to the rug example) is the
theme of discovery. Under this theme, the correct mathematical discoveries/ideas that the students
reached regarding the concepts of reflection, translation and axis of symmetry on rug samples were
coded. Categories such as the fact that the motifs are placed on the rug with certain rules, the
movements of the motifs on the rug (changing position, reflection) can be of different types, the shape,
direction and position of the motif determine the mathematical idea used in rug weaving (reflection or
translation), the importance of the existence of axes (axes of symmetry) in rug weaving were associated
with this theme. The first of the student inferences coded under this theme is the discovery that the
motifs are placed on the rug with certain rules. With this discovery, the students made inferences that
the motifs sometimes repeat by preserving their shape and sometimes by rotating or reflecting. Another
inference reached by the students is that the shape, direction and position of the rug patterns
determine the mathematical idea used (Student 8: When the position of the same shape changes,
translation occurs, but in reflection, the shape changes). The students who discussed this idea argued
that the rug woven by an individual with only translation knowledge would not have sufficient aesthetic
properties because the direction of the shape would always remain the same. This was an important
stage for exploring the relationship/difference between translation and reflection. In addition, as can be
seen from the worksheet in Figure 3, the student was able to correctly apply the mathematical
relationship between reflection, translation and symmetry axis.
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Figure 4
Correctly applying reflection, translation, and the axis of symmetry in the work paper

1.First reflect the abundance motif given below according to
the x-axis, then reflect it according to the y-axis and then shift
it up 7 br. Explain your thinking.

x=g¢s o l

| Maas) <’>

One of the striking findings within the scope of this theme is that some students have developed an
awareness of the existence of symmetry axes in rug weaving. A dialogue between the students and the
teacher regarding this discovery in the in-class discussion is as follows:

Teacher: In conclusion, let's go through the mathematical ideas we used in weaving the rug. Does
anyone want to comment on the mathematical ideas that make weaving a rug easier or easier?

Student 7: What makes rug weaving easier is the use of axes of symmetry. Half or part of a rug can
be woven and the whole rug can be formed by taking the symmetry of that part along a suitable axis.
The same can be done with translation. In fact, not only the rug but also the motif requires axes.

The students made inferences on the role of the axes of symmetry not only in the weaving of rugs
but also in the creation of geometric shapes. These inferences were more prominent especially in the
discussions on the use of the circle shape as a motif in rugs. A student-teacher dialogue regarding this
inference was as follows.

Student 5: Teacher, we had previously discussed why there are few circle motifs. There are limited
symmetry axes in other geometric shapes. But there are many in the circle. So the axis is important.

Teacher: What do you mean? | mean how many axes of symmetry can | draw on a circle. Let's draw.
(The teacher starts to draw a circle shape on the board and the axes of symmetry of the shape with the
guidance of the students)

Student 4: Teacher, it is actually like this, the square has four corners, the octagon has 8 corners, it
gets rounder and rounder. Based on this, a circle motif can be created. But it is not as easy as a square.
In the square, weaving can be done by reflecting on a single axis of symmetry.

In the teacher reflection diary, in support of this finding, students' inferences about the difficulty of
subjecting the circle to the reflection process because it is different from other geometric shapes in
terms of the number of axes of symmetry, and therefore it is difficult to use it as a motif in rugs were
mentioned.

“Interestingly, the students explained this situation as the fact that a circle or a circle has infinite
symmetry and the others have a countable axis of symmetry. Afterwards, they came to a common idea
that making a circle or a circle while weaving a rug would create difficulty in adjusting the symmetry
exactly in the reflection process.”
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2. Students' awareness of the learning process of cultural elements in ethnomathematics-based
teaching

Analysing students’ perceptions about the teaching of the topics related to transformation geometry
(reflection, translation, rotation and symmetry axis) supported by ethnomathematics, which is the
subject of this research, consists of students’ cognitive understanding as well as their thoughts about
the effects of the learning environment supported by ethnomathematics on their own learning.
Students' thoughts about the effects of the learning environment supported by ethnomathematics on
their own learning; awareness of the relationship between geometry with rug motifs and rug weaving
process, contribution to student learning, supporting student motivation, realising the relationship
between the concepts of reflection and rotation and their use in daily life. In the ethnomathematics-
based teaching process, in line with the data obtained from the student reflective thinking form, the
subjects on which the students gained awareness and the distribution of the contribution provided to
their learning are given.

Table 6
The Distribution of the Students' Awareness and Contribution

Awareness and Contribution Students
Reflection S2, 54,
Translation - Reflection S3,S7,S8
Rotation S4, S6, S9, S10, S14
Symmetry Axis S4, S6, S9, S12, S13
Rug S1, S5, 57, 89, S13
All of them S1, S5, S11

From this table, it is seen that in the title of awareness and contribution to the relationship between
geometry and rug motifs and rug weaving process, students think that rugs and the subjects of rotation
and symmetry axis are intertwined and inseparable. Student 1 stated that “all of them are related to the
subject of rug weaving. One cannot be used without the other”, Student 6 “rugs, rotation and symmetry
axis are very intertwined subjects. In general, they are inseparable”, Student 12 explained as “/ learnt
that there is an axis of symmetry in rug weaving. The two are used together”. In addition, it is seen that
the students were able to make sense of the mathematical structures of rotation and axis of symmetry
through the rug motif. Student 10 explained this situation as follows: “In symmetry, when we divide
geometric shapes diagonally, laterally and frontally, the same shape is formed. They make use of the
coordinate system in rotation”, while Student 12 explained this as “/ learnt about rotations at 90 - 180
degrees. | saw that this is also seen in rugs”. In addition, the students stated that rotation and symmetry
axis were used in the arrangement and aesthetic appearance of the rugs. Student 4 explained this
situation as “jt was interesting to use rotation and symmetry in making motifs and adjusting their
places”.

The majority of the students stated that examining and using rug motifs facilitated their learning
processes and contributed to their meaningful learning of the subject in their thoughts about the
contribution of the process to their learning. The students shared their inferences about the concepts of
reflection and rotation based on the rug motifs they examined. For example, Student 7 said, “The size of
the shape does not change in rotational movements. The direction of the shape changes”, and Student
10 said, “I was very surprised that the circle has an infinite axis of symmetry. It was nice to analyse this
on the rug” and expressed their inferences about their own learning.
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Table 7
Distribution of Difficulties Experienced by Students
Difficulties Experienced Students
Reflection -
Translation S11, 512
Rotation S2,57,510, 512
Rug -
No difficulties S1, S3, S4, S5, S6, S8, S9, S13, 514

According to the table, it can be said that the fact that the majority of the students had no difficulty
in certain subjects related to transformation geometry may affect their general motivation positively.
The majority of the students' thoughts showed that the integration of ethnomathematics in the teaching
of reflection, translation, rotation and axis of symmetry concepts supported student motivation. For
example, Student 4 stated his opinion that the process supported motivation as “We had fun in the
lesson, it was very fun, especially the parts where | examined the rugs were very enjoyable”. The fact that
none of the students had difficulty especially in the subjects of reflection and axis of symmetry can be
said that learning in these subjects was more fluent and students gained self-confidence. On the other
hand, the difficulties experienced in the subject of rotation stand out as a remarkable finding. For
example, Student 10 expressed a different opinion as “/ enjoyed the symmetry topic, but | was a little
bored about rotation and my motivation decreased”. The student justified this opinion by stating that
“he had difficulty in applying the rotation movement in the coordinate system”.

The use of rug motifs with an ethnomathematical perspective in teaching the concepts of reflection,
translation, rotation and axis of symmetry helped all students to gain awareness about the relationship
between these concepts and their use in daily life. For example, Student 4 said, “/ feel competent to give
examples from daily life about reflection because reflection happens when we look at the mirror” and
“many examples can be given for the concepts of rotation and symmetry in carpet and rug motifs, in
nature, in tiles in mosques” and shared his opinion that the use of the concepts of reflection and
translation in daily life can be exemplified with many objects or situations, not only with rugs.

Discussion & Conclusion

In this study, a rug activity was carried out to examine the effects of ethnomathematical approaches
in teaching geometric concepts, to make students aware of geometric shapes and patterns by
experiencing rug weaving processes, to focus on the cultural and mathematical meanings of rug motifs,
and to help students better understand geometric concepts. The results that emerged in line with this
purpose are given below.

It can be stated that ethnomathematics-based activities provide students with a meaningful
awareness of mathematics teaching. In this context, it is seen that examining rug weaving and motifs
enriches both cultural and mathematical knowledge of students. In addition, it can be said that the
usage areas of rugs, the fact that they have various functions in the cultural context, the meanings of the
motifs on them, the geometric shapes and mathematical structures used in the motifs reflect the
aesthetic and symbolic values of cultures and contribute to students' understanding of the effect of
cultural diversity on mathematical expressions. In his study, Glinay (2023) found that students'
awareness of the relationship between culture and mathematics increased and their skills in expressing
this relationship improved in teaching using ethnomathematics-based practices. According to Rosa and
Orey (2013), the use of practices in the context of ethnomathematics in mathematics teaching
contributes to students' development of a critical and questioning perspective for the mathematics
course and also contributes to permanent learning in students. Brenner (2002) found that students'
ability to recognise and use mathematics with the elements in their daily lives is affected by the
relationships that teachers establish with the elements of daily life and the examples they give in the
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lessons. As a result, ethnomathematics-based activities using rug motifs change students' perspectives
and awareness of mathematics and contribute to meaningful learning.

It was determined that ethnomathematics provides students with an important support in
establishing the relationship between daily life and geometric concepts. Rug motifs helped the students
to realise and understand these concepts more easily by providing concrete examples of the geometric
shapes and structures used in the lessons. With the activity, it is seen that the students realised the
geometric shapes such as triangle, square, rectangle, pentagon and hexagon used in rug motifs and
understood the importance and function of geometric shapes and structures in the rug weaving process.
Achor, Imoko, and Uloko (2009) stated in their study that students were able to establish a relationship
with geometric concepts in daily life through ethnomathematics teaching and practices. In his study on
ethnomathematics, Yazici (2021) found that students who had difficulty in understanding the
relationship between mathematics and culture improved their understanding at the end of the research
and that students who were aware of daily life situations during the activities and could use them for
purpose were more successful in the mathematisation process. As a result, ethnomathematics
applications show students how geometric concepts can be used not only theoretically but also
practically in daily life.

It is seen that ethnomathematics supports problem solving and reasoning on how geometry
knowledge is fundamentally constructed through daily life context. Irawan, Kencanawat, and Febriyanti
(2018) found that teaching using ethnomathematics-based practices improved students' problem-
solving skills. This result shows that geometric knowledge can be acquired not only through formal
education but also by supporting problem solving and reasoning skills in daily life. In addition, it is seen
that ethnomathematics applications enable students to discover the processes, intuitive and practical
knowledge of people who do not know geometry to create motifs in rugs. It is seen that teaching using
ethnomathematics-based approach has positive effects on students' understanding of mathematical
concepts (Herawaty et al.,, 2018), problem solving (Nursyahidah et al., 2018), critical thinking skills
(Palinussa, 2013), mathematical communication skills (Widada et al., 2018). In addition, Amit and Quider
(2017) argue that students' realisation that mathematical knowledge is a part of their daily and cultural
lives will enable them to focus more on mathematical skills. Thus, it can be said that rug motifs, as an
ethnomathematics-based application area, enable students to make sense of mathematical concepts
not only theoretically but also by associating them with cultural and experiential contexts and make the
geometry learning process more meaningful and permanent.

It has been determined that ethnomathematics supports questioning on the relationships between
geometric concepts. In particular, it was seen that it helped the students to determine the shape,
direction and position of the rug motifs, the mathematical structures used and to make sense of the
relationship between the concepts. In addition to this, students grasped the importance and
functionality of mathematical references such as coordinate axis or symmetry axis, which are necessary
for the repetition of motifs, in the rug weaving process. Irawan, Kencanawaty, and Febriyanti (2018)
tried to teach mathematics lessons by establishing a relationship with daily life and culture in order to
convey geometric concepts through cultural objects with various characteristics. As a result of the
activity, it was determined that cultural objects produced positive results in students' understanding of
mathematical concepts and questioning within the mathematical framework. In particular, the students
realised that the circle and circle shapes are rarely used in rug motifs and tried to question the rationale
for the use of circle and circle shapes by considering possible reasons such as difficulties in rug weaving
techniques, cultural and aesthetic preferences. Imswatama and Lukman (2018), in their study examining
the effect of ethnomathematics-based mathematics teaching material on mathematical problem solving
and critical thinking skills, stated that using mathematical applications based on ethnomathematics
approach in the course positively affected students' problem solving and critical thinking skills.
Herawalty et al. (2018) found that students solved the contextual situations and problems given in
ethnomathematics activities by trying to associate them with their own cultures rather than thinking of
them only as specific operations and that they made better sense of mathematical concepts in this way.
As a result, it can be said that ethnomathematics applications enable students to understand the
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relationships between geometry and mathematical concepts more deeply and to participate in a more
inquisitive learning process.

