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Abstract: Ethnomathematics is a field of mathematical ideas and activities that are embedded in the cultural contexts of
societies. The present study aimed to examine the ethnomathematics activities designed by pre-service mathematics teachers
in terms of the pre-service teacher variable, the implementation of the designed activities in the classroom environment in
terms of the pre-service, the in-service teachers and student variables and to determine pre-service and in-service teachers’
awareness of ethnomathematics, their prior learning of ethnomathematics and their use of ethnomathematics in professional
life. In this qualitative research study, the multiple case study was utilized. The participants of the study were 28 pre-service
teachers, 71 students and 2 in-service teachers. The data collection tools of the study were the activities designed by the pre-
service teachers, the questionnaires administered to the in-service teachers and students, the semi-structured interviews held
with the pre-service teachers and the researchers’ field notes. The data collection process of the research was carried out in
three phases consisting of preparation, design and implementation. The designed activities were analyzed in terms of the
curriculum (related topics, prior learning) and use of material, and the data obtained from the questionnaires were analyzed
by creating codes and categories according to the characteristics of the questions in the questionnaire. The fact that there are
too many geometric elements in the Turkish culture, a limited number of studies in the field of ethnomathematics, an
insufficient number of books, and individual characteristics of the pre-service teachers have influenced the design process of
the activity. It was revealed that the activity implementation process had some advantages, such as increasing students’
interest in the lesson, making the class enjoyable, and enabling the teaching of cultural elements, as well as a disadvantage in
terms of classroom management. The design of the ethnomathematics activities and their implementation in the classroom
environment increased the pre-service and in-service teachers’ awareness of the relationship between culture and
mathematics. In the questionnaires, pre-service and in-service teachers stated that they wanted to use ethnomathematics
activities in their professional lives. Similarly, the students indicated that they wanted to do similar activities related to
culture in mathematics lessons.
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Oz: Toplumlarmn kiiltiirel baglamlarinda gomiilii olan matematiksel diisiincelerin ve faaliyetlerin incelendigi alan
etnomatematik olarak adlandirilmaktadir. Bu arastirmada, ilkdgretim matematik 6gretmen adaylar tarafindan tasarlanan
etnomatematik etkinliklerin 6gretmen adayir boyutunda, tasarlanan etkinliklerin smif ortaminda uygulanmasmin gretmen
adayi, Ogrenci ve Ogretmen boyutlarinda incelenmesi ve Ogretmen adaylari ve &gretmenlerin etnomatematige yonelik
farkindalik, 6nceki 6grenme ve mesleki hayatta kullanim durumlarinin belirlenmesi amaglanmistir. Nitel aragtirma yontemi
ile yiiriitiilen arastirmanim deseni ¢oklu durum caligmasi1 olarak belirlenmistir. Arastirmanin ¢aligma grubunda 28 6gretmen
adayi, 71 6grenci ve 2 Ogretmen yer almaktadir. Aragtirmanin veri toplama araglarimi dgretmen adaylarinin tasarladigi
etkinlikler, 6gretmen adaylari, 6gretmenler ve 6grencilere uygulanan yazili goriis formlari, 6gretmen adaylari ile yapilan yar1
yapilandirilmis goriismeler ve aragtirmaci alan notlart olusturmaktadir. Aragtirmanin veri toplama siireci hazirlik, tasarim ve
uygulama olmak {izere li¢ asamada gergeklestirilmistir. Tasarlanan etkinlikler 6gretim programu (ilgili konular, dnceki
o0grenmeler) ve materyal kullanimi baglamlarinda, gériisme formlarindan elde edilen veriler ise formlarda yer alan sorularin
ozelliklerine gore kodlar ve kategoriler olusturularak analiz edilmistir. Kiiltiirimiizde geometrik ogelerin fazla olmasi,
etnomatematik alaninda yapilan caligmalarin azlii, kaynak kitap yetersizligi ve dgretmen adaylarinin bireysel ozellikleri
etkinlik tasarlama siirecine etki etmistir. Etkinlik uygulanma siirecinin derse yonelik ilginin artmasi, dersin eglenceli gegmesi,
kiiltiirel 6gelerin dgretimi gibi avantajlarinin yaninda simif hakimiyeti noktasinda dezavantaj olusturdugu belirlenmistir.
Etnomatematik etkinliklerinin tasarlanmasi ve sinif ortaminda uygulanmasi 6gretmenlerin ve 6gretmen adaylarinin kiiltiir ile
matematik iligkisine yonelik farkindaliklarini artirmigtir. Bununla birlikte 6gretmen adaylar1 ve 6gretmenler goriis formunda
etnomatematik etkinliklerini mesleki hayatlarinda kullanmak istediklerini ifade etmislerdir. Ogrenciler de matematik
derslerinde kiiltiirle ilgili bu tarz etkinlikler yapmak istediklerini belirtmislerdir.
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Ethnomathematics Activities: Reflections from the Design and Implementation Process

1. Introduction

The question “How did mathematics evolve?” is still being discussed today, and there is still no agreement
over the answer to this question. When the history of mathematics is examined, it is seen that philosophy and
mathematics are intertwined (Baki, 2014). In addition, mathematics is often considered abstract and only
associated with calculations based on formulas and theorems. This thought also ignores the effects of such
disciplines as philosophy, culture and value on the emergence of mathematics. However, mathematics did not
develop in a glass jar independently of the individual and culture. Mathematics is a system of thought in which
culture and values play an important role in its emergence and development (Leitze, 1997; Lim & Ernest, 1997;
Zaslavsky, 1998). In this context, a research field named “ethnomathematics™ that deals with the relationship
between culture and mathematics emerged. The thought that mathematics developed independently of culture
negatively affected the development process of ethnomathematics (Gerdes, 2001).

The term ethnomathematics has been described as methods and techniques (tics) used to learn, understand,
explain, and manage the reality (mathema) faced by distinct natural, social, political or cultural (ethno)
environments (D'Ambrosio, 2018). Ethnomathematics can also be defined as “the study of mathematical ideas
and activities as embedded in their cultural context” (Gerdes, 2001, p.12). In ethnomathematics, every culture
develops its own particular mathematical ideas, thoughts and practices (Ascher, 1994; Barton, 1996). Although
ethnomathematics intended to reconstruct or unfreeze the mathematical thinking that is hidden or frozen in old
techniques, it has become a part of the mathematics used today (Gerdes, 1994). Bishop (1991) identified six
mathematical activities of culture including counting, locating, measuring, designing, playing and explaining. In
addition, Bishop (1991) argued that mathematical concepts and relationships emerged with these activities. For
example, he identified numbers, number patterns and number systems under counting; coordinates and geometric
place under locating; properties, shape and similarity of objects under designing. In the initial studies conducted
in the field of ethnomathematics, the mathematical activities performed by illiterate primitive individuals were
addressed (Francois & Kerkhove, 2010). Later, many mathematical concepts or areas such as numbers, pattern,
fractal, probability and algebra were the subjects of ethnomathematics. Within this process, with studies
conducted by researchers, such as D’Ambrosio, Ascher and Gerdes, ethnomathematics which took into
consideration the relationship between culture and mathematics in detail has taken its present form.

In the field of mathematics education, research studies on ethnomathematics have been conducted by using
quantitative and qualitative research methods with participants in all age from preschool level to higher
education level. In these studies, it was found that ethnomathematics increases achievement (Magallanes, 2003),
improves mathematical understanding (Widada, Herewaty, & Lubis, 2018), develops mathematical thinking
skills (lluno & Taylor, 2013; Powell & Temple, 2001) and a positive attitude towards mathematics (Aktuna,
2013; Kara, 2009). Moreover, ethnomathematics helps students see that mathematics is not culture-free and
enables them to gain cultural awareness (Bishop, 1991; Zaslavsky, 1998).

It is important to become aware of the fact that mathematics emerged to meet the needs of people and it is
used to meet needs in everyday life. Making sense of the relationship between mathematics and culture will
contribute positively to this awareness process. Indeed, cultural values, cultural knowledge and cultural thinking
processes of an individual and the mathematical knowledge and mathematical thinking acquired within the scope
of school mathematics complement each other (Giires, 2019). For this reason, it is important to include practices
related to ethnomathematics that can reveal the relationship between culture and mathematics in mathematics
lessons. However, it was seen that mathematics teachers were incompetent in integrating the relationship
between mathematics and culture into the classroom environment (Lewis, 2016). This incompetence negatively
affects students' mathematics achievement, leads them to think that there is no interaction between culture and
mathematics and prevents them from establishing a role model relationship (d'Entremont, 2015; Krummel,
2013). It was also observed that teachers did not have sufficient knowledge of ethnomathematics due to lack of
experience, material and pedagogy. For this reason, it has been recommended that ethnomathematics should be
embedded into the mathematics curriculum (Kang, 1992).

In Turkey, the Turkish Qualifications Framework within the curricula of educational programs requires
students to have "cultural awareness and expression” (Ministry of National Education [MoNE], 2018) and this
can be developed with the help of ethnomathematics. Thus, the teacher training programs were updated by the
Higher Education Council [HEC] in 2018, and a course titled "Culture and Mathematics" was incorporated into
the Elementary Mathematics Education Program. The content of this course, which is a departmental elective
course, includes topics such as the relationship between mathematics and culture, the basic principles of research
in the field of ethnomathematics, the importance of including ethnomathematics studies in classroom practices,
and designing in-class mathematics activities for different cultural contexts. When the purpose and content of the
Culture and Mathematics course is considered, it is seen that there is an emphasis on the meaning, importance
and use of ethnomathematics in classrooms.
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When the literature is reviewed, it is observed that although there are studies in the field of ethnomathematics
at the international level, the number of studies conducted in Turkey is very small (Glres, 2019). Studies
conducted in Turkey have been limited to several postgraduate theses, articles, papers and one translation book.
These sources include studies which address how students conceptualize mathematical concepts and associate
them with the lesson content enriched with elements of their own culture (Aktuna, 2013), and how students
interpret this process and participate in activities (Sevgi, 2019; Y1lmaz, Oztiirk, & Kanbolat, 2012). Moreover, in
one study, the mathematical thinking of students with different cultural values were examined with a qualitative
paradigm (Gtires, 2019). There are also experimental studies in which the effects of ethnomathematics on
academic achievement and attitude towards mathematics were examined (Kara, 2009). With the small number of
research studies conducted in Turkey related to ethnomathematics, which is accepted as a relatively new research
field, it can be said that the relationship between the Turkish culture and mathematics education has not been
sufficiently revealed.

Thus, the purpose of the present study was to examine the ethnomathematics activities designed by pre-
service mathematics teachers in terms of the pre-service teacher variable, the implementation of the designed
activities in the classroom environment in terms of the pre-service, the in-service teachers and student variables
and to determine pre-service and in-service teachers’ awareness of ethnomathematics, their prior learning of
ethnomathematics and their use of ethnomathematics in professional life. For this purpose, the following
research questions were formulated:

e What are the advantages and disadvantages of the design and implementation processes of
ethnomathematics activities?

e  What is the pre-service and in-service teachers’ level of awareness toward ethnomathematics, their prior
learning and use of ethnomathematics in professional life?

e What are the students’ views regarding use of ethnomathematics activities in mathematics lessons?

By revealing the theoretical and practical reflections of the relationship between mathematics and culture by
means of the present research, pre-service and in-service teachers’ awareness towards ethnomathematics may
increase, which is considered as the strength of the research. In addition, the designed ethnomathematics
activities will function as samples for pre-service and in-service mathematics teachers to be used in the
classroom. Also, considering the small number of studies in the field of ethnomathematics in Turkey, it is
believed that this study may contribute to the ethnomathematics literature.

1.1. Theoretical framework

The ethnomathematical approach proposed by D’Ambrosio was used as the theoretical framework.
According to this theoretical framework, the most important aim of school mathematics should be to make
students aware of the mathematical thinking that exists in the culture they are in, see mathematics as a part of
daily life and thus value their culture. It is argued that this awareness and consciousness will lead to the
development of other cognitive skills as well (D’ Ambrosio & Rosa, 2017).

The ethnomathematical approach approaches mathematics from a cultural anthropology perspective,
questions the relationship between mathematics and culture, and advocates the opposite of the general belief
that mathematics is culture-free (Stathopoulou, Kotarinou, & Appelbaum, 2015). The essence of this approach
is to understand how mathematical knowledge is formed, organized and disseminated in different cultural
environments (D’Ambrosio, 2007). Students carry the values, norms and concepts they have to the school.
Therefore, learning environments should not be considered separately from the culture they are part of (Adam,
2004). Some of the values, norms and concepts that make up the culture of the students are also mathematical
(Bishop, 1994). According to the ethnomathematics approach, which proposes that cultural elements should be
included in the mathematics curriculum, academic mathematics, which is necessary for individuals to take an
active role in the modern world, should be presented with content enriched with mathematical elements
existing in students' cultures (D’Ambrosio, 2001). Without creating the perception that mathematics is a
culture-free abstract science, it should be set up in a way that enables students to see that mathematics is an
important part of their own culture and civilization (Baki, 2014).

2. Method

In the present research study, one of the qualitative methods, namely the multiple case research design (Yin,
1994) was utilized. The design of the ethnomathematics activities, the implementation of the designed activities
in the classroom, the awareness of pre-service and in-service teachers’ toward ethnomathematics, prior
learning of ethnomathematics and use of ethnomathematics in professional life were considered as separate
cases and these cases were examined in terms of pre-service teachers, in-service teachers and students in detail.
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2.1. Participants

Purposeful sampling technique was used in the selection of the participants since the aim was to conduct an
in-depth examination of the design and implementation of ethnomathematics activities in the study (Patton,
1990). Participants of the study included 28 pre-service teachers, 71 students and 2 in-service teachers. 22 of
the pre-service teachers were taking the “Culture and Mathematics” course (3" term) and 6 of the pre-service
teachers were taking the “Teaching Practice 1” course (7™ term) in the elementary mathematics teacher
education program in one of the state universities at the time of the study. The students, who were from two
different public middle schools, were in grade 8 at the time of the study. One of the in-service teachers had
been working as a mathematics teacher for 5 years and the other for 19 years. In the following parts of the
study, the pre-service teachers taking the Culture and Mathematics course are referred to as [DPS] since they
designed ethnomathematics activities during the course, while the pre-service teachers taking the Teaching
Practice | course are referred to as [IPS] since they implemented ethnomathematics activities, and the in-service
teachers with 5 years of teaching experience are referred to as T,, while the other in-service teacher is referred
toas T,.

2.2. Data collection tools

Data collection tools consist of the activities designed by the pre-service teachers, the questionnaires
administered to pre-service teachers, in-service teachers and students, and the researchers’ field notes. In
addition, semi-structured interviews were conducted in order to obtain in-depth information about the responses
given to the questions in the questionnaires.

2.2.1. Activities

In the Culture and Mathematics course, instructor of which was the first researcher, the pre-service teachers
designed ethnomathematics activities that could convey the relationship between mathematics and culture. These
activities were reviewed by the pre-service teachers taking the Teaching Practice | course, and after various
revisions were made, the activities were ready to implement in the classroom. In the Culture and Mathematics
course, 9 activities were designed in total by groups of 2 or 3 pre-service teachers. Subsequent to the reviews
made by taking into consideration the structure of the designed activities, the objectives in the mathematics
curriculum, and the implementation conditions, two of the designed activities were implemented in the
classroom.

2.2.2. Views about Ethnomathematics Questionnaires

During the design and implementation process of the ethnomathematics activities in the classrooms, the
views of pre-service teachers, in-service teachers and students were gathered through questionnaires. During the
research process, six questionnaires in total were administered at different times. These questionnaires are
presented in Table 1. The questionnaires consisted of questions regarding issues, such as awareness of the
relationship between mathematics and culture, prior learning, and designing and implementing activities in the
teaching and learning process. During the questionnaire development process, the questions were reviewed by
two researchers, one of whom held a PhD degree in mathematics education and the other had some expertise in
conducting studies on culture and values in education. The questions were revised based on their expert
opinions, and the questionnaires were ready to administer.

Table 1. Questionnaires on views about ethnomathematics, questions and purposes

Questionnaire Questions Purpose

At a breakfast gathering to which math teachers attend, one of the math
teachers assert that “Mathematics and culture are different fields that have

Q1 » A . Awareness
no common ground.” Do you agree with this opinion? Please explain your

response.

Have you ever been in an ethnomathematics learning environment or in an
environment that can create knowledge / awareness about
Q: ethnomathematics in your previous education life? / Have you established Prior Learning
an environment? Evaluate this situation in terms of qualification / reasons
/ contributions etc.

Considering the activity, you designed, please explain the positive and
negative aspects (contribution-benefit, difficulty etc.) of the design
process in detail. Describe the situations that challenge you in the design
process.

Evaluation of
Activity Design
Process

Qs
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Table 1 continued

Questionnaire  Questions Purpose

Please explain the advantages and disadvantages of the implemented

activity.

Evaluate the efficiency of the implemented activity. (Scoring between 1-

10 and explanation (if any)) Evaluation of
* In terms of Teaching Mathematical Concept/Topic Activity

Qs * In terms of Cultural Transmission Implementation

* In terms of Students' Mathematics Learning Process

* In terms of Classroom Management
* In terms of Students' Interest in the Lesson
* In terms of Your Approach to the Activity

Please provide information about the possible advantages and

disadvantages of ethnomathematics activities. When you start working as Use in
Qs a mathematics teacher / in your teaching life / in following lessons, do you Professional
plan to use mathematics and culture related activities in your lessons? Life

Please explain your response in detail.

Have you ever done an activity related to your culture in math classes?
Would you like to do activities related to your culture in following
mathematics lessons?

Qs Between 1 and 10, what score would you give to this activity?
What did you learn from the activity? Please explain in detail.
Do you have any suggestions or comments about the activity? If yes,
please explain in detail.

Evaluation of
Students

2.2.3. Researchers’ Field Notes

Since the role of the researcher is of significant importance in qualitative methods, during the design process
of ethnomathematics activities and the implementation process of the activities in the classroom environment,
the researchers of the present study, in which the qualitative method was used, made observations, took notes of
the salient situations, instant interviews and various evaluations. These notes contributed to the diversification of
the findings and enabled an in-depth interpretation of the findings.

2.2.4. Semi-Structured Interview Protocol

Semi-structured interviews [SSI] were conducted with the pre-service teachers in order to elaborate on the
data obtained from the questionnaires on views about ethnomathematics administered to pre-service teachers,
and to explore the reasons behind written explanations. In order to increase data diversity, the views that pre-
service teachers had about the relationship between mathematics and culture (There is a relationship/No
relationship) before the preparation phase, and the activities they designed/ implemented were considered while
choosing the participants to be interviewed. In this context, 2 DPS and 2 IPS were selected for semi-structured
interviews. Information about the interviewed pre-service teachers is presented in Table 2.

