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ABSTRACT

SIXTH GRADE STUDENTS’ PERCEPTIONS OF AND ENGAGEMENT IN
ETHNOMATHEMATICAL TASKS IN THE AREA MEASUREMENT CONCEPT

AKTUNA, Hatice Ezgi
M.S., Department of Elementary Science and Mathematics Education

Supervisor: Assoc. Prof. Dr. Erding Cakiroglu

September 2013, 180 pages

The purpose of this study is to investigate the sixth grade students’
perceptions of and engagement in ethnomathematical tasks in area measurement
concept. The study aims to explore how do students perceive and engage with the
area measurement instruction enriched with ethnomathematics.

Data was collected from twelve 6™ grade students in a public school located
in rural Izmir. The design of the research was basic qualitative research design which
the researcher was also the teacher at the same time. The area measurement topic
with its supplementary topics such as length measurement and land measurement
were covered with the ethnomathematics based tasks developed by the researcher.
Classroom observations, field notes, video recordings, students’ task sheets, students’
activity assessment forms were used to evaluate the students’ perceptions of and
engagement with instruction. The data was described in detail and analyzed to
identify the students performances during the activities enriched with

ethnomathematics.



The findings of the study revealed that an instruction enriched with
ethnomathematics result in an increase in students’ motivation, interest, and self
confidence; comfort and enjoyment in mathematics classes; a peaceful and sharing
classroom environment; progress in problem solving skills through culturally
relevant activities about their daily practices in a familiar context and promotion of
their own culture and other cultures in mathematics classroom. The study also
indicates that the most recognizable positive changes in means of above-mentioned
performances were observed in middle and lower middle achievers, while low and

high achievers maintained their existing status.

Keywords: Ethnomathematics, culturally relevant mathematics education,

area measurement
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6. SINIF OGRENCILERININ ETNOMATEMATIK ETKINLIKLERIYLE OLAN
ETKILESIMLERI VE BU ETKINLIKLERI ALGILAYISLARI

AKTUNA, Hatice Ezgi
Yiiksek Lisans, [lkdgretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi: Assoc. Prof. Dr. Erding. Cakiroglu

Eyliil 2013, 180 sayfa

Bu c¢alismanin amaci etnomatematik ile zenginlestirilmis bir matematik
ogretiminin, 6.simmf Ogrencilerinin alan 6lgme konusunu nasil algiladiklar1 ve

iliskilendirdiklerini belirlemektir.

Calismanin katilimeilarini izmir ilinin kirsal bdlgesinde yer alan bir devlet
okulunun on iki 6.smif 6grencisi olusturmaktadir. Calismada Temel Nitel Arastirma
tasarim1 kullanilmigtir. Arastirmact ayni zamanda uygulamanm yapildigi sinifin
matematik ogretmendir. Arastrmaci tarafindan gelistirilmis olan alan 6lgme ile
birlikte uzunluk ve arazi O6lgme gibi tamamlayici konular1 igeren etkinlikler
ogrencilere uygulanmistir. Bu yontemle 6gretimin dgrencilerin alan 6lgme konusunu
nasil algiladiklar1 ve iliskilendirdiklerini belirlemek icin sinif i¢i gdzlem, gozlem
notlari, video kayitlari, 6grenci etkinlik degerlendirme formlar1 ve 6grenci ¢aligma
kagitlart ~ kullanilmigtir.  Toplanan  veriler,  6grencilerin  etnomatematikle
zenginlestirilmis etkinlikler boyunca performanslarini tespit etmek amaciyla analiz

edilmis ve detaylica aktarilmistir.

Vi



Calismanin bulgular1, 6grencilerin kiiltiirleriyle ve giinliik pratikleriyle iligkili
etkinliklerin sunulmasi ile islenen derslerin, Ogrencilerde motivasyon, ilgi ve
Ozgiliven artisi, rahat ve keyifli matematik dersi, bariscil ve paylasimct sinif ortamu,
ve problem ¢6zme becerisinde gelisme gibi sonuglar ortaya koymustur. Calisma ayni
zamanda bu anlamda en farkedilir performans degisimlerinin orta ve orta-alt basar1
seviyesine sahip 0grencilerde gozlenirken, diisiik ve yliksek basarili 6grencilerin var

olan durumlarini koruduklarini géstermistir.

Anahtar Kelimeler: Etnomatematik, kiiltiir ile iliskili matematik egitimi, alan

Olcme
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CHAPTER 1

INTRODUCTION

Mathematics education is generally labeled as a culture-free field which only
contains numerical calculations, application of equations, transmission of technical
knowledge, etc. Although mathematics education, like mathematics itself, is
perceived as culture-free; it actually incorporates many social, cultural and economic
dimensions. Such dimensions have substantial role on mathematical perception and
thinking (Bishop, 1988; D'Ambrosio, 1985; Frankenstein, 2005; Gutstein, Lipman,
Hernandez, & de los Reyes, 1997).

Moreover, considering mathematics as the most value-free school subject and
ignoring that mathematics is a human product and reflects cultural knowledge as
much as other fields is also surprisingly quite common not only in the society, but
also in mathematics classrooms. Teachers and students also mostly are not aware of
the connection between mathematics and culture because of the absence of culture in
content and instruction in these traditional classrooms (D’Ambrosio, 2001; Bishop,
2002).

However, in contrast to the common misconception which advocates that
mathematics has no need to be linked to culture to be taught effectively; there is an
emerging area of study called ethnomathematics which considers socio cultural
aspects of mathematics classroom and accepts cultural background of students as a
resource to be linked into mathematics activities (Fasheh, 1997a).

In industrialized societies a considerable difference in achievement could
easily be observed between the students come from lower socioeconomic class and
disadvantaged ethnic origin and the students come from middle class and dominant
ethnic origin. It has been argued that this achievement difference is quite obvious
because the social and cultural needs of disadvantaged students are not fulfilled, they
cannot adapt to educational processes sufficiently, because of their backgrounds and

also their disadvantaged situation is reproduced by various factors in classroom



(power relations, teacher attitude, curriculum, etc.); so the achievement gap between
those students always continues to exist (Oakes, 1990; Secada, 1992; Tate, 1997). By
this way, the significance of social, cultural and economic factors on education
comes into the picture right in the point when we realize the reasons of why some
students are successful while the others are not.

In such a system the ethnic minority and working-class students tend to be
left behind in the academic journey (Civil, 2002). Some solutions need to be
proposed in order to eliminate those inequality problems and have fairer educational
processes. In contrast to common idea, mathematics education field deserves much
more attention about inequality issues because of its gatekeeper role in society.
Mathematics serves as a “critical filter” in society, with its potential to reward
successful students with high occupational status and pay (Campbell, 1991). In other
words, students have to achieve mathematics to gain places in further academic
studies, high prestige and well-paid positions (Meaney, 2002). Mathematics not only
serves as a ladder of economic mobility, it is also essential for making informed
consumers and voter choices. Moreover, mathematical literacy is a key in the fight
for racial equality (Moses, 1994).

However, unfortunately, there exist inequality problems to reach mathematics
in reality. For instance, mathematics holds its own situation as the mostly failed
discipline in elementary and secondary schools in Turkey (Tiras, 1999). Turkey is
also at the top among OECD countries on interscholastic disparity in mathematics in
PISA 2003 (EARGED, 2005). To sum up, not to let kids give up on mathematics,
and in turn give up on society, as well as to live in a fairer society with our
awareness, we need to give the full treatment to mathematics education and its social
dimensions. As mentioned above, the discipline of mathematics plays a complex role
in societies - a role which is rarely under scrutiny in education systems anywhere
(FitzSimons, 2002). Therefore, this study started to be shaped with an attempt to
investigate social issues in mathematics education and stresses to provide useful
suggestions to eliminate negative effects of them. In this point of view
ethnomathematics could be proposed as a method to eliminate the inequality in
reaching and achieving mathematics because it suggests more meaningful
mathematical understanding and it brings achievement with the contribution of

students’ own background, culture and roots in mathematics classroom.



1.1  Purpose of the Study

The purpose of this study is to investigate the sixth grade students’
perceptions of and engagement in ethnomathematical tasks in area measurement

concept.

1.2  Research Question of the Study

How do students perceive and engage with the area measurement tasks

enriched with ethnomathematics?

1.3 Significance of the Study

With an ethnomathematics program,students develop abilities such as
creating hypotheses, contacting mathematics with biology, chemistry, physics,
geography, history, and language, working in groups, sharing experiences, learning
how to appreciate both criticism and alternate opinions, respecting the ideas of others
from them, interacting with others,sharing global and interactive visions necessary to
develop successful mathematical content. Briefly, the major objective of
ethnomathematics as a program is to raise student self-confidence, to enhance
creativity, and to promote cultural dignity (cited in Orey & Rosa, 2006).

Overall, when ethnomathematical approaches are applied, the school
mathematics is getting more relevant and meaningful for students and it also
promotes the overall quality of education (Adam, 2004). The students feel more
comfortable and confident about discussing mathematical concepts and gain a better
appreciation of mathematics when they are taught with a cultural perspective
(Schultes & Shannon, 1997).

In this respect, this study will try to offer ethnomathematics to the students as
a critical instructional strategy that lets them to be more active, confident and
successful in mathematics. In this way, the students who are culturally particular are
expected to receive a meaningful and comprehensible mathematical understanding to

gain those skills.



Particularly in diverse societies, we can see that the culture experienced by
learners in their homes is rarely the same as that represented by the school
curriculum (Bishop, 1994). This reveals that, for many children around the world, the
mathematical experiences in school are not culturally consonant with their home
experience (Bishop, 2002). This mismatch is one of the contributing factors to the
low achievement of students who come from subcultures in mathematics (Lubienski,
2001). In Turkey, as a country which has cultural diversity in terms of social class,
geography, ethnicity, language, religion, etc.; we cannot ignore the problems of the
students who are exposed to a curriculum not respecting those cultural factors.

However, even if many countries in the world have put ethnomathematics on
their agenda in order to make culturally disadvantaged students’ position better and
taking cultural background of the students as a source for mathematics activities
(Keitel, Damerow, Bishop & Gerdes, 1989), those social issues about mathematics
education haven’t been widely discussed in Turkey yet. There are several studies that
investigate cultural issues in mathematics education in many countries, especially in
USA, which has a multicultural society with many conflicts in it. However, in
Turkey which also has a multicultural society, these issues do not attract sufficient
attention in educational field, in especially mathematics education. Although almost
a quarter of the population of 8 to 15 year-old children belong to ethnic minority
groups and there exist remarkable differences in educational outcomes across ethnic
groups (include ethnic Kurds, Arabs, and Caucasians along with ethnic Turks)
(Kirdar, 2009), there is almost no study that examines cultural and ethnic disparities
in educational outcomes in Turkey. With this point of view, this study might offer
good practices for our country, in order to let children win in mathematics by feeding
their needs with culturally relevant methods. In such kind of absence of studies, any
research, methods and task integration about ethnomathematics seem to be valuable
as a starting point. This study also aims to develop a specific example for the
application of ethnomathematics concepts with students come from sub-populations.
Therefore, this study may not only provides practical task plan examples for teachers
who want to integrate their lessons with ethnomathematics, but also may pave the
way for other studies and widen this research area for more practices in future.

Ethnomathematical program also constitutes a consonance with today’s
mathematics educational trends and curriculum which generally aim to introduce

pupils to mathematical problem solving, communication, reasoning, and connections
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(NCTM, 2000). Ethnomathematics is also one of the teaching approaches that
respects students’ individual differences and encourages them to be more active in
the learning process. For this reason, it is quite coherent with the new Turkish
mathematics curriculum that supports the constructivist and student centered
approach into the classrooms (MNE, 2005). Alternative mathematical teaching
methods are also welcomed especially in elementary mathematics curriculum(MNE,
2005, 2006).The revised elementary mathematics curriculum emphasizes students’
individual differences and encourages students to be more active in the classroom.
Therefore, in means of those educational principles, ethnomathematics curriculum
may fulfill the principles of the program such as promoting student-centered
instruction, increasing learner willingness, etc.

Ethnomathematics might actually go a step further than today’s mathematics
education programs by also considering connecting learners’ everyday discourses
with the unfamiliar discourse of academic mathematics not to let the disadvantaged
students lag behind because of the mentioned cultural disparities (Benn, 1997).
Because, although modern educational approaches continuously state that current
curricula are based on the real world experiences, the challenging point is whose or
which cultures’experiences are reflected in curriculum. Thus, this study may
contribute the current mathematics education program’s goals, also may widen it by
considering cultural differences in mathematics classroom.

Not only instructional dimensions, but also social dimensions of
ethnomathematics are also presenting quite critical and convincing evidences to
accept mathematics as a tool for a better and equal world; instead of something
strange, serious, far away and not even belong to us. In today’s societies which
include economic, social and cultural diversitiesand even in classrooms as micro
societies; hate speech and ignorance of the others could be observed easily.
However, ethnomathematics discourages any marginalization by promoting different
cultures in classrooms and plays a critical role for a more equal, peaceable and
respectful society. Especially when it is applied in such kind of contexts, besides
learning to value the mathematics, students also realize that all cultures are valuable.
It is known that when students taught with multicultural mathematics activities, they
develop a greater respect to those different from them (D’ambrosio, 2001).
Therefore, as well as academic ones, this study also might be a good attempt for

social aspects of mathematics classroom too.
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1.4 Definitions of Terms

The term ethnomathematics had been defined by many researchers, educators
and mathematicians and it all interpreted differently in practical meaning.
Ethnomathematics was first used in the late 1960s by a Brazilian educator and
mathematician, Ubiratan D’Ambrosio to describe the mathematical practices of
identifiable cultural groups. After him, some interpreted it as the study of
mathematics in different cultures, others as a way of making mathematics more
relevant to different cultural or ethnic groups, or as a way of understanding the
differences between cultures.

Ethnomathematics means “the math practiced among cultural groups such as
national-tribal societies, labor groups, children of a certain age bracket, professional
classes and so on" (D'Ambrosio, 1985, p.45). In this study, ethnomathematics refers
to describing mathematical practices of identifiable cultural groups, the mathematics
of their cultural practices and the relationship between mathematics and their culture
(Presmeg, 1996a).