It is seen that ethnomathematics enables questioning on the relationship between mathematical
concepts and actions used in daily life. When the students examined the structures repeated in rug
motifs, they discovered how the concept of pattern was used in the process of placing and organising
the motifs with certain rules. In addition, it was observed that they made inquiries about the concept of
reflection and how symmetry axes and reflections are integrated with aesthetic arrangements through
the results obtained when the rugs are folded. Supriadi (2019) stated in his study that the use of
ethnomathematical activities can facilitate students' understanding and learning of mathematical
concepts. It was stated that the teaching of ethnomathematics-based activities serves as a bridge
between mathematics and real life for students and is necessary in terms of questioning knowledge as
mathematics is handled closer to real life (Putra, 2018). In addition, according to teachers' opinions, the
use of weaving activities in mathematics education and the inclusion of weaving practices in the course
content are seen to build a bridge between mathematics and culture in terms of questioning
mathematical knowledge (Balabuch & Rasoarifetra, 2023). As a result, it can be said that
ethnomathematics practices contribute to students' understanding of how geometry and mathematical
concepts are used in daily life.

It was determined that ethnomathematics kept students' motivation to participate in the lesson high
and made significant contributions to their affective characteristics. The rug activity helped students to
participate in the mathematics lesson with interest and high motivation by associating geometry with
cultural and artistic heritage, and to find geometry more meaningful with such concrete objects from
their own cultural background. In a study conducted by Aktuna (2013), students' perceptions about the
subject were examined in an instructional design in which ethnomathematics activities were used. At
the end of the study, it was determined that the activities using cultural elements increased students'
interest and motivation towards the course. Adam (2004) found that ethnomathematics-based
approach had a positive effect on students' interest and motivation and that students were able to
relate mathematics to daily life with this approach. Gerdes (1998) stated that the inclusion of students'
knowledge and experiences from their cultural backgrounds in mathematics education will both
increase their motivation and strengthen their self-confidence. As a result, it can be said that
ethnomathematics practices encourage students to a more participatory learning process by increasing
their curiosity and motivation for learning.

Suggestions

In this study, it was revealed that the students were able to recognise the geometric shapes forming
the patterns based on different rug patterns, evaluate these shapes in terms of their common and
different features, question the geometric rules and ideas that enable the formation of patterns, and
associate the concepts of reflection, translation, rotation and axis of symmetry with the rules used
during the formation of patterns. In addition, in this study, it was seen that the learning environment
supported by ethnomathematics had positive contributions to the students' thoughts about the effects
of ethnomathematics on their learning. In this context, in line with the results, the following suggestions
are presented to researchers, teachers and those who design educational processes.

1. In order to analyse students' perceptions in ethnomathematical practices more deeply, studies on
different ethnomathematical elements (ceramics, tiles, fabric patterns, architectural elements, etc.) can
be conducted for longer periods and covering different subject areas.

2. By analysing the cultural backgrounds of the students more deeply and conducting studies on
students with rug weaving experience, the processes of creating geometric shapes with the rug weaving
process and how geometric rules (such as reflection, translation, symmetry) are used in this process can
be examined.

3. The results can be monitored by making applications on digital platforms where
ethnomathematical contexts are used.

689



Dumlu & Alkas Ulusoy — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 54(2), 2025, 670-714

4. Integration of ethnomathematics into lessons can be studied in in-service training seminars to be
organised for teachers. Teachers can be provided with different resources, sample lesson plans and
materials to guide this integration.

In general, it can be suggested that the ethnomathematics approach should be examined in more
depth both in terms of different variables and cultural aspects. It is very important to include
ethnomathematics practices in the education and training process. Teaching strategies that care about
students' cultural structures and enable them to relate to daily life can make the geometry learning
process more meaningful. In addition, interdisciplinary research and the use of cultural elements by
teachers will both change students' perspectives on geometry and increase their cultural awareness.
Future research to be conducted for this purpose will contribute significantly to the determination of
the effectiveness of ethnomathematics practices in geometry teaching.
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Tiirkge Siirimui

Giris

Matematigin kendi igindeki kurallariyla olusmus bir sistematigi ve bu sistematigi ifade eden bir dili
vardir. Formal 6grenme ortamlarinda kullanilan matematiksel dil her ne kadar evrensel olsa da, sinif
icerisindeki matematiksel kesifler, tartismalar, matematiksel konusmalar her kiltiirde benzersizdir (Civil,
Planas ve Quintos, 2005). Siniflar, tanimlanmis kilttrel pratikleri olan topluluklarin birer pargasidir ve
dgrenciler sinifa, ait olduklari kiltiirlerin degerleri, normlari ve kavramlariyla gelirler. Ogrencilerin
siniflara tasidiklar farkh kiltiurel 6geler kimi zaman 6grenme igeriginin baglamini, kimi zaman
dgrenilecek kavramin &n &grenmesini olusturabilir. Ogrenme ortamlarinin tasarlanmasinda kiiltiirel
ogelerin; matematigi glnlik hayatin bir pargasi olarak algilamak, matematiksel kavramlar arasinda
anlaml iliskiler kurmak, matematigi daha derin 6grenmek gibi katkilarda bulunduguna dair ¢alismalar
mevcuttur (Bishop, 1994; Boaler, 1993 ve Zaslavsky, 1991). Ancak kiltir ve matematik arasindaki
iliskinin 6gretim programlarinda yeterince yapilandiriimamasi durumunda 6grenciler matematigi soyut,
gercek yasamdan kopuk ve zor bir alan olarak algilayabilmektedir. Oysa 0Ogrencilerin kiltirel
gecmisleriyle butlinlesebilen, yasantilarina anlam katabilen bir matematik egitiminin planlanmasi
0grenmeyi hem kalict hem de daha derin kilabilir. Matematik egitimi ile ger¢ek yasam arasinda bir kopru
kurabilen kaltirel bir matematik uygulamasi 6grenciler agisindan matematik 6gretimini somut hale
getirebilmektedir (Desai vd., 2021; Umbara vd., 2021). Bu noktada, matematikle kultlrel baglami bir
araya getirebilen etnomatematik yaklasimi hem kuramsal hem de uygulamali agidan dikkate deger bir
arastirma alani olarak 6ne ¢ikmaktadir.

Etnomatematik (ethnomathematics) kavrami ilk kez Ubiratan D’Ambrosio tarafindan ortaya atiimis
olup bu kavrami farkli sosyal, politik ve kiltirel (ethno) yapilarin karsilastiklari gergeklige (mathema) dair
bilgi edinmek, onu anlamlandirmak, agiklamak ve yonetebilmek adina kullanilan yontem ve teknikler
(tics) olarak tanimlamistir (D’Ambrosio, 2018). Etnomatematik kavramini g¢alisan arastirmacilar,
matematigin gelisiminin daha ¢ok Avrupa merkezli ve degerlerden bagimsiz olarak agiklanmasini yeterli
bulmamis ve boyle bir durumun matematigin caglar boyunca gecirdigi gelisim sirecini dogru
yansitmayabilecegini vurgulamislardir. Etnomatematik arastirmacilarina gore, kiltirel agidan daha
duyarh bir matematik gorisiiniin savunulmasi matematigin gelisimini acgiklamak icin ¢cok daha dogru
olacaktir (Adam, 2002; D'Ambrosio, 1985). Bu nedenle kiltirel 6geler iceren matematik 6gretim
programlarinin uygulanmasi, 6grencilerin bilissel ve duyussal alanlari tGzerinde anlamli etkiler olustugu,
ogretim programlarindaki bu kiltirel 6gelerin 6grencilerin matematigi anlamalarini derinlestirerek,
matematigi yasantilarinin bir parcasi olarak gérmelerine ve bdylece anlamli baglantilar gelistirmelerine
katkida bulundugu goérilmustir (Bishop, 1994; Orey ve Rosa, 2007). Ayrica kiltirel faktorlerin dikkate
alindigi bilingli bir matematik 6gretiminin planlanmasi, 6grenciler, 6gretmenler ve diger paydaslar
arasinda etkilesimli 6grenme ortamlarinin olusmasina, 6gretim siirecinde gesitli yontem ve tekniklerin
kullanilmasina ve Ogrencilerin matematigi gercek yasamla iliskilendirerek daha anlamli 6grenmeler
gerceklestirmelerine olanak saglar (Aguirre vd., 2013). Bu dogrultuda etnomatematik, 6grencilerin kendi
kilturel yasantilarindan yola gikarak matematiksel kavramlari kesfetmelerine olanak taniyan ve formal
matematik ile toplumun kultlrel 6geleri arasinda kdpri kurarak 6grenmeyi daha anlamli hale getiren
glclu bir 6gretim yaklasimi olarak karsimiza ¢ikmaktadir.

Etnomatematik, ¢cok yonll bir kavram olarak gesitli egitsel kavramlarla iliskisi olan bir yaklasimdir.
Alan yazin incelendiginde, bu yaklasima yonelik matematik matematik 6gretim programlarina ve ders
iceriklerine entegrasyonu (Shirley ve Palhares, 2016; Zhang ve Zhang, 2010), 6gretmen ve 68retmen
adaylarinin etnomatematikle farkindaliklari (Cenberci ve Horzum, 2023; Ergene ve Ergene, 2020; Mania
ve Alam, 2021), go¢men oOgrencilerin matematik Ogrenme slreglerinde etnomatematikten
faydalanilmasi (Bahadir, 2021), gercek¢i matematik egitimi ve problem ¢6zme becerileriyle ilgili iliskisi
(Nur vd., 2020; Nursyahidah vd., 2018) ve etnomatematigin ders kitaplarin yansiamalari (Demir ve
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Seckin Kapucu, 2023) gibi konularin incelendigi goérilmektedir. Bu kapsamda ozellikle geometri gibi
gorsel yapilarin yer aldigi bir alanda etnomatematik temelli uygulamalarin nasil kullanildigina yonelik
arastirmalarda alan yazinda yer almaktadir (Abiam vd., 2016; Aktuna, 2013; Kara & Togrol, 2010;
Prahmana & D’Ambrosio, 2020). Bu arastirmalar, etnomatetik yaklasiminin geometri 6gretiminde
ogrencilerin akademik basari ve derse yonelik motivasyonlari lzerinde olumlu etkilerinin oldugunu
ortaya koymaktadir. Bu baglamda, geometrik yapilarin kiltirel dgeler icerisindeki yerini incelemek ve
etnomatematigin uygulama alanlarini somutlastirma agisindan énem tasidig sdylenebilir. Ozellikle Tiirk
kilim motiflerinde yer alan déntisim geometrisi bu tir bir arastirma igin 6zgtin bir baglam sunmaktadir.

Turkiye’de oOzellikle ¢anta, heybe, hali, kilim gibi dokuma durlinlerinin gorsel acgidan
zenginlestiriimesinde birgok geleneksel motif ve desenin kullanildigi goériilmektedir. Gegmisten
ginimize bu desenler ve motifler incelendiginde hepsinin kendi icerisinde 6zel anlamlarinin ve
isimlerinin oldugu gorilmektedir. Kullanilan desenler ve motifler ag tirlerini, sosyal statiyd, istekleri,
ozlemleri, beklentileri, inanglari, gocl, felaketleri, Gzlintlleri, sevingleri, endiseleri ifade etmektedirler

(Sekil 1).