Table 2. Information about the interviewed pre-service teachers
The Relationship between Mathematics

Participant Designed/Implemented Activities

and Culture
DPS; No relationship Cross-Stitching
DPS, There is a relationship DalliMat
IPS; No relationship MatCul
IPS, There is a relationship Cross-Stitching

The pre-service teachers were asked if they had any different views by presenting them or reminding them of
their responses to the questions in the questionnaires on views about ethnomathematics and they were asked to
elaborate on their views.

2.3. Data collection process

Data collection process of the research was carried out in three phases consisting of preparation, design and
implementation as presented in Table 3.
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Table 3. Flow chart of data collection process

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9
Q:-Qs-
Q Preparation Q2 Design Qs Implementation Qs Qs SSl,
DPS_,I_IPS, Phase DPS_,I_IPS, Phase DPS Phase D_IT_S, Student DPS_,rIPS,

Before the preparation phase, Questionnaire 1 on Views about Ethnomathematics [Q4] was administered to
pre-service and in-service teachers in order to review their knowledge and views about the relationship between
mathematics and culture. After the administration of Q; in the context of the Culture and Mathematics course
(see Table 4), the pre-service teachers were informed about the relationship between mathematics and culture,
concepts related to cultural contexts, research studies conducted in the field of ethnomathematics and their
basic principles, and the importance of incorporating ethnomathematics research studies into the classroom
practice. Similarly, IPS and teachers were also informed about the relationship between mathematics and
culture, and concepts related to cultural contexts. In addition, they were given a brief explanation about the
research studies conducted in the field of ethnomathematics, and applications of ethnomathematics in the
classroom practice were made by using the questioning method.

Table 4. The Culture and Mathematics course

Definition of culture, the relationship between mathematics and culture

Mathematical concepts and cultural contexts (Ercan, 2005)
e Numbers, shapes, symbols, shapes drawn in the sand, logic of kinship relations

Definition of ethnomathematics and research studies conducted in the field of ethnomathematics

Use of ethnomathematics in the classroom practice

Ethnomathematics activities
e  Yoruk Tents (Giires, 2019), Seljuk Cupolas (Baki, 2014)

Design of ethnomathematics activities

After the preparation phase, Questionnaire 2 on Views about Ethnomathematics [Q,] was administered to
pre-service and in-service teachers to reveal their prior learning/experiences related to ethnomathematics, and
then the design phase started. During the design process, DPS were asked to design in-class math activities
related to the Turkish culture. In this process, the researchers held weekly meetings with the DPS, who were
informed about the principles of activity design. DPS primarily searched for activities that could be designed
related to the Turkish culture and had various ideas. Then, they associated the designed activities with the
topics and objectives in the mathematics curriculum and anticipated possible problems that could arise during
the implementation process of the activity and proposed solutions for the problems. The design phase was
completed after approximately 5 weeks. A total of 9 different activities were designed. After the design phase,
Questionnaire 3 on Views About Ethnomathematics [Q3] was administered to the DPS for the evaluation of the
design process.

After the administration of Qs, the activities that were designed were introduced in the activity presentation
lesson, to which IPS also attended. The activities were given their final form by receiving the opinions of the
pre-service teachers regarding the activities. It was decided that the activities named Cross-Stitching and
MatCul would be implemented in the classrooms. It was determined that the MatCul activity (Appendix 1),
related to square root of numbers, would be implemented in 8" grade mathematics class, and Cross-Stitching
activity (Appendix 2), related to geometric transformation, equality and equations and data analysis topics,
would be implemented in 8" grade mathematics applications. The implementation process started following the
completion of this design process. Brief information about the implemented activities is provided in the
appendices of the present article.

IPS prepared lesson plans for the activities to be implemented in the classrooms. The prepared lesson plans
were examined in interviews conducted by the researchers and made ready for implementation. Two class
hours were allocated for the Cross-Stitching activity and one class hour was allocated for the MatCul activity.
During the implementation of the activities, the classes were observed by one of the researchers, a mathematics
teacher and two pre-service teachers.

After the implementation, Questionnaire 4 on Views About Ethnomathematics [Q4] was administered to the
IPS and teachers with the aim of evaluating the activities and the implementation process, and the
Questionnaire 6 on Views About Ethnomathematics [Qg] was administered to the students in order to reveal the
students' views about the lesson and the implemented activity. Subsequently, IPS and DPS held a meeting,
during which IPS gave information about the implementation process to the DPS. Finally, Questionnaire 1 on
Views About Ethnomathematics [Q;] was administered in order to reveal the change in the knowledge and
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views of pre-service and in-service teachers about the relationship between mathematics and culture, and Views
About Ethnomathematics Questionnaire 5 [Qs] was administered in order to reveal the views of pre-service and
in-service teachers about the use of ethnomathematics activities in professional life. Moreover, SSI was
conducted with the pre-service teachers in order to enable them to elaborate on their views about designed and
implemented activities.

2.4. Data analysis

The activities designed in the research process were analyzed in terms of curriculum (related topics, prior
learning) and material use. The data obtained from the questionnaires were analyzed by creating codes and
categories based on the characteristics of the questions in the questionnaires. To illustrate, for the data obtained
from Q3, while categories such as contribution-benefit, difficulty and challenging situations were created for
the process of designing ethnomathematics activities, for the data obtained from Q,, advantages and
disadvantages categories were created for the process of implementing ethnomathematics activities. In addition,
frequencies were calculated and codes related to categories were presented with the frequencies. Furthermore,
some parts of the data obtained from the participants were transcribed, whereas some of them were presented
directly.

2.5. Trustworthiness of the study

In qualitative research, the terms “credibility” is used for internal validity and “transferability” is used for
external validity (Lincoln & Guba, 1985). The expansion of the interaction between the researcher and the data
over a wide period increases the credibility of the research data (Yildirim & Simsek, 2013). In the present
study, researchers and participants were in continuous interaction for an entire term. In qualitative research,
generalization is not possible because the cases and facts are examined in depth and in detail, but the findings
can be transferred merely to similar contexts or settings. Thus, in the present study, the research process has
been described clearly and in detail. In addition, data triangulation and investigator triangulation were used in
the study. For data triangulation, multiple sources of data, consisting of questionnaires, researchers’ field notes
and semi-structure interview protocol were used, and the findings from these data collection tools were
compared and cross-checked. Moreover, for investigator triangulation, more than one researcher was involved
in the data collection, data analysis and data interpretation processes. The participants’ responses were analyzed
by the researchers individually and then the researchers arrived at a consensus regarding the codes and
categories during the long-lasting meetings.

3. Findings

The findings of the current study are presented in three sections. In the first section, the findings related to
the designed activities, and the design and implementation process of these activities, and in the second section,
the findings related to pre-service and in-service teachers’ awareness of ethnomathematics, prior learning of
ethnomathematics and use of ethnomathematics in professional life are presented. In the last section, the
findings regarding the students’ views about implemented activities are presented.

3.1. Findings for the designed activities, and design and implementation process

Nine activities were designed by the pre-service teachers during the research process. The designed
activities were analyzed in terms of related topics, prior learning and material (see Table 5).

Table 5. Information about the designed activities

Name of the Activity Related Topics Prior Learning Material
Cross-Stitching Geometric Transformation Equations/Statistics A4 Drawing
DalliMat Geometric Transformation Ratio/Proportion Cardboard cutting-
Drawing
Mosque Perimeter-Area Calculation Ratio/Proportion Concrete Material
Zeybek Geometric Transformation Coordinate System Demonstration
Historic Door Geometric Transformation - Construction Papers-
GeoGebra
Mancala Probability - Concrete Material
Motifs Geometric Transformation - Construction Papers

In this study, it is related to square root of numbers, but it

MatCul may also be related to different topics.

Game

In this study, it is related to topics in algebra learning area,

EthnoModelling but it may also be related to different topics.

A4 Paper
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Most of the designed activities were related to geometric transformation, but there were also activities
related to topics, such as probability, geometric shapes and perimeter-area calculation. In addition, activities
were also related to prior learning, such as equations, statistics, ratio/proportion and the coordinate system.
Concrete materials, cardboard, and construction papers were generally used while designing activities. On the
other hand, MatCul and EthnoModelling activities had the flexibility of being implemented in other topics.
MatCul activity is a multi-stage game. The activity includes questions related to the Turkish culture and the
square root of numbers. On the other hand, the EthnoModelling activity includes explanatory information about
the Turkish culture and mathematical modelling questions related to this information.

Researchers’ field notes included notes revealing that in the activity design process, DPS could not access
academic resources, such as articles and theses either as hard copy or online in libraries, and that they generally
used the search engine, Google Scholar, and various social media applications. In addition, it was included in
the researchers’ field notes that the fact that one of the pre-service teachers who designed the "Zeybek" activity
knew how to perform zeybek folk dance and one of the pre-service teachers who designed the "Historic Door"
activity had a special interest in the GeoGebra program may have influenced their choice of these activities.

The responses given to Qs in order to evaluate the activity design process were analyzed in terms of positive
views (contribution-benefit) and negative views (difficulties) (see Table 6).

Table 6. Contributions/benefits of and difficulties in the activity design process

Category Positive Views f
I have learned how to search about our culture and cultural elements. 21
I realized that mathematics and our culture are intertwined. 20
Contribution ! learned how to convey a mathematics topic by associating it with a cultural element. 15
Benefit I gained knowledge of topics-objectives in the mathematics curriculum. 21
I gained experience in the activity design process. 17
I realized the importance of group work.
Negative Views f
I experienced difficulty in deciding what kind of activity | could design. 19

I experienced difficulty in associating the activity with the topic/objective in the
mathematics curriculum.

I experienced difficulty in planning the implementation of the activity in the classroom. 21
I experienced difficulty in the use of tools and materials such as paper, cardboard, which 10
required fine motor skills in the activity design process.

11
Difficulties

DPS in the ethnomathematics activity design process indicated that they learned how to investigate culture
and cultural elements (n=21) and gained awareness of the relationship between mathematics and culture
(n=20). To illustrate, one DPS stated “Before | designed this activity, | could not establish a relationship
between culture and mathematics and explain it in more than a few sentences...Thanks to this process, I had a
chance to explore, recognize and notice the culture again.” In addition, they specified that they learned topics-
objectives in the mathematics curriculum (n=21), that they gained experience in the activity design process
(n=17) and learned how to convey mathematics by means of culture (n=15). Some of the DPS (n=8) also stated
that group work was important in the activity design process. All of the DPS indicated that there was no
negative effect and harm of the activity design process by stating, "1 disagree with the idea that designing such
an activity related to culture and mathematics may have a negative effect."

In the activity design process, DPS indicated that they had difficulties in deciding on the activity,
associating the activity with the topic/objective, and planning the implementation of the activity in the
classroom. One DPS said, “If was difficult to plan the implementation part while preparing the activity plan”,
while another said, “I had a difficulty in determining which objective would be achieved within the activity”.

In the interviews, DPS; stated that the activity design process did not have a negative effect and use of
cultural elements in mathematics lessons was a great advantage. DPS, made similar explanations regarding the
activity design process. She also stated that she gained experience in the activity design process, but she had a
difficulty in cutting cardboards and making drawings.

DPS,: ... We made effort to design the activity because it was very difficult to cut paper and
cardboard. Bindalli was something we knew and always saw, but we actually discovered that could be
used in mathematics. I'm very surprised about this situation...

In order to evaluate the activity implementation process, IPS' responses to Q, were analyzed in terms of
advantages (lesson, culture, mathematics) and disadvantages (classroom management) of the implemented
activities and presented in Table 7.
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Table 7. Advantages and disadvantages of the implemented ethnomathematics activities

Category Advantages

All students actively participated in the lesson.

Students’ interest in the lesson increased.

Their motivation was higher compared to previous lessons.

Students who did not ask for permission to speak in the previous lessons started to
speak.

More students wanted to speak/ go to the blackboard.

Lesson

A~ WO~

They obtained information about their culture.

Culture They started to wonder about cultural elements.

N> OO

The number of students who could solve problems including square root of numbers
has increased.

Mathematics They gave different examples such as motif and ornament in the geometric
transformation topic.
They recalled the concepts they have had learned in previous years.

N

Disadvantages

I experienced difficulty in classroom management.
Classroom I experienced difficulty in the drawings due to the traditional seating arrangement.
Management During the implementation process there were situations (game rules-questions) that |
could not plan in advance.

g (W o|—h|w

IPS stated that ethnomathematics activities had positive effects on the lessons, such as increasing students’
level of interest (n=5) and motivation toward the lesson (n=3). In addition, they stated that thanks to
ethnomathematics activities students gained knowledge about their culture (n=6), and they started to wonder
about cultural elements (n=4). Moreover, they indicated that ethnomathematics activities contributed to
students’ mathematics learning process (n=7). On the other hand, IPS emphasized in their explanations that
implemented activities caused disadvantages in classroom management (n=6) and problems in the
implementation process (n=5).

When the responses given by the in-service teachers to Q, during the implementation process were
examined, it was seen that the most important advantage of the activities was the effect on the students’ attitude
towards mathematics. In addition, teachers stated that it was important to inform students about culture, to
associate culture with mathematics and to equip students with a different perspective. However, according to T,
and T, the intensiveness of the curriculum and crowded classrooms, respectively, would create disadvantages
in implementing the activity (see Figure 1).

Msfredarion kojnall Olamb etbinlie sok Sovon alabiiy.

(In English: The activity may take a lot of time due to the curriculum)
kinlfe her Lcencim iain esit sekilde
Arcat. sinif lor kalakalik.. Bu Jurumdar yapacarim etk er of L S
tj

(In English: However, the classrooms are crowded. In this case, the activity | will implement is not equally
beneficial for each student.)

Figure 1. In-service teachers’ views about the disadvantages of ethnomathematics activities

It was included in the researchers’ field notes that the implementation process of the activities was both
entertaining and instructive, and the students’ interest and participation in the lesson was high (see Figure 2).

“ ) J
22 .ol S"“d ‘eeriside. stgrwd _Lél-\_e\;‘t:_:__‘d:?;s C;:\}Um M’:i ‘; d»: :‘-w -
‘P;’usk b’étﬂ? S32 bork Lt l‘)b}-kﬂ& W&V}& Q',—‘&

(In English: 22" minute: In the classroom, (In English: 41* minute: Although the class had
9+4 students raised their hands and asked for ended, it was observed that the students (except
permission to speak) 1) were sitting at their desks).

Figure 2. Examples from researchers’ field notes
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As regards the evaluation of the implemented activities, the mean values of the scores (between 1 and 10
points) given by IPS and in-service teachers to the questions in Q, are presented in Table 8.

Table 8. Mean scores for the efficiency of the implemented activities

Evaluate the efficiency of the implemented activity. Mean score  Mean score of
(Scoring between 1-10) of IPS Teachers

In terms of teaching mathematical concept/topic 7.67 7

In terms of cultural transmission 10 10

In terms of students” mathematics learning 8.34 7

In terms of classroom management 5.34 7

In terms of students’ interest in the lesson 8.67 8.5

In terms of your approach to the activity 9 7

IPS and in-service teachers who evaluated the efficiency of ethnomathematics activities gave the highest
score to the culture transmission of the activities, while they gave the lowest score to classroom management.
In the evaluations, in-service teachers gave higher scores to classroom management than did IPS, whereas they
gave lower scores to other aspects than did IPS. In the explanations regarding the efficiency of the activities, it
was stated that the students learned the cultural elements and their interest in the lesson increased. In addition,
problems in terms of classroom management such as difficulty in implementing activities in crowded
classrooms and unexpected situations in the implementation process were expressed (see Figure 3).

Matematiksel Kavram/Konu Ogretimi Agisindan
Lt [ 2 | 3 | 4« [T 5 ] 6 [ 7 [ 8 [ @ | 10 ]

Acklama Kgurom 6_'94{’{;‘9'1[ pimiE pldu_’qimu'"t ettt inlik jle Q‘::l';::r egenceli
ol geldigini  diebatyoim. Kenu &geetiminin efbinlic ile  pia édmesinn
@Erﬂfg(ﬂff acllindn “oble vt?ﬂ‘m)}? oldugnru  digéntyorvm,
(In English: In terms of Teaching Mathematical Concepts/Topics
Explanation: | think that the class was more enjoying with the activity we did. | think it is more efficient to
teach students the topic by means of an activity.)

Sumf Yiinetimi Acisindan

[t [ 2 3 T a4 L=< 6 [ 7 [ 8 [ 9 [ 1w |
Agklama gyn  esmanda  pplr  Seyt dlorak balabald Teli
vE e GE28ME esnasn A 5-32 BT ol .:\.JPq ) T= Oki!::;::c_ l"'.‘l::;x
bOMi:|~ PRI e orfen wedd ‘

(In English: In terms of Classroom Management
Explanation: There was a noisy environment because the groups were crowded in numbers and the time was
important while solving the questions in the game.)

Figure 3. Explanations by IPS regarding the efficiency of the implemented activities

In the interviews, IPS; and IPS, stated that there were advantages of the implementation process of the
activity, and they had problems in terms of classroom management. For example, IPS; stated that she could not
manage the classroom due to the students who had problems in complying with the rules of the game during the
activity process, and IPS, stated that she could not prevent students from making noise in some parts of the
lesson.

IPS;: ... I thought that the students would not want to learn cultural things and they would get
bored... After the groups were formed, when I described the activity, I saw that the class is having a
lot of fun. The lesson went great, so the students learned both mathematics and culture at the same
time without realizing it. I also noticed that it is important to implement cultural activities...
Interviewer: So, was there any negative effect of this implementation process for you?

IPS;: In fact, there was. Classroom management. Sometimes | could not stop my students. There were
students trying to stretch the rules in the game. | remained unresponsive.

IPS,: | could not establish silence at points where the students were not interested in the lesson.
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3.2. Findings for the awareness of ethnomathematics, prior learning of ethnomathematics, and use of
ethnomathematics in professional life

In order to reveal the level of pre-service and in-service teachers’ awareness of the relationship between
mathematics and culture, Q; was administered both before and after the preparation phase. Before the
preparation phase, 6 DPS, 2 IPS and T, stated that mathematics and culture are related to each other. After the
implementation phase, a remarkable finding emerged and all pre-service and in-service teachers stated that
mathematics and culture were related (see Table 9).