The prefix ethno refers to identifiable cultural groups, such as national-tribal
societies, labor groups, children of a certain age bracket, professional classes, etc.
and includes their ideologies, language, daily practices, and their specific ways of
reasoning and inferring. It is sometimes used specifically for small-scale indigenous
societies, but in its broadest sense the ethnoprefix can refer to any group - national
societies, labor communities, religious traditions, professional classes, and so on
(D'Ambrosio, 1985). Mainly, the term ethnodescribes “ingredients that make up the
identity of a group: language, codes, values, beliefs, community, class, food and
dress, habits, and physical traits” (D’ Ambrosio, 2001, p. 308).

Mathemameans to explain, understand and manage reality specifically by
ciphering, counting, measuring, classifying, ordering, inferring and modeling
patterns arising in the environment (D'Ambrosio, 1991) and ‘“ics’ defined as
methods, modes, styles, and techniques (D'Ambrosio, 1999).

An instruction integrated with ethnomathematicsrefers to students’

introduction to the mathematical operations developed in familiar cultural contexts as



a way of expanding their perspective of math and deepening their understanding of
the cultural influence on how we perceive and use math (Bishop, 2002). In this study,
ethnomathematics-based instruction refers to teachers’ building activities from a
particular group of students’ culture and daily informal mathematics practices;
employing them formeaningful mathematical understandings and developing their

mathematics perspective.

1.5 My Motivation for the Study

Basically, my interest in cultural issues and various cultures has motivated me
to carry out this study. Focusing on a field of study unrelated to culture would make
me unhappy because | believe that culture is the reflection of our products as human
beings and the way we express ourselves in emotional and spiritual sense. Thus,
serving in an area that I would not able to process my soul and emotions would not
be acceptable for me. However, doing a culture-related work in mathematics is
regarded as arduous and weird in today’s values and perceptions. Even if
mathematics emerged from the needs of people is an area which was completely
intertwined with life, it is still regarded as an area which is not possible to be
rendered down to daily life practices despite the recent teaching methods. Against the
notion considering mathematics’ as a culture-free subject, | felt the need to do my
study with the aim of demonstrating the social aspects of this area, primarily for
myself.

I love being in the field and working together with people both mentally and
phsycally. However, according to the prevailing opinion, mathematics is not a course
that can be combined with cultural issues and this was affecting my motivation
negatively at the beginning of study. Before doing my research, | used to wish that |
were a teacher of a subject from the field of social sciences instead of mathematics so
that I could influence my students’ lives directly. Nevertheless, after starting to work
as a teacher, | realized teaching profession on its own is already a field that nested
with students, including a lot of mutual interactions and emotions, and | liked it. On
top of it, I have been more satisfied since I observed student’s high energy and

excitement in the courses that | prepared with the thoughts of endearing the feared



and hated math classes to my students and letting them to realize math is more than
just memorizing equations and calculations.

However, in other schools where | worked, I experienced how difficult and
laborious teaching the existing mathematics curriculum to the students who have
different ethnic origins and who speak different languages was. It was impossible to
associate their daily life practices with the cases presented in the curriculum. While
working with those students who were completely away from the mathematics
language used in classes and the values in textbooks appealing to a different
(dominant) socio-economic and ethnic class, | noticed that mathematics education is
also influenced by social variables as well as other subjects. With the desire of stated
reasons, | started to read, and then I noticed that culturally relevant mathematics is
such a large research area that there have been many studies on it. After some more
reading, 1 came across a research field called ethnomathematics which is a great
workspace for a teacher like me who is sensitive to culture of various people and
who believes in the necessity of cultural diversity and accepts this as a resource
rather than a conflict.

After | learned that ethnomathematics is an area applicable not only to ethnic
identities but also all particular cultural groups, | decided to conduct this study with
the students that | teach. They are members of a community who make a living from
olive farming and some of my students still actively work in the olive groves. I
believed that they were even better than me in some practical mathematical
applications due to their daily practices brought from their ancestors. However, they
were not aware of this and didn’t define them all as mathematical. At that point, |
presupposed that a mathematics teaching method nourished with theirown culture
and practices could contribute their learning.

Another reason attached me to this study was that ethnomathematics is an
area looking for solutions to inequality of opportunity in education. As it offers a
teaching relevant to practices of some particular cultural groups instead of a main
curriculum appealing to only middle class. Consequently, the success of the students
who has difficulty in establishing the connection with the existing curriculum
because of their unrepresented culture and background is expected to increase.
Namely, ethnomathematics method can also let those students who mostly come

from a lower class break their educationally deprived situation in order not to leave



them behind. Even if it seems like a utopia in existing social system, it still worthes

giving a try for a better world.



CHAPTER 2

LITERATURE REVIEW

In this chapter the related literature is reviewed. This chapter is divided into
two main parts. In the first part the theoretical framework is elaborated and in the
second part related research studies are reviewed.

2.1 Theoretical Framework

In this section, the concepts of culturally relevant subject and culturally
relevant mathematics are presented and Western mathematics versus Non-Western
mathematics is discussed. Subsequently ethnomathematics is introduced and its
relationship with human rights, the critics related it and the situation in Turkey

context are stated.

2.1.1 Culturally Relevant Subject

Educational difficulties are connected to the disparity between the values of
the dominant culture and the values of minority groups within the culture (Kneller,
1971). Disadvantaged minority groups live mostly outside of the dominant culture
and, by race, religion, sex, or other characteristics find themselves handicapped in an
educational system controlled by the values of the dominant culture. The dominance
of a certain culture in an educational system makes it difficult to heal the educational
disadvantages of non-dominant groups, and contributes to social division, inequality,
economic disparity and human alienation (Sahin & Gulmez, 2000).

Moreover, the students those have diverse cultural values and norms different
from dominant culture become disadvantageous when they were exposed to a

standardized pedagogy which is developed for dominant class (McLaren, 1989).
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Thus, to inhibit this reproduction process and provide more appropriate and
effective learning for all students, the connections between students’ everyday
experiences and their own knowledge are required to be established.

Many young people come to school from homes that have particular cultural,
linguistic and symbolic capital that isn’t represented in formal education and those
ones inevitably experience a dissonance between formal education and out of formal
education (Gea, 1992). However, if we could establish culturally relevant educational
programs for others, we may achieve to provide an educational environment without
negative effects of this dissonance. Because, we know that when the students
understand conceptions from their own point of view and with their own words, they
feel that they have ownership in the subject and their motivation to learn increases
(Greene, 2000). It only could be guaranteed by multicultural approaches in
education.

Actually, all curriculum and instructions are culturally relevant but the
important thing is, whose cultural background and practices is mentioned on it. In
minority context, it usually refers to dominant culture (Lipka et al., 2005). However,
multicultural education has a basis that doesn’t eliminate any culture, ethnicity,
gender, socio-economic status and promotes the rights of all people to let the learners

to understand diverse issues and problems existing in society (D’ Ambrosio, 1995).

2.1.2 Culturally Relevant Mathematics

The cultural dissonance and its natural outcome the existing failure in
education are mentioned in general; but this situation is usually reproduced by
different sub-variables in micro-educational environments such as classrooms. Even
if this issue seems to refer only social subjects such as history, language, etc., it
actually might occur in all sub layers of education in an apparent or hidden way.
Thus, mathematics classroom is also one of those sub layers. However common idea
might mislead us about mathematics is a culture-free subject that only consists of
numbers, formulas that are same in every culture. That’s why mostly we couldn’t be
able to catch the point that it is a subject which could be affected by social issues.
Actually, in every mathematics classroom, there exist an intersection between culture

which forms students’ background and mathematics that surrounds this environment.
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However, there are differences between what is valued in these cultures and when
this difference widened; the existing intersection resembles a clash rather than a
successful symbiosis. Thus, such a clash excludes many culturally diverse
studentsfrom a successful education unless they become assimilated (Wooltorton,
1997).

Besides those arguments which support the cultural dimensions of
mathematics education, there also exist some views which go one step further by
saying cultural deficiencies in mathematics education might be more critical than
other subjects because of its gate keeper role in society, in means of students’ further
academic studies and future occupational status (Campbell, 1991; Meaney, 2002).
D’Ambrosio (2001) captures the problem of children of color in USA context and
states that they do not derive the same level of mathematics as much as their
European American peers in the classrooms of USA. Also, they mostly do not
achieve to get in higher level mathematics courses and professions requiring
significant mathematical competence and drop out from the mathematical field
without realizing the huge mathematical heritage that they bring historical and
culturally.

Besides equality issues in mathematics education, one other problem that
moots culturally relevant mathematics curriculum isthe necessity of diverse learning
methods for diverse cultures and societies. For a general example, the work in the
1970s in Papua New Guinea by Lancy (1983), suggested that children from some
cultural groups did not pass through Piaget’s stages in the same way as children from
Western cultures did. This study shows up wrongfulness of generalizing and same
implementations for all in education. Another study reveals the importance of
culturally relevant mathematics education reported that Aboriginal children living in
both urban and rural settings had much less number knowledge than their non-
Aboriginal counterparts but outperformed them in understanding of directions. For
such children, culturally relevant programs are a requirement and it may be more
sensible to start a mathematics curriculum based upon the directional understandings
that they have and build understandings of number into these (Kearins, 1991).

When students are unable to crack the code of classroom mathematics and
teaching practices, they come to see themselves as failed learners and so develop
particular dispositions towards mathematics and have minimal expectations of their

achievement potential (Niesche & Zevenbergen, 2008). Though it still sounds
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ridiculous for many people, putting the math in its cultural context helps teaching the
mathematics and makes it more meaningful to students, since it has a human context
(Philipp, 1996).

However, it is still needed to be explored how the mathematics curriculum
can be made more culturally responsive, in order to encourage more meaningful and
effective learning, more equal participation at the higher levels particularly (Bishop,
2002). With the help of multicultural educational policies, culturally responsive
teaching may be integrated with mathematics education, but with the condition of
moving beyond the superficial, ostensible and trivial attempts and cursory examples
of their culture like food, festivals, and holidays (Irvine & Armento, 2001).In other
words, applying ethnomathematics program in classrooms will help the students to
enrich their construction of mathematical ideas when it is presented by investigating
and exploring the mathematics in their cultural products and practices, instead of
adding the trivial and formalistic elements connected to a specific culture in the tasks
(Powell & Frankenstein, 1997).

2.1.3 Western / Non-Western Mathematics

In the sixteenth and seventeenth centuries, after the scientific revolution that
occurred in Europe, mathematics is categorized in Western society and used to be
linked to analytical activities as objectivity and factuality (Rowlands & Carson,
2002; Bishop, 2002). The priority of Western mathematics and number systems had
universal dominance after this scientific revolution which made Europe as cultural
and scholarly center of the world. In the following centuries, non-Western
approaches to mathematics were regarded as inferior (Malaty 1998). It is assumed
that the immigrants should reject their native mathematical practices and learn
Western mathematics instead when they get into Western culture, mostly in a harsh
educational environment that require assimilation (\Weiger, 2000).

As all mentioned before, mathematics is an important subject for students in
regard to many aspects. However, mathematics and the way that it is taught is
degraded to Western, generally middle-class values and beliefs (Meaney, 2002).
Values like rationalism, objectivity, control, mystery, etc. are assigned as the main

values of Western mathematics (Bishop, 1988b). Those values which conquered and
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dominated the entire world with Western civilization affect our beliefs and values too
(D’Ambrosio, 1985). However the reality is that even if the most worldwide
mathematics known and used today developed in the Western World, it occurred
with the contribution of diverse civilizations throughout human history (Bishop,
1988b). While teaching Eurocentric mathematics in almost entire world with an
appreciation to ancient Greeks, we are missing to count that the legendary founders
of Greek mathematics such as Pythagoras and Thales traveled and studied in India
and northern Africa, where they acquired much of their mathematical knowledge
(D’Ambrosio, 2001). Thus, children do not know about mathematical inventions and
applications of such ancient non-European people as the Egyptians, the Babylonians,
the Maya, and the Incas because they are not taught with a mathematics which is
contributed by members of different cultures whom were all intelligent, resourceful
and creative too (D’Ambrosio, 2001). Even if the surveys of history of mathematics
have always included the contributions of non-Western cultures, such as those of the
Egyptians and Mayans, the main achievements were typically treated as milestones
on the pathway of the development of Western mathematics (Zaslavsky, 2002).
Moreover, these topics are rarely, if ever, available to students studying mathematics
at any level (Powell, 2002).

While determining the deficiencies in application of mathematics, for sure,
we should clarify that the aim of ethnomathematics is not to underrate the role of
Western contributions to mathematics, but to present the role of other cultures’ inputs
to mathematics in an unbiased, unprejudiced, and objective manner (izmirli, 2011).
Anyway, this historic trespass about some other cultures’ mathematical contributions
is being solved with investigations, books and papers detailing the history of the
mathematical developments of non European civilizations, such as Japanese, Iraqi,
Egyptian, Islamic, Hebrew, and Incan (Izmirli, 2011).

The report of Australian Academy of Science (Australian Academy of
Science, 2003) indicates that there had been many cultures which created significant
mathematical systems. However, some people unfortunately find those ancient
mathematics systems irrelevant today. Yet, according to the researchers of this
report, many non-Western mathematics systems remain still alive, such as some
Mayans are still using traditional calendars for religious purposes and to help
determine the agricultural cycle. Besides there still exist some practiced systems

other than Western ones, the important point is about being aware of the Western
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mathematics does not and cannot meet the needs of all people around the World and
is not always easily understood by outsiders of mainstream cultures. For example,
Australian educators have noted that Western mathematics often has little meaning in
remote Aboriginal communities and therefore it is difficult to communicatefor years.
Approaches that take into account the cultural context and the mathematical systems
in use within the community are likely to be much more effective. In other words,
even if the relationship between the length of the hypotenuse and lengths of the sides
of a right triangle is an eternal truth, it doesn’t mean that any other culture needs to
share it. Teaching the same mathematical values in all around the world explains that
most of mathematics education depends on the assumptions of Western cultures.
Eventually, the mathematics learning process for those with other culture and
practices is getting alienated and harder (Ascher, 1991).

The researchers that have begun adopting a more culturally sensitive
approach to the study of the history and development of mathematics attempt to
avoid this assumption of Western cultures (Bishop, 2002). However, reaching a real
mathematics which is constructed with each culture’s own roots and background is
not always quite easy. Besides demographical inequalities discussed above, the other
important factor that reproduces some students’ disadvantaged position is promotion
of Western mathematics —instead of their own- in schools all around the world. It has
been thought that low mathematics attainment and achievement especially in the
third world countries could be due to the lack of cultural consistence in the
curriculum (Bakalevu, 1998).