Sekil 1
Anadolu’da kullanilan kilim motiflerinden érnekler
AKREP ASK VE BIRLESIM BEREKET BUKAGI CENGEL

&3

DAMGA ELi BELINDE GOz HAYAT AGACI iNSAN
KOG BOYNUZU KURT AGZI KUPE MUSKA PITRAK

SAG BAGI SANDIKLI suUYoLU TARAK YILDIZ

Kicuk (2014) Anadolu’nun kilturel o6zelliklerini yansitan kilim dokumalarinda ve motiflerinde
matematiksel 6gelerin, hesaplamalarin ve geometrik desenlerin kullanildigini belirtmistir. Buna paralel
olarak sekil 1 incelendiginde her bir motifin tasidigi anlam ve duygu kadar temel olarak dayandig
matematiksel ve geometrik yapininda farkli oldugu soylenebilir. Kilim motiflerinin olusumunda kare,
eskenar dortgen, lggen, dikdortgen, besgen, altigen, yamuk gibi birgok farkli geometrik sekil; simetri
olarak dikey veya yatay simetri; yapisal olarak disbiikey (konveks) veya icbikey (konkav) sekillerine sahip
ozelliklerin birlikte kullanildigi goriilmektedir. Bu geometrik dgeler, yansima, 6teleme, donme ve simetri
ekseni donlsimleriyle harmanlanarak zengin desen kompozisyonlari olarak tasarlanir ve boylece her bir
kilim hem kdltirel hem de matematiksel bir anlatiya donistlirilmektedir. Nitekim Andersson (2008)
yaptigl arastirmada okul disi 6grenme ortamlarinda 6grencilerin karsilastiklari objeleri en ¢cok geometri
kavramlariyla iliskilendirdiklerini ortaya koymustur. Bu durum, kilimlerdeki motif ve desenlerin
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matematiksel ve geometrik yoniniin 6grenciler igin etkili bir 6grenme ortami saglayabilecegine isaret
etmektedir. Ozellikle matematik derslerinin yapilandirilmasinda rehber rolii olan ulusal Matematik Dersi
Ogretim Programinda da (MEB, 2018) &zellikle simetri, dteleme, yansima, dénme ve simetri ekseni
konularinin 6gretiminde desen, motif ve benzeri gorseller lizerinde calisiimasi ve bu c¢alismalarda
geleneksel sanatlarimizdan (gini, seramik, dokuma, vs.) yararlaniimasi onerilmektedir. Tarkiye’de 2024
yili itibari ile kullaniimaya baslanan Tirkiye Yazyili Maarif Modeli ¢ercevesinde olusturulan yeni
matematik 6gretim programinda (MEB, 2024) ise 6grencilerin “donlisim” temasi kapsaminda sekillerin
yansima, 6teleme, donme ve simetri ekseni donlisimu altindaki goriintilerinin olusturulmasina iligkin
cikarimlarina ve dénisiimler hakkindaki becerilerine vurgu yapilmaktadir. Ogretim programina gére
donusim geometrisi konularinin 6gretiminde kilim motif ve desenlerin yalnizca gorsel zenginlik degil
ayni zamanda kavramsal derinlik ve anlamli 6grenme saglayan birer pedagojik arag olarak
kullanilabilecegini soylenebilir.

Geometri Ogretiminin, o6gretim programinda o6nerdigi sekilde etnomatematik Ggeleriyle
desteklenmesi gerektigi Ogrencilerin matematiksel kavramlari anlamlandirmalarina katki saglayacak
sekilde yapilandiriimasi oldukga 6nemlidir. Bakkal Boztepe (2025) etnomatematik Uzerine yaptigi meta-
sentez arastirmasinda etnomatematiksel uygulamalarin ve yaklasimin sinif ortaminda nasil
uygulanacagina dair daha ¢ok ¢alismaya ihtiyag¢ duyuldugu ve etnomatematik uygulamalarinin dolayisiyla
kaltur 6gelerinin matematik mifredatinda ve 6gretim programlarinda yeterli diizeyde temsil edilmedigi,
etnomatematik uygulamalarinin 6grencilerin akademik basari, bilissel slire¢ becerileri izerinde olumlu
etkiye sahip oldugu sonuglarina ulasilmistir. Bu sonug, etnomatematikle zenginlestirilmis 6gretim
sireglerinde kultlrel ogelerle desteklenen matematik derslerinin 6grenci algisindaki degisiklikleri,
ogrencilerin etnomatemik ile geometrik kavramlari nasil yapilandirdiklarini ve bu yapilarin arkasinda
yatan matematiksel dislncelerin nasil ele alindigini inceleyen derinlemesine arastirmalara ihtiyag
duyuldugunu agik¢a ortaya koymaktadir. Bu baglamda geleneksel Tirk kilim motif ve desenlerinin
ogretim slirecine hem kiltirel hem de matematiksel agidan 6zgiin bir zemin sunabilecegi
distntlmastir. Kilim motiflerinin geometrik olarak katmanl yapisi doniisim geometrisi konularinin
o6gretiminde zengin ve anlamli bir baglam sunabilecegi 6grencilerin simetri, yansima, 6teleme, dénme ve
simetri ekseni gibi kavramlar yalnizca soyut diizeyde degil ayni zamanda somut kiltirel 6geler
aracihgiyla gozlemleyebilmelerine yonelk bir 6grenme ortami saglayabilecegi 6n gorilmustir. Bu
dogrultuda arastirmanin amaci, dontisim geometrisi alt 6grenme alaninda yer alan yansima, 6teleme,
dénme ve simetri ekseni konularinin ethomatematigin 6zellikle Tirk kilim motifleri temelinde entegre
edildigi bir 6gretim sireci icerisinde 6grencilerin bu konulara yonelik algilarini incelemektir. Bu amag
dogrultusunda asagidaki problemlere cevap aranmistir:

1. Etnomatematik yaklasimiyla desteklenen 6gretim stirecinde 6grenciler doniisim geometrisine
(yansima, 6teleme, donme ve simetri ekseni) iliskin kavramlari nasil algilamaktadir?

2. Etnomatematik temelli 6grenme ortamlarinda 6grenciler 6grenme sireglerinde kiiltirel
ogelerin katkisina yonelik nasil bir farkindalik gelistirmektedir?

Yontem
Arastirma Modeli

Bu calisma; 6grencilerinin etnomatematik uygulamalari ile desteklenmis geometri 6gretimine yonelik
algilarini incelemek amaciyla yapilmistir. Calismada, nitel arastirma yontemi g¢ercevesinde bir durumu,
olguyu ya da olayi sinirli sayida 6rneklem ile derinlemesine inceleme olanagi sunan durum (case study)
cahismasi kullanilmistir (Yildirnm ve Simsek, 2021). Bu baglamda c¢alismada incelenen durum, sekizinci
sinif dlzeyindeki 6grencilerin donisim geometrisi (yansima, 6teleme, donme ve simetri ekseni)
konularinin 6gretiminde etnomatematik temelli 6gretim uygulamalarina verdikleri tepkiler ve bu siirece
iliskin yaklasimlarini ortaya koymaktir. Calisma kapsaminda katilimcilara 3 hafta boyunca (haftada iki
ders saati) donlisim geometrisine iliskin etnomatematigin entegre edildigi bir ders uygulamasi yapilmis,
slire¢ icerisinde ve siire¢ sonunda 6grencilerin etnomatematigin doénisiim geometrisi konularinin
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Ogretiminde kullanilma durumuna iligskin algilari incelenmistir. Bu yonuyle ¢alisma, somut bir baglamda
etnomatematigin 6gretimsel islevine iliskin 6zgiin veriler sunmayi amaglamaktadir.

Calisma Grubu

Bu arastirmanin galisma grubu, 2023-2024 Ogretim Yili Bahar Déneminde Tekirdag ilindeki bir devlet
okulunun 8. Sinifina devam eden ve galismaya katilmaya gonilli olan 6grencilerden olusturmaktadir.
Calismaya toplam 14 6grenci katilmistir. Calismanin 6rneklem segiminde kolay ulasilabilir durum
orneklemi kullanilmistir. Bu yaklasim, arastirmaya pratiklik ve zaman kazandiran bir 6rnekleme yéntemi
olup erisimi kolay ve yakin bir grup tizerinde veri toplamayi hedeflemektedir (Yildirim ve Simsek, 2021).
Galisma grubunun segimi, ilk arastirmacinin 6gretmenligini yaptigi siniflara calismanin igerigi hakkinda
yapilan duyuru ve davetle baslamistir. Arastirma, yapilan davete olumlu geri donls yapan ve goniilli
olan 06grencilerle yuratilmistir. Uygulamayi yapan arastirmacinin gézlemlerine dayanarak arastirma
grubunun genel &zellikleri merakli ve dgrenme motivasyonu yiiksek bir grup olmasidir. Ogrenciler
Matematik Ogretim Programinin (2018) 6ngdrdiigii lizere 8. sinifta déniisim geometrisi konulari olan
yansima, 6teleme, dénme ve simetri ekseni konularini ilk kez bitinlestirilmis bicimde islemislerdir. MEB
(2024), tarafindan hazirlanan yeni 6gretim programinda ise “donlisiim” temasi baglaminda geometrik bir
seklin dik koordinat sistemindeki yansima, oteleme, dénme ve simetri ekseni donlsimiindeki
goruntusine iliskin ¢oziimleme, gikarim yapma ve doéntsimleri iceren problemleri ¢ozme becerilerinin
gelistiriimesi Gzerinde durulmustur.

Bu arastirma icin Ted Universitesi insan Arastirmalari Etik Kurulundan etik kurul izni alinmistir
(28.02.2024 tarih ve 2024-25 sayili karar).

Kullanilan Veri Toplama Araglari

Bu calismada veri toplama araci olarak ders video kayitlari, 6gretmen yansitma ginligi, 6grenci
yansiticl diisinme formu ve 6grenci ¢alisma kagitlar kullanilmigtir. Kullanilan veri toplama araglarinin
kullanim amaci, aracin gelistirilme sireci, kapsami-igerigi ile gecerlik-guivenirligi agisindan alinan
onlemler her bir veri toplama araci igin agiklanmustir.

Ders Video Kayitlari

Calismanin ana veri kaynagl calisma boyunca sinif icinde alinan video kayitlaridir. Calisma 3 hafta
sirmis ve haftada 2 ders saati olmak lzere 6 ders saatini kapsayan video kayitlari alinmistir. Video
kamera, 6grenme ortamina engel olmayacak ve sinifin geneli ile sinifta kullanilan akilli tahtayi da kayit
altina alacak sekilde sinifin en arkasina yerlestirilmistir. Boylelikle sinif igi tartismalar, 6§renci soru ve
cevaplari, 6gretmenin ders anlatim sureci veri olarak kaydedilmis ve uygulamanin tamamlanmasinin
ardindan video kayitlari analiz siirecine hazirlanmak tizere transkript edilmistir.

Ogretmen Yansitma Giinliigii

Ogretmen yansitma giinligii, uygulamayi yapacak &gretmenin her ders islenisinin ardindan derse
iliskin izlenimlerini kaydetmek icin kullanacagl olgme aracidir. Uygulamayl yapan Ogretmen ayni
zamanda bu ¢alismanin bir arastirmacisidir. Bu 6lgme aracinin amaci, 6grencilerin siirece iliskin algilarina
dair gegerligi 6gretmen géziinden denetlemek, dogrulamaktir. Olgme aracinda dgretmenin derse iliskin
genel izlenimlerini, 6grencilerin kilim motifiyle ilgili konu arasindaki iliskiyi kurma sireglerini, slirece
iliskin dikkat cekici ©grenci-6grenci ve Ogretmen-0grenci diyalogu ve siliregcte Ogrencilerin
anlamakta/iliski kurmakta zorluk yasadiklari durumlari irdeleyen 5 soru bulunmaktadir. Ogretmen derse
girmeden bu sorulari bilmekte, ders icindeki gozlemlerini bu sorular cergevesinde yapmaktadir.
Ogretmen her hafta islenen 2 ders saatinin ardindan 6gretmen yansitma giinliigiindeki sorulari yazil
olarak yanitlamistir. Ogretmen yansitma giinligiinde yer alan sorular Tablo 1’de sunulmustur.
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Tablo 1
Ogretmen Yansitma Giinliigii
Ogretmen Yansitma Giinliigii

Konu: Tarih:

1. Bugln islediginiz  dersle ilgili  genel
izlenimlerinizi (sireg, 6grenci motivasyonu, vs.)
kisaca 6zetler misiniz?

2. Ogrencilerin kullandiginiz kilim motifini, dersin
konusu (Gteleme/yansima/simetri/dénme) ile
kavramsal olarak nasil iligkilendirdiklerine iliskin
ayrintili degerlendirmenizi paylagir misiniz?

3. Ogrencilerin kullandiginiz dinamik geometri
yazilimi ile ilgili srecleri nasil gecirdiklerine dair
izlenimlerinizi paylasir misiniz?

4. Derste sizi sasirtan bir 6gretmen-6grenci ya da
o6grenci-6grenci diyalogu olduysa bu diyalogu ve
bu diyaloga iliskin degerlendirmelerinizi paylasir
misiniz?