Table 9. Analysis of explanations regarding the relationship between mathematics and culture

Relationship ~ Before Preparation Phase DPS IPS Teachers
. History of mathematics and presence of scientists 6 2 0
Thereis a There is mathematics in old structures and carpet
relationship . P 0 0 1
motifs.
Mathematics consists of rules and formulas. Culture
. o 12 4 1
There is no affects social life.

relationship Mathematics is related to formulas and culture is

related to traditions and customs. 4 0 0

Relationship  After Implementation Phase DPS IPS Teachers

(M>C)

Mathematics was used in the formation of many
elements in our culture.

Mathematics is a means of cultural transmission.

(C>M)

Culture has an important place in the emergence of

mathematical concepts. 10 2 0
The development of mathematics has been influenced

by culture.

Thereisa
relationship

(M €->C)
There is a bidirectional relationship between 3 1 2
mathematics and culture.

Mathematics is in every part of daily life. 2 0 0

Prior to the preparation phase, the vast majority of pre-service teachers (n=20) and T, stated that
mathematics consisted of precise and unchangeable facts with rules and formulas, and that culture was related
to the history of individuals and societies, and therefore, they stated that mathematics and culture were not
related. The remaining pre-service teachers (n=8) and T, emphasized the history of mathematics and indicated
that mathematics and culture were related by stating that there was mathematics in the houses built in ancient
times and in carpet motifs.

Subsequent to the implementation, the pre-service and in-service teachers explained the relationship
between mathematics and culture in four ways. While the first three include the idea that mathematics and
culture affect each other in a unidirectional or bidirectional manner (mathematics affects culture [M—>C],
culture affects mathematics [C—>M] and mathematics and culture bidirectionally affect each other [M <—>C]),
the last type explanation focuses on the idea that mathematics is in every part of daily life. In the M>C
relationship, mathematics is a tool in the formation and transmission of culture. In C>M relationship, culture
affects the emergence of mathematical concepts and the development of mathematics. The relationship
M<&—>C refers to a dynamic process in which culture and mathematics bidirectionally affect each other.

After the preparation phase, Q, was administered to pre-service and in-service teachers in order to identify
their prior learning of ethnomathematics. Five of the pre-service teachers stated that they had been in a learning
environment related to ethnomathematics in their previous education life. These pre-service teachers mentioned
the History of Mathematics course (n=2) they taken during the first semester, the museum tour they had
attended in middle school (n=2) and the Istanbul Miniatiirk trip as examples. In both the questionnaire and
interviews, the pre-service teachers stated that these experiences were not sufficient for them. On the other
hand, in-service teachers stated that they did not intend to create an ethnomathematics environment in their
lessons, but they sometimes provided information about the history of the mathematical concepts and topics.

IPS,: ... I have been to the museum once before, but there could be a common point between
mathematics and culture in a very different way.

Interviewer: So, is your museum visit during high school enough to see the relationship between
culture and mathematics?
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IPS,: It is never enough. There is a very different relationship between mathematics and culture. We
just did a little bit about this relationship.

The pre-service teachers who did not encounter ethnomathematics in their prior learning mentioned teacher-
centred education, the limited teaching duration of concepts in the curriculum, and in-service teachers’ lack of
knowledge about ethnomathematics as reasons for not having been in learning environments related to
ethnomathematics. They stated the possible consequences of this situation as one-sided perspective on
mathematics and not learning the emergence of mathematics and its relationship with the culture. For instance,
IPS; stated that before implementation she considered that mathematics and culture were very different fields,
whereas DPS; stated that mathematics was a culture-free field in which problems were solved by rules and
methods. Furthermore, DPS; stated that teachers lacked knowledge in this area, and added that she would not
feel incompetent thanks to the course she had taken.

IPS;: ... Actually, it is interesting to me that I have never learned such activities until now. I thought
that mathematics and culture were quite different at the beginning of the term. In fact, I laugh at
myself as | remember this thought. Maybe since | have not learned it, | want to practice more...

DPS,: ... It is very interesting that cultural things that seem unrelated to mathematics can be used in
mathematics lessons. More precisely, when | was a student, |1 never saw mathematics like this. |
always solved multiple choice problems with rules and methods. However, it would be great to learn
mathematics like this by using Kanavice, Bindalli, Mosque, Zeybek. I feel incompetent about this...
DPS;: ... I think that my teachers do not know much about these issues. Because if I had not taken
such a lesson, maybe | would not know about it. If I hadn’t designed this activity, I wouldn't have
thought that | could use it.

All pre-service and in-service teachers stated that they would use ethnomathematics activities in their
professional lives and supported this with the explanations presented in Table 10.

Table 10. Views about the use of ethnomathematics activities in professional life

Category Code Examples DPS IPS Teachers

The perspective toward mathematics changes.

Application areas of mathematics, other than formulas and
rules, are seen.

Prejudices can be destroyed.

Perspective
toward
Mathematics

12 5 2

Interest in the lesson increases.
Lesson They increase motivation. 21 6 1
They make the lesson enjoyable.

The relationship between mathematics and culture is learned.
Students can learn our culture. 14 5 2
They form an awareness about cultural elements.

Mathematics
and Culture

The pre-service teachers explained the reasons for using ethnomathematics activities in their professional
lives by mentioning the change in the students' perspectives on mathematics (n=17), the recognition of the
relationship between mathematics and culture (n=19) and its positive effects on the lesson (n=27) (see Figure
4). Similarly, in-service teachers made similar explanations regarding the positive aspects of the use of
ethnomathematics activities in professional life.

Interviewer: ... So, would you think of using these kinds of activities in your professional life?

DPS;: | absolutely think so. | will use all of the activities we designed in the course.

DPS,: Of course, I think so because we can start learning without fear of learning mathematics in our
own activity. Since students fear mathematics, | think that it is very necessary.

IPS,: | am thinking of implementing them. We have designed many activities. | backed them up on my
computer. 1 will continue to search if there are any other activities.

T,: [ realized that I can implement them. Students’ interest in the lesson and motivation may increase
to the desired level. It is also beneficial for students to learn culture and to see its relationship with
mathematics.

Ty: 1 will use them in my lessons. It will be an opportunity for my students to see an aspect of
mathematics that does not include an operation and a formula.
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(In English: Since I think that the use of activities created in the classroom will bring a different perspective to
mathematics, | will consider using them in my classes when | start working because the activities can help the
students participate in the lesson and eliminate some of their prejudices about the lesson.)
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(In English: I will use my own activity and a few activities designed in this course in my lessons because while
students are doing these activities, they have fun, they make sense of the relationship between mathematics and
culture, and their perspectives expand.)

Figure 4. Views of pre-service teachers about the use of ethnomathematics activities in their professional lives

3.3. Findings of the students’ views about the implemented activities

All of the students (n=71) in the classes where the ethnomathematics activities were implemented stated
that they did not do any cultural activities in the previous mathematics lessons. 62 of the students indicated that
they wanted to do similar activities related to culture in the following mathematics lessons, whereas 9 of them
did not want these activities to be implemented. The students who wanted to do these kinds of activities
emphasized that the activities were enjoyable and that they gained knowledge of mathematics and culture by
means of these activities (see a,b in Figure 5). The students who did not want the activities to be implemented
in the classes stated that there was a noise problem in the classroom and that mathematics was not covered in
the lesson (see ¢ in Figure 5).
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(In English: @) We realized that mathematics lessons could also be enjoyable.
b) Because we learn all kinds of knowledge. We learn knowledge related to both mathematics and culture.
c) In the mathematics lesson, mathematics should be taught)

Figure 5. Students’ views about the implemented activities

It was observed that 9.14 was the average score of the students' responses to the question, “Between 1 and
10, what score would you give to this activity?” which was asked with the aim of evaluating the
implementation process from the students' perspective. In addition, the responses given by the students to the
question "What did you learn from the activity?" are presented in Table 11.

Table 11. Students’ views on learning with the aid of the activities

Category Code Examples f
Culture | learned about our cultyre. 59
| learned how to embroider on canvas. 21

I learned how to solve problems including square root of numbers. 19

h . | learned geometric transformation. 21
Mathematics | recalled the topic of equations. 11
I recalled how to draw graphs. 7

With the help of the activities, students stated that they learned about their culture (n=59) and canvas
(n=21), as well as mathematical concepts and topics such as square root of numbers (n=19), geometric
transformation (n=21), equations (n=11), and drawing graphs (n=7).
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To the question “Do you have any suggestions or comments about the activity?”, students generally gave
positive responses (n=29) and stated that they wanted to do such activities at different times (Figure 6a-6b). In
addition, some students (n=7) stated that the number and variety of questions in the activity should increase
because more challenging questions were asked in the exams (Figure 6c¢). Four students stated that the activities
were unnecessary and should not be used in mathematics lessons (Figure 6d). It was observed that these
students were those who did not want to do activities in mathematics lessons. On the other hand, the remaining
21 students did not make any suggestions and comments.
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(InEnglish: a It is a good activity to reinforce the concepts further.
b It is wonderful. I liked it so much.
¢ There could have been a higher number and variety of questions.
d | think that activities in mathematics is a waste of time)

Figure 6. Students’ suggestions and comments about implemented activities

4. Discussion and Conclusion

The present study aimed to examine the ethnomathematics activities designed by pre-service mathematics
teachers in terms of the pre-service teacher variable, the implementation of the designed activities in the
classroom environment in terms of the pre-service, the in-service teachers and student variables and to
determine pre-service and in-service teachers’ awareness of ethnomathematics, their prior learning of
ethnomathematics and their use of ethnomathematics in professional life. In line with this purpose, nine
activities were designed by the pre-service teachers and two of these activities were implemented in the
classroom. It is necessary for pre-service teachers to practice in school settings and gain experience in addition
to having theoretical knowledge (Ayas, 2009). When this necessity is considered, it is important to consider the
reflections of theoretically designed activities on the implementation process in terms of addressing both theory
and practice.

It was observed that the designed activities were generally related to the geometry learning domain. This
may have stemmed from the frequent occurrence of geometrical concepts in cultural elements (Snipes &
Moses, 2001) and geometric shapes in carpet motifs, figures, mosque ornaments and local clothes in the
Turkish culture. Pre-service teachers often encountered these cultural elements in the searches that they made
by using web-based tools or various social media applications. Furthermore, the selection of the Mancala
activity, which is one of the activities outside the geometry learning domain, could be related to the searches
made by the pre-service teachers since the Mancala game appears at the top in web-based searches (Zaslavsky,
1998). Associating the designed activities with prior learnings can be seen as a strong aspect of the activities
since the mathematics curriculum follows a spiral structure. Lack of activities on different topics can be a result
of the limited resources in the field of ethnomathematics and insufficiency of existing resources. Limited
research and the insufficient number of books in the field of ethnomathematics have caused pre-service
teachers to experience difficulties in deciding on the activity in the design process. Moreover, since the pre-
service teachers who have designed activities were in their 3rd semester at the time of the study, they do not
have comprehensive pedagogical content knowledge nor curriculum knowledge. This situation may have also
caused difficulties in the process of designing activities. In addition, individual characteristics of pre-service
teachers, such as playing the zeybek folk dance at a professional level or using the GeoGebra program well,
were also determinants in the decision-making process.
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The process of designing an activity enabled pre-service teachers to gain experience, improved their
knowledge of cultural elements, raised their awareness of the relationship between culture and mathematics,
and cultivated in pre-service teachers the ability to use a cultural element in mathematics lessons and
knowledge of mathematics curriculum. This may indicate that the process of designing activities provides
positive contributions to pre-service teachers’ general, pedagogical and pedagogical content knowledge.
Designing activities related to ethnomathematics can contribute to pre-service teachers’ professional
development. Moreover, pre-service teachers emphasized that group work is important in this process. Working
within groups, exchanging ideas within the group, respecting the ideas of the members of the group, the ability
to defend one's own ideas are important in the ethnomathematics approach and support the idea of emphasizing
group work (Kelly, 2005). In addition, preservice teachers stated that there was no negative effect and
disadvantage of the process of designing activities. This could be an indicator of selecting study group that is
appropriate to the purpose of the research.

The activity named “Cross-Stitching” was used in the process of teaching the concept, and the activity
named “MatCul” was used in the process of assessing students’ learning. One of the most remarkable
reflections from the implementation process of the activities was the increase in students' participation and
interest in the lesson. Pre-service teachers who had made observations and taught in these classes before
(within the context of Teaching Practice | course) stated that there were significant differences in the lessons
where ethnomathematics activities were used when compared to previous lessons. This situation indicates that
the use of ethnomathematics activities in the classroom is important and useful (Spines & Moses, 2001).
Teachers also stated that the activities increased students’ interest in the lesson and helped students develop a
positive attitude towards mathematics. The high average of the scores that students gave to the activities and
their positive views about the activities support this situation. With these findings, it can be said that the
implementation of ethnomathematics activities creates a positive attitude toward mathematics in students
(Aktuna, 2013; Kara, 2009). In addition, the activities received the maximum score from both pre-service and
in-service teachers in terms of cultural transmission. Students have gained knowledge about their culture and
have begun to wonder about the cultural elements by means of the ethnomathematics activities. These are
positive reflections, which were specified as advantages by the pre-service and in-service teachers in the
lessons.

It was emphasized by the pre-service and in-service teachers that the activities were effective in teaching
and learning mathematical concepts. This also supports the notion that ethnomathematics is a field that
increases achievement (Magallanes, 2003) and improves mathematical understanding (Widada et al., 2018) and
mathematical thinking skills (lluno & Taylor, 2013; Powell & Temple, 2001). The fact that the pre-service
teachers made higher-scored evaluations in terms of mathematics teaching and learning compared to in-service
teachers can be explained by their perspectives toward ethnomathematics. In addition, the fact that pre-service
teachers made higher-scored evaluations than in-service teachers regarding their approach to activities supports
this situation. If we look from the viewpoint of in-service teachers, this situation can be evaluated differently
when aspects such as knowledge of holistic curriculum and appropriateness of the concepts to teach, target
behaviours to be gained, expectations, and the examination system were taken into account. The negative views
of some students regarding the ethnomathematics activities could be related to the individual characteristics of
the students, such as their learning methods, desires, and mathematical beliefs because the students who stated
that it is not necessary to use the ethnomathematics activities in the lessons also opposed the use of math
activities in the lessons.

The biggest problem in the implementation process of ethnomathematics activities is the classroom
management problem. Although this situation is expected in an activity implementation process (Sahin &
Eraslan, 2019), it can be also due to the pre-service teachers’ lack of experience. While evaluating the lessons
in terms of classroom management, it was observed that the more experienced in-service teacher gave higher
scores than the less experienced one and both of the in-service teachers gave higher scores than the pre-service
teachers. This can be an indicator of the fact that experience leads to improvement in classroom management
skills. It can be claimed that classroom management is a skill that can be acquired over time and classroom
management problem should not be seen as a disadvantage for implementing ethnomathematics activities in the
class. Thus, it was revealed that ethnomathematics activities have a positive effect on cultural transmission,
mathematics teaching and attitude towards mathematics in accordance with the purpose of the research.
Students’ views and field notes of the researchers also support these findings.

Students’ explanations that similar activities related to culture and mathematics were not included in their
previous lessons, in-service teachers’ explanations that they did not use ethnomathematics in the lessons, and
pre-service teachers’ thoughts were consistent. This situation indicates that ethnomathematics is almost never
used in mathematics lessons, and this finding is consistent with the related literature (D’ Ambrosio & Rosa,
2017; Kang, 1992). When the importance of ethnomathematics is considered, extending the duration of
ethnomathematics based course processes in mathematics lessons (as in this study) should be regarded as a
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necessity (Shirley, 2001; Presmeg, 1998). Although this requirement was put forward by MoNE (2018) and
HEC (2018), there are deficiencies in the curriculum in terms of the objectives to be achieved. One of the
biggest obstacles of this situation is that in-service teachers are not ready for ethnomathematics (Lewis, 2016);
hence, educating pre-service teachers in this sense has been a strong point for consideration in this research.
The fact that students wanted similar activities to be done in the subsequent lessons and put forward the
suggestion of increasing the number and variety of questions in the activities is an important finding for the use
of similar activities in subsequent math lessons. With the increase in the use of ethnomathematics activities in
the classroom, students can realize that there is an interaction between the culture and mathematics lessons
(Bishop, 1994; Zaslavsky, 1998). This may also eliminate the lack of education in the area of
ethnomathematics, highlighted by d’Entremont, (2015) and Krummel (2013). In this way, curricula can be
developed in terms of cultural perspectives (Mukhopadhyay & Greer, 2013; Rosa & Orey, 2011).

One of the important findings of the present study is that there was an increase in the ethnomathematics
awareness of pre-service and in-service teachers. Before the study, they mentioned that there was no
relationship between culture and mathematics or there was a relationship only at the basic level. This situation
may stem from the fact that academic mathematics is taught in classroom settings and the curriculum is not
associated with cultural elements (D’Ambrosio, 2001). At the end of the study, pre-service and in-service
teachers stated that there was a unidirectional or bidirectional relationship between mathematics and culture:
M->C, C->M and M<->C. This showed that the design and implementation of ethnomathematics activities in
the classroom environment raised the awareness of pre-service and in-service teachers about the relationship
between culture and mathematics. Pre-service and in-service teachers learnt that their culture was related to
mathematics by experiential practice. This situation reveals that the aim of valuing culture, which is one of the
important goals of ethnomathematics (D’ Ambrosio & Rosa, 2017), which has been achieved. Thus, it has been
concluded that the relationship between mathematics and culture can be transferred easily through research that
may conducted and by means of learning environments that may be organized.

In the research process, it was observed that pre-service and in-service teachers’ perspectives have changed.
In addition, their level of awareness of the relationship between mathematics and culture has increased. Pre-
service teachers realized that mathematics has an application-oriented aspect other than formulas and rules and
it is frequently included in their culture. This will provide an understanding of the nature of mathematics
(Barta, 2001) and new answers to questions, such as “What is mathematics used for?" and “What is the role of
mathematics in our life?", which are considered clichés but are not answered in depth. In addition, when
mathematics curricula involving cultural elements are implemented, it was observed that these cultural
elements had significant effects on students, deepened students' understanding of mathematics, and helped
students see mathematics as a part of their daily lives as well as develop meaningful connections (Bishop,
1994; Stathopoulou, 2017; Zaslavsky, 2002). It can be said that when curriculum and lesson plans are designed
with ethnomathematics in accordance with the cultural environment of the students, this will indicate that
mathematics is used in daily life.