However, as Hatfield, Edwards, Bitter and Morrow (2000) state we have to
recognize that mathematics has been present in every culture since societies started
to record their histories and the effects of mathematics on any culture and its people
are not identical. Many studies, generally the ones related with ethnomathematics
suggest that if mathematics which is produced by each culture is well adapted to
mathematical tasks, it brings more meaningful and useful mathematical knowledge
for those particular cultural groups.

Although it is accepted that we do not have to teach mathematics in a way
that is relevant to Western values, it is still hard to breaking down this rigid structure
and building up culturally relevant mathematics teaching. Such as Seagrim and
Lendon (cited in Lancy, 1983, p.54) suggested that “the closer the home environment

approaches the Western model, the more closely does performance approach the
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Western standard”. In other words, in order to succeed in mathematics, children need
a home background similar to the ones Western children have. At that point, this
situation calls this critic question to the mind; why we wouldn’t give a try to reverse?
In other words, if we would present children a mathematics which intersects with

their own culture and background, then they would succeed in it more.

2.1.4 Ethnomathematics

Bishop (1988a) distinguished the difference between mathematics with a
capital M and a small m. M is the mathematics accepted as a scientific and
institutional discipline which is applied by mathematicians and highly specialized
engineering or physics students, especially in universities. However, m is determined
as any procedures that a person uses in his/her daily life, such as counting and
measuring. From this distinction, Frangois and Pinxten (2007) question that “should
we accept the idea that the mathematician’s M ought to be learned by everyone, or
should we develop the m in the subjects’ culture through our mathematics classes?”
(p. 214).

Ethnomathematics, which is one of the naturalistic theories about
mathematical knowledge, is formed as an alternative to absolutist views such as
formalism, logicism, and constructivism (Ernest, 1991). Ethnomathematics and other
proponents of the naturalistic approach advocate that mathematical knowledge
(including insights and intuitions of M) has cultural and contextual roots by nature
(Pinxten, 1992). In this study, the naturalistic perspective of mathematics is accepted.

An important benefit that is associated with ethnomathematics in the
literature is its emphasis on the significance of using math as a part of everyday life
(Bishop’s “m”). This can be particularly useful for cultural minority students who
may have difficulty distinguishing the usefulness and relevance of formal, Western
mathematics to their lives. By employing culturally-significant examples and
contexts from their everyday life, the disconnection that students perceive as
separating real life from the academic world can be minimized (Greene, 2000). It is
asserted that ethnomathematics may be an effective tool for bridging everyday

mathematics and academic mathematics, as well as helping students from culturally
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marginalized groups to become more successful in Western mathematics (Civil,
2002).

As all cultures in the world develop activities in particular ways, they also
need specific exercises to learn, to refer their mathematical skills (Presmeg, 1998). If
we accept that individuals and cultures play an active role in learning and producing
mathematics, then we normally have to reject the teaching approaches that consider
mathematics as a deductively discovered, pre-existing body of knowledge. Thus,
mathematics demands a multicultural approach which improves students’ awareness,
cultural self-respect and cohesive view of cultures by exposing them to the
mathematics of different cultures (Izmirli, 2011).

At the present time, there is no universally accepted operational definition of
what constitutes ethnomathematics and its instructional elements. Furthermore, a
lack of quantitative data on the subject makes a credible limitation for material
improvements in ethnomathematics (Ethnomathematics: Historical Overview,
Critical Analysis, Implications and Applications, nd). However, there exist many
different definitions and interpretations of the term ethnomathematics. izmirli (2011)
gathered the commonalities in all these different definitions and characterized
ethnomathematics as an approach that considers the objectives such as;

Mathematics is a cultural product and non-literate, traditional cultures and social groups

also have a mathematics; Mathematicians have to establish a dialogue between the

mathematics of different cultures, especially between those that have been systematically
excluded from the mainstream history of mathematics, and formal, academic mathematics,
and thus restore cultural dignity to groups that have been traditionally marginalized and
excluded; all quantitative and qualitative practices, such as counting, weighing and
measuring, comparing, sorting and classifying, which have been accumulated through
generations in diverse cultures, should be encompassed as legitimate ways of doing
mathematics; people produce mathematical knowledge to humanize themselves.along with
music, arts, literature, and sciences is a distinct product of human societies and as any other

such cultural phenomenon, is vital to our being human; the history and the philosophy of
mathematics constitute essential components of ethnomathematics. (p. 34)

2.1.5 Mathematics as a Human Right

Besides teaching and learning processes, ethnomathematics is also proposed
as a tool for a better world. Basically because of the idea of respect to the others,
equality in classroom and social practices that ethnomathematics defend, students
gain a manner considering human rights and equality in social life. D’Ambrosio

thinks that teaching and learning mathematics is a practice with an obvious political
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ground because it is a lever for the development of the individual, national and global
well-being (cited in Frangois, 2010). He also continues with the political proposition
as registered in the OECD/PISA report (which is the basis for the PISA-2003
continuation enquiry) that mathematics education should be accessible to all pupils,
not only to the privileged few.

Also throughout ethnomathematics, students gain an unconscious awareness
to own and use their education as part of their citizenship with the social practices of
the classroom by getting used to what counts as being mathematical (Lerman, 2001).
In OECD report at 2004, it is stated that;

Mathematical literacy is an individual’s capacity to identify and understand the role that
mathematics plays in the world, to make well-founded judgments and to use and engage with
mathematics in ways that meet the needs of that individual’s life as a constructive, concerned
and reflective citizen.(p.37)

Besides learning to value the mathematics, ethnomathematics also provide
social acquisitions such as students develop a greater respect to those different from
them, when they taught with multicultural mathematics activities (D’Ambrosio,
2001).

That is to say, the ethnomathematics program promotes the rights of all
people, no matter their sexual orientation, gender, ethnicity, race, and socio-
economic status and lets the students to understand the issues of all members of our
increasingly globalized society and appreciate the achievements of their own and
other cultures (cited in Orey & Rosa, 2006).At the same time, perhaps the most
powerful claim for the new discipline has been made by D’Ambrosio himself (cited

in Australian Academy of Science, 2003):

Mathematics is absolutely integrated with Western civilization, which conquered and
dominated the entire world. The only possibility of building up a planetary civilization
depends on restoring the dignity of the losers and, together, winners and losers, moving into
the new. [Ethnomathematics, then, is] a step towards peace.

2.1.6 Critics of Ethnomathematics

As always there exist controversial between the idea of mathematics is
culture-free (the Realist-Platonist school) or culture-laden (Social Constructivists);

the main question discussed is actually about whether ethnomathematics is a part of
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mathematics or not (izmirli, 2011). Some educators claim that teaching mathematics
with ethnomathematical approach reduces it to a social studies subject that teach
students little about ‘real’ mathematics. Some others simply ridicule the whole
notion. According to one disparaging journalist, “Unless you wish to balance your
checkbook the ancient Navajo way, it's probably safe to ignore the whole thing”
(Australian Academy of Science, 2003)

In Rowlands and Carson’s (2002) review of ethnomathematics, they criticized
it from another point of view that is career opportunities. They claim that
ethnomathematicalinstruction reduces the importance of formal, Western
mathematical concepts and skills and eventually cause students unfit for many
rewarding career paths. They think that if we enforce ethnomathematics,
mathematics as an academic discipline will become accessible only to the most
privileged ones in society and the rest learn multicultural arithmetic within problem
solving as a life skill. In the same study, the researchers agree with the relevance of
using culturally familiar contexts and examples to teach formal mathematics. They
also admit that it is quite beneficial for especially minority students. Their proposal
makes sense when a mathematics curriculum which students are evaluated with
standardized tests is considered. However, in order to deal with that the cultural
contexts might be used to allow students to gain access and acquaintance with
formal, Western mathematics, rather than replacing them altogether.

A common imprecise approach used by Western industrial countries about
ethnomathematics is regarding it as teaching mathematics used by indigenous people
as a “folkloristic” introduction to “real” mathematics. However, as also stated before,
ethnomathematics is a discipline which proposes to moving beyond the superficial,
ostensible and trivial attempts and cursory examples of particular cultures’ like food,
festivals, and holidays (Irvine & Armento, 2001). Also Powell and Frankenstein
(1997) reject this approach and recommend that ethnomathematics is studied as a
means to reveal the vital role that mathematics has played throughout the

development of human civilization.
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2.1.7 Ethnomathematics in Turkey Context

Especially in diverse countries like Brasil (D’Ambrosio, 1985), USA (Wilson
& Mosquera, 1991), Mozambique (Gerdes, 1998), etc., there is a growing awareness
about mathematics is a cultural product and it is effectively dependent on students’
social class, race, ethnicity, language background, gender and other demographic
characteristics. (Secada, 1992). The increasing mobility of the world’s population has
forced the development and implementation of effective cross-cultural instructional
methods to be a priority (Bishop, 2002). Those countries started to derive benefits of
this situation and try to use the ethnicity of students as a resource in meaningful
learning of school mathematics, instead of reading it negatively (Presmeg, 1998).
While the dominant culture of the teacher was the only culture valued in the
classroom before, now the culture of students is seen as a powerful tool for a better
understanding of school mathematics (Nieto, 1996).

In every society, there are some minority groups, which differ from the
dominant culture in some aspects of social life, such as religion, language, being
isolated in the country, low economic status, ethnicity, gender, or in being physically,
mentally or psychologically handicapped (Sahin & Gulmez, 2000). Yet, schools can
potentially support the existence and acceptance of bicultural identities in the
majority population. The culture of subgroups should be understood and respected to
make education appropriate for their children (Wyman, 1993). As Wyman (1993)
points out,one’s education is guided by one’s culture, and all aspects of education are
cultural.

In Turkey context, education is uniform for all grades in all schools and in all
regions of country with a nationwide curriculum which was prepared by Ministry of
National Education. The transmission and advancement of the dominant Turkish
culture is an integral part of this education. The presence of any sub-societies and
subcultures, their historical existence, their languages, values, norms, and ways of
life are ignored in the formal school system (Sahin & Gulmez, 2000). It is a dilemma
that there isn’t enough study on culturally relevant mathematics in Turkey, as also a

multicultural society.
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2.1.8 Why Measurement Subject?

Bishop (1991) asserts that mathematics occurs across cultures in six aspects
of human activity. Those categories in which mathematical activity occurs are
counting, measuring, locating, designing, playing, and explaining. The measuring
category is identified as;

Measuring is the third 'universal' and significant activity for the development of

mathematical ideas, and is concerned with comparing, with ordering, and with quantifying

qualities which are of value and importance. All cultures recognize the importance of certain

things but once again, all cultures do not value the same things to the same extent. Much
depends on the local environment and the needs which it provokes. (p. 34)

These six categories underlines that mathematics influences peoples' lives,
including, most importantly to educators and children’s lives. If teachers want their
students to derive personal relevance from learning mathematics in school, they
should capitalize on these six areas which will promote students’ every day
experiences and connect them to the mathematics lessons. Therefore, measurement
as one of the main activities of human seems to be a good start to develop and apply
culturally relevant mathematics activities in an elementary classroom.

Measurement has a special place in every mathematics curriculum because it
takes place in mathematics as one of the subjects that is quite necessary in daily life
and quite connected with other areas such as geometry, statistics, etc. Also, having
measurement skills, using appropriate units and tools let students to quantify and
understand the world better (Tan-Sisman & Aksu, 2011).

Measurement is also a mathematical activity which all cultures have to be
involved in (Bishop, 1988a), but in different ways, methods and approaches.
However, the different cultural practices between home and school mathematics
mostly cause conflicts for students. In Bishop’s (1978) study, the Papua New
Guinean interviewee revealed his conflict on finding area in different sociocultural
mathematical contexts by saying that “At home I add, at school I multiply”. Bishop
(1978) explains the importance of taking into account the effect of cultural values on
measurement concepts with the example of some villagers who measure the size of a
garden by the numbers of paces across and down the garden, even if Westerners
think that is a semi-perimeter. However, in school, the same student will calculate

area as a product of the length and breadth that clearly shows children from different
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background may have different varying area perspectives. Likewise, in Owens and
Kaleva’s (2007) study in Australia, students were intuitively thinking of area in terms
of length but not as a product of two sides as presented in school mathematics nor as
a semi-perimeter but as a way of counting fixed areas known from their context.

As all cultures are connected with measuring in some way, the important part
is these alternative cultural approaches could assist us to fulfill students’
development more. This kind of studies that develop activities linked to diverse
cultures will enable us to notice the cultural artifacts that represent measurement of
length or related concepts such as area. That kind of informal measurement systems
might also help us to recognize how intuitive understandings of measuring can be
transformed into structural understandings. We only need to consider key concepts of
measurement such as; the units used, these units’ way of repetition and the need to
compare quantities using identical units to be able to transform (Outhred & McPhail,
2000). In order to connect home discourse into classroom activity on measurement, it
must be understood well that how every society compares and measures
systematically and so why people measure. It actually requires special skills of
mathematics educators and first language speakers to discover the existing
measurement systems and converting it into the classroom activity (Bishop, 1988a).

Besides all, measurement is a subject that quite difficult to students around
the world (Zacharos, 2006). Area and perimeter concepts are frequently confused by
students, repeated units and structure are poorly grasped and proportional reasoning
is often not achieved by students despite its fundamental position in mathematics.
Generally, the students have difficulty on recognizing the structure of measurement
systems. The difficulty of teach and students’ failure on estimation in measurement is
also another issue needs to be solved(cited in Kaleva, Matang & Owens, 2008).

Likewise in world, the researches on students’ understanding of measurement
in Turkey reveal serious difficulties varying from incorrect alignment with a ruler to
confusion of perimeter with area (Tan-Sisman & Aksu, 2011). In their study, Tan-
Sisman & Aksu (2009) founded that most of the seventh grade students not only
confuse the concept of perimeter with the concept of area but also confuse the
formula for perimeter with area. They also revealed that many students have
difficulties in units of length and area measurement.

Lastly, after realizing that measurement is a quite difficult but critical subject

in both international and national contexts, | offer to use ethnomathematical
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approach on measurement unit because according to literature, it is known that the
traditional communities are quite strong on measurement skills, so | want take its

advantage as a source in mathematics classrooms.