5. Dersin iglenisinde 6grencilerin anlamakta/iligki
kurmakta zorlandirdiklari bir durum olduysa bunu
aciklar misiniz?

Odrenci Yansitici Diisiinme Formu

Bu veri toplama aracinin amaci, Ogrencilerin etnomatematigin geometri 6gretimi sirecine
entegrasyonuna dair dustincelerini irdelemektir. Bu amagla, ¢alismanin gerceklestigi 3 hafta sonunda
katihm gésteren dgrencilerden bu formu doldurmalari istenmistir. Olgme aracinin ilk versiyonu igin
ogrencilerin kilim motifleri ve kilim dokuma sireci ile ilgili geometri konusu arasinda nasil bir kavramsal
iliski oldugunu, 6grencilerin surece iliskin distincelerini ve ilgili geometri konusunun giinliik hayattaki
karsihgini sorgulayan toplam 8 soru hazirlanmistir. Bu sorular kapsam gegerligini saglamak amaciyla
geometri 68retimi konusunda calisan iki akademisyenin incelemesine sunulmustur. Gelen geribildirmler
sonucunda sorular, kilim motifleri ve kilim dokuma siireciyle geometri arasindaki iliskiye dair
farkindaliga, 6grencinin 6grenmesine yapilan katkiya, 6grenci motivasyonunu desteklemeye, yansima,
6teleme ve dénme kavramlariyla giinliik hayattaki kullanimlari arasindaki iliskiyi fark etmeye iliskin
dgrenci disiincelerini sorgulayan 5 soru seklinde diizenlenmistir. Ogrencilere bu formu doldurmalari icin
siire¢ sonunda yaklasik 40 dakika siire verilmistir. Boylelikle 6grenciler, slirece dair dusinceleri ile ilgili
yansitma yapmis, diisiincelerini yazili olarak arastirmacilarla paylasmislardir. Ogrenci yansitici diisiinme
formuna ait sorular Tablo 2’de sunulmustur.

Tablo 2
Ornek Ogrenci Yansitici Diisiinme Formu
Dénme ve Simetri Ekseni Konularina Dair Yansitici Gériisme Formu

Rumuz: Tarih:

Sinif: Ders:

1. Bugilin isledigimiz dersten 06grendiklerinizi
kisaca 6zetler misiniz?

2. isledigimiz dersi nasil degerlendirirsiniz?
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(Ogrenmenize katki sagladi mi? Keyif aldiniz mi?
vs.)

3. Dersin en ¢ok keyif aldigimiz ve faydal
buldugunuz kismindan bahseder misiniz?

4. Kendinizi koordinat dizlemi lzerinde dénme
ve simetri ekseni konusunda ne kadar yetkin
hissediyorsunuz? Degerlendiriniz.

5. Donme ve simetri ekseni konularinin giinlik
hayattaki kullanimlarina ornekler  verme
konusunda ne kadar yetkin hissediyorsunuz?
Degerlendiriniz.

6. Kilim dokuma ile donme ve simetri ekseni
konulari arasinda nasil bir iliski oldugunu kisaca
anlatiniz.

7. Bu derste anlamakta zorlandiginiz  bir
kavram/sireg oldu mu? Aciklayiniz.

Odgrenci Calisma Kagitlari

Bu veri toplama aracinin amaci etnomatematigin geometri 6gretimi slrecine entegrasyonunun
saglandigl derslerin islenisinin ardindan 6grencilerin déniisim geometrisi konularindaki performansini
degerlendirmektir. Ogrencilere bu amagla 3 kilim motifi ile birlikte yansima, &teleme ve dénme
uygulamalari yapmalari icin yénergeler verilmistir. Olgme aracindaki ti¢ soruya iliskin geometri 6gretimi
konusunda calisan iki akademisyenden konu kapsamina uygunluk, sinif diizeyine uygunluk ve zorluk
diizeyi agilarindan uzman gorisi alinmistir. Uzmanlar (¢ soruyu da belirtilen kriterler agisindan uygun
bulmuslardir. Bu 6l¢gme araci dénilisim geometrisine iliskin ders siiregleri tamamlandiktan sonra yaklasik
40 dakika siirecek sekilde &grencilere uygulanmistir. Ogrenci ¢alisma kagidina ait sorular Tablo 3’te
verilmistir.

Tablo 3
Ogrenci Calisma Kagidina Ait Sorular
Ogrenci Calisma Kagidi

1. Verilen elibelinde motifini dnce x eksenine
gore yansittiktan sonra y eksenine gore
yansitiniz ve en sonra 7 br yukari Oteleyiniz.
Nasil dislindtglintizi acgiklayiniz.
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A=(1,6) B=(7.6)

2. Verilen bukagi motifini dnce 8 br sola sonra
6 br asagiya oOteleyiniz sonra y eksenine goére
simetrigini alimz. Nasil  distindGgunuzi
aciklayiniz.

3. Verilen kipe motifini 6nce 270°
dondurdiikten sonra x eksenine gore yansitiniz
ve en son 6 br saga oOteleyiniz. Nasil
disitindtglnuzi agiklayiniz.

B=(1,-3)

C

(3.5

Verilerin Toplanmasi

Arastirmanin veri toplama sireci ders planlarinin, doniisim geometrisi konularini (yansima ve
oteleme) kapsayacak bicimde bu c¢alismanin arastirmacilari tarafindan hazirlanmasi ile baslamistir. Bu
siirecte etnomatematigin calisiilmasi adina Anadolu kilimlerinde siklkla kullanilan farkl motiflerden
yararlaniimistir. Matematik Dersi Ogretim Programinda (MEB, 2018) déniisiim geometrisinin bilesenleri
olan yansima, 6teleme ve dénme konularinda dinamik geometri yazilimlarinin kullanilmasi da tavsiye
edildiginden ders planlama siirecinde dinamik geometri yazilimlarindan da faydalaniimistir. Boylelikle
6grenciler yansima, 6teleme ve déonme kavramlarinin temelini olusturan nokta hareketlerinin varhgini,
sistematik olarak ve dinamik geometri yazilimlarinin onlara sundugu uzamsal yapilarla desteklenerek
6grenme firsati da bulmuslardir. Hazirlanan ders planlarina iliskin uzman goériisi geometri 6gretimi
calisan iki akademisyen ve 6gretmenlik tecriibesi 10 yilin Gzerinde olan iki matematik 6gretmeninden
alinmistir. Uzmanlar ders planlarini konularin 6gretimine uygunluk, 6gretim programina uygunluk ve
sinif diizeyine uygunluk kriterleri agisindan uygun bulmuslardir. Hazirlanan ders planlarindan ders plan 1
Tablo 4’te verilmistir.

Tablo 4
Ornek Ders Plani
GUNLUK DERS PLANI 1

Dersin Adi Matematik

Sinif 8. Sinif

Ogrenme Alani M. 8. 3. Geometri ve Olgme

Alt Ogrenme Alani M. 8. 3. 2. Dénlisiim Geometrisi
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Siire 40+40 dakika
Dersin Amaci 1. Ogrencilere kilim dokuma isleminin geometrik temellerini
O0gretmek.

2. Kilimlerde kullanilan geometrik yapilari tanitmak.
3. Kilimlerdeki geometrik figiirlerin diizenini vurgulamak.

Kazanimlar e M. 8. 3. 2. 1. Nokta, dogru pargasi ve diger sekillerin 6teleme
sonucundaki gérintilerini gizer.

e M. 8. 3. 2. 2. Nokta, dogru pargasi ve diger sekillerin yansima
sonucu olusan gorintlisiini olusturur.

e M. 8. 3. 2. 3. Gokgenlerin 6teleme ve yansimalar sonucunda
ortaya ¢ikan gorintisini olusturur.

Arag-Gerecler e  Gergek bir kilim veya kilim fotografi
e  Motiflerin bulundugu A4 kagidi
e Bilgisayar
Ogretme-Ogrenme Siireci
Yontem ve Teknikler e Soru-—cevap
e Tartisma
Konu ile ilgili Yansima, ételeme, goriintii, simetri dogrusu

Kavramlar ve Semboller

Derse Gegis

Giris (12 dakika):

1. Dersi baslatmak icin 6grencilere bir kilim resmi veya gercek bir kilim gostererek kilimin
geometrik desenlerini incelemelerini saglanir.

2. Ardindan 6grencilere kilimin dokunmasi ile ilgili bilgi veya tecriibeleri olup olmadigina dair
asagidaki sorular sorulur ve bilgisi olan 6grencilerin tecriibelerini sinifla paylasmalari saglanir.

e “Kilim dokuma ile ilgili bilgi sahibi olan var mi? Eger Gyleyse, kilim dokumanin nasil
yapildigini kisaca anlatabilir misiniz?”

e  “Kendi evinizde veya gevrenizde kilim dokuma ile ilgili bir deneyim yasadiniz mi? Bir
kilim dokuma atélyesi ziyareti veya bir kilim yapim siirecini gézlemleme deneyiminiz
oldu mu?”

e “Kilimlerin farkli desenleri ve renkleri ne anlama gelebilir? Ornedin, belirli desenler veya
renkler hangi hikdyeleri veya gelenekleri temsil edebilir?”

e “Kilimlerin kullanim alanlari nelerdir? Sizce kilimlerin ézel bir kullanimi veya 6nemi var
mi?”

3. Sorulardan sonra o0grencilerin verdikleri cevaplari karsilastirmalari icin asagidaki linkten
“Anadolu Kilimi” adli videoyu 6grencilere izletilir.
e  https://www.youtube.com/watch?v=MA4IGfEbAaZY

Kilim Dokuma ve Geometri (12 dakika):

1. Asagidaki sorularla kilim dokuma slirecine adim adim giris yapilir ve dokuma sirecinde
kullanilan geometrik yapilari vurgulanir.

e “Kilim dokuma siirecinin baslangici nedir? ilk adim nedir ve ne tiir hazirliklar
gereklidir?”

e “Figiirlerin olusturulmasinda dodagclama mi yapilir yoksa énceden hazirlik yapilmasi
gerekiyor mu?”

e  “Kilim dokuma desenlerinin olusturulmasinda nasil geometrik yapilar ve sekiller
kullanilir? Ornek vererek agiklayabilir misiniz?”

e “Kilim dokuma siirecinde motiflerin veya desenlerin nasil olusturuldugunu agiklayabilir
misiniz? Bu motiflerin veya desenlerin geometrik diizenlemeleri hakkinda bilgi verebilir
misiniz?”
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2. Busorulardan alinan cevaplara gore 6grencilere kilimlerde sikga kullanilan geometrik figurler ve
desenler 6nceden hazirlanan kagitlar Gzerinden tanitilir ve agiklamalar yapilir.

Geometrik Diizen ve Kilimler (10 dakika):

1. Ogrencilere geometrik figiirler agiklandiktan sonra kilimlerdeki geometrik diizen, estetik ve
simetrinin neden 6nemli oldugunu asagidaki soru ile tartisma ortami yaratilir.
e  “Kilim dokuma siirecinde hangi adimlarda simetri veya diizen kullanilir? Bu adimlari
agiklayabilir misiniz?”
2. Kilimlerin desenlerinin estetik degeri (zerine yapilan tartismada, kisisel ifade ve kiltirel
baglamin da 6nemli oldugunu vurgulayin. Farkh kaltirlerin kilimlerdeki desenleri ve renk
secimlerini nasil ifade ettigini ele alin.

Ders Sonu Degerlendirme ve Kapanis (6 dakika):

1. Son olarak 6grencilere, kilimlerin geometrik yapilara dayali diizenli figlirler igermesi gerektigi
hatirlatilir ve kilim dokuma ve geometri arasindaki iliski asagidaki gibi 6zetlenir.

e “Kilim dokuma ve geometri arasindaki iliski olduk¢a derindir. Kilimlerin tasarimi ve
dokuma stireci, temel geometrik kavramlarin yogun bir sekilde kullaniimasina dayanir.
Dokuma desenlerindeki motifler, genellikle geometrik sekillerle olusturulur. Bu sekiller
arasindaki agilar, simetri, ¢izgi uzunluklari ve diizen, kilimlerin estetik gériiniimiinii
belirler. OGrnedin, bircok kilim deseni, iicgenler, dikdértgenler, kareler ve yildizlar gibi
geometrik sekilleri icerir. Ayrica, simetrik desenlerin kullanimi, kilimlerin dengeli bir
goriiniim kazanmasina yardimci olur. Geometri, kilim dokuma siirecini planlamak,
tasarlamak ve uygulamak icin temel bir aragtir. Bu nedenle, kilimler sadece sanatsal
degil, ayni zamanda matematiksel bir yaklasimin drinidir, bu da bu iki alan
arasindaki siki bagi vurgular.”