5. Suggestions

Pre-service teachers’ incomplete or inaccurate knowledge about mathematics and culture as interrelated
fields at the beginning of the research is thought-provoking in terms of mathematics education because the
relationship between culture and mathematics explains the nature of ethnomathematics (D'Ambrosio, 2001).
When the importance of ethnomathematics is considered, conducting research similar to the present study gains
importance at this point. Furthermore, although ethnomathematics is emphasized in the curriculum, it was
revealed in the research process that mathematics is taught in the classroom as independent of
ethnomathematics. In order to overcome this situation, pre-service and in-service teachers’ awareness of
ethnomathematics should be increased. Although pre-service and in-service teachers are willing to use cultural
elements in mathematics lessons, there is lack of materials and guidebook on how to achieve this. In this
context, while developing the mathematics curriculum, it is suggested that studies including activities that
enable students to establish the relationship between mathematical concepts and culture, as well as activities
that can be used in the lessons by the teachers similar to the activities designed in this research, should be
included. In addition, detailed evaluations can be made by designing learning environments involving activities
similar to those designed in this research and by conducting interviews with in-service teachers and students.
Finally, learning environments can be associated with variables such as achievement, motivation, attitude, and
anxiety.

Ethics Committee Approval Information: Ethics committee approval for this research was obtained from
Sakarya University, Social and Humanities Ethics Committee, with the date of 03.18.2020, document number
E.3607, and resolution 21 (see for the details).
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Appendix 1

Name of the Activity: MatCul
Learning Area: Numbers and Operations
Sub-Learning Area: Square Roots of Numbers
Purpose of the Activity:

e To solve the problems related to the objectives about square roots of numbers that take place in the

Middle Grades Mathematics Curriculum,

e To inform about the elements in our culture

e Introducing important scientists in the history of mathematics
Duration: 40 min.
Grade Level: 8
Number of Students: 24
Implementation Method: Group Work (Groups of 8 students)
Implementation Process: Groups of eight students and group leaders sit at the round table. Two teams of
four students are formed in each group. The groups are asked to roll the dice...Brief information about the
scientist opposite the number directed by the yellow arrow is provided by the group leader. If the number
that comes after the information is positive, the game starts. After the game starts, a brief information letter
about the culture written below each step is read. The answer of the group is requested at the end of the
period determined with the sandglass. Each correct answer to cultural elements will give the right to repeat
rolling if a negative number is received, and five correct answers in total will give you a right to progress
one step... After the answer to the culture question is received, the group members are asked to choose a
random mathematics question among the questions related to the color in the arrow direction and then they
are asked to solve mathematical problem.

Examples for Questions related to Culture

Examples for Mathematics Problems e Itisagame that is reflected on the
e How many natural numbers can be substituted for screen for entertainment, usually after
x to make V5 — x irrational? iftar in Ramadan. There are two
e Calculate the length of the perimeter of the leading roles in the game.
rectangle with one side v180 cm and the other e Itisatype of knitting created with
side V128 cm. white cotton thread and by using

tools such as crochet hooks, generally
by making chain stitch or tying
various knots with needle.

e How many of the natural numbers between v/29

and /101 are even?
BasLANGIs /\/\ Ajr Iz(vj\ 7 L_"BITI'S

12.ADIM.

14 ADI M

10 ADT 1

BADIM | ADIK
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You can contact the corresponding author for further information regarding the activity.-
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Appendix 2

Name of the Activity: Cross-Stitching
Learning Area: Geometry
Sub-Learning Area: Geometric Transformation
Purpose of the Activity:

e Achieving the objective “MU.8.3.2.1. Determines the application areas of geometric transformation.” that takes

place in the Middle Grades Mathematics Curriculum,

e Introducing cross stitch that exists in our culture, and demonstration of how to make cross stitch.
Duration: 80 min.
Grade Level: 8
Number of Students: 28
Implementation Method: Individual/Group Work (2 or 3 students)
Implementation Process: Cross stitch samples are examined by all students. Then, students are asked what is cross
stitch? Do you know anything about cross stitch? Have you ever seen cross stitch before? Do you have cross stitch in
your home? Do you know any of your elders who make cross stitch? How cross stitch is made? After that, the A3-sized
drawings that are brought to the classroom are distributed to students and students examine them. Students are asked to
interpret the features of the drawings they notice, and their comments are written on the board by the secretary student.
Students begin to create these cross stitch drawings gradually from simple to complex. At the first phase, students are
asked to examine the completed cross stitch below. In the second phase, students are asked to complete half of the cross
stitch by finding its symmetry with respect to the y-axis. In the third phase, students are asked to complete the cross stitch
drawing whose one part has been given by translating. In the fourth phase, students work on blank squared A3 paper and
draw the desired cross stitch with the method they want.

Phase 1 Phase 2 Phase 3
At the end of the activity, evaluation problems are presented to the students and problems are solved by students.
Examples for Evaluation Problems
e If Uncle Esref uses 4 cm thread for 3 loops in owl cross stitch, what is the amount of thread required to obtain
the cross stitch we want to make? (In this question, the amount of thread required for the cross stitch whose
different parts are left missing is meant. Owl cross stitch = 672 loops)
e  Sort the amount of thread used according to their colours and find the range of the data.
o Ifthere is a proportional relationship between the amount of threads used to complete the cross stitch
according to the colours, please write them.
Cross stitch (below) is given to students as a homework.

Phase 1 Phase 2 Phase 3
You can contact the corresponding author for further information regarding the activity.
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Etnomatematik Etkinlikler: Tasarlama ve Uygulama Siirecinden Yansimalar

1. Giris

“Matematik ortaya nasil ¢ikmisgtir?” sorusu giiniimiizde halen tartisilmakta ve bu soru iizerine uzlasilmis bir
cevap bulunmamaktadir. Bununla birlikte matematik tarihi incelendiginde felsefe ile matematigin i¢ i¢e oldugu
goriilmektedir (Baki, 2014). Ayrica matematik ¢ogu zaman soyut olarak goriilmekte, sadece formiil ve
teoremlere dayali hesaplamalar ile iliskilendirilmektedir. Bu diisiince matematigin ortaya ¢ikisindaki felsefe,
kiiltiir ve deger gibi etkileri de gormezden gelmektedir. Oysaki matematik cam bir fanusun icerisinde bireyden
ve kiiltiirden bagimsiz olarak gelismemistir. Matematik, ortaya ¢ikisinda ve gelisiminde kiiltiir ve degerlerin
onemli bir yere sahip oldugu bir diigiince sistemidir (Leitze, 1997; Lim ve Ernest, 1997; Zaslavsky, 1998). Bu
baglamda kiiltiir ve matematigin iliskisini konu edinen etnomatematik adi altinda bir arastirma alan1 dogmustur.
Matematigin kiiltiirden bagimsiz olarak gelistigi diigiincesi ise etnomatematigin gelisme siirecini olumsuz
etkilemistir (Gerdes, 2001).

Etnomatematik terimi, “farkli dogal, sosyal, politik veya kiiltiirel (ethno) ¢evrelerin karsi karsiya kaldiklari
realite (mathema) hakkinda bilgi edinmek, onu anlamak, agiklamak, yonetebilmek i¢in kullandiklar1 yontem ve
teknikler (tics) olarak” tanimlanmigtir (D’ Ambrosio, 2018, s.231). Toplumlarin kiiltiirel baglamlarinda gémiili
olan matematiksel diislincelerin ve faaliyetlerin incelendigi alan etnomatematik olarak adlandirilmaktadir
(Gerdes, 2001). Etnomatematik, tiim kiiltiirlerin kendilerine 6zgii gelistirdikleri matematiksel fikir, diigiince ve
uygulamalar1 icermektedir (Ascher, 1994; Barton, 1996). Etnomatematik yaklagimi ilk ortaya ¢ikisinda her ne
kadar eski yontemleri ya da geride kalmis diisiinceleri ortaya ¢ikarma amaci tasisa da zamanla giliniimiizde
kullanilan matematigin bir pargast olmustur (Gerdes, 1994). Bishop (1991) kiiltiirlerin matematiksel
faaliyetlerini sayma, yer belirleme, 6lgme, tasarlama, oynama ve agiklama olmak iizere alt1 temel diisiince
etrafinda toplamistir. Ayrica Bishop (1991) matematiksel kavram ve iliskilerin bu diisiinceler ile ortaya ¢iktigmni
savunmustur. Ornegin, sayma diisiincesinin altinda sayilar, say1 oriintiileri, say1 sistemleri; yer belirleme
diisiincesinin altinda koordinatlarin gelisimi, geometrik yer; tasarlama diisiincesinin altinda cisimlerin 6zellikleri,
sekli, benzerlik vb. gibi durumlar1 belirlemistir. Nitekim etnomatematik alaninda yapilan ilk ¢aligmalarda okuma
yazma bilmeyen ilkel bireylerin yaptig1 bu matematiksel faaliyetleri ele alimmistir (Francois ve Kerkhove, 2010).
Sonrasinda ise sayilar, oriintii, fraktal, olasilik, cebir gibi bir¢cok matematiksel kavram ya da alan etnomatematige
konu olmustur. Bu siiregte D’ Ambrosio, Ascher ve Gerdes gibi arastirmacilar 6nderliginde yapilan ¢caligmalar ile
etnomatematik, kiiltiir ve matematik arasindaki iliskiyi detaylica ele alarak giiniimiizdeki halini almustir.

Matematik egitimi alaninda etnomatematik ile ilgili okul oncesi diizeyinden baslayarak yiliksekogretim
diizeyine kadar her yas araliginda c¢alisma gruplart ile nicel ve nitel arastirma yontemleri kullanilarak
aragtirmalar yapilmistir. Bu ¢aligmalarda etnomatematik, basariy1 artiran (Magallanes, 2003), matematiksel
anlama yetenegini gelistiren (Widada, Herewaty ve Lubis, 2018), matematiksel diisiinme becerilerini gelistiren
(Iluno ve Taylor, 2013; Powell ve Temple, 2001) ve matematige yonelik olumlu tutum olusturan (Aktuna, 2013;
Kara, 2009) bir alan olarak goriilmektedir. Bununla birlikte etnomatematik 6grencilerin kiiltiiriin matematikten
kopuk olmadigini goérmelerine ve kiiltiirel farkindalik kazanmalarina yardimci olmaktadir (Bishop, 1991;
Zaslavsky, 1998).

Matematigin, insanlarin ihtiyaglarini kargilama amaciyla ortaya ¢iktiginin ve giinliik hayatta ihtiyaglari
kargilamak amaciyla kullanildiginin fark edilmesi 6nemlidir. Bu farkindalik siirecine matematik ile kiiltiir
arasindaki iliskinin anlamlandirilmas: olumlu katki yapacaktir. Oyle ki sahip olunan kiiltiirel degerler, kiiltiirel
bilgiler ve kiiltiirel diisiinme stirecleri ile okul matematigi kapsaminda 6grenilen matematiksel bilgi ve diisiinme
stiregleri birbirini tamamlamaktadir (Giires, 2019). Bu nedenle matematik derslerinde kiiltiir ve matematik
arasindaki iligkiyi ortaya koyabilecek etnomatematik uygulamalara yer verilmesi onem kazanmaktadir.
Matematik 6gretmenlerinin matematik ve kiiltiir arasindaki iliskiyi smif ortamma yansitma noktasinda eksik
oldugu goriilmiistiir (Lewis, 2016). Ogretmenlerin bu eksikligi, dgrencilerin matematik basarisini olumsuz
etkilemekte, kendi kiiltlirleri ile matematik arasinda etkilesim olmadigm diistinmelerine ve rol model iliskisi
kuramamalarina neden olmaktadir (d’Entremont, 2015; Krummel, 2013). Ayrica 6gretmenlerin tecriibe, materyal
ve pedagoji eksiklikleri nedeniyle yeterli etnomatematik bilgisine sahip olmadiklar1 da goriilmiistir. Bu
eksikliklerin giderilmesi i¢in etnomatematigin matematik 6gretim programlarina gémiilii bir sekilde uygulanmasi
gerekliligi 6nerilmistir (Kang, 1992).

Ulkemizde dgretim programlarinda yer alan Tiirkiye Yeterlilikler Cercevesine gore “Kiiltiirel farkindalik ve
ifade” Ogrencilerin sahip olmasi beklenilen yetkinlikler arasinda gosterilmektedir (Milli Egitim Bakanligi
[MEB], 2018) ki etnomatematik yardimi ile bu yetkinlik gelistirilebilir. Ayrica Yiiksek Ogretim Kurulu [YOK]
tarafindan 2018 yilinda giincellenen Yeni Ogretmen Yetistirme Lisans Programlar1 cercevesinde Ilkogretim
Matematik Ogretmenligi Programi’nda “Kiiltiir ve Matematik” dersine yer vermistir. Alan secmeli olarak
okutulmasi planlanan bu dersin igeriginde matematik ve kiiltiir iliskisi, etnomatematik alaninda yapilan
aragtirmalarin temel prensipleri, smif i¢ci uygulamalara etnomatematik caligmalarmi dahil etmenin 6nemi ve
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farkli kiiltiirel baglamlara yonelik smnif i¢ci matematik etkinlikleri tasarlama gibi konulara yer verilmistir. Kiiltiir
ve Matematik dersinin amaci ve icerigi dikkate alindiginda, etnomatematigin anlamina, 6nemine ve smif
icerisinde kullanimina vurgu yaptig1 goriilmektedir.

Alanyazin incelendiginde uluslararasi diizeyde etnomatematik alaninda yapilan ¢aligmalar olsa da iilkemizde
bu alanda yapilan calismalarin sayisinmn ¢ok az oldugu ifade edilmektedir (Giires, 2019). Ulkemizde yapilan
caligmalar birkag lisansiistii tez, makale, bildiri ve kitap cevirisi ile sinirh kalmistir. Kendi kiiltiirlerine ait 6geler
ile zenginlestirilmis ders icerikleri araciligiyla yapilan matematik Ogretiminin &grencilerin matematiksel
kavramlar1 nasil algiladiklar1 ve iligkilendirdiklerinin (Aktuna, 2013), bu siireci nasil yorumladiklar1 ve
etkinliklere nasil katildiklarinin (Sevgi, 2019; Y1lmaz, Oztiirk ve Kanbolat, 2012) farkli kiiltiirel degerlere sahip
olan 6grencilerin matematiksel diislincelerinin (Giires, 2019) incelendigi nitel paradigmaya sahip ¢alismalarin
yani sira etnomatematigin akademik basar1 ve matematige karsi tutum iizerindeki etkilerinin incelendigi deneysel
caligmalar (Kara, 2009) da yapilmistir. Goreceli olarak yeni bir arastirma sahasi olarak kabul edilen
etnomatematik ile ilgili ilkemizde bu denli az ¢alisma yapilmas: kiiltiiriimiiz ile matematik egitimi arasindaki
iliskinin yeteri kadar ortaya konulmadigi seklinde yorumlanabilir.

Bu arastrmada, etnomatematik etkinliklerin ilkdgretim matematik Ogretmen adaylar1 tarafindan
tasarlanmasmin 6gretmen aday1 boyutunda, tasarlanan etkinliklerin smif ortaminda uygulanmasmin dgretmen
aday1, Ogrenci ve Ogretmen boyutlarinda incelenmesi ve ilkdgretim matematik Ogretmen adaylart ve
Ogretmenlerin etnomatematige yonelik farkindalik, dnceki 6grenme ve mesleki hayatta kullanim durumlarmimn
belirlenmesi amaglanmistir. Bu amag dogrultusunda arastirma siirecinde asagidaki sorulara cevap aranmustir.

o [lkdgretim matematik 6gretmen adaylarmin etnomatematik etkinliklerinin tasarlama siirecinin ve
uygulama siirecinin avantajlar1 ve dezavantajlar1 nasildir?

e [Ikdgretim matematik 6gretmen adaylarinin ve dgretmenlerinin etnomatematige yonelik farkindalik,
onceki 6grenme ve mesleki hayatta kullanim durumlar1 nasildir?

e Etnomatematik etkinlikleri ile yiiriitiilen matematik derslerine 6grencilerin bakis agis1 nasildir?

Bu aragtirma ile matematik ve kiiltiir arasindaki iligkinin teorik ve pratik anlamda yansimalarmin ortaya
konmastyla Ogretmenlerin ve Ogretmen adaylarinin etnomatematige yonelik farkindaliginin artacagi
disiiniilmektedir ki bu da aragtrmanm giigli yonii olarak goriilmektedir. Bununla birlikte tasarlanan
etnomatematik etkinlikleri matematik 6gretmenleri ve 6gretmen adaylar: i¢in sinif igerisinde kullanilabilecek
ornek teskil edecektir. Ayrica iilkemizde etnomatematik alaninda yapilan ¢alisma sayismm azhgr dikkate
alindiginda bu aragtirmanin etnomatematik alanyazinina katki saglayacagi diisiiniilmektedir.

1.1. Kuramsal Cerceve

Bu aragtirmada D’ Ambrosio tarafindan ortaya konan etnomatematik yaklagimi kuramsal ¢er¢eve olarak kabul
edilmistir. Bu kuramsal ¢ergeveye gore okul matematiginin en dnemli amaci 6grencilerin i¢cinde bulunduklari
kiiltiirde var olan matematiksel diislincelerin farkinda olmalarmni, matematigi giinlilk hayatin bir pargast olarak
gorebilmelerini ve boylelikle kiiltiirlerine deger vermelerini saglamak olmalidir. Bu farkindalik ve bilincin diger
bilissel becerileri beraberinde getirecegi savunulmaktadir (D’ Ambrosio ve Rosa, 2017).

Matematige kiiltiirel antropoloji bakis agisiyla yaklasan ve matematik ile kiiltiiriin iliskisini sorgulayan
etnomatematik yaklagimi matematigin kiiltiirden bagimsiz olarak goriildiigii genel kanimnin aksini savunmaktadir
(Stathopoulou, Kotarinou ve Appelbaum, 2015). Bu yaklagimin mahiyetini matematiksel bilginin farkl kiiltiirel
cevreler icerisinde nasil siireglerden gegerek olustugu, diizenlendigi ve nasil yayildigini anlamak olusturmaktadir
(D’Ambrosio, 2007). Ogrenciler de okula sahip olduklari degerleri, normlar1 ve kavramlari beraberinde
getirirler. Dolayisiyla 6grenme ortamlar1 pargasi olduklar1 kiiltiirden ayri distinilmemelidir (Adam, 2004).
Ogrencilerin sahip olduklari kiiltiirii olusturan deger, norm ve kavramlardan bazilar1 da matematikseldir (Bishop,
1994). Kiiltiirel 6gelerin matematik Ogretim programinda yer almasini Oneren etnomatematik yaklagimi
bireylerin modern diinyada etkin rol alabilmeleri i¢in gerekli olan akademik matematigin S&grencilerin
kiiltiirlerinde var olan matematiksel 0&gelerle zenginlestirilmis igeriklerle sunulmasmi G&nermektedir
(D’Ambrosio, 2001). Ogrencilerde matematigin kiiltiirlerinden bagimsiz, soyut bir bilim oldugu algisi
olusturmadan, matematik 6grenme ortamlart kendi kiiltiir ve medeniyetlerinin 6nemli bir parc¢ast oldugunu
gormelerini saglayacak sekilde diizenlenmelidir (Baki, 2014).