2.2 Review of Related Literature

The relatively new discipline ethnomathematics had been started to be
discussed in the 1970s and sufficient research activity had been completed to form a
substantial body of literature and source for possible instructional application, in last
15 years (Knijnik, 2002a). At this time, there is no universally accepted operational
definition of what constitutes ethnomathematics and its instructional elements; and a
lack of quantitative data on this subject makes a credible determination of the ability
to encourage material improvements in the current mathematics achievement
gap(Ethnomathematics: Historical Overview, Critical Analysis, Implications and
Applications, nd).

Demmert and Towner (2003) reviewed more than 8000 studies about
culturally based education and found only a few studies that used quasi experimental
design, get statistically significant results, and involved core academic content.
According to Western scholar opinion, empirical data and mathematical calculations
are superior and more reliable than those produced through qualitative analysis. This
assumption is based on the broader idea that numbers and mathematical functions are
purely objective, and as a result, are immune to the influence of subjectivity
(Arismendi-Pardi, 1999). However, both qualitative and quantitative studies are
appreciated regarding on their contribution to the field by considering that the
association of mathematics with objectivity and factuality has lasted only since the
scientific revolution that took hold in Europe over the course of the sixteenth and
seventeenth centuries (Rowlands and Carson, 2002). In this section, | will state some
existing quantitative researches and try to feed them with qualitative ones. Here are

some of those studies that used experimental methods.
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2.2.1 Empirical Studies about the Instruction Integrated with

Ethnomathematics

There exist many scientific arguments for ethnomathematics which show a
direct correlation between culture and students’ academic success in mathematics.
One of them is Arishmendi-Pardi’s (2001) empirical study which is conducted in
Orange Coast College (OCC), Florida, USA between two groups whom are taken
Intermediate Algebra, with and without ethnomathematical pedagogy. The results of
this study clearly reveal the positive effect of ethnomathematical pedagogy on
mathematics achievement. In this quasi-experimental research, students whom are
taught with ethnomathematical pedagogy performed better than those whom are
taught without ethnomathematical pedagogy.

Magallanes (2003) applied a quasi-experimental research in his thesis
for National University with two groups of math students at Torch Middle School in
California. He aimed to find a significant difference between the test scores of the
students whom are taught coordinate planes with ethnomathematics software and
those taught with traditional teaching methods only. Finally, it is found that the
students that taught with ethnomathematics software outscored the others. The results
show that a teaching technique riveted with ethnomathematics is an effective tool in
order to increase students’ academic achievement in mathematics.

Another experimental research (Kurumeh, Onah & Mohammed, 2012) which
points out ethnomathematics as a very significant strategy for increased meaningful
understanding of concepts, higher retention and more recall of concepts in
mathematics is conducted in Obi and Oju education areas of zone C in Benue state of
Nigeria with 248 Junior Secondary three students.In the end of this experiment, the
treatment group who had been taught with an ethnomathematical approach had
higher retention rate in statistics than the control group who had been taught with
conventional method. Throughout this study, it is proved that ethnomathematics
teaching approach is more effective in facilitating and improving students’ retention
in statistics than the conventional approach.

Besides positive results, there are some studies concluded without significant
effect. In their study which aims to develop an instruction integrated with

ethnomathematics and evaluate its effects on students’ mathematics achievement and
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attitudes toward mathematics, Kara and Togrol (2010) provide many purposeful
implications about designing and applying an instruction related with
ethnomathematics by expressing their experiment, which applied to 7th graders
during 6 hours of instruction, on transformational, reflectional and rotational
symmetry, patterns and ornaments based on the mathematics used in Topkapi Palace.
However, after statistical testing, they couldn’t gain a significant difference between
the achievement levels of control and treatment group. This result which contradicts
with related literature is questioned in terms of the time/length of the treatment or
about the differentiation of the treatments by the researchers. Beside achievement,
the effects of instructions with ethnomathematics on students’ attitudes towards
mathematics are supported by findings of the same study with positive statistical

results of treatment group.

2.2.2 Ethnographic Field Studies about the Instruction Integrated with
Ethnomathematics

There also exist some studies that conduct field research especially among
specific cultural groups such as tribal communities, in order to provide practical
resources for ethnomathematics area. Even if those researches mostly applicable to
only specific environments, they usually provide a course of action for others who
would like to develop tasks for some particular groups. In one of those studies called
“Ethnomathematics in practice”, Frangois and Pinxten (2007) offer some suggestions
about the practical use of ethnomathematics in the classroom. They undertook a field
research among the Navajo Indians (in the U.S.) and applied the hooghan (traditional
housing) project, which refers to Navajo geometry teaching, with the children who
are visiting hooghan, living in a hooghan or receiving explicit explanations about it
any time. In the classroom, children are asked to build a hooghan which is a
cosmological scale model of the world and illustrates the Navajo concepts for above-
below, proportions, wind directions, room to move, etc. During this team work, they
mentally explored all aspects of the hooghan, like notions of orientation and
proportion, a scale model is built and graphic presentations of the hooghan are made.
In these lessons, Navajo language is used and autochthonous concepts are respected

and developed further. After this study, researchers find beneficial for children to
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start with daily surroundings, then visualizing the features in it and finalizing with
graphical representations to gain the insight needed to grasp the implicit view of
mathematics. Besides all, the article provides a detailed instruction task of hooghan
project for future practical usage.

Another culturally based mathematics curriculum is implemented to
indigenous Yup’ik students by two different trainee teacher -one a cultural insider
and the other new to Alaska- in Lipka, et al.(2005)’s experimental study. In order to
construct a culturally based mathematics curriculum for elementary students, the
researchers carried out a collaborated study with Yup’ik elders, teachers, schools,
and communities and after implementation, they tried to analyze remarkable
outcomes about students’ math performance and the changes in teachers’ relationship
with the content, culture, community and students. In those case studies, students
tried to make a fish rack —a structure used to dry salmon. Throughout this activity
which connects everyday knowledge to school based knowledge, the students
stimulated this structure whose four corners form a rectangle and gained a deeper and
further explorations of mathematics more challenging than in math textbooks
knowledge. As an example of both quantitative and qualitative research designs, the
results of the study strongly reveal that this culturally relevant curriculum applied to
Alaska Native students has been statistically and practically significant in improving
their academic mathematics performance. According to the results, cultural topics of
modules provided real and positive connections for students and also altered the
social organization and communication in the classroom.

A study that commented by D’Ambrosio (2002) as an excellent example of
the connection between ethnomathematics and modeling, was containing useful and
practical indications also for the topic and application process of our study,
especially by the ways of how to make mathematical modeling related with
ethnomathematics. In this study, a group of Brazilian teachers worked on the
cultivation of wines brought to Southern Brazil by Italian immigrants in the early
twentieth century because they thought that their problem has to be related with the
culture of the people in this region. After some ethnographical and historical research
on their topic and interviewing wine producers, a wine producer who builds his own
barrels drew their eye because he was finding the volume of barrel perfectly with a
process very different from academic mathematics. This practice presents a good

example for ethnomathematics because the producer’s techniques were learned from
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his father and transmitted to the family members of his family through generations
by his ancestors long before arriving in Brazil.

There also exist some studies that offer ethnomathematical activities to be
implemented in classrooms. One of them is a study of Powell and Temple (2001)
which suggest a board game called Oware - originally coming from Africa - to
support African students’ mathematics in school. They especially used this game
because children have a common biological root in Africa and cognitively fulfilled
when they work with different cultural elements of mathematics. They taught the 6-
12 years old children to play the Abapa version of Oware in New York. Throughout
this game, the players recognize interesting and important numerical patterns which
introduce the idea of a one dimensional cellular automaton and triangular numbers.
Besides that, students interacts with aspects of the culture in which it originated
when they play a game such as Oware and the teachers may benefit from many

important mathematical and cultural values by using it in classroom.

2.2.3 Development and Application of Ethnomathematical Tasks on

Measurement

Through an ethnomathematical approach, students gain meaningful
mathematics experiences and appreciate to see the link between their daily
experiences and school mathematics. Especially in such an important topic as
measurement that appears in all grades of mathematics curriculum, using
ethnomathematical approaches become more vital and applicable in school
mathematics to let students internalize related concepts. Besides some studies that
provide data about the effects of ethnomathematical approaches on students’
achievement and attitude, there also exist a number of researches on development
and application processes of an ethnomathematical task. In this part,the related
researches on measurement unit will be stated and also try to place some studies give
information about instructional process.

In Adam’s (2004) study, an ethnomathematical unit of measurement (area,
perimeter, volume) was designed and applied to 5" grade students in two primary
schools in the Maldives. Teachers and students were able to identify the activities

and experiences about measurement systems in Maldivian culture and link them to
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the 5™ grade measurement syllabus. And eventually, after collecting data from
teacher workshops, questionnaires, classroom observations, interviews, teacher
resources, and a research journal, he found that the ethnomathematical approach was
appreciated and understood by teachers and students. Despite the very traditional
education of the Maldives, students gained motivation and interest, saw that
mathematics at work in society, connected school mathematics to real world
activities and actively understood that mathematics as something that humans
develop in response to particular situations. In this ethnographic study, an
ethnomathematical measurement unit designed and taught over three weeks replacing
the standard unit in the curriculum. Some of the activities designed by researchers
and teachers took place during the unit were; visiting different sites such as
carpentry, boat building sheds, and markets, to explore mathematical aspects of these
activities, doing activities in the classroom using cultural objects related to
measurement, doing activities in the classroom that were outside students’
experiences or culture, doing activities in the classroom to learn about and learn to
use conventional mathematical systems, notations, and techniques by discussing the
need for accuracy and examining real world instances where mathematical accuracy
and formulae are needed; and those activities were inspired the development process
of our activities used in this study. Besides that, the parameters determined for
observations were; “the use of context during the lesson; the teacher helping and
encouraging students to talk about mathematics in the classroom; the teacher and
students’ use of their own ethnomathematical experiences; and the teacher and
students linking ethnomathematics to school mathematics”. From observations and
data analysis, it is proved that implementing an ethnomathematical curriculum unit
was appreciated, in accordance with teachers and students’ views.

For further ideas how to connect ethnomathematics to school mathematics,
Masingila’s (1993) study could be followed which aims to suggest ideas on deriving
mathematical ideas from an out of school practice within culture, incorporating it
with school curriculum and introducing it to the students. The researcher purposely
chose to make a research on measurement because of the existing density of work on
arithmetic and geometry concepts in the research area that seeks ethnomathematical
practices within cultures. In order to realize the mathematical concepts and processes
involved in estimating and installing floor coverings, the researcher spent a summer

with a group of carpet layers. At the same time, she analyzed the measurement
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chapters of 6", 7" and 8" grade mathematics textbooks to connect ethnomathematics
of carpet layers with school learning. Four mathematical concepts used by carpet
layer are observed by the researcher; measurement, computational algorithms,
geometry and ratio and proportion. Yet, the most widely-used concept by the
estimators and installers was measurement such as finding the perimeter of a region,
finding the area of a region, drawing and cutting 45° angles, and drawing and cutting
90° angles, estimating, visualizing spatial arrangements, knowing what to measure,
and using non-standard methods of measuring, etc. Based on the observations and
investigations, this study reveals three key ideas to connect in-school and out-of-
school mathematics that teachers should build upon the mathematical knowledge that
students' bring to school from their out-of-school situations;introduce mathematical
ideas through situations that engage students in problem solving; and establish
master - apprentice relationships with their students to guide students in doing
mathematics and help initiate them into the mathematics community.As it could be
seen, according to the study, the biggest responsibility is given to teachers on
connecting students’ everyday experiences and mathematical knowledge by making
connections between these two worlds in a manner that will help formalize the
students' informal mathematical knowledge and learning mathematics in a more
meaningful, relevant way.

Kaleva, Matang and Owens, whom are members of the Glen Lean
Ethnomathematics Centre (GLEC) at University of Goroka, wish to collate and
analyze the information on cultural measurement systems of the different language
groups of Papua New Guinea (PNG). In PNG where colonial education systems
marginalized the knowledge, culture and values of these societies, those mathematics
education lecturers are collaborated and conducted a case study as a framework for
understanding mathematics of learners in transition from home cultures to classroom
mathematics. By determining out of school knowledge of measurement in these
indigenous communities, they aim to establish new tasks for more socially and

culturally responsive measurement education applicable in PNG and worldwide.

In order to adapt it into math education, they asked local people about the
ways of comparing and measuring in their village or language group. As example,
they stated some activities that may include comparing and measuring such as

comparing land, garden, or house areas; collecting, preparing and using traditional
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materials; plant growth, feasts; wind strength, heat, speed; making houses, clothes,
bilas, carvings, bags, canoes, drums, sacred objects, musical instruments, medicine or
food; travel distance. They also wanted to discover how this cultural group compare
or measure, or carefully show others how to do things and explain and their
expression was basically “In your village, you may have other measurement
activities”.

In PNG project, they followed some stages. Firstly they identified the
different types of cognitive and physical strategies used by a culturally diverse
sample of Indigenous Papua New Guinean societies in various cultural activities that
involve comparing and measuring length (including distance), area, mass, and
volume and associated concepts such as ratio within cultural contexts. Then, they
collected data from as many different languages as possible to confirm the
appropriateness of analysis of the systems and strategies and to establish a database
of length, area, volume and mass measurements. After enough field research, they
relatedthe findings to current Western understanding of how children develop
fundamental concepts of measurement and undertook an evaluation of teaching using

this new knowledge to improve students’ learning in elementary school.

After all, linguistically modified surveys, observations and interviews with
mature-aged students and villagers are used as valuable sources to provide example
lesson plans for elementary measurement unit in this project. Data have indicated
that estimation is commonly used for comparing lengths and areas in different PNG
cultural groups. However, it is also clear that informal units are used extensively with
varying degrees of emphasis on accuracy using these measures. Making gardens and
drains were the main areas for discussion, especially in the highlands. Food gathering
and preparation is also an area where measurement takes place.