Degerlendirme

Bu 40 dakikalik ders plani, 6grencilere belirli sorulari ele alarak kilim
dokuma islemi ve geometri arasindaki iliskiyi 6gretmeyi amacglar. Verilen
ornekler ve etkinlikler 6grencilerin konuyu daha iyi anlamalarina yardimci
olur ve ders sonunda 6grendiklerini degerlendirme firsati sunar.

Arastirmanin katilimcilarina 3 hafta boyunca (haftada 2 saat olmak tzere) ders planlari bu galismanin
da arastirmacisi olan 6gretmen tarafindan uygulanmistir. Sinif igindeki uygulama siireci video kamera ile
kayit altina alinmistir. Ogretmen her hafta ders anlatimini takiben isledigi derse iliskin Ogretmen
Yansitma Giinliigiinii, 6grenciler ise her hafta islenen dersten sonra Ogrenci Yansitici Diisiinme Formunu
doldurmuslardir. Bu araglarla 6grencilerin suregle ilgili algilarina iliskin veriler toplanmistir. Siireg
sonunda da &grencilerden Ogrenci Calisma Kagidini doldurmalari istenmistir. Burada da 6grencilerin
siirece iliskin performanslarina ait veriler elde edilmistir.
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Sekil 2
Veri toplama siireci

Ders planlan ve veri
toplama araglarinin Calisma Sonu
gelistirilmesi

Ders Plani 1: Ders Plani 2: Ders Plani 3:
Kilim ve Oteleme ve Dénme ve
Déniistim Yansima Simetri Ekseni

Ogrenci
Calisma Kagidi

Ogretmen Ogretmen Ogretmen
Yansitma Yansitma Yansitma
Gunliigi Ginlagi Ginltgi

Veri Analizi

Arastirmada, kilim etkinligi Gzerinden yapilan etnomatematik uygulamalarinin geometri 6gretimine
etkilerini anlamak icin icerik analizi yontemi kullanilmistir. igerik analizi, metinler ve yazili materyallerden
icerigi toplama ve analiz etme teknigi olarak farkh alanlarda dokiiman incelemesi icin kullanilan bir
yontemdir (Merriam, 2018). icerik analizi, toplanan verilerde gizli olan gercekleri tutarli ve anlamli bir
sekilde ortaya c¢ikarmayi amaglamaktadir (Patton, 2018). Bu amag¢ dogrultusunda 6grencilerin yansiticl
dusiinme formlarindaki her soruya verdikleri yanitlar analiz edilerek on dért farkli tablo olusturulmustur.
Tablolardan 06grencilerin yanitlarina gore ortak temalara uygun olanlar belirlenmis ve bu temalar
dogrultusunda grafikler olusturulmustur. Kilim motiflerinin 6grencilerin yansima, 6teleme dénme ve
simetri ekseni kavramlarini algilayislarina ti¢ farkh temada katki sagladigi gorilmdistir. Bu temalar fark
etme, analiz etme ve kesfetme olarak adlandirilmistir. Uygulama sirasinda alinan video kayitlari ve
calisma kagitlar analiz edilerek kilim ve kilim dokuma ile ilgili farkindalik, etnomatematik ile konu alani
arasindaki iliskilendirmeler, kavramsal olarak dogru akil ylrGtmeler ve kavramsal olarak yanhs akil
yuritmeler olmak Uzere veriler dort baghkta tablo olusturulmustur. Tablolarin yani sira 6grencilerin
uygulama sirasindaki davranislari ve tepkileri 6gretmen yansitma giinliiklerinden analiz edilmistir.
Boylelikle hem tablolardan hem de 6gretmen yansitma glnliklerinden 6grencilerin ders igi
performanslarinin analizi yapilmistir. Burada arastirmaya katilan &grenciler Ogrenci 1, Ogrenci 2,
Ogrenci , ..., Ogrenci 14 seklinde kodlanmistir. Son olarak ortaya cikan bulgular literatiirdeki diger
calismalarin bulgulari ve sonuglari ile karsilastirilarak degerlendirilmis ve ¢ikarimlarda bulunulmustur.

Gegerlik ve Gilivenirlik

Nitel arastirmalarda temel amag uygulama, veri toplama ve veri analizini sistematik bir yaklasimla ele
alarak ve analitik stireglerle yapilandirarak giivenilir sonuglar ortaya koymak ve gelebilecek yorumlara
yonelik elestirilere karsi koymaya calismaktir (Schwandt, 2015). Bu nedenle, bilimsel arastirmanin
yapildigi her alanda elde edilen sonuglarin givenilirligi ve gecerliligini ortaya koyabilmek oldukga
onemlidir. Bu amag¢ dogrultusunda arastirmacilar veri toplama araglarini video kayitlar, 6gretmen
yansitma gunlGgl, 6grenci yansitici diisinme formu ve 6grenci ¢alisma kagitlari ile ¢esitlendirmislerdir.
Cesitleme (triangulation), nitel arastirmalarda farkli tirden veri toplama araglarin ve yontemlerinin bir
arada kullanilmasiyla gecerliligin yiksek tutmak elde edilen sonuglari zenginlestirmek i¢in kullanilan bir
tekniktir (Silverman, 2013). Bunun yani sira arastirmalarda vyansitici gunlik kullanimi sadece
inandiricihgini degil ayni zamanda aktarilabilirligi, tutarlihg ve dogrulanabilirligi de etkilemektedir
(Erlandson ve digerleri, 1993). Bu dogrultuda, her dersin ardindan tutulan 6gretmen yansitma glinltkleri,
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arastirmacilar tarafindan belirlenen temalara uygunluk agisindan degerlendirmeler yapilmistir.
Sonrasinda her dersin gunligi tutarlilik ve aktarilabilirlik agisindan incelenmis ve bdylece, belirlenen
temalarla uyumu ve egitim slreglerine katkisi sistematik bir sekilde degerlendirilmistir. Uygulamaya
baslamadan 6nce 6grencilere arastirmanin ve siirecin nasil ilerleyecegi konusunda bilgi vermistir.
Ogrencilerin siire¢ hakkindaki sorulari yanitlanmis ve arastirmaya dair herhangi bir sorun teskil
edebilecek kisimlar giderilmeye calisiimistir. Lincoln ve Guba (1985)" a gére gegerliligin saglanmasinda
arastirmacinin arastirma grubuna olabildigince genis bir bilgi yelpazesi sunmasi gerekmektedir. Bu bilgi
aktarimi arastirmanin bulgularinin derinlemesine ve kapsamli olmasini saglamakla birlikte arastirmanin
guvenilirligini ve dogrulugunu da artirmaktadir. Uygulamanin yapilacagi sinif ortaminin isik, giirGlti ve
insan kalabalig gibi cevresel etmenlere karsi diizenlemesi yapilmistir. Uygulama surecinde kullanilacak
arag gerecler 6nceden sinif ortaminda denenmistir. Yapilan provalar sirasinda etkinlik akisinda zaman
yonetimi, yonergelerin anlasilirhgr ve materyal kullanimina iliskin bazi eksiklikler tespit edilmistir. Bu
dogrultuda, yonergeler sadelestiriimeye calisiimis ve 0Ogrenci etkilesimini artiracak sekilde
diizenlenmistir. Bu slrecte, uygulama icin ortam kosullari beklenmedik durumlara gore yeniden
dizenlenebilmis arastirmacilar ve 6grenciler sirekli is birligi icinde plan ve program yaparak iletisim
halinde olmuslardir. Nitel bir arastirmada gegerliligi saglamak igin g¢alismanin belirli baglamlarin,
katiimcilarinin, ¢alisma ortaminin ve kosullarinin ayrintili  bir sekilde arastirmacilar tarafindan
tanimlanmasi gerekmektedir. Bu calismada da arastirmacilar, ayni zamanda uygulamayi planlayan,
yoneten ve gozlemleyen kisi olarak etkin bir rol Ustlenmistir. Arastirmacilar, uygulama siirecinde
ogrencilerle birebir etkilesim kurmus ve etkinliklerin yiratiilmesini ile nitel veriler toplamislardir. Siireg
icerisinde tarafsizligl koruyarak, 6grencilerin gorislerini serbestce ifade etmelerine olanak taninmis ve
elde edilen verilerin gecerliligini artirmak amaciyla 6gretmen yansitma giinlikleri, 6grenci ¢alisma
kagitlar ve video kayitlari gibi birden fazla veri kaynagindan yararlanilmigtir. Arastirmacilarin rold,
siirecin dogal akisina miidahale etmeden veri toplamak, 6grenci algilarini derinlemesine anlamak ve
bulgulari glvenilir bicimde analiz etmek seklinde yapilandirilmistir. Bu ayrintili  tanimlamalar,
okuyucularin arastirma sonugclarini diger baglamlara veya katilimcilara uygulama potansiyelini
degerlendirmelerine olanak tanir (Arslan, 2021). Boylece arastirmanin bulgulari daha genis bir cercevede
degerlendirilebilir ve genellenebilirlik saglanabilir. Verilerin analiz edilmesi siirecinde, arastirmacilar
ortak bir yaklagimla ilerlemis ve tablolarin ve grafiklerin yorumlanmasinda birlikte hareket etmislerdir.
Bu sirecte, arastirmanin gecerliligini saglamak amaciyla veri analizinde takip edilecek degerlendirme
yontemler belirlenmis ve anlasilmayan ya da belirsizlik bulunan ifadeler 6grencilerle yeniden iletisim
kurularak tekrardan degerlendiriimeye calisilmistir. Arastirmacilar tarafindan tanimlanan benzerlik ve
farkliliklar dogrultusunda hesaplanan kodlar arasi glivenirlik katsayisi %90 olarak bulunmustur. Bu oranin
%80’in Uzerinde olmasi, gergeklestirilen nitel veri analizinin givenilir kabul edilmesi igin yeterli
gorulmektedir (Miles ve Huberman, 1994; Yildirim ve Simsek, 2016).

Bulgular

Bu kisimda, arastirmaya konu olan donisim geometrisine iliskin konularin (yansima, Gteleme,
dénme ve simetri ekseni) etnomatematik ile desteklenmis 6gretimlerine iliskin 6grenci algilarina iliskin
bulgular paylasilacaktir. Ogrenci algilari, 8grencilerin yansima, dteleme, dénme ve simetri ekseni
konulari ile ilgili bilissel anlayislarinin yani sira etnomatematikle desteklenmis 6grenme ortaminin kendi
o6grenmelerine etkileri ile ilgili diislincelerinden olusmaktadir.

1. Etnomatematik temelli 6g8retimde donilisiim geometrisi kavramlarina yonelik 6grenci algilari

Arastirmanin bulgularina goére etnomatematik anlayisiyla 6gretim araci olarak kullanilan kilim
motiflerinin 6grencilerin yansima, 6teleme dénme ve simetri ekseni kavramlarini algilayislarina Gg farkl
temada katki sagladigi gorilmistir. Bu temalar fark etme, analiz etme ve kesfetme olarak
adlandinimistir. Bu temalara iliskin aciklama ve arastirmacilarin elde ettikleri verileri bu sireglerle
iliskilendirmelerini saglayacak kategori 6rnekleri Tablo 5’ te sunulmustur.
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Tablo 5

Ogrenci Algilarina iliskin Ulasilan Temalar ve Aciklamalari

Ulasilan Temalar

Temalarin Tanimlanmasi

Temaya iliskin Ornek Kategoriler

Fark Etme Fark etme sireci, Kilim ve dokunmasina iliskin tecriibeler
ogrencilerin kilim, kilim . . o
o Kilim tzerindeki motiflerin anlami
dokuma, kilimin
kullanildigi yerler, kilimin Kilimin kullanildig1 yerler
farkli kiilttrlerdeki . o . .
kullanimi ile ilgili KI|IUn.’l .mclntlﬂerlnln farkh kiltarlerdeki
farkindahgini ve kilim degigimi
uzerindeki desenleri fark Kilim motiflerinde kullanilan geometrik
etme strecini kapsar. sekillerin fark edilmesi (liggen, kare,
dikdoértgen, besgen, altigen)
Motiflerde daire seklinin az kullaniimasina
iliskin farkindalik
Analiz Etme Desenlerin yapisinin, Kilim dokuyan insanlarin matematik
desenlerin olusmasini bilgisinin sorgulanmasi
saglayan geometrik sekiller . . .
. Matematik bilmeyen kisilerin dokudugu
ile kurallarin sorgulanmasi o i .
. S kilimlerde geometrik sekillerle olusturulan
ve incelenmesi slrecini . e
K desenlerin nasil meydana geldiginin
apsar.
sorgulanmasi
Motiflerdeki dliizenin ve estetigin varligi
Tekrar eden motiflerin incelenmesi
Kilim katlandiginda elde edilen sonucun
sorgulanmasi
Motiflerin tekrar edebilmesi icin referans
olarak kullanilabilecek cizgilerin (koordinat
ekseni gibi) sorgulanmasi
Motiflerin kilim Gizerindeki dagiliminin,
sayisinin, hareketinin incelemesi
Kesfetme Kilim desenlerini olusturan Motiflerin, kilim Gzerine belirli kurallarla

geometrik sekillerin tabi
tutuldugu kurallarla;
yansima, 6teleme, donme
ve simetri ekseni
kavramlarinin iliskisini
kesfetme siirecini kapsar.