2. Yontem

Bu arastirmanin amacina uygun olarak nitel arastirma yontemi ile yiiritiilmesi planlanmistir. Arastirmanin
deseni ¢oklu durum galigmasi (Yin, 1994) olarak belirlenmistir. Arastirmada etnomatematik etkinliklerinin
tasarlanmasi, tasarlanan etkinliklerin sinif i¢erisinde uygulanma durumlar1 ve 6gretmen aday1 ve 6gretmenlerin
etnomatematige yonelik farkindalik, dnceki 6grenme ve mesleki hayatta kullanim durumlar1 ayr1 ayri birer
durum olarak kabul edilmig; bu durumlar 6gretmen adayi, Ogrenci ve Ogretmen boyutlarinda detaylica
incelenmistir.
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2.1. Calisma Grubu

Bu arastirmada etnomatematik etkinliklerinin tasarlanmasi ve uygulanmasi durumlarina iligkin derinlemesine
bir inceleme yapilmasi amaglandigindan ¢aligma grubunun se¢iminde amagh 6rnekleme teknigi kullanilmistir
(Patton, 1990). Arastrmanin ¢aligma grubunda 28 6gretmen adayi, 71 6grenci ve 2 dgretmen yer almaktadir.
Ogretmen adaylar1 bir devlet iiniversitesinin egitim fakiiltesinde ilkdgretim matematik 6gretmenligi programimda
O0grenim gormekte, ¢alisma sirasinda 22 tanesi (3. donemde) “Kiiltiir ve Matematik” dersini, 6 tanesi de (7.
dénemde) “Ogretmenlik Uygulamasi I dersini almaktadir. Ogrenciler ¢alisma sirasinda 8. smif 6grencisi olup,
iki farkli devlet ortaokulunun ii¢ subesinde 6grenim gormektedir. Ogretmenlerin ise biri 5 senedir digeri 19
senedir matematik &gretmeni olarak gorev yapmaktadir. Arastirmanin bundan sonraki bdlimiinde Kiiltiir ve
Matematik dersini alan d6gretmen adaylar1 ders siirecinde etnomatematik etkinlikler tasarladiklari icin tasarim
yapan dgretmen adaylari [TOA], Ogretmenlik Uygulamasi 1 dersini alan 6gretmen adaylar1 smif ortaminda
uygulama yaptiklarindan uygulama yapan dgretmen adaylar1 [UOA], 5 senedir gorev yapan 6gretmen O; ve
diger matematik 6gretmeni ise O, olarak belirtilmistir.

2.2. Veri Toplama Araclan

Arastirmanin veri toplama araclarini 6gretmen adaylarmin tasarladigi etkinlikler, 6gretmen adayi, 6grenci ve
Ogretmenlere uygulanan yazili goriis formlar1 ile arastirmaci alan notlar1 olusturmaktadir. Ayrica goriis
formlarindan elde edilen verilere iliskin derinlemesine bilgi edinebilmek amaciyla yar1 yapilandirilmis
goriismelerden de faydalanilmustir.

2.2.1.Etkinlikler

Ogretmen adaylar1 birinci arastirmacinim yiiriittiigii “Kiiltiir ve Matematik” dersinde matematik ve kiiltiir
arasindaki iliskiyi aktarabilecek etnomatematik etkinlikleri tasarlamislardir. Bu etkinlikler “Ogretmenlik
Uygulamast I” dersini alan 6gretmen adaylar1 ile degerlendirilerek cesitli diizenlemeler yapilmis ve smif
igerisinde uygulanabilecek hale getirilmistir. “Kiiltlir ve Matematik” dersinde Ogretmen adaylarinin kendi
istekleri ile olugturduklar 2-3 kisilik gruplar ile toplamda 9 tane etkinlik tasarlanmustir. Tasarlanan etkinliklerin
yapis1 ve matematik dersi 6gretim programinda yer alan konular ve uygulama kosullar1 dikkate almarak yapilan
degerlendirmeler sonucunda iki tanesi smif ortaminda uygulanmistir.

2.2.2.Yazili Goriis Formlar

Etnomatematik etkinliklerinin tasarlanmasi ve smif ortammda uygulanmasi siirecinde 6gretmen adayi,
Ogretmen ve dgrenci diigiinceleri goriis formlart ile toplanmistir. Arastirma siirecinde farkli zamanlarda toplamda
alt1 tane goriis formu kullanilmis ve bu goriis formlarinin tamami Tablo 1°de verilmistir. Goriis formlarinda
matematik ve kiiltiir arasindaki iliskiye yonelik farkindalik, onceki 6grenmeler, etkinliklerin tasarlanmasi ve
uygulanmasi durumlarinin 6gretme ve dgrenme siirecinde degerlendirilmesi gibi konulara iliskin sorular yer
almaktadir. Goriis formlarinin olusturulmasi siirecinde (biri matematik egitimi alaninda doktorasini tamamlamis
ve digeri egitimde kiiltiir ve degerler ile ilgili ¢aligmalar yapan) iki uzmana arastirma amaci anlatilarak uzman
goriisii almak i¢in basvurulmustur. Uzmanlardan gelen geri bildirimler dogrultusunda goériis formlari
uygulamaya hazir hale getirilmistir.

Tablo 1. Yazili gortis formlari, temel sorular ve kullanim amaci

Form Temel Sorular Amag

Sizin de yer aldigmiz matematik 6gretmenlerinin katildig1 bir sabah kahvaltisinda bir
matematik 6gretmeni “Matematik ve kiiltiir aralarinda ortak noktasi olmayan

F1 birbirinden farkli alanlardir” diisiincesini savunmaktadir. Bu diisiinceye katilir Farkindalik
misiniz? Cevabinizi gerekgeleriyle anlatmiz.
Bundan 6nceki egitim-6gretim hayatinizda etnomatematik ile ilgili herhangi bir

E Ogretim siireci veya bilgi/farkindalik olusturacak bir ortamda bulundunuz mu? Onceki

2 /Ortam olusturdunuz mu? Bu durumu yeterlilik/nedenler/katkilar vb. agilardan Ogrenmeler

degerlendiriniz.
Tasarladigmiz etkinligi diislinerek bu tasarlama siirecinin size olumlu ve olumsuz Tasarlama

Fs durumlarim (katki-fayda, zarar vb.) detaylica agiklayiniz. Siireci
Tasarlama siirecinde sizi zorlayan durumlari ifade ediniz. Degerlendirme

422



Etnomatematik Etkinlikler: Tasarlama ve Uygulama Siirecinden Yansimalar

Tablo 1’in devamu

Form Temel Sorular Amag

Uygulanan etkinligin avantajlarini ve dezavantajlarii agiklayiniz.
Uygulanan etkinligin verimliligini degerlendiriniz. (1-10 aras1 puanlama ve (var ise)

aciklama)
¢  Matematiksel Kavram/Konu Ogretimi agisindan Uygulama
F4 e  Kiiltlir Aktarimi agisindan Siireci
e Ogrencilerin Matematik Ogrenimi agisindan Degerlendirme
e  Sinif Yonetimi agisindan
e Ogrencilerin Derse Ilgisi acisindan
e  Sizin Etkinlige Yaklasiminiz agisindan
Etnomatematik etkinliklerinin olas1 avantajlar1 ve dezavantajlar1 hakkinda bilgi veriniz.
E Matematik 6gretmeni olarak goreve basladigmizda/6gretmenlik hayatimizda/bundan Mesleki Hayatta
5 sonraki derslerinizde matematik ve kiiltiir ile iligkili etkinlikleri derslerinizde Kullanim

kullanmay1 diigiiniiyor musunuz? Cevabinizi detaylica agiklaymniz.

Daha 6nce matematik derslerinde kiiltiiriimiiz ile ilgili etkinlik yaptiniz mi?
Bundan sonraki matematik derslerinde kiiltliriimiiz ile iligkili etkinlikler yapmak ister
misiniz?

Fs Bu etkinlige 1 ile 10 arasinda kag¢ puan verirsiniz?
Etkinlik sayesinde neler 6grendiniz? Liitfen detaylica ac¢iklaymniz.
Etkinlige iliskin Onerileriniz ya da goriisleriniz var midir? Var ise liitfen detaylica
aciklaymiz.

Ogrenci
Degerlendirmesi

2.2.3. Arastirmacit Alan Notlari: Arastrmanin nitel bir ¢alisma olmasi nedeniyle arastirmaci rolii dnem
kazanmaktadir. Etnomatematik etkinliklerinin tasarlanmasi ve smif ortaminda uygulanmasi siirecinde
aragtirmacilar gozlemlerde bulunmuslar, dikkat ¢eken durumlari, anlik gériismeleri, ¢esitli degerlendirmeleri not
almislardir. Alinan bu notlar bulgularin ¢esitlendirilmesine katki saglamis ve bulgularin yorumlanmasi siirecine
derinlik kazandirmistur.

2.2.4. Yar: Yapilandirilmis Goriisme Formu: Ogretmen adaylari ile yazili goriis formlarindan elde edilen
verilerin detaylandirilmasi, yazili ifadelerin arkasinda yatan nedenlerin sorgulanmasi amaciyla yari
yapilandirilmis goriismeler [YYG] yapilmistir. Goriisme yapilan dgretmen adaylar: belirlenirken veri gesitliligi
saglamasi acisindan hazirlik asamasi 6ncesinde matematik ve kiiltlir arasinda iliskiye yonelik diislinceleri (iligki
vardir/ yoktur) ile tasarladiklary uyguladiklari etkinlikler belirleyici olmustur. Bu baglamda 2 tane TOA ve 2
tane UOA belirlenmis olup, YYG yapilan 6gretmen adaylarina iliskin bilgiler Tablo 2’de verilmistir.

Tablo 2. Yar1 yapilandirilmig goriigme yapilan 6gretmen adaylarma iligkin bilgiler

Katilimci Matematik ve Kiiltiir Arasinda fliski Tasarlanan/Uygulanan Etkinlikler
TOA, Yoktur Kanavige ile I¢ Ice
TOA, Vardir DalliMat
UOA, Yoktur MatKiil
UOA, Vardir Kanavige ile I¢ Ice

Ogretmen adaylarina goriis formlarindaki sorulara vermis oldugu cevaplar hatirlatilarak/gdsterilerek farkli
diisiincelere sahip olup olmadiklari sorulmus ve goriislerini detaylandirmalari istenmistir.

2.3. Veri Toplama Siireci

Aragtirmanin veri toplama siirecinde asamali bir yap1 izlenmistir. Bu siire¢ hazirlik, tasarim ve uygulama
olmak lizere ii¢ asamada gergeklestirilmistir (Tablo 3).

Tablo 3. Veri toplama siireci akis1

1. Adim 2. Adim 3. Adim 4. Adim 5. Adim 6. Adim 7. Adim 8. Adim 9. Adim
L Hazirhk L Tasarim Fs Uygulama 'f4 Fe Fl:FS_YY.Gl
TOA, UOA, Asamasl TOA, UOA, Asamasi TOA Asamasi _UOA, Ogrenci TOA, UOA,
Ogretmen Ogretmen Ogretmen Ogretmen

Hazirlik asamasi oncesinde, matematik ve kiltiir iligkisi hakkindaki bilgi ve diisiincelerini 6grenebilmek
amaciyla O0gretmen adaylarma ve &gretmenlere Goriis Formu 1 [F;] uygulanmistir. F;’in uygulanmasinin
ardindan hazirlik asamasinda 6gretmen adaylarma “Kiiltiir ve Matematik™ dersi akisi gergevesinde (Tablo 4)
matematik ve kiiltiir iliskisi, kavramlar ile kiiltiirel baglamlari, etnomatematik alaninda yapilan arastrmalar ve
temel prensipleri, smif i¢i uygulamalara etnomatematik caligmalarini dahil etmenin 6nemi aktarilmistir. UOA’ya
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ve Ogretmenlere de benzer akis gercevesinde Oncelikle matematik ve kiiltiir iliskisi, kavramlarin kiiltiirel
baglamlar1 aktarilmig, etnomatematik aragtirmalar ve smif igerisinde etnomatematik uygulamalar hakkinda soru
cevap yontemi ile kisa aciklamalar yapilmistir.

Tablo 4. Kiiltiir ve Matematik dersi akig1

Kiiltiiriin tanimu, kiiltiir ve matematik arasindaki iligki

Kiiltiirel 6geler ile matematiksel baglamlar (Ercan, 2005)
e Sayilar, sekiller, simgeler, kumda ¢izilen sekiller, akrabalik iligkilerinin mantig1

Etnomatematik tanimi ve etnomatematik alaninda yapilan arastirmalar

Swnif i¢i uygulamalarda etnomatematik kullanimi

Etnomatematik etkinlikler
e  Yoriik Cadirlar1 (Giires, 2019), Selguklu Kiimbetleri (Baki, 2014)

Etnomatematik etkinlik tasarmmi

Hazirlik asamasi sonrasinda etnomatematik ile iliskili 6nceki 6grenmeleri/tecriibeleri hakkinda bilgi edinmek
amactyla Ogretmen adaylarina ve Ogretmenlere Goriis Formu 2 [F,] uygulanmig ve tasarim asamasina
gecilmistir. Tasarim siirecinde TOA’dan kiiltiiriimiize iliskin smif i¢i matematik etkinlikleri tasarlamalari
istenmistir. Bu siirecte arastirmacilar ile TOA haftalik goriismeler gerceklestirmisler ve etkinlik tasarlama
prensipleri hakkinda bilgilendirilmislerdir. TOA 6ncelikle kiiltiiriimiiz ile iliskili olusturulabilecek etkinlikler
hakkinda arastirma yapmuglar ve cesitli fikirler olusturmuslardir. Ardindan tasarlanan etkinlikleri matematik
dersi 6gretim programinda yer alan konu ve kazanimlar ile iligkilendirmisler ve etkinligin uygulanmasi siirecinde
ortaya ¢ikacak olasi sorunlari ve ¢dziim Onerilerini belirlemiglerdir. Caligsmalar yaklasik 5 haftalik siire sonunda
tamamlanmis ve 9 farkli etkinlik tasarlanmistir. Tasarlama asamasmimn sonrasmmda TOA’ya tasarlama siirecinin
degerlendirebilmesi amaciyla Goriis Formu 3 [F3] uygulanmistir.

Fy’lin uygulanmasmin ardindan tasarlanan etkinlikler UOA nin da yer aldigi etkinlik sunum dersinde
tanitilmistir.  Tanmitim  siirecinde 6gretmen adaylarmnin etkinlik hakkindaki goriislerinden yararlanilarak
etkinliklere son hali verilmistir. Kanavice ile i¢ Ice ve MatKiil etkinliklerinin smif ortaminda uygulanmasimna
karar verilmistir. Karekokli ifadeler konusu ile iliskili MatKil etkinliginin (EK1) 8. smif matematik dersinde,
doniisiim geometrisi, esitlik ve denklem ve veri analizi konularr ile iliskili Kanavige ile I¢ ige etkinliginin (EK2)
ise yine 8. smif Matematik Uygulamalari dersinde uygulanmasma karar verilmistir. Tasarim siirecinin
tamamlanmasinin ardindan uygulama siirecine gegilmistir. Uygulanan etkinliklere iliskin kisa bilgilendirmeler
ekler boliimiinde yapilmustir.

UOA uygulama siirecinde uygulanacak etkinliklere yonelik ders planlar1 hazirlamislardir. Hazirlanan ders
planlar1 arastirmacilar ile yapilan goriismelerde incelenmis ve uygulamaya hazir hale getirilmistir. Kanavige ile
I¢ Ice etkinligi igin 2 ders saati, MatKiil Etkinligi i¢in ise 1 ders saati ayrilmustir. Etkinlikler uygulanirken
arastirmacilardan biri, ders 6gretmeni ve iki tane 6gretmen aday1 gzlemci olarak simniflarda bulunmuslardir.

Uygulama sonrasinda; UOA’ya ve Ogretmenlere uygulama siirecini ve etkinlikleri degerlendirmeleri
amaciyla Gorlis Formu 4 [F4], 6grencilere ders siirecini ve etkinligi degerlendirmeye yonelik goriislerini
belirlemek amactyla Goriis Formu 6 [Fg] uygulanmustir. Ardindan, UOA ve TOA bir araya getirilerek uygulama
siireci hakkinda TOA’na bilgilendirmelerde bulunulmustur. Son olarak dgretmen adaylarinin ve dgretmenlerin
matematik ve kiiltiir iliskisi hakkindaki bilgi ve diisiincelerindeki degisimleri belirleyebilmek amaciyla F; ve
etnomatematik etkinliklerinin mesleki hayatta kullanimina iliskin diisiincelerini belirleyebilmek amaciyla Goriis
Formu 5 [Fs] uygulanmigtir. Ayrica Ogretmen adaylarinin tasarlanan ve uygulanan etkinliklere yonelik
diisiincelerini detaylandirmak amaciyla YYG gerceklestirilmistir.

2.4. Verilerin Analizi

Aragtirma siirecinde tasarlanan etkinlikler 6gretim programu (ilgili konular, 6nceki 6grenmeler) ve materyal
kullanimi1 baglamlarinda analiz edilmistir. Goriisme formlarindan elde edilen veriler ise formlarda yer alan
sorularm ozelliklerine gore kodlar ve kategoriler olusturularak analiz edilmistir. Ornegin F3’ten elde edilen
veriler etnomatematik etkinlikleri tasarlama siireci i¢in katki-fayda, zarar ve zorlayan durumlar, F,’ten elde
edilen veriler etnomatematik etkinlikleri uygulama siireci i¢in avantaj ve dezavantaj gibi kategorilere ayrilmis
kategorilere iliskin kodlar verilmis ve frekanslar ile sunulmustur. Bununla birlikte bulgular béliimiinde akiciligin
saglanabilmesi amactyla ¢alisma grubundan elde edilen verilerin bir kismi1 dogrudan bir kismi ise transkript
edilerek verilmistir.