The informal cultural approach to measurement allows students to grasp more
easily the meaning of measurement and how units are structured (Owens & Kaleva,
2007). Thus, it is wise for a teacher to use the cultural or out-of-school experiences
of students for measuring rather than textbook suggestions which may have been
written in a different context emphasizing calculations and giving small visuals of
shapes. It is surely beyond doubt that experiencing large areas to measure from out-
of school contexts were not comparable to small diagrams drawn on the board or in

textbooks. With this research that uncovers the potential wealth of indigenous
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knowledge to be practiced in mathematical activities, it is also become clear that the
measurement systems have their own specific non-western methods, purposes, and

indeed strengths in introducing students to the idea of measurement.
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CHAPTER 3

METHODOLOGY

The aim of this chapter is to provide information about the design and
participants, data collection instruments, data collection procedure, analysis of data,

trustworthiness and limitations of the study.

3.1  Inquiry approach of the Study

The main purpose of this study is to investigate the students’ perceptions of
and engagement in ethnomathematical tasks about area measurement concept.This
study has a momentary meaning for a particular situation because it requires to be
implemented in a particular cultural group. Because of that, actions and cases in this
study require to be evaluated in the environment which they belong. In other words,
students’ behaviors and reactions, social movements and interrelationships were tried
to be understood; and they were examined while students were continuing their daily
practices in their natural habitat. Stressing to explain the certain facts and cases in
certain terms and conditions dependent on reality, culture, people, time and place
with detailed investigations required to adapt qualitative research approach for this
study in order to fulfill those steps and purposes stated above (Ugak, 2000). More
specifically, this study could be categorized as a basic interpretive study which can
be used when an instructor is interested in how students make meaning of a situation
or phenomenon (Merriam, 2002). In basic qualitative study, the data is being
collected from interviews, observations, or document analysis (e.g., students’ written
work) and analysis is of patterns or common themes and the outcome is a rich
descriptive account that makes reference to the literature that helped frame the study
(Merriam, 2002).

32



3.2 Participants of the Study

The study was conducted in a public school in a village of Kemalpasa, Izmir.
The participants were consisted of twelve sixth graders, four girls and eight boys,
who were living in the village, where economy was mostly based on olive farming.
They were also the only 6™ graders in school. This study group was chosen by
convenience because of the fact that the researcher served as a mathematics teacher
in this school and their particular culture was suitable for applying an
ethnomathematical method.

Since there is only one group of 6" graders in this school, as the only teacher
and the researcher of the study I was not able to divide the classroom as control and
experiment groups. Besides, the area measurement topic, which | integrated with
ethnomathematics, is one of the main topics in current mathematic curriculum.
Therefore as the teacher who is responsible to ensure their learning all, | also needed
to consider ethical issues. In other words, if | believe that this kind of instruction
improves my students’ learning, then I should provide it to all of them.Also due to
ethical issues, the participant students’ names were replaced with their pseudonyms.

According to their previous examination results and performances in the
classroom, and the opinion of their primary teacher, the class was heterogeneous in
terms of mathematics achievement. There existed low and high achievers together in
the classroom.The participants will also be introduced one by one in terms of their
existing academic, social and special situation to be helpful while comparing with

their situation after implementation.

Yakup, whose self confidence in mathematics is considerably high, is one of
the most successful students in class. He is very responsible about academic duties.
His academic level is generally high. He has concrete targets, he is willing to work
for them and his family is a real supporter of his achievement. He is quite
comfortable and participating in mathematics classes due to his academic success
and positive attitude towards mathematics.

Ismail was one of the successful students of classroom. Even if he doesn’t
study and practice his academic duties regularly, he achieves well in mathematics
due to his critical thinking skills and background. His social skills and self

confidence is quite high in general. He also knows that he is able to achieve in
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mathematics and likes it. He behaves very confident in mathematics classes and
participates pretty much in activities.

Riiya is one of the top level achievers in classroom. Even if she has some
other responsibilities except school, she still very positive and responsible towards
academic issues. She is very active in mathematics classes and usually differs from
others with her special mathematical contributions. She is quite self confident and
relaxed in mathematics classes.

Ferhat is the most responsible and hardworking students in the classroom. He
is very successful in mathematics as long as he studies hard. However he is socially
inadequate in general. He doesn’t take the floor frequently due to his shyness. Even
if he is a really good achiever in mathematics, he is not quite active in mathematics
classes.

Emre is a student who has hyperactivity and concentration disorder. He also
had a serious surgery so his family behaves him very careing. Therefore, his
behaviours sometimes are not so appropriate but he has a good relationship with
classroom and teachers in advance. He is quite capable of mathematics but doesn’t
fulfill academic responsibilities. In anyway he can be defined as a well achiever and
confident student in mathematics classes.

Yagmur is a middle achiever student who actually could be handled
academically. However she doesn’t have a motivation to be successful in general.
She is experiencing learned helplessness in mathematics and she accepted that her
mathematics is weak, probably due to her previous academic experiences. Her
mathematical background is complete. She is socially active in classroom but
sometimes getting nervous in mathematics classes.

Yasin is not a successful student but he is willing to be. He is usally eager to
take part in mathematics classes but cannot contribute voluntarily because of his fear
of failure. He also has deficiencies in multiplication facts and basic calculations and
could be defined as a shy student in classroom in regular mathematics classes. He is
responsible to do his academic duties but mostly not that much able to achieve.

Ali, who is a striving but shy student, is not active in mathematics classes.
Even if he has a motivation to do so, normally he couldn’t starts to begin speaking in
classroom easily. He has some mathematical deficiencies which create this situation.
He is not really responsible about fulfilling his academic duties but open to be

motivated to do so.
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Mehmet is not an academically successful student. He experiences difficulties
in mathematics quite often. He has deep mathematical gap in his previous academic
journey. His motivation to achieve in mathematics is not high. He usually doesn’t
take floor, he is quiet and shy in mathematics classes.

Osman is a student who has very limited mathematical literacy and
knowledge. He requires extra time to grasp and understand academic material than
the others. He might need to receive a special education because of that but not
recognized yet. He is quite relaxed and happy in mathematics classes. He is active to
take the floor in mathematics classes but not able to provide related answers.

Feride is a student who receives special education due to her mental disorder.
An individual mathematics program is being provided for them. Due to this reason,
the data gained from her hadn’t been included tho the results.

Yesim is a student who receives special education due to her mental disorder.
An individual mathematics program is being provided for them. Due to this reason,

the data gained from her hadn’t been included tho the results.

3.3 Data Collection Instruments

In order to collect data, different types of instruments such as video
recordings, observations, field notes, students’ task sheets and students’ activity

assessment forms were administered during, and after the instruction.

3.3.1 Video Recordings

Except the activities that held outside, all classes were recorded minute by
minute with a high quality mobile phone in capturing image and sound which was
placed at a fixed position in classroom. Those video recordings let the observations
to be concrete and eased to evaluate students’ performances during the classes by
revealing their movements, gestures, behaviors, attendance, etc. Those recordings
were benefited while developing observations and field notes especially, stating
appropriate quotations during evaluating the results, in other words not to miss any

kind of valuable data for the study.
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3.3.2 Observations and Field Notes

During each class, students were observed by the researcher while conducting
area measurement activities enriched with ethnomathematics. After each class, field
notes were created for describing the classroom environment and atmosphere,
students’ actions, the questions asked, and the interactions occurred in the context of
teaching. The researcher observed each class as a participant observer. By taking the
advantage of being a participant observer, short notes were taken during the
instructions about observations and those short reminder notes were developed and
detailed quite after this instruction to be evaluated as the main data later. The actions
not related with current concept such as daily issues about classroom, discussions

after a class interruption by hall monitor, etc. were not recorded in note sheets.

3.3.3 Students’ Task Sheets

In all of the activities, task sheets in related topics were delivered to students.
Those task sheets (Appendix A), which include introductory information, main
activity, related intensifier exercises, and developed problems, aimed to let the
students not to spend too much time for writing and to follow ethnomathematical
activities. Until students complete the task sheets, they revealed their mistakes,
different strategies and failures on paper. In order to keep those data on the students’
task sheet, they were asked not to delete anything. At the end of the implementation,
all task sheets were taken back from the students to be used as data for this study.
The sections, such as activity steps applied by students, different strategies, incorrect
strategies, etc. that taken from task sheets were used to feed the collected data

whenever necessary.

3.3.4 Students’ Activity Assessment Forms

In order to evaluate students’ views and ideas, and verify the data derived
from observations, the activity assessment forms were delivered to students after the

implementation. Those forms which aimed to collect students’ written comments and
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evaluations about activities were including questions such as which activity was your
favorite one?, which activity you did not like?, do you like this method of learning
mathematics and do you prefer to continue learning other topics of mathematics with
this kind of activities?, etc. The meaningful statements that could be considered as
data were selected from those forms and they used to strengthening the existing data
especially about how students perceive the activities enriched with
ethnomathematics.

34 Data Collection Procedure

First of all, the required official permissions were taken from Middle East
Technical University Human Subjects Ethics Committee, the National Education
Authority of Kemalpasa / Izmir and the school administration (Appendix B). After
all the official approvals were obtained, students were given a two hour long pre-
course about length measurement topics to remedy their prerequisite knowledge due
to the determined deficiency from previous year. Before the implementation of
instructional tasks, students were asked to write some paragraphs on olive (as much
as they want-due to their relationship degree on topic). In order to check their
familiarity and interest on olive topic as a main part of their culture, they were
allowed to write anything (case, memory, knowledge, etc.) related to olive. Also, a
PowerPoint presentation about olive was presented to the students by the researcher.
The aim of this audiovisual, non-mathematical presentation was taking students’
attention for upcoming project, giving some main information, stating stories, myths,
and art pieces about the topic of olive —that was related with their culture. Then, the
area measurement topic was instructed with ethnomathematical tasks developed by
the researcher (Appendix A). The data collectors and implementations were
implemented in spring semester of 2012-2013 academic year.

Even if the length of instruction exceeded the determined time for area
measurement in the annual plan, it should be considered that the process did not only
covered the 6th grade mathematics curriculum’s related goals and activities, but also
included required prerequisite knowledge, strengthening exercises, practical daily
field applications and general narrative activities in a detailed way with a holistic

perspective. Also, the time stated in annual plan was not enough in order to construct
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effective area measurement abilities but the researcher made a great effort to spent
minimum time to enable it.

During the implementation, the process was video recorded in classroom to
provide data to analyze students’ performances. Detailed field notes were taken by
the researcher. During the activities, the researcher recorded some students’
strategies, difficulties, common mistakes, and common misconceptions. Those
observation notes and student sheets were kept to be used in data analysis. After the
implementation, students were asked to write reflective paragraphs to express their
feelings and ideas about the activities, instruction process, how they perceived the
activities and evaluate the effectiveness of the activities for their learning, whether
they enjoyed the lessons or not, which one was their favorite activity, etc.

Table 3.1 Data Collection Procedure

Date Content of the implementation

15, 16 April Presentation and reflective paragraphs

22, 23, 29 April Estimating the area of plane regions by using strategy
(Activity 1)

30 April;6, 7 May Explaining area measurement units and converting each other
(Activity 2)

13, 14, 20 May Explaining land measurement units and converting each other
(Activity 3)

21 May Solving and building problems about the area of plane regions
(Activity 4)

27 May Solving and building problems about the area of plane regions
(Activity 5)

28 May Solving and building problems about the area of plane regions
(Activity 6)

3 June Solving and building problems about the area of plane regions
(Activity 7)

4 June Activity assessment forms
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3.5  Data Analysis

Field notes, video recordings, students’ task sheets and the students’ activity
assessment forms were analyzed to identify the students performances during the
activities enriched with ethnomathematics.

The analysis of gathered data started with data reduction stage which is
proposed by Miles and Huberman (1984) as the first stage of qualitative data
analysis. In this stage, the raw data gathered from especially the decrypted video
recordings and field notes were subjected to sorting, summarizing and converting
transactions. During this process, which part of data will be left out of research,
which part of data will be used and how to classify data set were decided according
to the purpose of the study. Secondly, the remaining data after data reduction process
were intertwined in order to provide specific results. Through this process, the data
set without sense were tried to be made more understandable by complete and
comprehensive description of the studied cases and context (Dey, 1993). The last
stage of the data analysis process was achieving and confirming results as Miles and
Huberman (1984) suggested. The data collected at every stage of the research
process from the beginning was tried to be understood what it means. The reality that
stays uncertainly in the data set was tried to be discovered and mined to face the day
through this stage. Indeed, from the data gathered, it was tried to reach a conclusion
with an inductive approach.

However, reaching a specific conclusion only based on a data set raises the
question of the validity of that information. At this point, the researcher must test the
validity of new knowledge that was produced. In order to ensure this, some
quotations and dialogs were transferred, other findings of study gathered from other
instruments were stated and already existing research findings from literature were
cited whenever necessary (Miles & Huberman, 1984). The valid results were
attempted to be achieved at the end of this process.

Adhering to stated qualitative data analysis steps, descriptive analysis method
was adopted in this study among others. Descriptive analysis is a method which
contains summarizing and interpreting the data gathered by various data collection
techniques. In this analysis method, the researcher may often give direct quotations

in order to reflect the views of observed or interviewed individuals. The main
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purpose of this data analysis method is presenting the findings to the reader in a
summarized and interpreted manner. (Yildirim & Simsek, 2003). Therefore, during
the data analysis process of this study, the data was read and edited on the basis of
previously created frame, and brought together in a logical manner. Then, the edited
data was described by referring to direct quotations where necessary. At the end of
this process, the defined findings were announced, associated and interpreted; and
the cause and effect relations between the findings were explained in detail in order

to strengthening the interpretations (Yildirim ve Simsek, 2003).

3.6  The Related Literature about Ethnomathematics-based Activity
Development

Before the task development and their integration with ethnomathematics
process, the most important part among all gathered resources that guided the
researcher by during this process was the related literature that proposes
methodological recommendations about how cultural practices (particularly
measurement practices) might be associated with classroom learning at schools.
After reviewing and internalizing the related literature, it was quite easier for me to
identify how to integrate their cultural practices about olive to mathematics
classroom. The previous studies and proposed theoretical ideas that assisted me
during task development process are mainly stated below.

During this process, | followed the approaches and aims that proposed by
Adam (2004) for an ethnomathematical curriculum. 1 focused on her principles such
as using ethnomathematics as an educational tool to help students to understand what
mathematics is about, make mathematics part of students’ own knowledge and
making it more interesting with ethnomathematical examples. Using
ethnomathematics to teach about particular groups of people, enhancing feeling of
cultural worth and unity - often used to try to help students from minority groups in a
society and showing how the same mathematical idea is present in many contexts
were some other ways for an ethnomathematical approach and this study
wascohesivethose principles to be able to develop real ethnomathematical tasks.