yerlestiriliyor olmasi

Motiflerin kilim Gzerindeki farkh hareket
tarleri

Kilim motiflerinin sekli, yonl, konumunun
kullanilan matematiksel fikri belirlemesi

Eksenlerin kilim dokumadaki roli

Yansima, 6teleme, donme ve simetri ekseni konularinin etnomatematik ile desteklenmis (kilim 6rnegi
ozelinde) ogretimlerine iliskin 6grenci algilarinda ortaya ¢ikan ilk tema fark etme temasidir. Bu temaya
ait kategorilerle, genel olarak 6gretmenin kilimler, kilim dokuma, farkh kultlrlerde kullanilan kilim
motifleri Gzerine actigl tartisma oturumlarinda ve 6grencilerin onlara verilen/gdsterilen kilim motiflerini
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bireysel ya da grup olarak incelemeleri sirasinda kargilasilmistir. Ogrenciler bu tema altinda kodlanan
diyaloglarda kilimleri genel olarak kendi evlerinde, biiylik ebeveynlerinin evlerinde, yazili ve gorsel
medya araglarinda gérdiiklerini ifade etmislerdir. Ogrencilerin kilimin dokunmasina iliskin tecribeleri
izledikleri videolar ile sinirhdir. Ogrencilerden bazilar kilim lizerinde yer alan motiflerin farkli cografi
bolgelere ve farkli kiiltiirlere gére degisebilecegine dair bilgiye sahiptir ve bu bilgiyi sinif ici tartismada
dile getirmistir. Ogrenciler, &gretmenin uygulama boyunca sundugu kilim goérsellerinde yer alan
geometrik sekilleri rahatlikla fark etmistir. Ogrenciler, sinif ici tartismalarda bu geometrik sekillerin
lcgen, kare, dikdortgen, besgen, altigen, sekizgen olabilecegini fark ettiklerini ifade etmislerdir. Fark
etme temasi altinda ulasilan en dikkat gekici bulgu, sinifta bazi 6grencilerin kilim motiflerinde daire
seklinin daha az kullanildigini fark etmeleridir. Sinif igi tartismada bu farkindaliga iliskin 6grencilerle
o6gretmen arasindaki bir diyalog su sekildedir:

Ogretmen: Sizlere gérselini verdigim kilimlerde kullanilan motiflerde hangi geometrik sekilleri
g6zlemlediniz?

Ogrenci 1: Kare, dikdértgen

Ogrenci 2: Ucgen de var.

Ogrenci 3: Bu motifte besgen ve altigen var. Hatta sekizgen bile var.
Ogretmen: Evet, bu geometrik sekillerin hepsi var.

Ogrenci 4: Hi¢ daire yok 6G§retmenim. ilging. Daireyi dokumasi zor mu acaba?
Ogretmen: Bunun iizerinde ilerleyen zamanlarda daha ayrintih tartisalim.

Bu bulguya, ders video kayitlarinin yani sira 6gretmen yansitma gunliginde de rastlanmistir.
Ogretmen, &grencilerin bu ¢ikarimindan/farkindaligindan heyecan duydugunu, bu farkindaligin
irdelenmesi gerektigini, slire¢ icerisinde bunu bir 6grenme firsatina dénustiirmek istedigini belirtmistir.
Glnlukte, “kilim ve kilim motiflerinin yer aldidi 6rnekler gésterilerek &grencilerden motiflerdeki
geometrik sekilleri, déniisiimleri fark etmeleri saglanmaya c¢alisilmistir. Bu fark etme siireci sadece
gorseller lizerinden degil ayni zamanda sorulan sorular ile desteklenmeye calisiimistir” ifadesiyle bu
stire¢ agikga vurgulanmistir. Ayrica, 6grencilerin “kilimlerde ve motiflerde bulunan geometrik yapilarda
yansima, Oteleme, dénme ve simetri ekseni oldugunu ve kilim dokunurken matematiksel yapilardan
yardim alindigini fark etmislerdir” seklindeki ¢ikarim onlarin kiiltirel materyaller Gzerinden matematiksel
yapilari fark edebildiklerini ve bu farkindaligin 6grenme siirecine katki sagladigini gostermektedir.

Yansima, 6teleme, donme ve simetri ekseni konularinin etnomatematik ile desteklenmis (kilim 6rnegi
ozelinde) oOgretimlerine iliskin 6grenci algilarinda ortaya ¢ikan ikinci tema analiz etme temasidir.
Ogrenciler bu tema altinda kodlanan diyaloglarda kilim dokumanin altinda yatan matematiksel fikirleri
sorgulamislar, matematik bilmeyen Kkisilerin dokudugu kilimlerde geometrik sekillerle olusturulan
desenlerin nasil meydana geldigini tartismislardir. Bu tartismalarda oOgrenciler matematik bilmeyen
insanlarin dogayi gdézlemleyerek, dogada var olan canli ve nesneleri kullanarak (Ogrenci 3: Kogboynuzu
motifi, gergekten bir kogun boynuzunun resmedilmesiyle ortaya ¢ikmis olabilir), deneme-yanilma yaparak
ya da baska yerlerden gordiigiini taklit ederek kilim motifi olusturmus olabilecekleri Gzerine fikir
yiritmuslerdir. Ogrenciler, motiflerdeki diizenin ve estetigin varligini analiz etmis, kilimlerde tekrar
eden motiflerin varligini vurgulamislardir (Ogrenci 5: Kilimlerde uyum ve estetik amaclaniyor, o yiizden
motifler belirli kurallarla tekrar ediliyor. Bir kilimde ayni motife bircok kez rastlayabiliriz). Ogrenciler
ayrica kilim katlandiginda elde edilen sonucu sorgulamis, kilimlerin gérinmeyen kat cizgileri (referans
cizgileri) ile incelendiginde simetrik alanlara/yapilara sahip olduguna dair incelemeler yapmiglardir.

Analiz etme temasinda kodlanan kategorilerden biri de motiflerin kilim Gzerindeki dagiliminin,
sayisinin, hareketinin incelemesi ile ilgili kodlari igerir. Ogrenciler motiflerin kilimlere farkli yapilarla ve
sayllarla dagildigini, bu dagilimlari farklilastiran temel eylemlerin motiflerin 6grenci ifadeleri ile
“kaydinlmis, ayni sekil tekrarlanmis, tersi donmis” olmasindan kaynaklandigini belirtmislerdir.
Ogrencilerin gorsel olarak algiladiklari ve sezgisel olarak kullandiklari “kaydiriimis ve ayni sekil
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tekrarlanmig ifadesi 6telemeye, tersi donmiis ifadesinin yansimaya” karsilik geldigi 6g§retmen yansitma
gunligindeki verilerden de teyit edilmistir. Bu bulguya iliskin glinlikte yer alan “égrenciler kilim
tizerindeki motiflerin hareketini uygulamaya ¢alisirken matematiksel ifadelerle tanimlayamasalar da
giinliik hayatta kullandiklari “sekli kaydirmak, tekrarlamak, seklin tersini déndirmek” gibi ifadeler
kullanmuslardir” seklindeki ifade ile 6grencilerin donisiimi ginlik hayattan kavramlarla betimlemeye
cahistiklarini gérilmektedir. Sekil 2’ deki calisma kagidindan da gorildugi gibi 6grencinin verilen motifi
otelemek igin birim kareleri saymasi sekli kaydirmaya ve hareketi tekrarlamaya o©rnek olarak
gosterilebilir.

Sekil 3
Calisma kdgidinda sekli kaydirmak icin birimleri saymak

2. Asagida verilen bukagl motifini dnce 8 br sola sonra 6 br agagiya teleyiniz sonra y eksenine gére
simetrigini ahiniz. Nasil disiindiginiiza agiklayiniz.

B (76

Yansima, 6teleme, donme ve simetri ekseni konularinin etnomatematik ile desteklenmis (kilim 6rnegi
6zelinde) 6gretimlerine iliskin 68renci algilarinda ortaya gikan Uglinci tema kesfetme temasidir. Bu tema
altinda ogrencilerin kilim ornekleri Gizerinde yansima, 6teleme ve simetri ekseni kavramlarina iliskin
ulastiklari dogru matematiksel kesifler/fikirler kodlanmistir. Motiflerin, kilim Gzerine belirli kurallarla
yerlestiriliyor olmasi, motiflerin kilim Gzerindeki hareketlerinin (konum degistirme, yansima yapma)
farkh tirde olabilmesi, motifin seklinin, yéninin ve konumunun kilim dokumada kullanilan
matematiksel fikri belirlemesi (yansima ya da 6teleme), kilim dokumada eksenlerin (simetri eksenleri)
varhginin dnemi gibi kategoriler, bu tema ile iliskilendirilmistir. Bu tema altinda kodlanan &grenci
¢ikarimlarindan ilki motiflerin kilim Uzerine belli kurallarla yerlestirildiginin kesfidir. Bu kesifle birlikte
ogrenciler, motiflerin bazen seklini koruyarak tekrar ettigi bazen de doénerek ya da yansiyarak tekrar
ettigi Uzerine gikarimlarda bulunmuslardir. Ogrencilerin ulastig baska bir ¢ikarim ise kilim desenlerinin
sekli, yonii ve konumunun kullanilan matematiksel fikri (Ogrenci 8: Ayni seklin konumu dedisince
oteleme oluyor ama yansimada sekil degisiyor) belirliyor olmasidir. Bu fikir Gzerinde tartisan 6grenciler,
sadece Oteleme bilgisine sahip bir bireyin dokudugu kilimin yeterli estetik 6zellikleri tasimayacagi ¢linkl
o zaman seklin yoninin hep ayni kalacagl lGzerinde tartismislardir. Bu durum oOteleme ve yansima
arasindaki iliskinin/farkin kesfedilmesi icin 6nemli bir asama olmustur. Bunun yani sira Sekil 3 deki
calisma kagidindan da goéruldigu gibi Ogrenci yansima, Oteleme ve simetri ekseni arasindaki
matematiksel iliskiyi dogru bir sekilde uygulayabilmistir.
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Sekil 4
Calisma kdgidinda yansima, ételeme ve simetri eksenini dogru uygulamak

1. Asagida verilen elibelinde motifini 6nce x eksenine gore yansittiktan sonra y eksenine gore
yansrtiniz ve en sonra 7 br yukan Gteleyiniz. Nasil diglind0glinGzi agiklayiniz.

| ISR S

l u=(-56)

Bu tema kapsaminda dikkat ¢eken bulgulardan birisi de bazi 6grencilerin kilim dokumada simetri
eksenlerinin varligina yonelik bir farkindalik gelistirmis olmalaridir. Sinif ici tartismada bu kesfe iliskin
ogrencilerle 6gretmen arasindaki bir diyalog su sekildedir:

Ogretmen: Sonug olarak, kilimin dokunmasinda kullandigimiz matematiksel fikirlerin iizerinden
gecelim. Kilim dokumayi saglayan ya da kolaylastiran matematiksel fikirler lzerinde yorum yapmak
isteyen var mi?

Ogrenci 7: Kilim dokumay: kolaylastiran sey simetri eksenlerinin kullanilmasidir. Bir kilimin yarisi ya
da bir kismi dokunup o kismin uygun bir eksen boyu simetrigi alinarak tiim kilim olusturulabilir. Ayni sey
oteleme ile de yapilabilir. Hatta sadece kilimin degil, motifin olusturulmasinda da eksen gerekli.