2.5. Arastirmanin Gecgerligi ve Giivenirligi

Nitel yontemli arastwrmalarda i¢ gecerlik yerine “inandiricilik”, dis gecerlik yerine “aktarilabilirlik”
kavramlar1 karsilik gelmektedir (Lincoln ve Guba, 1985). Arastirmaci ile veri kaynagi arasinda olusturulan
etkilesimin genis bir zamana yayilmas1 aragtirma verilerinin inandiriciligini artirmaktadir (Yildirim ve Simsek,
2013). Bu galismada da arastirmacilar ve katilimcilar bir donem boyunca etkilesim halinde olmuslardir. Nitel
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aragtirmada olay ve olgular derinlemesine ve ayrintili bir sekilde incelendigi icin genelleme miimkiin degildir
ancak sonuglar benzer ortamlara aktarilabilir. Bu ¢aligmada arastirma siireci agik, net ve ayrmtili bir sekilde
tanimlanmistir. Ayrica, veri cesitlemesi ve arastirmaci tiggenlemesi kullanilmistir. Veri cesitlemesi igin
calismada goriis formlari, aragtirmaci alan notlart ve yar1 yapilandirilmig goriisme formlari olmak tizere birden
fazla veri kaynagi kullanilmis ve sonuglar1 Karsilagtirilmistir. Arastirmaci tiggenlemesi ile verilerin
toplanmasinda, analizinde ve yorumlanmasinda birden fazla arastirmaci yer almistir. Ayrica gériisme formlarinin
analizi bireysel olarak arastirmacilar tarafindan yapilmis ve kod ornekleri ve kategoriler arastirmacilarin uzun
stireli toplantilarinda fikir birlikleri ile belirlenmistir.

3. Bulgular

Arastrmanim bulgular1 ii¢c bolimde sunulmugtur. Birinci boliimde tasarlanan etkinliklere, tasarlama ve
uygulama siirecine yonelik bulgular, ikinci boliimde 6gretmen adaylart ve 6gretmenlerin matematik ve kiiltiir
iliskisi farkindaligina, dnceki 6grenmelerine ve mesleki hayatta kullanimma yonelik bulgulara yer verilmistir.
Son boliimde ise 6grencilerin uygulama siirecini degerlendirmesine yonelik bulgulara yer verilmistir.

3.1. Tasarlanan Etkinliklere, Tasarlama ve Uygulama Siirecine Yonelik Bulgular

Arastirma silirecinde 6gretmen adaylar1 tarafindan dokuz tane etkinlik tasarlanmistir. Tasarlanan etkinlikler
iligkili konular, 6nceki 6grenmeler ve materyal kullanimi baglamlarinda analiz edilmistir (Tablo 5).

Tablo 5. Tasarlanan etkinlikler ve etkinliklere iligkin bilgiler

Etkinlik Adi iliskili Konular Onceki Ogrenmeler Materyal
Kanavige ile I¢ ice Déniisiim Geometrisi Denklemler/istatistik A4 Cizim
DalliMat Doniigiim Geometrisi Oran/Orant1 Mukavva Kesim-Cizim
Cami Cevre-Alan Hesabi Oran/Orant1 Somut Materyal
Zeybek Déniisiim Geometrisi Koordinat Sistemi Uygulamali Gosterim
Tarihi Kap1 Doniigiim Geometrisi - Elisi Kagitlar1-GeoGebra
Mangala Olasilik - Somut Materyal
Motifler Doniigiim Geometrisi - Elisi Kagitlari

Bu arastirmada karekoklii sayilar ile iligkilidir ancak farkl

MatKiil konular ile de iliskili olabilir.

Oyun

Bu arastirmada cebir 6grenme alanina iligkin konular ile

EtnoModelleme iliskilidir ancak farkli konular ile de iliskili olabilir.

A4 Kagidi

Tasarlanan etkinliklerin birgogunun konusu doniisiim geometrisi iken bununla birlikte olasilik, geometrik
sekiller ve cevre-alan hesabi gibi konularin da oldugu goriilmiistiir. Bununla birlikte etkinlikler denklemler,
istatistik, oran/oranti, koordinat sistemi gibi 6nceki 6grenmeler ile de iligkilidir. Etkinliklerin yapiminda somut
materyal, mukavva ve el isi kdgidi kullanilmistir. MatKiil ve EtnoModelleme etkinlikleri ise icerigi dolayisiyla
her konuda uygulama esnekligine sahiptir. MatKiil etkinligi asamali bir oyun mantigmma goére diizenlenmistir.
Etkinlikte kiiltiirtimiizle ve karekoklii sayilar konusu ile iligkili sorular yer almaktadwr. EtnoModelleme
etkinliginde ise kiiltiiriimiiz ile iliskili agiklayici bilgiler ve bu bilgilere iliskin matematiksel modelleme sorular1
yer almaktadir.

Etkinlik tasarlama siireclerinde TOA’nin basili ve cevrimigi olarak bulunan makale, tez gibi akademik
kaynaklara kiitiiphanede ulasamadiklar1 ve genellikle Google akademik arama motoru ve gesitli sosyal medya
uygulamalarindan faydalandiklar arastirmaci alan notlarinda yer almistir. Ayrica “Zeybek” etkinligini tasarlayan
Ogretmen adaylarindan bir tanesinin zeybek oyununu iyi bilmesinin ve “Tarihi Kapr” etkinligini tasarlayan
O0gretmen adaylarmdan bir tanesinin de GeoGebra uygulamasina 6zel ilgisinin olmasmm bu etkinlikleri
secmelerinde yonlendirici oldugu arastirmaci alan notlarinda yer almustir.

Etkinlik tasarlama siirecinin degerlendirilmesi amaciyla F3’e verilen cevaplar; olumlu goriisler (katki-fayda)
ve olumsuz goriisler (zorluklar) olarak analiz edilmistir (Tablo 6).

Tablo 6. Etnomatematik etkinlikler tasarlama siirecinin katki-fayda ve zorluklari

Kategori Olumlu Gériisler f
Kiiltiiriimiiz ve kiiltiirel 6gelere iliskin arastirma yapmay1 6 grendim/bilgi sahibi oldum. 21
Kiiltiirimiiziin matematik ile i¢ i¢ce oldugunu fark ettim. 20
Bir matematik konusunu kiiltiirel bir 6ge ile iligkilendirerek nasil aktarabilecegimi 15

Katki O6grendim.

Fayda I\/Ilgtematik dersi 6gretim programinda yer alan konu-kazanim vb. hakkinda bilgi sahibi 21
olaum.
Etkinlik tasarlama siireci hakkinda tecriibe edindim. 17
Grup ¢aligmasinin énemli oldugunu anladim. 8
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Tablo 6’nin devamu

Olumsuz Goriisler f
Nasil bir etkinlik tasarlayabilecegime karar verme siirecinde zorlandim. 19
Konu/kazanim ve etkinligi eslestirme siirecinde zorlandim. 11
Zorluklar  Etkinligin sinif ortamima aktarim siirecini planlamada zorlandim. 21

Etkinligin tasarimi ve aktarmmi siirecinde kullanilan kagit, mukavva gibi el becerisi 10
gerektiren arag-gereg ve materyallerin kullaniminda zorlandim.

TOA etnomatematik etkinlikler tasarlama siirecinde “Bu etkinligi hazirlamadan énce kiiltiir ve matematik
hakkindaki baglantyr kuramaz ve bir iki ciimleden fazla olarak anlatamazdim... Bununla beraber Kiiltiirii
aragtirma, tanmima ve yeniden fark etme olanagim oldu.” seklinde diisiincelerini belirterek kiiltiire ve kiiltiirel
ogelere iligkin arastirma yapmay1 6grendiklerini ve bilgi sahibi olduklarini (n=21) ve kiiltiir ile matematik
iliskisini fark ettiklerini ifade etmislerdir (n=20). Ayrica TOA matematik dersi dgretim programinda yer alan
konu-kazanim vb. 6geler hakkinda bilgi sahibi olmusglar (n=21) ve etkinlik tasarlama siireci hakkinda tecriibe
sahibi olduklarini (n=17) ve matematigi kiiltiirel 6geler ile nasil aktarabileceklerini 6grendiklerini belirtmiglerdir
(n=15). TOA nin bir kism1 (n=8) etkinlik tasarlama siirecinde grup calismasmin énemli oldugunu da ifade
etmistir. TOA nin tamamu “kiiltiir ve matematik ile iliskili béyle etkinlik hazirlamanin olumsuz etkisinin
olabilecegi fikrine katilmiyorum.” seklinde diisiinceler belirterek etkinlik tasarlama siirecinin olumsuz etkisinin
ve zararmin olmadigini belirtmislerdir.

Etkinlik tasarlama siirecinde ise TOA, “Etkinlik plani hazirlarken sinif ici uygulama kismim planlamak
zordu”, “Etkinlik baglaminda hangi kazammin uygulanacaginmi belirlemeye c¢alisirken zorlandim” Qibi
diisinceler ile etkinlige karar verme, etkinligi konu-kazanim ile iliskilendirme, smif ortamma aktarma gibi
durumlarda zorlandiklarini ifade etmislerdir.

Yapilan goriigmelerde ise TOA; etkinlik tasarlama siirecinin olumsuz bir etkisinin olmadigin1 belirtmis ve
matematik derslerinde kiiltiirel bir dgenin kullanilmasmin biiyiik avantaj oldugunu ifade etmistir. TOA, de
etkinlik tasarlama siireci hakkinda benzer agiklamalarda bulunmustur. Ayrica etkinlik tasarlama siireci hakkinda
tecriibe edindigini fakat mukavva kesim ve ¢izim islerinde zorlandiklarini ifade etmistir.

TOA,: ... Etkinligi hazirlamak icin ¢ok ugrastik. Ciinkii kagit ve mukavva kesmek cok zor oldu. Bindall
stirekli bildigimiz, gordiigiimiiz bir seydi ama matematik dersinde kullanabilecegimizi gordiik aslinda.
Bu konuda ¢ok saskinim...

Etkinlik uygulama siirecinin degerlendirilmesi amaciyla UOA’nin F,’e verdikleri cevaplar; uygulanan
etkinliklerin avantajlar1 (ders siireci, kiiltiir, matematik) ve dezavantajlar1 (sinif yonetimi) olarak analiz edilmis
ve Tablo 7’°de sunulmustur.

Tablo 7. Ders siirecinde uygulanan etnomatematik etkinliklerin avantajlar1 ve dezavantajlar

Geleneksel oturma diizeninde olmasi nedeniyle ¢izimlerde zorlandim.

Kategori Avantajlar f

Ogrencilerin tamann derse etkin bir sekilde katildilar. 4

Ogrencilerin derse kars1 ilgileri artt1. 5

Ders Siireci  Onceki derslere gdre motivasyonlar1 yiiksekti. 3

Daha 6nceki derslerde s6z hakki almayan 6grenciler soz hakki almaya bagsladi. 4

Daha fazla 6grenci s6z hakki almak/tahtaya kalkmak istedi. 5

Kiiltiir Kiiltiriimiize iliskin bilgi sahibi oldular. 6

Kiiltiirel 6geleri merak etmeye bagladilar. 4

Karekoklii sayilara iligkin sorular1 ¢dzen dgrenci sayisi artt1. 2

Matematik  Doniisiim geometrisi konusunda motif, siisleme gibi farkli 6rnekler verdiler. 2

Onceki senelerde dgrendikleri konular tekrardan hatirladilar. 3

Dezavantajlar f

Simif Smif hakimiyeti konusunda sorun yagadim. 6
Yonetimi

3

5

Uygulama siirecinde planlayamadigim durumlar (oyun kurallari-sorular) oldu.

UOA etnomatematik etkinliklerin, ogrencilerin derse yonelik ilgilerinin artmasi (n=5), derse Kkarsi
motivasyonlarinin yiikksek olmasi (n=3) gibi ders siirecine olumlu etkilerinin oldugunu ifade etmislerdir. Ayrica
etnomatematik etkinlikler ile 6grencilerin kiiltiirimiize iliskin bilgi sahibi olduklarmni (n=6), kiiltiirel dgeleri
merak etmeye basladiklarini (n=4) ve dgrencilerin matematik dgrenme siireglerine katkida bulunduklarini (n=7)
belirtmislerdir. Bununla birlikte UOA, agiklamalarinda uygulanan etkinliklerin simuf hakimiyeti (n=6) ve
uygulama siirecinde ¢ikan aksakliklar (n=5) gibi konularda dezavantaj olusturdugunu vurgulamistir.
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Uygulama siirecinde 6gretmenlerin F,’e verdigi cevaplar incelendiginde etkinliklerin en 6nemli avantajinin
ogrencilerin matematige yonelik tutumlarina etkisi oldugunu ifade ettikleri goriilmiistiir. Ayrica dgretmenler
ogrencilerin kiiltlir hakkinda bilgilendirilmesinin ve kiiltiiriin matematikle iligkilendirilmesinin énemli oldugunu
ve dgrencilere farkli bakis agist kazandiracagini da ifade etmislerdir. Bununla birlikte O, 6gretim programinin
yogunlugunun; O; ise kalabalik smiflarin etkinligi uygulamada dezavantaj olusturacagm belirtmistir (Sekil 1).

Mupredarion koyrakl Olamlk etbinlie ¢k Scven olabiiir.

inlik W scencim 1ain esit seeilde
Arcae sinif lor kalakalik. Bu Jurumder yapacagim etkin Per e ;ij il ke
[

Sekil 1. Ogretmenlerin etnomatematik etkinliklerin dezavantajlarina yonelik goriisleri

Etkinliklerin uygulanma siirecinin hem eglenceli hem de 6gretici oldugu ayrica 6grencilerin derse yonelik
ilgilerinin ve derse katilimlarinin yiiksek oldugu arastirmaci alan notlarinda yer almistir (Sekil 2).

: xR bl dola  Ders bimeswme o Spreclem
22 .4k Sing) leerisinde. 9 ggect (A ogt loric)  yerlermde. Sturduilon
Pk loldinp 52 bkl blakde ordVatie ble

Sekil 2. Arastirmaci alan notlarindan 6rnekler

Uygulanan etkinliklerin degerlendirilmesi amactyla UOA’nim ve 6gretmenlerin F,’te yer alan (1 ile 10 puan
arasinda cevap verilen) sorulara verdigi cevaplara yonelik ortalama puanlar Tablo 8’de gdsterilmistir.

Tablo 8. Uygulanan etkinlikler ve verimliliklerine yonelik ortalama puanlar

Uygulanan etkinligin verimliligini degerlendiriniz. (1-10 puan) Ort. UOA Ort. Ogr.
Matematiksel kavram/konu 6gretimi agisindan 7.67 7
Kiiltiir aktarimi agisindan 10 10
Ogrencilerin matematik dgrenimi agisindan 8.34 7
Swnif yonetimi agisindan 5.34 7
Ogrencilerin derse ilgisi acisindan 8.67 8.5
Sizin etkinlige yaklagiminiz agisindan 9 7

Etnomatematik etkinliklerinin verimliligini degerlendiren UOA ve gretmenler, en yiiksek puam etkinliklerin
kiiltiir aktarmi noktasinda verirken en diisiik puani ise smif yonetimi acgisindan vermislerdir. Ogretmenler
degerlendirmelerde smif yonetimi acisindan UOA’dan daha fazla puan verirken diger noktalarda UOA’dan daha
az puan vermislerdir. Etkinliklerin verimliligine yonelik yapilan agiklamalarda ise dgrencilerin kiiltiirel 6geleri
ogrendikleri ve ilgilerini artirdiklar1 ifade edilmistir. Bununla birlikte kalabalik smiflarda etkinlikleri
uygulamanin zorlugu ve uygulama siirecindeki beklenmedik durumlar gibi smif yonetiminde yasanan sorunlar
dile getirilmistir (Sekil 3).
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L1t [ 2 [ 3 [ 4 T 5 [ 6 [ 7 [ 8 [ @ [ 10 |

Acklama Kourom  ggretimi pmip oldu§mur etkinlik e chhe edencel;

%LQJE !diﬁl‘ﬂ; d,li!:ﬁ.’]tjo-“_m, k’mu %ﬁ@h‘m!hi‘n e+ kiﬂ Jlé’_ ile anla tilaedinin
grentiler aclinaon “oblhe  vermh oldugnu  digéntyorim,

Sinif Yiinetimi Acisindan

1 T2 [ 3 [ 4 IT===] 6 ] 7 1 8 1 9 [ 10|
Aciklama Oyn esmanda prnler  Sent aslorak  Lolabale Sy Tah
v e GdadmE esnasn de ;&E—l Snganlr o';A,JP-:.'?a:Q'\ Otiigulgc‘l“?k;\
bo"ﬂi:" PR e orden  wereh L ‘

Sekil 3. Ogretmen adaylarmim uygulanan etkinliklerin verimliligine yonelik ifadeleri

Yapilan goriismelerde UOA; ve UOA, etkinlik uygulama siirecinin avantajlar1 oldugunu ifade etmis ve sinif
hakimiyeti konusunda sorun yasadiklarmi aktarmistir. Ornegin, UOA; etkinlik siirecinde oyun kurallarma uyma
noktasinda sorun ¢ikaran dgrenciler olmasindan dolay smif hakimiyetini saglayamadigmi, UOA, ise dersin bazi
boliimlerinde 6grencilerin giiriiltii olusturmasini engelleyemedigini belirtmiglerdir.

UOA,: ... Ogrencilerin kiiltiirel seyleri ogrenmek istemeyeceklerini ve sikilacaklarimi diistinmiistiim...
Gruplara aywrma siireci gergeklestikten sonra etkinligi anlatinca bir gordiim ki sinif ¢cok egleniyor. Ders o kadar
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glizel gecti ki hem matematik hem kiiltiir, ikisini ayni anda farkinda olmadan 6grendiler. Ben de kiiltiirel etkinlik
uygulamanin énemli oldugunu ogrendim...

A: Peki bu siirecin olumsuz yanlart var miydi senin icin?

UOA;y: Ashinda vardr sinif hdakimiyeti. Ogrencilerimi bazen durduramadim. Oyun siirecinde kurallart
esnetmeye ¢alisan 6grenciler oldu tepkisiz kaldim.

UOA,: Ogrencilerin ders ile ilgilenmedigi kisimlarda sessizligi olusturamadim ...

3.2. Farkindalik, Onceki Ogrenme ve Mesleki Hayatta Kullanima Yonelik Bulgular

Ogretmen adaylar1 ve dgretmenlerin matematik ve kiiltiir arasindaki iliskiye yonelik farkindaliklarinm
belirlenmesi amaciyla hazirlik asamasi 6ncesi ve uygulama asamasi sonrasinda F; uygulanmistir. Hazirlik
asamas1 oncesinde 6 tane TOA, 2 tane UOA ile O, matematik ve kiiltiiriin iliskili oldugunu belirtmistir.
Uygulama asamasi sonrasinda ise dikkat gekici bir bulgu ortaya ¢ikmis ve Ogretmen adaylarmin ve
Ogretmenlerin tamami matematik ve kiiltiiriin iliskili oldugunu belirtmislerdir (Tablo 9).