Presmeg (1998) also advises that while designing culturally relevant courses

in mathematics, it is better to derive benefit from a theoretical framework grounded
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in ethnomathematics. In his study about designing a course for prospective and
practicing mathematics teachers, he puts to work some basic principles in order to
create successful ethnomathematical activities from students’ authentic cultural
elements, such as; considering that each student has a unique sociocultural history
and ethnicity, and this ethnicity is a mathematical resource, students can use their
ethnicity in developing mathematical activities for sharing with peers.

Besides those principles required to be followed for this study, the other
research project of Presmeg (1996a) that aims to practice those principles in a high
school mathematics class reveals many useful implications and set a guide for this
study, especially while constructing an ethnomathematical instruction to implement
in an elementary mathematics class. That’s why I would like to state this study in a
detailed way. This project is constituted from interviews with students of Algebra Il
class in a local high school and a lesson taught by the researchers.

In order to investigate authentic student activities of participating students
who comes from different ethnic backgrounds, the researchers interviewed students
about their “Histories (that is, their cultural heritages), their Hobbies, their Hopes
(career aspirations), and their Homelands — the four Hs” (Presmeg, 1998, p. 322).
The students also asked about the nature of mathematics, the regular activities of
their parents include mathematics or not, their success and attitude toward
mathematics, relationship between mathematics and other subjects in school. Besides
them, the following questions are asked in the final interview; “What is
mathematics?, Has your view of mathematics changed as a result of participating in
this project? If so, in what way? and Are you seeing mathematical elements in your
other activities or other subjects?” (Presmeg, 1998, p. 322).

After those interviews, mathematics is mostly tied with cultural and home
activities (such as racing around barrels on horse, international coin collecting,
American football, basketball, volleyball, and cheerleading, carpentry and house
painting, etc.) by students —although they even didn’t define them as mathematical.
Even if those daily activities seem like not worth to consider, they provide a good
resource and constitute a potential for developing mathematical activities related
with culture. In this study, those kinds of daily activities are tried to be caught in
order to use in mathematical tasks.

Presmeg’s study led our study as previously determining the daily practices,

hobbies, home experiences, unique activities that refer the students’ own cultures to
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be worked with, then picking the ones that related with mathematics and developing
them to be used in mathematical tasks in class. Following those steps was quite
beneficial for me, because directly applying an ordinary or literature-based activity in
a classroom may works, but may not be efficient or suitable for the culture of the
particular population worked on it. This idea can be supported with a quotation from
Presmeg’s (1998) study; “the rich patterns (e.g., hairpin, candle, cloverleaf) involved
in racing around barrels on horseback are important for students in Keri’s
class, because they are part of Keri’s culture; but they may not have meaning for
students in other classes who do not know Keri” (p.325). Each community and its
culture is unique, so a mathematical task has to be developed and applied to a
classroom by regarding their own cultural elements and practices as | tried to do.
Thus, in the case of all of the students are not highly related in olive topic in their
own daily life, they at least will be familiar due to their peers and community who
are actually related.

Besides the principles needed to be considered about the situation and culture
of our students, the ethnomathematical activities developed by the teacher should
also care, respect and promote other cultures by “building tolerance of other cultures,
eliminating racism, teaching the content of different cultures; and teaching students
to view the world from differing cultural frames of reference” (Spring, 1996, p. 164).
| also tried to respect those principles of ethnomathematics and put it into practices
especially with the activities of “Ancient measurement systems & measurement units
in Ottoman Empire”, “The universal symbol of peace- dove & olive branch”, “Olive
and culture; thousand years old mystical motif- the tree of life” by considering other
cultures and giving information about their cultural practices.

In Presmeg’s (1998) study about a graduate course entitled
Ethnomathematics, some possible examples of activities which include those
discussed multicultural goals and constitute examples for our study are presented to
the course students as;“songs from various countries: music has shape which can be
represented mathematically, as can also its pattern and rhythm (KwaZulu, USA,
Germany, etc.); mathematical elements in Japanese origami; number systems: words
and symbols (quipu of the Incas); tracing graphs in the sand (Bushoong & Tshokwe
in Africa, Malekula in Vanuatu, South Pacific); the logic of kin relations (Warlpiri in
Australia); chance and strategy in games and puzzles (Native American, Maori); the

organization and modeling of space (Navajo, Inuit, Caroline Islands); symmetric
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strip decorations (Inca, Maori); geometrical designs on Ndebele houses (South
Africa); Scandinavian Yule baskets; mandalas of the East; informal mathematics of
young candy sellers (Brazil); traditional American quilting patterns” (p. 331).

One of the major requirements of Presmeg’s course for students was
developing mathematical ideas from their own culture and cultural history. The
students who have doubts and fears about developing a task at first amazed the
instructor by using variety of cultural elements to constructing mathematical ideas.
Some of the topics chosen by participants to investigate were also impressive
examples for task development process of this study and they were as follows;
“Sports such as baseball (USA) and golf (Scotland); American marching
bands;mathematical elements of the I Ching (China);national flag (Jamaica, South
Korea);music, e.g., Gospel music, Italian music, Irish music;counting in American
sign language;games around the world, e.g., bridge, mancala;stick charts used in
Pacific traditional navigation (p. 332).

This part of study shows us that teacher who would like to apply that kind of
ethnomathematical tasks in class may produce some activities depending on his/her
students’ own experiences by implicitly or explicitly deriving ideas from them.
Because, as Presmeg (1998) states “What is noteworthy is not the topics themselves,
but that each topic was part of the cultural experience of the student who chose it,
and hence intensely meaningful to that student” (p. 332). By thinking like this, it can
be concluded that each topic is suitable in ethnomathematics curriculum to be
integrated in mathematical activities, as long as it is derived from students’
experiences, so it is meaningful for them. | also tried to decide the most suitable
possible activities with this point of view during the task construction.

By being aware of the difference in different cultures’ mathematical thinking
ways, practices and methods, | tried to look over and analyze the proper activities
from my students’ cultural backgrounds, then find the activities that are appropriate
to be integrated into the class, and create a rich and inspiring environment to help
them use their potentials. Therefore, the developed tasks and activities are assumed
to be based in ethnomathematics because they tried to demonstrate how mathematics

is related to the local culture, history, and environment (D’ Ambrosio, 2001).
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3.7 Development of Ethnomathematics-based Activities and

Implications for Teachers

This part of the study holds the key for ethnomathematics research field. The
lack of practical data on the subject make this process quite challenging for the
researchers who would like to study on it and the teachers who would like to apply
this method in their classes. For this reason, development of specific frameworks for
the application of ethnomathematics concepts for different student sub-populations is
highly recommended to be supported (Ethnomathematics: Historical Overview,
Critical Analysis, Implications and Applications, nd).That’s why; the preparation
process of the instruction tasks will be presented in detail to be a guide for future
studies and implications.

The mentioned lesson plans were prepared for 6th grade students who were
culturally related with olive, olive farming, olive oil, olive tree, etc. due to their daily
practices for living. In other words, the tasks were adapted to the culture of students
whom were culturally particular in a village 35 km far away from central Izmir; and

focused on area measurement conceptfrom several aspects.

Before integrating the mathematics classes with students’ cultural contexts, |
needed to be familiar with their culture, have information about the focus theme
olive and its importance in their culture and daily life in order to be able to create
culturally relevant mathematical tasks. For this reason | followed the way of PNG
measurement project by the members of Glen Lean Ethnomathematics Center
(GLEC) at University of Goroka (Kaleva, Matang & Owens, 2008). In that project
with the aim of collating and analyzing the cultural measurement systems of different
PNG language groups, they first made in-depth interviews with staff, students and
villagers which provided rich information to be used as example in the lesson plans
for bridging classes. With the methodological guide of this study, | conducted
unstructured interviews with elder students who were familiar with both Western and
traditional measurement ways/systems. Besides,with the help of the tips from those
students, | also needed to gather some other information from more expert resources.
Therefore, | made several interviews with a villager who serves as a primary teacher
in school at the same time. Studying with him was quite advantageous, because he

was a teacher and familiar with Western approaches to measurement. At the same
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time, he was a villager who used to live in this village in his entire life, has olive
farms and makes olive products, can communicate with other villagers, observe and
use measurement activities and may interpret their relationship with mathematics.
During this ethnomathematical approach, he also led me to communicate with
elder villagers to interview and gain more information from them to be used during
the tasks. The interview questions were constructed by being inspired from the
survey used in PNG project and my own ideas by considering the cultural issues
related with mathematics. Those interviews’ content was including questions about
olive and measurement from many several aspects. | prepared some questions such
as; Is measuring necessary for olive farmers? In which means? With which methods
do you compare different olive farms?Do you have some special measuring methods
used in this village? Have you ever used some special measuring units, maybe before
The Republic of Turkey? Can you tell your most unforgettable memory about olive?
What are the cultural artifacts produced by the people of this village?, etc. , but some
spontaneous contributions and questions were welcomed during the interviews.
Those interviews are video recorded and inspired me about the task development
process and also some related parts are used in some of the tasks as a part of activity.
The discussions, brainstorming and field researches with the villager-teacher
provided rich ideas about the future tasks to be developed. His ideas, as a person who
has mathematical literacy and cultural background at the same time, let me to

improve them and use for integration process.

Before the integration process, the related literature was reviewed. Especially
the studies consisting of practical application were analyzed in detail. The possible
future topics about measurement to integrate in mathematical task were noted to be
improved. This review not only provided creative, inspiring and suitable ideas about
the future tasks, but also guided me about task development process.
Besides,different 6th grade Teacher Guide Books and the objectives of 6thgrade
mathematics curriculum of National Education of Turkey led task development
process in selecting possible topics to be integrated and adapting the existing
examples and problems into our context.

In addition to them, one of the effective resources for task
development was the general research about our main topic olive in internet and

written materials. The review about olive in mythology, history and religion, how to
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design an olive garden, technical information and statistics about olive and olive
products, and many related topics provided me inspiration about topic selection to
integrate into ethnomathematics. The forums which olive farmers discuss about their
practices, the websites about sections related with olive from mythology and religion,
and about different kinds of art which are fed from olive and the valuable and unique
book called Zeytini Kuslar Diker, written by Ayse Aktiil-Schafer (2011)also
providedvisual materials and data to use in ourtasks.

Finally after the tasks were developed, they were reviewed by two
mathematics teachers with master degree for they whether measure what they were
supposed to measure, are those activities were suitable to fulfill the required
objectives of area measurement unit, were the expressions and directions clear, were
those activities suitable for the students’ achievement level and background, are
those exercises stated after the main activities strengthening the main topic, etc.
According to the reviews from stated point of views, the tasks were reconsidered and

updated to be used in classroom.

3.8 The Process of Instruction

The area measurement concept is tried to be applied with an
ethnomathematical approach during this study. The activities were intended to
associate students’ daily life practices —about olive and area measurement- and local
culture with mathematics; activate their existing prior knowledge and link it to the
future ones; letthem to learn/remember the history, cases, stories, myths, words, etc.
about olive in their own or other cultures and construct mathematical understanding
easily with self-confidence by feeling the ownership of information, realize that
mathematics is meaningful because it is involved in their own culture and daily
practices; and also get familiar to other cultures and their mathematical practices by
respecting and promoting them in general (D’Ambrosio, 2001). In Table 3.2,

activities and corresponding objectives are presented.
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Table 3.2 Activities Used in Instruction and Corresponding Objectives

Activities

Objectives

Duration

Activity 1: Uncle Halil says that...

Activity 2: While planting olives

Activity 3: Ancient measurement
systems & measurement units in

Ottoman Empire

Activity 4: Rating the remaining

area of olive-tree

Activity 5: The area of the land of

Nomads

Activity 6: Olive and culture;

thousand years old mystical motif-

Estimate area of plane regions by
using strategy
Explain area measurement units and

convert each other

Explain area measurement units and

convert each other

Solve and build problems about the

area of plane regions

Solve and build problems about the

area of plane regions

Solve and build problems about the

area of plane regions

6 class hours

6 class hours

6 class hours

2 class hours

2 class hours

2 class hours

the tree of life

Activity 7: The universal symbol of  Solve and build problems about the 2 class hour

peace- dove & olive branch area of plane regions

The lesson plans are generally formatted with four parts:

e Goal of lesson plan: In this part, students are presented with the aim of the
tasks and learned what they are going to learn in this activity.

e Introduction: The aim of this part is to warming up the students for the
related tasks. Interview videos; sections about their close environment;
discussions or brainstorming about their daily life and experiences; their
cultural practices such as history, poetry, folksongs, handcrafts; international
ethical values, etc. are used in order to prepare students for following task.

e The tasks: This is the main part of the activity. With the help of the
introduction part, the students who are supposed to be highly involved in the
topic are asked to complete this task to develop the expected mathematical
skill.
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e Conclusion: In this part, some examples and exercises are presented students

to practice and harden their learning.

3.8.1 The Content of the Activities

Before the mathematical activities, students are asked to write reflective
paragraphs about their experiences, memories, stories and knowledge about olive and
olive farming. They were left totally free to write anything they wanted to share in
order to assess their readiness and excitement about olive topic. After the paragraphs,
a presentation about olive and olive farming was conducted as an introductory
activity. This presentation including pictures, videos and interviews about “olive” did
not include any mathematical information and linkage because the aim of the
presentation was only capturing students’ attention, increase their motivation about
the topic, letting them to feel exited about an upcoming mathematical topic that was
quite related to their culture. Olive from many different aspects were stated in the
presentation such as; etymology, history, geography and economy of olive, its
existence and importance in various cultures, its particular growing areas, olive oils’
spectacular benefits for human beings, the art stuff just like poetries about olive, the
stories about olive in mythology and scriptures, Turkey’s position in production and
consumption and the interview videos with the villagers, etc.