Ogrencilerin sadece kilimin dokunmasina iliskin degil, geometrik sekillerin olusturulmasinda da
simetri eksenlerinin roll Uzerine gikarimlari olmustur. Bu gikarimlar 6zellikle daire seklinin kilimde motif
olarak kullanilmasi lizerine yapilan tartismalarda daha fazla 6z plana g¢ikmistir. Bu gikarima iligskin bir
o6grenci-6gretmen diyalogu soyle gergeklesmistir.

Ogrenci 5: Ogretmenim, daha énce neden daire motifi az diye tartismistik. Diger geometrik sekillerde
sinirl simetri ekseni var. Ama dairede ¢ok var. Yani eksen énemli.

Ogretmen: Ne demek istiyorsun? Yani ben daireye kag tane simetri ekseni ¢izebilirim. Hadi ¢izelim.
(Ogretmen tahtada bir daire sekli ve 6g§rencilerin yénlendirmesiyle sekle ait simetri eksenleri cizmeye
baslar)

Ogrenci 4: Ogretmenim aslinda séyle, karenin dért késesi var, sekizgenin 8 késesi var, gittikce
yuvarlaklasiyor. Buradan yola ¢ikarak da daire motifi olusturulabilir. Ama kare kadar kolay olmaz. Karede
tek simetri ekseni lizerinden yansima yaparak dokuma yapilabilir.

Ogretmen yansitma giinligiinde de bu bulguyu destekler nitelikte 6grencilerin dairenin, simetri
ekseni sayisi agisindan diger geometrik sekillerden farkl oldugu icin yansima islemine tabi tutulmasinin,
dolayisiyla kilimde motif olarak kullanilmasinin zorluguna iliskin ¢ikarimlarindan s6z edilmistir.

“Ogrenciler bu durumu ilging bir sekilde cemberin veya dairenin sonsuz tane simetrisinin olmasi
digerlerinin ise sayilabilen bir simetri eksenine sahip olmasi oldugu seklinde agiklamislardir. Sonrasinda
kilim dokunurken g¢ember veya daire yapmanin yansima isleminde simetriyi tam olarak ayarlamada
zorluk yaratacadi seklinde ortak bir fikirde bulustular.”
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2. Etnomatematik temelli Ogretimde kiiltiirel 6gelerin 68renme siirecine yoénelik o6grenci
farkindaliklan

Bu arastirmanin konusu olan déniisim geometrisine iliskin konularin (yansima, 6teleme, donme ve
simetri ekseni) etnomatematik ile desteklenmis 6gretimlerine iliskin Ogrenci algilarini incelemek
ogrencilerin bilissel anlayislarinin yani sira etnomatematikle desteklenmis 6grenme ortaminin kendi
dgrenmelerine etkileri ile ilgili disiincelerinden de olusmaktadir. Ogrencilerin etnomatematikle
desteklenmis 6grenme ortaminin kendi 6grenmelerine etkileri ile ilgili diistinceleri; kilim motifleri ve
kilim dokuma sureciyle geometri arasindaki iliskiye dair farkindalik, 6grencinin 6grenmesine yapilan
katki, ©grenci motivasyonunu destekleme, yansima ve donme kavramlariyla gunlik hayattaki
kullanimlari arasindaki iliskiyi fark etme basliklari ile ortaya konulmaya caligiimistir. Etnomatematik
temelli 6gretim siirecinde, 6grenci yansitici disiinme formundan elde edilen veriler dogrultusunda
ogrencilerin hangi konularda farkindalik kazandiklari ve 6grenmelerine saglanan katkinin dagilimi
verilmistir.

'I:ablo 6
Ogrencilerin Farkindalik ve Katki Dagilimi
Farkindalik ve Katki Ogrenciler
Yansima 02, 64,
Oteleme - Yansima 03, 08
Dénme 02, 04, 06, 07, 09, 012, 014
Simetri Ekseni 04, 06, 09, 010, 012, 013
Kilim 01, 03, 05, 07, 08, 09, 013
Hepsi 01, 05, 011

Bu tablodan kilim motifleri ve kilim dokuma siireciyle geometri arasindaki iliskiye dair farkindalik ve
katki bashginda 6grencilerin kilimler ile donme ve simetri ekseni konularinin i¢ ice ve ayrilmaz bir yapi
seklinde distundiikleri gériilmektedir. Ogrenci 1 bu durumu “hepsi kilim dokuma konusuyla alakaldir.
Birisi olmadan 6biirii kullanilamaz”, Ogrenci 6 “kilim, dénme ve simetri ekseni ¢ok i¢ ice konular. Genel
olarak ayrilmaz gibiler” Ogrenci 12 ise “kilim dokumada simetri ekseni oldugunu 6grendim. Ikisi birlikte
kullanilmis” olarak agiklamislardir. Bunun yani sira 6grencilerin donme ve simetri ekseni konularinin
matematiksel yapilarini kilim motifi Gizerinden anlamlandirabildikleri gériilmektedir. Ogrenci 10 bu
durumu “Simetride geometrik sekilleri ¢capraz, yan ve énden béldiigiimiizde aynisi olusur. D6nmede
koordinat sisteminden yararlaniyorlar” olarak ifade ederken Ogrenci 14 ise “90 — 180 derecelerdeki
dénmeleri égrendim. Bunun kilimlerde de oldugunu gérdiim” olarak aciklamistir. Ayrica 6grenciler
kilimlerde donme ve simetri eksenini kilimi dizenlemede ve estetik goriniminde kullanildigini
belirmislerdir. Ogrenci 4 bu durumu “motifleri yapmada ve yerlerini ayarlamada dénme ve simetri
kullanilmasi ilgingti” olarak agiklamistir.

Ogrencilerin biyiik cogunlugu, siirecin kendi éG§renmelerine yaptigi katkiya iliskin diisiincelerinde,
kilim motiflerini incelemenin ve kullanmanin 6grenme siireglerini kolaylastirdigini ve konuyu anlamli bir
sekilde 6grenmelerine katki sagladigini belirtmislerdir. Ogrenciler, inceledikleri kilim motiflerinden yola
cikarak yansima ve dénme kavramlarina iliskin ¢ikarimlarini paylasmislardir. Ornegin Ogrenci 7, “Dénme
hareketlerinde seklin biiyiikliiGii dedismez. Seklin yonii dedisir” seklinde, Ogrenci 10 ise “Dairenin sonsuz
simetri ekseni olmasi beni ¢ok sasirtti. Bunu kilim iizerinden incelemek glizeldi” seklinde kendi
ogrenmelerine iliskin ¢ikarimlarini dile getirmislerdir. Bunun yani sira etnomatematik temelli 6gretim
siirecinde, 6grenci yansitici disiinme formundan elde edilen veriler dogrultusunda 6grencilerin hangi
konularda zorluk yasadiklarinin dagilimi verilmistir.
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Tablo 7
Ogrencilerin Yasadiklari Zorluklarin Dagihmi
Yasanilan Zorluklar Ogrenciler
Yansima -
Oteleme 011, 012
Dénme 02, 07, 010, 012

Simetri Ekseni -

Olmadi 01, 03, 04, 05, 06, 08, 09, 013, 014

Tabloya gore 6grencilerin ¢ogunlugunun donisiim geometrisiyle ilgili belirli konularda hi¢ zorluk
yasamamalari genel motivasyonlarini olumlu yénde etkileyebilecegi séylenebilir. Ogrenci diisiincelerinin
blylk cogunlugu yansima, oteleme, donme ve simetri ekseni kavramlarina iliskin yapilan 6gretimde
etnomatematigin entegrasyonunun dgrenci motivasyonunu destekledigini géstermistir. Ornegin Ogrenci
4, “Derste konuyu eglenerek isledik, cok eglenceliydi, ézellikle kilimleri inceledigim kisimlar ¢ok keyifliydi”
seklinde siirecin motivasyonu destekledigine iliskin gériisiinii belirtmistir. Ozellikle yansima ve simetri
ekseni konularinda hicbir 6grencinin zorlanmamis olmasi bu konularda 6grenmenin daha akici
gerceklestigini ve o6grencilerin 6zgliven kazandigi soylenebilir. Diger yandan dénme konusundaki
yasanilan zorluklar dikkat cekici bir bulgu olarak 6ne gikmaktadir. Ornegin Ogrenci 10 “Simetri konusu
keyifliydi ama dénme konusunda biraz sikildim ve motivasyonum diistii” seklinde farkh bir goris
belirtmistir. Ogrenci bu disiincesine gerekge olarak, “dénme hareketini koordinat sisteminde uygularken
zorlanmasini” géstermistir.

Yansima, 6teleme, donme ve simetri ekseni kavramlarinin 6gretiminde etnomatematik bakis agisiyla
kilim motiflerinin kullaniimasi 6grencilerin tamaminin bu kavramlarla glinlik hayattaki kullanimlari
arasindaki iliskiyi fark etmelerine iliskin de farkindalik kazanmalarini saglamistir. Ornegin Ogrenci 4,
“Kendimi yansima konusunda giinliik hayattan érnek vermek konusunda yetkin hissediyorum ¢iinkii
ornek olarak aynaya baktigimizda yansima olur” ve “hali ve kilim motiflerinde, dodada, camilerdeki
cinilerde de dénme ve simetri kavramlarina bircok 6rnek verilebilir” ifadesiyle yansima ve Oteleme
kavramlarinin glinliik hayattaki kullanimlarini sadece kilim ile sinirlamayip, bircok nesne ya da durumla
orneklendirilebilecegine dair dislincesini paylagmistir.

Tartisma ve Sonug

Bu calismada, geometrik kavramlarin 6gretiminde etnomatematik yaklasimlarinin etkilerini
incelemek, 6grencilerin kilim dokuma siireglerini deneyimleyerek geometrik sekiller ve desenlerin
farkina varmalarini saglamak, kilim motiflerinin kiltiirel ve matematiksel anlamlari Gizerinde durmak,
ogrencilerin geometrik kavramlari daha iyi anlamalari igin bir kilim etkinligi yapilmistir. Bu amag
dogrultusunda ortaya ¢ikan sonuglar asagida verilmeye calisiimistir.

Etnomatematik temelli etkinliklerin 6grenciler agisindan matematik 6gretimine yonelik anlaml bir
farkindalk kazandirdigi ifade edilebilir. Bu baglamda, kilim dokuma ve motiflerini incelemek 6grencilerin
hem kiltiirel hem de matematiksel bilgi birikimini zenginlestirdigi goriilmektedir. Bunun yani sira
kilimlerin kullanim alanlari, kiltlrel baglamda gesitli fonksiyonlara sahip olmasi, lzerindeki motiflerin
anlamlari, motiflerde kullanilan geometrik sekiller ve matematiksel yapilar, kiltirlere ait estetik ve
sembolik degerleri yansitarak 6grencilerin kultlirel gesitlili§in matematiksel ifadeler lzerindeki etkisini
anlamalarina katki sagladigi séylenebilir. Glinay (2023) yaptigl arastirmada 6grencilerin etnomatematik
temelli uygulamalarinin kullanildigi 6gretimde kiltir ve matematik iliskisine dair farkindaliklarinin arttig
ve bu iliskiyi ifade etme konusunda da becerilerinin gelistigi ortaya koymustur. Rosa ve Orey (2013)’e
gore matematik Ogretiminde etnomatematik baglaminda uygulamalarin kullanilmasi 6grencilerin
matematik dersi icin elestirel ve sorgulayan bir bakis acisi gelistirmelerine katkida bulunurken ayni
zamanda 6grencilerde kalici 6grenmelerine katki sagladigini belirtmislerdir. Brenner (2002), 6grencilerin
glnlik yasantilarindaki ogelerle matematigi fark edebilme ve kullanabilmelerinin, 6gretmenlerin
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derslerde verdigi giindelik yagam 6geleriyle kurduklari iliskilerden ve verdikleri 6rneklerden etkilendigini
ortaya cikarmistir. Sonug olarak kilim motiflerinin kullanildigi etnomatematik temelli etkinliklerin
Ogrencilerin matematige olan bakis agilarini ve farkindaliklarini degistirmekle beraber anlamh
ogrenmelerine katki saglamaktadir.