Tablo 9. Kiiltiir ve matematik arasindaki iligkiye yonelik ifadelerin analizi

iliski Hazirhk Asamasi Oncesi TOA UOA Ogretmen
Vardir Matematik tarihi ve bilim adamlarmin varligi 6 2 0
A Eski yapilarda ve hali motiflerinde matematik vardir. 0 0 1
Matematik kurallar ve formiillerden olusur. Kiiltiir ise
. 12 4 1
Yoktur toplumsal hayati etkiler.
Matematik formiiller, Kiiltiir ise gelenek-gorenekler ile
et 4 0 0
iligkilidir.
Mliski Uygulama Sonrasi TOA UOA Ogretmen
(M>K)
Kiiltiiriimiizde bulunan birgok dgenin olusumunda
. 7 3 0
matematik kullanilmigtir.
Matematik kiiltiirli aktarmada aragtir.
(K>M)
Vardir Matematiksel kavramlarin ortaya ¢ikisinda kiiltiir 5nemli 10 2 0
bir yere sahiptir.
Matematigin gelisimi kiiltiirden etkilenmistir.
(M €2>K) 3 1 2
Matematik ve kiiltiir karsilikli etkilegsim halindedir.
Giinliik hayatin her alaninda matematik vardir. 2 0 0

Hazirhik asamasi dncesinde, dgretmen adaylarinim biiyiik cogunlugu (n=20) ve O; matematigin kurallar ve
formiiller ile kesin ve degistirilemez gergeklerden olustugunu, kiiltiiriin ise bireyin ve toplumlarin gegmisi ve
tarihi ile iligkili oldugunu ifade etmisler ve bu nedenle matematik ve kiiltiiriin iligkili olmadigmi belirtmiglerdir.
Geriye kalan dgretmen adaylar1 (n=8) ile O, ise matematik tarihine vurgu yaparak ve eski zamanlarda yapilmis
evlerde ve hali motiflerinde matematik oldugunu belirterek, matematik ve kiltiirlin iliskili oldugunu ifade
etmislerdir.

Uygulama sonrasinda ise 6gretmen adayr ve Ogretmenler matematik ve kiltiir iliskisini dort diigiinceye
dayandirarak aciklamiglardir. Bunlardan ilk {i¢li matematik ve kiiltiirlin birbirini sirali ya da ¢ift yonlii etkiledigi
(matematigin kiiltiirii etkiledigi [M—>K], kiiltlirin matematigi etkiledigi [K->M] ve matematik ve kiiltiiriin ¢ift
tarafli birbirini etkiledigi [M€->K]) diisiinceleri iken son diistince ise giinlilk hayatin her alaninda matematik
oldugudur. M—>K iliskisinde, kiiltiirin olusumunda ve aktarilmasinda matematik araci olmaktadir. K->M
iliskisinde ise matematiksel kavramlarin ortaya ¢ikisimni ve matematigin gelisimini kiiltiir etkilemektedir.
M<&—>K iliskisi ise kiiltiir ve matematigin karsilikli olarak birbirini etkiledikleri dinamik bir siireci ifade
etmektedir.

Hazirlik asamasi sonrasinda etnomatematik ile ilgili dnceki 6grenmelerini belirlemek amaciyla 6gretmen
adaylar1 ve dgretmenlere F, uygulanmistir. Ogretmen adaylarmin 5 tanesi onceki egitim-6gretim siireclerinde
etnomatematik ile iliskili 6gretim ortaminda bulunduklarini ifade etmislerdir. Bu adaylar lisans donemi I.
yartyilda aldiklar1 matematik tarihi dersini (n=2), ortaokulda katildiklar1 miize gezisini (n=2) ve Istanbul
Miniatiirk gezisini 6rnek gostermislerdir. Ogretmen adaylar1 bu tecriibelerinin yeterli olmadigini hem yazili
goriis formlarmda hem de goriismelerde ifade etmislerdir. Ogretmenler ise derslerinde etnomatematik ortam
olusturma amacinda olmadiklarini fakat bazi zamanlarda konu ve kavrama yonelik matematik tarihi hakkinda
bilgi verdiklerini ifade etmislerdir.

TOA,: ...Ozellikle daha once bir kez miizeye gitmistim ama ¢ok ¢ok farkl sekilde matematik ve kiiltiiriin
ortak noktast olabilirmis.
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A: Peki, lise doneminde yaptiginiz miize gezisi kiiltiir ve matematik iliskisini gérmek agisindan yeterli
midir?

TOA,: Asla yeterli degil. Cok cok farkly bir iliski varmis matematik ve kiiltiir arasinda. Biz sadece bu
iliski hakkinda minik bir sey yapmisiz

Onceki &grenmelerinde etnomatematik ile karsilasmayan ogretmen adaylar1 etnomatematik ile iliskili
o0grenme ortamlarinda bulunmama nedenlerini 6gretmen merkezli egitim, 6gretim programi yetisme zorunlulugu
ve Ogretmenlerin etnomatematik hakkindaki bilgi eksikligi olarak ifade etmislerdir. Bu durumun olasi
sonuglarini ise, matematige yonelik bakis acilarmin tek yonlii olmasi ve matematigin ortaya ¢ikis siirecini ve
kiiltiiriimiiz ile iliskisini 6grenememe olarak belirtilmislerdir. Ornegin uygulama éncesinde UOA,, matematik ve
kiiltiiriin cok farkli alanlar oldugunu diisiindiigiinii, TOA; ise matematigin kiiltiirden ayr1 kurallar, yontemler ile
soru ¢dziimleri yapilan bir alan oldugunu ifade etmistir. Ayrica TOA;, 6gretmenlerin bu konuda bilgi eksikligi
yasadiklarimi ve aldig1 ders ve tasarlama siireci ile bu eksikligi yasamayacagini belirtmistir.

UOA;: ... Ashinda bugiine kadar nasil olur da béyle etkinlikleri hi¢ 6grenememisim o ¢ok garip geldi
bana. Hatta dénem basinda matematik ve kiiltiiriin apayrt oldugunu diistiniiyordum. Aslhinda bu
diisiincemi hatirladik¢a giiliiyorum kendime. Belki de ogrenmedigim icin uygulamayt ¢ok daha fazla
istiyorum...

TOA;: ... Matematik derslerinde béyle matematikle ilgisiz gériinen kiiltiirel seylerin kullamilabiliyor
olmas1 ¢ok ilging. Daha dogrusu ben dgrenciyken hi¢ boyle matematik gormedim. Hep kurallar,
yontemler ve test sorulart ¢ozdiim. Ama bu sekilde Kanavice kullanarak, Bindalli kullanarak, Cami
yaparak, Zeybek oynayarak matematik ogrenmek ¢ok iyi olurdu. Bu konuda kendimi eksik

hissediyorum...

TOA;: ... Bence dgretmenlerimin bu konular hakkinda ¢ok bilgisinin olmamasi. Ciinkii ben béyle bir
ders almasaydim belki ben de bilmeyecektim. Bu etkinligi tasarlamasaydim kullanabilecegimi
diigiinmeyecektim.

Ogretmen adaylar1 ve Ogretmenlerin tamami mesleki hayatlarinda etnomatematik etkinliklerini
kullanacaklarmi ifade etmisler ve bu diisiincelerini Tablo 10’da yer alan agiklamalari ile desteklemiglerdir.

Tablo 10. Etnomatematik etkinliklerinin mesleki hayatta kullanilmasma iligkin goriigler

Kategori Kod Ornekleri TOA UOA Ogretmen
. Matematige yonelik bakis acis1 degisir.
Matematige Matematigin formiil ve kural disinda uygulama alani goriiliir. 12 5 2
Bakis - o
On yargilar yikilabilir.
Derse olan ilgi artar.
Ders Siireci  Motivasyonu artirir. 21 6 1
Eglenceli hale gelir.
. Matematik ve kiiltiir arasindaki iliski 6grenilir.
Matematik e o
e Kiltiirimiizii 6grenebilirler. 14 5 2
ve Kiiltiir

Kiiltiirel 6gelere yonelik farkindalik olusturur.

Ogretmen adaylar1 etnomatematik etkinliklerini mesleki hayatlarinda kullanma nedenlerini etkinliklerin
Ogrencilerin matematige yonelik bakis acgismi1 degistirebilmesi (n=17), matematik-kiiltiir iliskisini
gorebilmelerini saglamasi (n=19) ve ders siirecine olumlu etki yapabilmesi (n=27) seklinde ifade etmislerdir
(Sekil 4).

A: ... Peki bu tarz etkinlikleri meslek hayatimizda kullanmay: diisiiniiyor musun?

TOA,: Kesinlikle diisiiniiyorum. Derste yaptigimiz etkinliklerin hepsini kullanacagim...

TOA,: Tabi ki diisiiniiyorum. Ciinkii kendi tasarladigimiz etkinlikte matematik o6grenme korkusu
olmadan ogrenmeye bagslayabiliviz. Matematik igin ¢ok gerekli bence, ciinkii ogrenciler ¢cok ¢ok
korkuyor.

UOA,: Uygulamayr diisiiniiyorum. Bircok etkinlik olusturduk. Bunlari bilgisayarima yedekledim.
Arastirmaya da devam edecegim bagska etkinlikler olabilir mi diye.

O,: Uygulayabilecegimi fark ettim. Ogrencilerin derse ilgisi, motivasyonu istenilen diizeye ¢ikabilir.
Ayrica ogrencilerin kiiltiirii 6grenebilmeleri, matematik ile iligkisini gormeleri agisindan faydali.
O.:Derslerimde kullanacagim. Ogrencilerimin matematigin islem ve formiil olmayan yiiziinii gérmeleri
igin bir firsat olur.
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Sekil 4. Etnomatematik etkinliklerin mesleki hayatta kullanilmasina iligkin 6gretmen aday1 goriisleri

3.3. Ogrencilerin Uygulama Siirecini Degerlendirmesine Yonelik Bulgular

Etnomatematik etkinlikleri uygulanan siniflardaki 6grencilerin tamami (n=71) dnceki matematik derslerinde
kiiltiir ile ilgili etkinlik yapmadiklarni ifade etmistir. Ogrencilerin 62 tanesi bundan sonraki matematik
derslerinde kiiltiiriimiiz ile iliskili benzer etkinlikler yapmak istediklerini belirtirken; 9 tanesi ise bu etkinliklerin
yapilmasini istememistir. Etkinliklerin yapilmasim isteyen 6grenciler agiklamalarinda etkinliklerin eglenceli
oldugunu ve bu etkinlikler ile matematik ve kiltirimiize ait bilgileri 6grendiklerini vurgulamiglardir (a ve b
maddesi, Sekil 5). Etkinliklerin derslerde yapilmamasini isteyen grenciler ise agiklamalarinda derste giiriilti
oldugunu ve derste matematik islenmedigini belirtmislerdir (Sekil 5 ¢ maddesi).
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Sekil 5. Etnomatematik etkinliklere yonelik dgrenci ifadeleri

Uygulama siirecinin 6grenci boyutunda degerlendirilmesi amaciyla sorulan “Bu etkinlige 1 ile 10 arasinda
kag¢ puan verirsiniz” sorusuna 6grencilerin ortalama 9.14 puan verdigi goriilmiistiir. Ayrica dgrencilerin “Etkinlik
sayesinde neler 6grendiniz” sorusuna verdikleri cevaplar Tablo 11°de belirtilmistir.

Tablo 11. Ogrencilerin etkinlikler yardimiyla 6grenmelerine iliskin goriisleri

Kategori Kod Ornekleri f
Kiiltiir Kulturgmuze 111sk1r{.t311g11§r Ogrendim. 59
Kenavige yapimini 6grendim. 21

Karekoklii sayilarla ilgili soru ¢oziimleri 6grendim. 19

. Doniistim geometrisi konularini 6grendim. 21
Matematik Denklemler konusunu hatirladim. 11
Grafik ¢izmeyi hatirladim. 7

Ogrenciler etkinlikler yardimiyla kiiltiiriimiize iliskin bilgileri (n=59) ve kanavigeyi (n=21), ve ayrica
karekoklii sayilar (n=19), doniisim geometrisi (n=21), denklemler (n=11) ve grafik ¢izme (n=7) gibi
matematiksel konu ve kavramlar1 6grendiklerini ifade etmislerdir.

Ogrenciler “Etkinlik ile iligkili &nerileriniz ya da goriigleriniz var midir?” sorusuna ise genellikle olumlu
cevaplar vermisler (n=29) ve farkli zamanlarda yine bu tarz etkinlikler yapmak istediklerini belirtmislerdir (Sekil
6a-6b). Ayrica bazi 6grenciler (n=7) etkinlikte yer alan sorularin sayisinin ve ¢esidinin artmasi gerektigini ¢iinkii
smavlarda daha zorlayici sorular soruldugunu ifade etmislerdir (Sekil 6¢). Dort 6grenci ise etkinliklerin gereksiz
oldugunu ve matematik derslerinde kullanilmamasi gerektigini belirtmiglerdir (Sekil 6d). Bu &grencilerin
matematik derslerinde etkinlik yapilmasini istemeyen Ogrenciler oldugu goriilmiistiir. Geriye kalan 21 6grenci
ise herhangi bir agiklama yapmamustur.
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6. Etkinlik ile iliskili onem‘enmz ya da gdriisleriniz var midir? Var ise liitfen detayhca agiklayiniz.
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6. Etkinlik ile iliskili 8nerileriniz ya da gériisleriniz var midir? Var ise liitfen detaylica aciklayiniz.
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Sekil 6. Etnomatematik etkinliklere yonelik dgrenci ifadeleri

4. Tartisma ve Sonug¢

Bu arastrmada, etnomatematik etkinliklerin ilkdgretim matematik Ogretmen adaylar1 tarafindan
tasarlanmasinin dgretmen adayr boyutunda, tasarlanan etkinliklerin sinif ortaminda uygulanmasinin 6gretmen
adayi, Ogrenci ve Ogretmen boyutlarinda incelenmesi ve ilkégretim matematik Ogretmen adaylart ve
Ogretmenlerin etnomatematige yonelik farkindalik, dnceki 6grenme ve mesleki hayatta kullanim durumlarmin
belirlenmesi amaglanmistir. Bu ama¢ dogrultusunda ilkogretim matematik 6gretmen adaylari tarafindan dokuz
tane etnomatematik etkinlikleri tasarlanmis, tasarlanan etkinliklerden iki tanesi smnif ortammda uygulanmistir.
Ogretmen adaylarinin teorik bilgi ile donanimmin yaninda okul ortaminda uygulamalar yapmalar1 ve deneyimler
kazanmalar1 gerekmektedir (Ayas, 2009). Bu gereklilik disiiniildiigiinde teorik olarak tasarlanan etkinliklerin
uygulama siirecine yansimalarinin goriilmesi teori ve uygulamanin birlikte ele alinmasi agisindan 6nemlidir.

Tasarlanan etkinliklerin genellikle geometri 6grenme alani ile iligkili olmasmin, kiiltiirel 6gelerde geometrik
kavramlara siklikla rastlanilmasi (Snipes ve Moses, 2001) ve kiiltiiriimiizde yer alan halt motiflerinde, figiirlerde,
cami siislemeleri ve yoresel kiyafetlerde geometrik sekillerin fazlaca yer almasmndan kaynaklandigi
diisiiniilebilir. Ogretmen adaylar1 web tabanli aramalar ile ya da gesitli sosyal medya uygulamalarini kullanarak
yaptiklar1 arastirmalarda bu kiltiirel ogeler ile siklikla karsilasmislardir. Ayrica geometri 6grenme alani
disindaki etkinliklerden biri olan Mangala etkinliginin se¢iminin de Mangala oyununun web tabanli aramalarda
ilk sirada ¢ikmasi nedeniyle 6gretmen aday: arastrmalari ile iligkili oldugu disiiniilebilir (Zaslavsky, 1998).
Tasarlanan etkinliklerin dnceki 6grenmeler ile iliskilendirilmesi ise matematik dersi 6gretim programinin sarmal
bir yapida ilerlemesi nedeniyle etkinliklerin gii¢lii bir yonii olarak kabul edilebilir. Farkli konulara yonelik
etkinliklerin olmamasi ise etnomatematik alaninda kisitli kaynaklara ulasilmasinin ve var olan kaynaklarin da
tam anlamiyla yeterli olmadiginin bir sonucu olarak goriilebilir. Nitekim etnomatematik alaninda yapilan
caligmalarin azlig1 ve kaynak kitaplarin sayisinin yetersiz olmasi, 6gretmen adaylarmin etkinlik tasarlama
stirecinde etkinlige karar verirken zorlanmalarina da neden olmustur. Ayrica 6gretmen adaylariin heniiz lisans
seviyesi 3. doneminde dgrenim gérmelerinden kaynakli olarak 6gretim programi ve pedagoji bilgilerinin yeteri
kadar gelismemis olmasi etkinlik tasarlama siirecinde zorlanmalarina neden olmus olabilir. Bununla birlikte
O0gretmen adaylarinin Zeybek oyununu profesyonel diizeyde oynamasi ve GeoGebra programini iyi derecede
kullanmasi gibi bireysel 6zellikleri de etkinlige karar verme siirecinde belirleyici olmustur.