Activity 1 called Uncle Halil says that...was developed to estimate area of
plane regions by using strategy. In order to follow this goal, the activity was
composed of four parts mainly; measuring with non-standard units, measuring with
standard units, indirect measurement and solving problems about the areas of plane
regions. Before the task starts,Uncle Halil waspresented to students with his story
about olives and his visual images. As a warming up activity, it was intended to take
students attention to the topic with a person who was used to be an olive farmer and
known by all of the students as a nice and venerable man in the village. According to
the story of the task, the students were asked some questions related with olive grove
area measuring strategies about the mentioned four steps of the activity and they
were tried to be reached to the main sense of the objectives. While proposing and
applying some strategies that they already know or developing new ones; if they fail,

need help or want to check their practices, the videos of Uncle Halil (the wise man
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about olive in the village) which were recorded during the interviews in the task
development process were presented to students. It was aimed by this activity that
students had a chance to compare and discuss their activities with the guide of an
elder knowledgeable person that they already know and respect his knowledge very
much. Even if they are not able to propose appropriate strategies, they will be
exposed to a familiar and meaningful discourse by Uncle Halil. In another scenario,
when their strategies are the correct ones, they will realize that it matches with Uncle
Halils’ and they appreciate their existing mathematical knowledge. In order to fulfill
those goals, the mentioned four objectives are tried to be met by mainly following
activities; comparing the sizes of different olive groves, estimating their area with
non-standard units, calculating their area with standard units, measuring area with
indirect methods such as scale and solving problems about related activities.

Activity 2 called While planting oliveswas developed to explain area
measurement units and converting them each other.As a warming-up activity,
technical informationnourished with visuals about olive planting was read and
discussed. The main activity for converting area units started with putting a carton
which is representing the 1 m? size of hole representing the area needed to plant
olive. Depending on the information read before, we had to convert our area which is
1 square meter into dm? or cm? to be able to know how much fertilizer and water we
will put. With this activity, students were aimed to realize the relationship between
area measurement units by converting 1 meter long sides of the square into dm and
cm, and then reaching the area in different units after multiplying the length of its
sides. Discovering the numeric relation between area measurement units such as 1 m?
is 100 dm? and 10000 cm?® was planned to be concluded by a generalization about
converting area measurement units each other to be also used in other situations. In
order to strengthening this acquisition, exercises and problems about converting were
presented. Then, land measurement units were started to be discussed with the olive
point of view. Exercises about converting land measurement units and area
measurement units were solved, and problem situations about olive farming were
followed those exercises as the final activity.

Activity 3 called Ancient measurement systems &measurement units in
Ottoman Empire could be linked to the “explain area measurement units and
convert each other” goal of 6" grade mathematics curriculum. However, it is an

activity serves for out of curricular mathematics that aims remembering the old

49



cultural mathematical practices which have still been in use, which couldn’t be
separated although their genuine cultures have been changed by the effect of
modernity and time and basing the mathematical gain on this channel. As a matter of
fact, instead of making the numerical relation between the units’ steps and
memorizing the system, doing conversion exercises on different measurement
systems’ units (the ones which were being used in their own geography before
decades) thought to be a great mathematical gain to let them to construct the
relationship in any system and discover its parts as a whole. In order to achieve these
goals, many different ancient cultures’ measurement system and practices were
investigated, discussed and compared. Then passes to the Ottoman Empire
Measurement System that their older generations were used to use and they still use
in some degree. An old land title in Ottoman language and units, as some of their
families still have, was presented in Latin characters and the area described in there
was tried to be converted to current measurement units. After students got familiar to
the relationship between those old units, then converting area measurement exercises
were applied. Those exercises were followed with problem situations related with
Ottoman context.

Activity 4 called Rating the remaining area of olive-tree was developed for
the objective of solving and building problems about the area of plane regions. In the
6" grade mathematics textbooks, one of the stated problems was related about
finding the remaining area from a bigger area. In order to achieve the same goal, this
activity related with intra agriculture in olive farming found suitable to integrate.
After introductory statements about intra agriculture, students were presented a map
of olive grove and the planted olives were signed on it. The types of olives and the
area they need to grow were given. The problem was about finding the remaining
area from the olives to farming other plants. They were supposed to find the whole
area multiplying the two sides leading from the outline in the activity and then how
much area all the olives use needed to be calculated considering the area each olive
cover. As the last step subtraction was made to find the region remaining. After
students got the point with this main activity, some other problems related with the
same goal were presented as strengthening activities.

Activity 5 called The area of the land of Nomadswas developed to solve and
build problems about the area of plane regions. This activity was also referring one

of the main problems stated in 6" grade text book which aims to finding the area of
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an object which they don’t know how to calculate its area by dividing it into small
parts and adding the areas of these parts together. In order to fulfill this goal a
problem situation is presented to the students about the bird's eye view of the village.
First of all, some information about the roots of the village and villagers were
presented and discussed and then Google maps photos of the village minimized by
scale was stated. The students were expected to find the area of village’s area by
dividing this improper shape into the small parts that they already know how to
calculate its area to find the total area of it. After dividing, they needed to estimate
the real area by considering the scale. After students got the point with this main
activity, some other problems related with the same goal were presented as
strengthening activities.

Activity 6 called Olive and culture; thousand years old mystical motif- the
tree of lifeis developed to solve and build problems about the area of plane regions.
The goal of this activity was the change which will occur on their areas when the
length of the sides of polygons were increased and decreased. As the warming up
about different types of art on olive and especially handicrafts motives were read and
discussed. One of the motives representing the tree of life; olive that also used to be
used in Anatolia since many years was presented to students on a squared paper. The
aim was to finding the relation between the length of sides and area through the
question of what kind of a change occurs if all the side lengths are doubled. In order
to achieve this goal, students calculated the motive’s current area, then doubled the
sides of it and calculated the area again. When they compared the previous and
following areas, they wanted to reach the idea of the area will increase 4 times, while
the sides increased 2 times.

Activity 7 called The universal symbol of peace- dove & olive branch was
developed to solve and build problems about the area of plane regions. It was the last
activity as a follow-up of previous activity. It was also related with the change which
will occur in their areas when the side lengths of polygons were increased and
decreased. But, this time the aim was not just doubling the side lengths or making
them half, was to make the change which would occur be discovered when it
increased or decreased in different ratios. In order to achieve this goal, the task
started with a warming up activity by discussing peace issue and olive. Then a dove
with olive branch figure on squared paper was presented the students to discover the

new figure’s area when its sides were tripled for painting it on school wall. The
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activity was developed by considering and emphasizing the international social and

cultural, universal values at the same time compatible with our olive project.

3.9 Trustworthiness

The term of “trustworthiness” is proposed for substituting reliability and
validity in qualitative studies and four main criteria is presented to achieve this
concept; credibility (in preference to internal validity), transferability (in preference
to external validity/generalisability), dependability (in preference to reliability),
confirmability (in preference to objectivity) (Guba, 1981). Those four criteriawere
consideredin this study to fulfill trustworthiness will be presented in this part.

Credibility substitutes internal validity in quantitative studiesand mainly
refers to describing phenomenon/events as they actually occurred (Shenton, 2004). In
order to ensure credibility, the basic principles that determined by Shenton (2004)
were tried to be guaranteed. First of all, the reasons for applying a qualitative
research and first person inquiry method, and why these methods are appropriate for
the aim of this study were discussed in methodology part in detail to establish the
adoption of research methods. The researcher was already familiar with the culture of
participating students and environment; and a relationship based on trust was already
constructed during previous semester between the students and researcher because
she was also the teacher of them. In order to ensure honesty in participants, the
students haven’t been asked to participate or refuse to participate because this study
was conducted as a part of their regular educational program. Thus, they are accepted
as willing to taking part and offering data freely during the instruction. Besides that,
due to the principles of applied instructional method the researcher always aimed to
promote freedom in classroom. Therefore, the classroom environment was quite
suitable for participants to contribute ideas and talk about their experiences. Another
principle to promote credibility was thick description of the phenomenon and it is
provided by detailed descriptions of students’characteristics and contributions
individually, instruction process and environment especially in result chapter in order
to convey the actual situation that have been investigated and the context surrounds
them. As another tactic to increase credibility, the findings of the study were tried to

be related with the other previous studies in discussion chapter to indicate in which
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degree the results of this study are congruent with existing body of knowledge.
Finally, supporting the gathered data by triangulation was another method considered
to ensure credibility. With different types of documents such as video records, field
notes, observations, task sheets andstudents’ activity assessment forms, the data was
tried to be guaranteed to explain the performances and attitudes of students truly.

Transferability substitutes external validity in quantitative studies and mainly
provided by describing the context of the fieldwork in detail so that the findings of
the study become comparable for similar situations and transferable for similar
settings (Shenton, 2004). Even if this study deals with a particular situation and
particular group, its findings might be extended to other similar situations, settings
and individuals with replication. For example, the activities might be applied to a
group of students who lives in a village and whose culture is quite related with olive
farming. Then, similar results are expected to be found when the same study is
applied in other similar villages whose culture is related with same or similar
contexts. Therefore, in order to ensure transferability, some contextual information
should be kept clear in order to let the others to decide the findings are transferable
for similar settings or not. To address those issues, the context of fieldwork is
explained in detail especially in result and discussion chapters of this study. The
culture and environment of participating students were discussed, their quantity and
characteristics were stated, task instruction methods and procedure was explained,
data collection instruments and methods were given, number and length of the data
collection periods were stated to fulfill the transferability of this study.

Another criterion for constructing trustworthiness in qualitative studies was
dependability which is equivalent with reliability concept in guantitative studies. In
order to ensure dependability, necessary efforts should be spent on describing the
research process so that other researchers have chance to replicate the research
(Shenton, 2004).Because of this study was prepared to be a guide for future studies
due to the lack of research about ethnomathematics field, from activity development
to the instruction all steps of the process were tried to be stated as clear as possible.
Thus, if another researcher follows all steps described in previous chapters, he or she
might obtain the same results because all needed documentation, literature support
and research on field were stated in detail to let him/her to replicate the study.
Besides the process within the study, detailed description about the research design

and its implementation, and detailed documentation of the procedures followed in
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data collecting and data analyzing were also presented in previous parts of this
chapter.

Confirmability as the last criteria for the trustworthiness, it refers to
objectivity and means to ensure that the findings of the study were drawn from the
data of the study, instead of researchers’ own ideas (Shenton, 2004). In order to
reduce the effect of researcher bias, triangulation was applied by gathering data from
multiple resources such as video records, field notes, observations, task sheets
andstudents’ activity assessment formsin this study. Besides triangulation, the
researcher bias was stated in the following limitation part to contribute the

confirmability of this study as Miles and Huberman (1994) suggested.

3.10 Limitations of the Study

One of the limitations of the current study was about participants. The
participants of the study weren’t selected randomly because it was the only 6™ grade
class in the school. However, this 6th grade class could be accepted as
heterogeneously formed because it is the only one classroom consisted of the same
aged group of students in whole village. Also, there existed low achievers and high
achievers together in the classroom. Also, limited quantity of participants might
constitude a limitation but it tried to be prevented by considering trustworthiness.

During the data collection and implementation of the activities, the researcher
bias might be considered as a limitation for this study. Due to the nature of
qualitative research which is dependent on the researcher in both collecting and
interpreting data, | made observations and took some notes for the interpretation, but
| tried not to include my own opinions into these notes. Even if the design of the
research was first person inquiry and this kind of research is open to be subjective, |
paid attention to this point and tried to be as objective as possible while taking notes
and interpreting outcomes. However, my perspective about education and ideas
about mathematics teaching might have been reluctantly and unavoidably effected
the process of this study while designing this study, observing classrooms, taking
field notes, analyzing and interpreting the findings.Therefore, in order to better
understand the process and results of the study, it will be beneficial in any caseto

determine those ideas and perspectives.
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I believe that there isn’t any student who is not capable of being successful
when his/her needs are fulfilled in educational system, except special conditions.
However, there are determined roles and positions which are produced by
educational processes and this cycle only lets some middle class privileged groups to
be successful for gaining high and well paid positions in future and save the existing
social levels. Especially in mathematics education there is a belief which advocates
that only some intelligent minority is enabled to achieve in mathematics. This belief
is becoming real when it is supported with the idea of mathematics is a quite difficult
subject that consist of a body of determined numeric calculations which is identical
in all cultures and environments. Besides that, this idea also serves for reproduction
of this privileged group who achieve in mathematics. | think, all students from
different culture and backgrounds should be provided relevant instructions even in
mathematics and the curriculum should be revised by considering different student
needs and values, in order to break this chain. Therefore | started this study with the
motivation of providing relevant mathematical experiences to the relatively
disadvantaged villager children to contribute their existing situation. Thus, in a study
which is structured on a group of people’s welfare, distorting the data and findings
would be pointless and insincere because manipulated results might cause negative
effects to their situation. With this point of view, | was aware of recording all kinds
of data and interpret them with an objective eye is quite important due to ethical and

reliability issues.

In addition to that, the purpose of this study was not to determine the positive
or negative effect of an instruction enriched with ethnomathematics to the students’
achievements but to determine the contribution of this special method on classroom
environment and students’ performances. Thus, the data derived from students hadn’t
been reported according to their achievement but according to their occurrence. Also,
according to results of the study, only a few students’ performances were increased,
instead of all of them. Besides them, some detected negative sides of the method
were also stated clearly for better future studies. In other words, the whole process
was tried to be applied and stated in an unbiased and objective way as it happens by

considering all positive and negative results are valuable and scientific.
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CHAPTER 4

RESULTS

The data that collected from video recordings, observations, field notes,
students’ task sheets and students’ activity assessment forms are presented in this
chapter. In the first part, students’ performances on the activities are explained in
detail, and in the second part students’ views and feelings about the activities are

presented.

4.1 Students’ Performances on the Activities

As stated in the research questions, this study aims to explore the sixth grade
students’ perceptions of and engagement in ethnomathematical tasks in area
measurement concept. | plan to achieve this aim byassessing the nature of students’
performances in tasks with the help of the observations, student task sheets, video
recordings, field notes and students’ activity assessment forms.

During ethnomathematics-based area measurement instructions, a project
based approach was applied. The process did not only cover the 6th grade
mathematics curriculum’s related goals and activities, but also included required
prerequisite knowledge, strengthening exercises, practical daily field applications
and general linguistics information in a detailed way with a holistic perspective. For
this reason, ethnomathematical activities may not have been used in exactly all of the
courses, but the covered topic in general could be identified as enriched with an
ethnomathematical approach.