Etnomatematigin 6grencilere ginliik hayat ile geometrik kavramlar arasindaki iliskiyi kurmada énemli
bir destek sagladigi belirlenmistir. Kilim motifleri, derslerde kullandiklari geometrik sekillerin ve yapilarin
somut orneklerini sunarak 6grencilerin bu kavramlari daha kolay fark etmelerine ve anlamalarina
yardimci olmustur. Etkinlikle beraber 6grenciler kilim motiflerinde kullanilan tggen, kare, dikdortgen,
besgen ve altigen gibi geometrik sekilleri fark ederek kilim dokuma siirecinde geometrik sekillerin ve
yapilarin 6énemini ve islevini kavradiklari gorilmektedir. Achor, Imoko ve Uloko (2009), yaptiklari
calismada o6grencilerin etnomatematik 6gretimi ve uygulamalari ile glinlik hayattaki geometrik
kavramlarla iliski kurabildiklerini belirtmislerdir. Yazici (2021), etnomatematik lzerine yaptigi calismada
matematik ve kiiltir arasindaki iliskiyi anlamakta zorlanan 6grencilerin arastirma sonunda anlayislarinin
gelistigini ve etkinlikler sireci boyunca giinlik hayat durumlarinin farkinda olan ve amaca yonelik
kullanabilen 6grencilerin matematiklestirme siirecinde daha basarili oldugunu tespit etmistir. Sonug
olarak etnomatematik uygulamalari, 6grencilere geometrik kavramlarin sadece teorik olarak degil ayni
zamanda pratik uygulamalarla glinliik hayatta nasil kullanilabilecegini gostermektedir.

Etnomatematigin glinlik yasam baglami lizerinden geometri bilgisinin temel olarak nasil insa edildigi
lzerine problem c¢ozmeyi ve akil yilritmeyi destekledigi goriilmektedir. Irawan, Kencanawat ve
Febriyanti (2018) yaptiklari ¢alismada etnomatematik temelli uygulamalarinin kullanildigi 6gretimin
ogrencilerin problem ¢ézme becerisini gelistirdigini ortaya koymuslardir. Bu sonug, geometrik bilgilerin
yalnizca formal egitimle degil ayni zamanda giinlik yasam iginde problem ¢ézme ve akil yiritme
becerilerini destekleyerek de kazanilabilecegini gostermektedir. Ayrica etnomatematik uygulamalarinin,
geometri bilmeyen kisilerin kilimlerde motifleri meydana getirme sireglerini, sezgisel ve pratik bilgilerini
ogrencilerin kesfetmesine olanak sagladigi gorilmektedir. Etnomatematik temelli yaklasimin kullanildigi
o6gretimin 6grencilerin matematik kavramlarini anlama (Herawaty ve digerleri, 2018), problem ¢ézme
(Nursyahidah ve digerleri, 2018), elestirel disiinebilme becerisi (Palinussa, 2013), matematiksel iletisim
becerisi (Widada ve digerleri 2018) lzerinde olumlu etkileri oldugunu gorilmektedir. Bunun yani sira
Amit ve Quider (2017), 6grencilerin matematiksel bilginin glinliik ve kiiltirel yasantilarinin bir pargasi
oldugunu fark etmeleri matematiksel becerilere daha fazla odaklanmalarini saglayacagini 6ne
sirmektedirler. Boylece kilim motiflerinin etnomatematik temelli uygulama alani olarak 6grencilerin
matematiksel kavramlari yalnizca teorik degil ayni zamanda kdltlrel ve yasantisal baglamlarla
iliskilendirerek anlamlandirabilmelerini sagladigl ve geometri 6grenme siirecinin daha anlamli ve kalic
hale getirdigi soylenebilir.

Etnomatematigin geometrik kavramlarin birbirleriyle olan iliskileri Gzerine sorgulama yapmaya
destek oldugu belirlenmistir. Ozellikle &grencilerin kilim motiflerinin sekli, yéni konumu, kullanilan
matematiksel yapilari belirlemesinde ve kavramlar arasindaki iliskiyi anlamlandirmalarina yardimci
oldugu gorulmistir. Bunu yani sira 6grenciler motiflerin tekrar edebilmesi icin gerekli olan koordinat
ekseni veya simetri ekseni gibi matematiksel referanslarin kilim dokuma siirecindeki 6nemini ve
islevselligini kavramislardir. Irawan, Kencanawaty ve Febriyanti (2018), yaptiklari calismada geometrik
kavramlar ile ilgili cesitli o6zelliklere sahip kiltiirel nesneler lzerinden aktarmak amaciyla matematik
derslerini glinlik yasam ve kiltlrle iliski kurarak islemeye calismisladir. Gergeklestirilen etkinligin
sonucunda kdltiirel nesnelerin 6grencilerin  matematiksel kavramlari anlamlandirmalarinda ve
matematiksel cercevede sorgulamalarinda olumlu sonuglar ortaya koydugu tespit edilmistir. Ozellikle
ogrenciler kilim motiflerinde ¢ember ve daire seklinin az kullanildigini fark etmis ve kilim dokuma
tekniklerindeki zorluklari, kiiltirel ve estetik tercihler gibi olasi nedenleri géz 6niinde bulundurarak
cember ve daire seklinin kullanimina iliskin mantigl sorgulamaya c¢alismislardir. Imswatama ve Lukman
(2018), etnomatematik temelli matematik 6gretim materyalinin matematiksel problem ¢6zme ve
elestirel dislinme becerilerine etkisini inceledikleri ¢alismalarinda etnomatematik yaklasimina dayali
matematiksel uygulamalari ders igerisinde kullanmanin 6grencilerin problem ¢dézme ve elestirel
diisinme becerilerini olumlu yénde etkiledigini belirtmislerdir. Herawalty ve digerlerinin (2018), yaptigl
calismada 6grenciler etnomatematik etkinliklerinde verilen baglamsal durumlari ve problemleri sadece
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belirli islemler olarak diistinmeyip kendi kulturleri ile iligkilendirmeye ¢alisarak ¢cézmdsler ve bu sekilde
matematiksel kavramlari daha iyi anlamlandirdiklari sonucuna ulagmiglardir. Sonug olarak,
etnomatematik uygulamalarinin 6grencilerin geometri ve matematik kavramlari arasindaki iliskileri daha
derinlemesine anlamlandirmalarina ve daha sorgulayici bir 6grenme siirecine katilmalarina olanak
sagladig soylenebilir.

Etnomatematigin matematiksel kavramlarin gilinlik yasamda kullanilan eylemlerle olan iliskisi
lizerine sorgulama yapmayi sagladigi gériilmektedir. Ogrenciler, kilim motiflerinde tekrar edilen yapilari
incelediginde motiflerin belirli kurallarla yerlestirilmesi ve diizenlenmesi siirecinde 6riinti kavraminin
nasil kullanildigini  kegfetmislerdir. Bunun yani sira kilimlerin katlandiginda elde edilen sonuglar
lizerinden yansima kavrami ile simetri eksenlerinin ve yansimalarin estetik dizenlemelerle nasil
bitunlestigi konusunda sorgulamalarda bulunduklari gorilmustir. Supriadi (2019), calismasinda
etnomatematiksel etkinliklerin  kullaniminin  6grencilerin  matematiksel kavramlari anlama ve
ogrenmelerini  kolaylastirabilecegini belirtmistir. Etnomatematik temelli etkinliklerin 6gretiminin
ogrenciler icin matematik ile gercek yasam arasinda bir kopri gorevi gordiigi ve matematigin gercek
yasama daha yakin bir sekilde ele alindigi icin bilginin sorgulanmasi agisindan gerekli oldugu belirtilmistir
(Putra, 2018). Ayrica Ogretmen gorislerine gore dokuma etkinliklerinin matematik egitiminde
kullanilmasi ve ders igeriklerine dokuma uygulamalarinin dahil edilmesi matematiksel bilginin
sorgulanmasi acisindan matematik ve kiltlr arasinda bir képri kurdugu goérilmektedir (Balabuch ve
Rasoarifetra, 2023). Sonu¢ olarak etnomatematik uygulamalarinin, 6grencilerin geometri ve
matematiksel kavramlarin giinliik hayatta nasil kullanildigini anlamalarina katki sagladigi soylenebilir.

Etnomatematigin 6grencilerin derse katilim motivasyonlarini yiiksek tuttugu ve duyussal 6zelliklerine
onemli katkilar sagladigi belirlenmistir. Yapilan kilim etkinligi, 6grencilerin kiltirel ve sanatsal mirasla
geometriyi iliskilendirerek matematik dersine ilgi ve ylksek motivasyonlar katilmalarina, kendi kiltirel
gecmislerinden gelen bu tiir somut nesnelerle geometriyi daha anlamli bulduklarina yardimci olmustur.
Aktuna (2013), tarafindan yapilan calismada etnomatematik etkinliklerinin kullanildigi bir 6gretim
tasariminda 6grencilerin konu ile ilgili algilari incelenmistir. Calismanin sonunda kiltiirel 6gelerin
kullanildigi etkinliklerin 6grencilerin derse yonelik ilgi ve motivasyonlarinin arttirdig tespit edilmistir.
Adam (2004) yaptigl calismada etnomatematik temelli yaklasimin 6grencilerin ilgi ve motivasyonlarinda
olumlu bir etki go6sterdigini ve Ogrencilerin bu yaklasimla matematikle ginlik yasami
iliskilendirebildiklerini ortaya koymustur. Gerdes (1998), 6grencilerin kultirel gegmislerinden edindikleri
bilgi ve deneyimlerin matematik egitimine dahil edilmesinin, hem motivasyonlarini artiracagini hem de
ozglivenlerini gliclendirecegini saglayacagini belirtmistir. Sonug olarak etnomatematik uygulamalarinin,
ogrencilerin 6grenmeye olan merakini ve motivasyonunu arttirarak onlari daha katilimci bir 6grenme
siirecine tesvik ettigi soylenebilir.

Oneriler

Bu calismada o6grencilerin, farkli kilim desenlerinden yola ¢ikarak desenleri olusturan geometrik
sekilleri fark edebildikleri, bu sekilleri ortak ve farkh 6zellikleri agisindan degerlendirebildikleri,
desenlerin olusmasini saglayan geometrik kurallari ve fikirleri sorgulayabildikleri, desenlerin olusmasi
sirasinda  kullanilan  kurallarla yansima, oteleme, donme ve simetri ekseni kavramlarini
iliskilendirebildikleri ortaya konmustur. Bununla birlikte bu arastirmada etnomatematikle desteklenmis
6grenme ortaminin 6grencilerin 6grenmelerine etkileri ile ilgili diisiincelerinde de olumlu katkilar
oldugu gorilmuistiir. Bu baglamda, ortaya ¢ikan sonuglar dogrultusunda arastirmacilara, 6gretmenlere
ve egitim sliregleri tasarlayanlara asagidaki 6neriler sunulmustur.

1. Ogrencilerin etnomatematik uygulamalarindaki algilarini daha derin incelemek igin daha farkli
etnomatematik ogeleri (seramik, ¢ini, kumas desenleri, mimari dgeler, vs.) lizerinde daha uzun
sireli ve daha farkl konu alanlarini kapsayan ¢alismalar yapilabilir.

2. Ogrencilerin kiiltiirel gecmisleri daha derin analiz edilip, kilim dokuma deneyimi olan égrenciler

Uzerinde ¢alismalar yirutulerek, kilim dokuma sireci ile geometrik sekillerin olusturulma ve bu
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surecgte geometrik kurallarin (yansima, 6teleme, simetri gibi) nasil kullanildigina iliskin stregler
incelenebilir.

3. Etnomatematik baglamlarinin kullanildigi dijital platformlar Uzerinde uygulamalar yapilarak
sonuglari izlenebilir.

4. Ogretmenlere yodnelik olarak diizenlenecek hizmetici egitim seminerlerinde etnomatematigin
derslere entegrasyonu Uzerinde calisilabilir. Ogretmenlere bu entegrasyona rehberlik edecek
farkli kaynaklar, érnek ders planlari, materyaller saglanabilir.

Genel olarak etnomatematik yaklasiminin hem farkli degiskenler hem de kiltirel agidan daha
derinlemesine incelenmesi 6nerilebilir. Etnomatematik uygulamalarinin egitim ve 6gretim siirecine dahil
edilmesi oldukga &nemlidir. Ogrencilerin kiiltiirel yapilarini dnemseyen ve onlarin giinliik hayatla iligki
kurmalarini saglayan 6gretim stratejileri geometri 6grenme siirecini daha anlamli hale getirebilir. Bunun
yani sira disiplinler arasi arastirmalar ve kiltirel o6gelerin Ogretmenler tarafindan kullaniimasi
ogrencilerin hem geometriye olan bakis acilarini degistirecek hem de kiltirel farkindaliklarini
arttiracaktir. Bu amagla yapilacak gelecekteki arastirmalar, etnomatematik uygulamalarinin geometri
ogretimindeki etkinliginin belirlenmesinde 6nemli katki saglayacaktir.

Yazar Katki Orani
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