Etkinlik tasarlama siireci, 6gretmen adaylarinin tecriibe edinmelerini saglams; kiltiirel 6gelere yonelik
bilgilerini ve kiiltiir-matematik iligkisine yonelik farkindaligni artirmis; 6gretmen adaylarina kiiltiirel bir 6geyi
matematik derslerinde kullanabilme diisiincesini ve matematik dersi 6gretim programi bilgisini kazandirmistir.
Bu durum, etkinlik tasarlama siirecinin 6gretmen adaylarinin genel kiiltiir, pedagojik ve pedagojik alan
bilgilerine yonelik olumlu katkilar sagladigini gosterebilir. Ogretmen adaylarmin etnomatematik ile iliskili
etkinlik tasarlamalarinin onlarin mesleki gelisimlerine katkida bulunabilecegi diistiniilmektedir. Ayrica bu
stiregte 6gretmen adaylart grup ¢alismasmnim 6nemli oldugunu vurgulamislardir. Bu durum, grupla ¢aligsma, grup
icerisinde fikir aligverisinde bulunma, bu esnada grup {iiyelerinin fikrine saygi duyup ayni zamanda bireysel
diisiinceleri de savunabilme becerilerinin etnomatematik yaklasim i¢in 6nem arz ettigi ve grup caligmasinin
onemle iizerinde durulmasi (Kelly, 2005) fikirlerini de desteklemektedir. Bununla birlikte 6gretmen adaylarinin
etkinlik tasarlama siirecinin olumsuz etkisinin ve zararinin olmadigni ifade etmeleri de arastirmada amaca
uygun bir ¢aligma grubu se¢ildiginin bir gostergesi olmustur.
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Tasarlanan etkinliklerden segilen Kanavige ile i¢ ige etkinligi konu anlatim siirecinde, MatKiil etkinligi ise
konu degerlendirme siirecinde kullanilmistir. Etkinliklerin uygulama siirecinde gbze ¢arpan en Onemli
yansimalarmndan birisi 6grencilerin derse katilimlarinin ve ilgilerinin artmast olmustur. Bu smiflarda
(Ogretmenlik Uygulamast I dersi kapsaminda) ders gozlemi ve ders anlatimi yapan stajyer dgretmen adaylarinin
onceki derslere gore belirgin farkliliklar oldugunu ifade etmeleri, etnomatematik etkinliklerinin sinif igerisinde
kullannminin 6nemli ve faydali (Spines ve Moses, 2001) oldugunun gostergesi olarak diisiiniilebilir.
Ogretmenler de etkinliklerin derse ilgiyi artirdigini ve matematige yonelik tutumu olumlu yonde etkiledigini
ifade etmislerdir. Bu durumu, 6grencilerin etkinliklere verdikleri puanlarin ortalamasmin yiiksek olmasi ve
etkinliklere yonelik olumlu ifadeleri de desteklemektedir. Bu sonuglar ile etnomatematik etkinliklerinin
uygulanmasmim O6grencilerde matematige yonelik olumlu tutum olusturdugu (Aktuna, 2013; Kara, 2009)
diistincesi ifade edilebilir. Ayrica etkinlikler kiiltiir aktarimi noktasinda 6gretmen aday1 ve dgretmenlerden tam
puan almislardir. Bununla birlikte etnomatematik etkinlikler ile dgrencilerin kiiltiiriimiize iligkin bilgi sahibi
olmalar1 ve kiiltiirel 6geleri merak etmeye baslamalar1 da 6gretmen adaylarinin ve dgretmenlerin avantaj olarak
nitelendirdigi ders siirecindeki olumlu yansimalardir.

Etkinliklerin matematik konularmin ogretiminde ve 6greniminde de etkili oldugu Ogretmen adaylari ve
Ogretmenler tarafindan vurgulanmigtir. Bu vurgulanan disiince, etnomatematigin basartyr artran (Magallanes,
2003), matematiksel anlama yetenegini gelistiren (Widada ve ark., 2018) ve matematiksel diigiinme becerilerini
gelistiren (Iluno ve Taylor, 2013; Powell ve Temple, 2001) bir alan oldugu diisiincesini de desteklemektedir.
Ogretmen adaylarmin matematik 6gretimi ve dgrenimi noktasinda dgretmenlere kiyasla daha yiiksek puanli
degerlendirmelerde bulunmalar1 da etnomatematige bakis agilari ile agiklanabilir. Ogretmen adaylarinin
etkinliklere yaklasimlari noktasinda 6gretmenlerden daha yiiksek degerlendirme yapmalart da bu durumu
desteklemektedir. Tabi ki bu durum 6gretmen goziinden bakildiginda biitiinciil bir 6gretim programi bilgisi ve
anlatilacak konularin uygunlugu, kazandirilmas: gereken hedef davraniglar, beklentiler, sinav sistemi gibi
hususlar goéz oniine alindiginda daha farkli degerlendirilebilir. Baz1 6grencilerin etnomatematik etkinliklerine
yonelik olumsuz ifadeleri de 6grencilerin 6grenim yontemi, istekleri, matematige yonelik inanglar1 gibi bireysel
ozellikleri ile iligkili olabilir. Ciinkii etnomatematik etkinliklerinin ders siireglerinde kullanilmasmnin gerekli
olmadigini ifade eden 6grenciler ayni zamanda matematik derslerinde etkinlik yapilmasina da kars1 ¢ikmuslardir.

Etnomatematik etkinliklerin uygulanmasi siirecinde yasanan en bilyiik sorun smif yonetimi noktasindadir. Bu
durum etkinlik uygulama siirecinde karsilagilan dogal bir sorun olmakla (Sahin ve Eraslan, 2019) birlikte
dgretmen adaylarmim heniiz tecriibe eksikligi ile de agiklanabilir. Ogretmenlerin smif yonetimi agisindan dersi
degerlendirme noktasinda hem kendi aralarindaki karsilastirmada (O;’e gore daha tecriibeli olan O,’nin daha
yiikksek puan vermesi) hem de Ogretmen adaylarindan daha yiiksek puan vermesi artan tecriibe ile sinif
yonetiminin saglanabileceginin gostergesi olarak goriilebilir. Bu durum ayni zamanda sinif yonetiminin zamanla
kazanilabilecek bir beceri oldugunu ve etnomatematik etkinlikleri i¢in dezavantaj olarak gdriilmemesi
gerekliligini de gostermektedir. Tiim bu diisiinceler 1s1ginda arastirma amacina uygun olarak etnomatematik
etkinliklerinin hem kiiltiir aktariminda hem matematik 6gretiminde hem de matematige yonelik tutumda olumlu
etki olusturdugu goriilmektedir. Bu sonucu 6grenci agiklamalar1 ve arastirmact alan notlar1 da desteklemektedir.

Ogrencilerin dnceki derslerinde kiiltiir ve matematik ile iligkili benzer etkinliklere yer verilmedigini ifade
etmesi, 6gretmen adaylarmin da benzer sekilde diisiincelere sahip olmast ve 6gretmenlerin de ders anlatim
siireglerinde etnomatematigi kullanmamalar1 tutarlilik gostermisti. Bu durum matematik derslerinde
etnomatematigin neredeyse hi¢ kullanilmadigini gostermektedir ki alanyazin da bunu desteklemektedir
(D’ Ambrosio ve Rosa, 2017; Kang, 1992). Etnomatematigin 6nemi diisiiniildiigiinde, matematik derslerinde (bu
caligmadaki gibi) etnomatematik temelli ders siireglerinin artirilmasi bir gereklilik (Shirley, 2001; Presmeg,
1998) olarak goriilmelidir. Bu gereklilik her ne kadar MEB (2018) ve YOK (2018) tarafindan ortaya konulsa da
Ogretim programlarinda kazanimlarin 6gretimi boyutunda eksiklikler bulunmaktadir. Bu durumun en biiyiik
engellerinden biri de 6gretmenlerin etnomatematige hazir olmamasidir (Lewis, 2016) ki 6gretmen adaylarinin bu
anlamda egitimi arastirma agisindan giiclii bir nokta olmustur. Ogrencilerin bundan sonraki derslerde benzer
etkinliklerin yapilmasimi istemesi ve hatta etkinliklerde soru g¢esidinin ve sayismin artirilmast gibi katilimer bir
diisiinceye sahip olmalar1 sonraki matematik derslerinde benzer etkinliklerin kullanilmasi baglaminda 6nemli bir
bulgudur. Etnomatematik etkinliklerin sinif ortaminda kullaniminin artmasi ile 6grenciler kendi kiiltiirleri ile
matematik dersi arasinda etkilesim oldugu diisiincesini kazanabilir (Bishop, 1994; Zaslavsky, 1998). Bu
diisiincenin olusumu d’Entremont, (2015) ve Krummel (2013) tarafindan vurgulanan 6gretim eksikligini de
ortadan kaldiracaktir. Ayrica bdylelikle kiiltiirel bakis acgilari ile Ogretim programlar: olusturulabilir
(Mukhopadhyay ve Greer, 2013; Rosa ve Orey, 2011).

Aragtirmanin  ortaya koydugu Onemli sonuglardan bir tanesi de Ogretmen adayi ve Ogretmenlerin
etnomatematik farkindaligini arttirmasidir. Arastirma Oncesinde kiiltir ve matematik arasinda iliski
olmadigindan ya da temel diizeyde iliski oldugundan bahsetmislerdir. Bu durum smif ortamlarinda matematigin
akademik olmasi ve Ogretim programlarmm kiiltirel ogelerle iliskilendirilmemesinden kaynaklanabilir
(D’Ambrosio, 2001). Arastrma sonunda ise dgretmen adaylar1 ve 0gretmenler matematik ve kiiltlir arasinda
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M->K, K>M ve M&>K seklinde tek yonli ya da karsilikli iliski oldugunu ifade etmislerdir ki bu durum
etnomatematik etkinliklerinin tasarlanmasinin ve siif ortaminda uygulanmasinin 6gretmenlerin ve dgretmen
adaylarinin kiiltiir ile matematik iliskisine yonelik farkindaliklarini artirdigmi géstermistir. Ogretmenlerin ve
O0gretmen adaylarinin kendi kiiltiirleri ile matematigin iliskili oldugunu deneyimleyerek O6grenmeleri
etnomatematigin dnemli amaglarindan biri olan kiiltiire deger verme (D’Ambrosio ve Rosa, 2017) amacina da
ulasildigini géstermektedir. Buradan hareketle matematik ve kiiltiir arasindaki iligkinin yapilacak arastirmalar ve
diizenlenebilecek 6grenme ortamlari ile rahatca aktarilabilecegi sonucuna ulasilmistir.

Arastirma siirecinde O0gretmen adaylar1 ve Ogretmenlerin matematik ve kiiltiir iligkisinin farkindaliginin
artmasinin  yaninda matematige yonelik bakis agilarmin da degistigi goriilmiistiir. Ogretmen adaylar1
matematigin formiil ve kurallarin disinda uygulamaya yonelik bir yoniiniin oldugunu ve kiiltiiriimiizde siklikla
yer aldigini fark etmislerdir. Bu durum matematigin dogasinin anlasilmasini (Barta, 2001) ve matematik nigin
kullanilir, matematik hayatimizin neresinde gibi klise olarak goriilen fakat cevabi ¢ok derinlere inmeyen sorular
i¢in yeni cevaplarm gelistirilmesini saglayacaktir. Ayrica kiiltiirel 6geler iceren matematik dgretim programlari
uygulandiginda &grenciler ilizerinde anlamli etkiler olusturdugu, programdaki bu kiiltiirel 6gelerin dgrencilerin
matematigi anlamalarmi derinlestirerek, matematigi giindelik hayatlarnin bir parcast olarak gormelerine ve
boylece anlamli baglantilar gelistirmelerine katkida bulundugu gériilmiistiir (Bishop, 1994; Stathopoulou, 2017;
Zaslavsky, 2002). Etnomatematik ile 6gretim programlar1 ve ders planlar1 6grencilerin kiiltiirel ¢evrelerine
uygun olarak tasarlandiginda bunun matematigin giinlik hayatta kullanildiginin bir gostergesi olacagi
sOylenebilir.

5. Oneriler

Aragtirmanin baginda 6gretmen adaylarinin birbirleri ile iliskili matematik ve kiiltiir alanlar1 hakkindaki eksik
ya da hatal1 bilgileri matematik egitimi acisindan diigiindiiriicidiir. Ciinkii kiiltiir ve matematik arasindaki iligki
etnomatematigin dogasmi agiklamaktadir (D'Ambrosio, 2001). Etnomatematigin onemi diisiiniildiigiinde bu
aragtirmaya benzer c¢aligmalarin yiiriitiilmesi bu noktada 6nem kazanmaktadir. Ayrica dgretim programlarinda
her ne kadar vurgu yapilsa da siif ortaminda anlatilan matematik derslerinin etnomatematikten bagimsiz oldugu
aragtirma siirecinde ortaya ¢ikmistir. Bu durumun iyilestirilmesi i¢in 6gretmenlerin ve 6gretmen adaylarmimn
etnomatematik farkindaliklarinin artirilmasi onerilebilir. Ogretmenler ve gretmen adaylar1 kiiltiirel dgeleri
matematik dersinde kullanmaya istekli olsa da bunu nasil gergeklestireceklerine ydnelik materyal, rehber
eksikligi goriilmektedir. Bu baglamda matematik dersi 6gretim programi hazirlanirken konularin kiiltiir ile
iligkisinin kurulacagi ve &gretmenlerin derslerinde kullanabilecekleri bu arastirmada tasarlanan etkinliklere
benzer etkinliklerin tasarlanip, kullanilabilecegi arastwrmalarin yapilmasi Onerilebilir. Ayrica bu arastrmada
tasarlanan etkinliklere benzer etkinliklerin yer aldig1 6gretim siiregleri olusturulup, dgretmen ve 6grenciler ile
goriismeler gergeklestirilerek Ogretim siiregleri basari, motivasyon, tutum, kaygi gibi degiskenler ile
iliskilendirilip detayl degerlendirmelerde bulunulabilir.

Etik Kurul Onay Bilgileri: Arastrma ile ilgili Sakarya Universitesi, Sosyal ve Beseri Bilimler Etik
Kurulu’ndan 18/03/2020 tarih ve E.3607 sayi, 21 no’lu karar ile etik kurul uygunluk onayr alinmistir (BKk.
detaylar)
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Ek1
Etkinlik Adi: MatKiL
Ogrenme Alam: Sayilar ve islemler
Alt Ogrenme Alam: Karekoklii ifadeler
Etkinlik amaci:
e Ortaokul Matematik dgretim programinda yer alan Karekoklii ifadelere yonelik kazammlara iliskin soru
¢Ozliimil yapilmas,
e  Kiiltliriimiize yonelik 6geler hakkinda bilgilendirme yapilmasi
e  Matematik tarihindeki dnemli bilim adamlarinin tanitilmasi
Siire: 40 dakika
Smf: 8. Smif
Ogrenci Sayisi: 24
Uygulama Sekli: Grup Calismasi (8 Kisilik)
Uygulama Siireci: Sekiz kisiden olusan gruplar ve grup liderleri yuvarlak masa etrafina dizilir. Her bir grupta
dorder kisilik iki takim olusturulur. Olusturulan gruplardan zar atmasi istenir... Carkin sari ucunun gosterdigi
saymim karsisindaki bilim adam: hakkinda kisa bilgilendirme grup lideri tarafindan yapilir. Bilgilendirme
sonrasinda gelen say1 pozitif ise oyuna baglanir...Oyunun baglamas1 ardindan her bir adimin altinda yazan kiiltiire
yonelik kisa bilgilendirme yazisi1 okunur. Kum saati ile birlikte belirlenen siire sonunda grubun cevabi istenir.
Kiiltiirel 6gelere verilecek her dogru cevap negatif say1 gelen bir atisin tekrarlanmasi hakki, toplamda bes dogru
cevap ise bir adim ilerleme hakkini verecektir.. Kiiltiir sorusuna verilecek cevabin ardindan okun geldigi renge ait
sorular i¢erisinden rasgele bir matematik sorusu grup iiyeleri tarafindan segilerek grubun ¢dzmesi istenir ...
Kiiltiir Sorusundan Ornekler
e Genellikle Ramazan aylarinda iftardan sonra
eglenme amagli perdeye yansitilan
oyunumuzdur. Oyun igerisinde iki basrol
vardir.
e T, igne gibi araglarla, genellikle beyaz

Matematik Sorularindan Ornekler
e +/5 — x ifadesinin irrasyonel olabilmesi i¢in x
yerine kag tane tane dogal say1 gelebilir?
e Bir kenar1 V180 cm diger kenar1/128 cm olan
dikdortgenin gevresinin uzunlugunu

hesaplayiniz. >0 > . ..
—_— o pamuklu iplikle zincir ¢ekilerek ya da igne ile
¢ 29 ile v101 arasindaki dogal say1lardan kag cesitli diiglimler atilarak olusturulan bir 6rgii
tanesi ¢ifttir? tiirtidiir.

Etkinliklere iliskin detayli bilgi i¢in sorumlu y.azar ile iletisime gegebilirsiniz.
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Ek 2

Etkinlik Adi: Kanavice ile I¢ Ice
Ogrenme Alam: Geometri
Alt Ogrenme Alam Doniisiim Geometrisi
Etkinlik amaci:

e Ortaokul Matematik Uygulamalari &gretim programinda yer alan “MU.8.3.2.1. Doniisim

geometrisinin uygulama alanlarin1 belirler.” Kazaniminimn 6gretilmesi,

e Kiiltliriimiizde yer alan Kanavige’nin tanitimi, Kanavige yapiminin gosterimi
Siire: 80 dakika
Smf: 8. Smif
Ogrenci Sayisi: 28
Uygulama Sekli: Bireysel/Grup Calismasi (2-3 Kisilik)
Uygulama Siireci: Kanavige drnekleri tim 6grencilere inceletilir. Sonrasinda, Kanavige nedir?, Kanavige
hakkinda bir bilginiz var mi?, Daha o6nce kanavige goOrdiiniz mii?, Evinizde kanavige var nmu?,
Biiyiiklerinizden kanavige isleyen tanidiginiz var mi?, Kanavige nasil yapilir? sorular1 yoneltilir. Ardindan ise
getirilen A3 boyutundaki gizimler &grencilere dagitilir ve &grenciler inceler. Ogrencilerden gordiikleri
cizimlerin 6zelliklerini yorumlamalar1 ve bu yorumlarin tahtaya sekreter 6grenci tarafindan yazilmasi istenir.
Ogrenciler basitten karmasiga asamali bir sekilde bu kanavice ¢izimlerini olusturmaya baslar. ilk asamada
ogrencilerden asagida tamamlannis kanaviceyi incelemeleri istenir. Ikinci asamada yaris1 verilmis
kanavigenin diger yarismin y- eksenine gére simetrisi alinarak tamamlanmast istenir. Uglincii asamada bir
bolimii verilmis kanavige ¢izimini 6teleme ile tamamlanmasi istenir. Dordiincii asamada son olarak bos kareli
A3 kagidina 6grenciler serbest ¢caligma yaparak istenilen kanavigeyi istedigi yontemle cizer.

Asama 1 Asama 2 Asama 3
Etkinligin sonunda 6grencilere degerlendirme sorular1 dagitilir ve grenciler tarafindan bu sorular ¢oziiliir.
Degerlendirme Sorularindan Ornekler
e Biinyamin Amca baykus kanavicesinde 3 ilmek i¢in 4 cm ip kullantyorsa yapmak istedigimiz
kanavigenin elde edilmesi i¢in gereken ip miktar1 ne kadardir? (Bu soruda farkli kisimlar1 eksik
birakilan kanavice deseni i¢in gerekli ip miktari kastedilmektedir. Baykus kanavigesi= 672 ilmek)
e Kullanilan ip miktarmi renklerine gore siralayip bu veri grubunun agikligmi bulunuz.
e Kanavige deseninin tamamlanmasi i¢in kullanilan iplerin renklerine gére miktarlar1 arasinda oransal
iliski varsa yazniz.
Ogrencilere desenli kanavige yapini (asagida) ev ddevi olarak verilir.

Asama 1 Asama 2 Asama 3

Etkinliklere iliskin detayl1 bilgi i¢in sorumlu yazar ile iletisime gegebilirsiniz.
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