The situation of two students who needed special education programs found
necessary to be discussed in here. Those students who have reading, learning and
understanding difficulties didn’t give meaningful data during the activities in terms
of our study’s goals. They also couldn’t be able to understand the questions in the

assessment form completely because empty or irrelevant replies were observed in
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their papers. It was not an unexpected result when they were exposed to a
program prepared by considering the majority of classroom, instead of a special one
for them. Even if it is not quite appropriate ethically, the deficiencies in developing
special education programs and worries about completing the instructions on time
prevented us to develop and apply special tasks for them. However, especially the
daily cultural issues discussed in classroom took their attention so they always felt
happy and included during the activities.

4.1.1 Presentation and Reflective Paragraphs:

During the presentation activity, students were observed while often
interrupting the presentation and being willing to share their experiences about
related topics. For instance;Yagmur said that “teacher, have you seen the olive trees
in the lowland? They are the oldest and biggest one in these villages” when she saw
that it is emphasized in presentation that olives can live long years and reach till 15
m length. Students were also quite familiar with the concept of human health and
consuming olive, so they wanted to share their experiences about they already know
and take advantage of it when we were talking about the benefits of olive oil’s
spectacular benefits for health. ismail said that; “all of the meals are being cooked
with olive oil in our house. One day my mother put flower oil to the rice but my
father threw all of it to the trash”. Emre also added that; “When I was young, I didn’t
like olive oil. I immediately could recognize olive oil in the meals and never eat
them. One day my mother started to mix olive and flower olive in the meals, and
every day she put more olive one. One day after | finished my meal, she laughed. |
asked why you are laughing. She said the meal that you just ate was cooked with
completely olive oil but you didn’t recognize. Then I started to eat olive oil”. When
Ismail saw the picture of children who put bread to the olive oil, he couldn’t help
himself and added; “I love olive, ok! But picking olives is a torture. However, after it
is picked and oil comes what a beautiful moment to eat that oil!”. When the picture
about olive piirs (olive remaining after olive oil) came out, Yakup said that; “teacher,
we are using those piirs as barricade and throwing cones as bombs, it is so fun”.

The most exiting parts of the presentation for the students were the poetries
about olive written by some other students, the stories about olive in mythology and

scriptures, and the interview videos with the villagers. They got emotional while one
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of the students was reading the poetry about olive was seen from their quiet and a
kind of sad looking and Riiya’s and Mehmet’s expression that “teacher, it is so good,
thanks to who wrote it”, “why don’t we write a poetry about olive too?”. Also when
they saw Uncle Halil on the screen, they became exited and shouted all together by
revealing how they are surprised. They described him to a few ones who know him
but not sure about details.

Even if some parts of the presentation was quite familiar for them, some
statements about olive such as olive has a very important role in many different
cultures and history, it is grown only in some particular geographies and their
locations in world map, Turkey’s position in production and consumption, etc. was
quite new for them because they revealed their interest to them by saying;“I didn’t
know before olive is a that much important tree” (Yasin), “Where is Spain in the map
if they produce the most quantity of olive?” (Yakup), “Qoran also speaks about olive
like other scripts?, I am going to ask my father” (Ali), “Teacher, I am sure nobody
knows about the benefits of olive oil, that’s why Turkey consumes so less than
others” (Ismail), “Olive doesn’t worth to grow anymore, doesn’t make money, the
farmers sold groves out and migrate, so it is normal to decrease in production of
Turkey” (Eren).

Before the presentation activity, students were asked to write reflective
paragraphs about olive and olive farming in order to collect some hints about their
motivation. Some expressions from those paragraphs also found valuable such as
Osman’s ones: “we have olive groves that left from my grand grandmother. One day
we went to grove to pick olives but we realized that somebody cut one of the olive
trees. My father bet that guy over there and we got the woods anyway. Yet, my father
was Vvery sad because it was the tree which gives maximum olive. We planted a new
olive tree instead of it and it started to give more than the other one. One day we
picked 35 bag olives from that grove which was 10 déniim and we had too much oil
too”. Osman’s expressions revealed some important hints for the future expectations
of the study because Osmanas a student, who has very limited mathematical literacy
and knowledge, started to unconsciously use mathematical expressions and started to
make connections between the area (doniim) and quantity (olive). It was his regular
daily life issue and he wasn’t actually aware thathe was using mathematics which he
was not good at in school. In other words, this activity revealed that the students who

are not actually good at in school mathematics might be directed with appropriate
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activities to discover the real mathematics that they already use. With this point of
view, ethnomathematical approach used in this study may provide all kinds of
students not related with their academic background to achieve in mathematics.

Ali expressed his connection with olive as saying that “there are many olive
trees in our village that you can see while passing by car. Because we don’t have
olive groves I don’t know so much things about olive, know just how to pick it but in
any way I love olive”. This expression was also one of the important ones for the
study because it reveals that there exist somestudents who are not that into olive
stuff. Yet, they still appreciated the present activity according to the observations and
it probably was one of the reasons that explain the high involvement in activity.

According to the stated expressions and contributions of students during the
presentation and paragraph writing, students seemed very motivated and excited to
speak about their existing experiences, they were comfortable about revealing their
thoughts and feelings, and open to got new perspectives about olive and olive
farming. Therefore, their explained behaviors could be interpreted as; the existence
of olive and olive farming in students’ lives and culture, and implementation of an
activity related with those topics let them to get into this activity easily and become

highly motivated to fully attend in activities as a whole classroom.

4.1.2 Activity 1: Uncle Halil Says That ...

Before the task starts, Uncle Halil was presented to students with his story
about olives and his visual images as the warming up activity. When students
sawUncle Halil in the task sheet, they were very bewildered and surprised, and
revealed their excitement by laughing and saying that “Is that Uncle Halil?”, “What
is he doing in here?”, “Teacher, how do you know him?”, “Did you take those
pictures of him?”, “I just saw him yesterday”, etc. They also approved with words
that he is the wise man in the village about olive and olive farming;“He has many
olive groves teacher”, “he never worked in other jobs like factories, he earned all his
many from olive for years, he knows a lot about olive”, “he just sold some of those

"’

groves over there, he plans to become a politics man in city!”. Uncle Halil was
assuring that he will support the students with his deep experience during they are

trying to create strategies for the problem situations. According to their expressions
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derived from observations, the warming up activity about a real person from their
daily lives and olive groves as a part of their way of livingseemed to achieve the goal
of taking their attention to the task.

The activity is started in olive groves in the field with discussing some
starting questions such as; “why do we need to measure area?”’, “Is area
measurement necessary for olive farming?”, etc. in order to let students examine
related goals and develop strategies for the objective of comparing and estimating
area. Actually, during this part of activity, students answered the questions quite
easily, while | was planning to get the answers after some directions. Some of the
answers spontaneously given by students were as following; “We have to measure
the area to determine how many olive trees we will plant in a grove and how long
space we will leave between them. If we buy saplings without measuring the area,
then they go down the drain and we’ll make loss.”(Ismail). “We use area
measurement when we need to determine how much land we will plough” (Riiya).
“When the olive grove will be divided up among brothers, we need to measure the
total area. Just in last days my uncles shared my grandfather’s grove, they measured
the area and cut it in half” (Mehmet).

Those sentences came up from the students includes quite rich findings
because for example Mehmet was talking about his real experience which is
coincidently happened in near future in his own family. The described situation
which was quite related to our area measurement topic was practiced by himself and
he personally witnessed the area measurement and dividing process of the grove.
Also Ismail’s answer was quite impressing because it was just like the product of a
professional point of view. According to his answer, it is obvious that he knows how
the trees should be placed in a grove, the distances between themand it is possible to
calculate how many trees we need to buy by considering the distances among the
trees and the area of the grove. Those expertise measuring and olive farming
knowledge seemed to be the result of not only his mathematical knowledge but also
his existing real life experiences.

There weren’t many more words to be added after the students’ responses. As
a part of the activity,the points that Uncle Halil was mentioned for the questions were
almost the same ones with students’. They were not quite impressed with his
responses and they were acting like they are discussing a topic that they even do not

need to talk about because of their familiarity on these daily activities.
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After the discussions about measurement concept, students asked to estimate
which one of the rectangular shaped olive gardens is bigger than the other. Ismail,
Yakup, Riiya whose self confidence in mathematics were considerably high,
dispersed around the land and decided the correct one by applying their experiences
and instinct. Yasin’s movements were notable. He, who used to be usually eager to
take part in mathematics classes but cannot contribute voluntarily because of his fear
of failure, also had deficiencies in multiplication facts and basic calculations and
could be defined as a shy student in classroom in regular mathematics classes,was
walking around and trying to make a decision in a curious and independent way
without any directions. He was trying to deduce and compare the areas by pointing at
the trees in the boundaries. After applying his strategy by speaking with himself, then
he decided that the groves have same area. It seemed to be a valuable step and might
be interpreted as his awakening in mathematics class when it is compared with
previous ones. At the end, all of the students concluded their results and Uncle Halil
relaxed them by saying that it is normal not to get the right answer in first glance. It
is possible to compare and make correct estimations about different areas by just
looking but it requires strong experiences. Then he directed them that they need to
apply some concrete strategies to be surer.

In the second part of the activity which aims to measuring with non-standard
units, students tried to prove which grove is bigger than the other by developing
strategies without any instrument. All the students agreed on the fact that pacing
must be done without spending time and many of them already started pacing
familiarly without waiting direction and instruction. When it is asked what should be
cared while pacing, the response of opening the pace in an equal way was given
without delay. While six students were doing pacing, they touched on the fact that
pacing by different people wouldn’t be suitable and the width and length of two
gardens must be measured by the same person. Those kinds of details about
measurement came up from the students spontaneously, because they seemed to be
familiar those practices before.

At the beginning of the pre-course which was made for completing pre-
requisite information on measurement subject, the whole class failed to find the area
of a regular rectangular region. They were not actually practically internalized the
logic of finding the area. After some reminders, some students like Riiya, Ismail,

Yakup, Ferhat, Eren, Yagmur remembered and started easily applying it. Yet,
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relatively lower achieving students Yasin, Ali, Mehmet, Osman couldn’t get the
logic in this short class.However, interestingly, the whole class which hesitate over
finding the area of the rectangular region started the operation stating that they would
multiply the width with length they paced for finding the area of the field without
any direction. Almost all class replied as “we’ll multiply” and Mehmet and Yasin
was one of those leaders. This might be the reflection of their already existing
mathematical experiences in a familiar context, while it was harder for them to
concretize to the sense of area.

After applying this strategy, they were more certain about the bigger olive
garden. Also, they made a joke and started laughing by saying “how are we going to
call the unit of the area now; as pacesquare?” Students reveal two important findings
with this expression. Firstly, they totally seemed to have fun and enjoying the
activity as much as making jokes and their energetic movements observed during the
activity supported that idea. Their being so happy could be explain by
implementation of a culturally relevant task. The comfort and joy of familiarity to the
tasks so achievement might had been let them to feel like that. It also could be the
result of just being in outside and receiving a different instruction. Secondly, they
were thinking in detail by considering the unit of the area which is a quite important
element of measurement concept.

When the students were asked about other possible strategies to predict areas,
they came up with impressiveexamples from their own experiences. Ismail said one
of the expected answers“by looking at the areas among the trees’’. He meant that
predicting the distance between two trees is easier than a whole grove, so we can
calculate the width and length of the grove and multiply. Besides Ismail’s strategy, a
similar one which wasconsidering the area among the 4 trees as 1 unit square in
dotted paper, the method of predicting the whole area was going to be used as a main
exercise after this activity.They continued to make pretty successful associations.
Riiya said that olive sackings —the coverings put on the ground while olive picking to
save the dropped olives- could be used and Mehmetadded“‘we can predict that the
area is covered by how many tractors while we are driving tractor”. Both strategies
were quite related about estimating an area by using other little areas strategy and
they were presented related exercises about this strategy later.

When passed to the solution of the exercises involved, the activities regarding

the area of which fields placed on the unit squares was big were done easily by all
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the students. However in the questions related to the measurement of the area of
olive grove which was placed on the dotted paper brought about the problem case,
Mehmet, Yasin, Ali and Osman needed support on the matter of starting the solution
of the problem focusing, even if the problem cases are related with olive groves.
Those students who are academically lower had difficulty even in concentrating on
the long problem cases but they were still working on their task sheets to complete.
The others solved the problem immediately. However, by small directions and
corrections everybody reached the right answer. Although culturally relevant
exercises were provided for the students, it was observed that some of them were not
able to achieve it. A sudden change was not expected especially in the first activity
but whole class’s completing exercises by reaching the objectives was actually
unique for this group of students.

In another part of the activity, the areas of various olive groves given on
dotted paper were going to be predicted taking the area of one unit square as a
reference given in the figure. The areas of the regions formed of exact unit squares
were made easily. In the exercises including the areas of half squares divided into
two equal parts, that the two parts will be 1 unit square was explained by students
and it was continued to be solved voluntarily. The students developed kinds of
strategies. Ismail gave numbers to unit squares, was counting giving the same
number to the two half units.Yasinlinked the half unit squares with one line and
counted them as one square without any direction and reached the right result at all
of them.In some exercises, there were some students who divided the given regions
into parts in an unsuitable way to 1 unit square shown as reference. It was asserted
that this situation wouldn’t be useful in prediction because it is not compatible with
the region given to us. Especially the exercise given in the figure couldn’t be done by
most of the students even when that it must be divided into the parts resembling to
the area which we took reference was said. Upon this matter, after stated that they
must find the areas of the parts remaining drawing by 1 unit square, all of them
reached the right results. At the end of the lesson, the students who completed the
involved exercise already started solving the other exercises. That they liked the
subject and were successful at it was clear. There were no students who didn’t join
the activities and didn’t try to solve the exercises on task sheet. (Except two students
who require special education-and they also were doing some scratch). While the

questions related to the methods of comparison and measurements of the areas of the
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olive grove were being discussed, almost all students wanted to take the floor
voluntarily. To sum up, during the exercises part, some of the questions were solved
by all students, while some of them were not. While academically better students like
Riiya, Yasin, Ferhat completed most of the exercises with little trouble, some of them
like Yasin, Ali, Mehmet, Osman needed direction. The little directions were actually
enough for them because all they were really motivated to complete this task. Even
after little hints, they were getting excited to improving in exercise. Because they
started the task with a topic which they feel that they really know and after that they
were exposed to exercises which they might relate with real life and still find
interesting. In other words, instead of correctly completing the activities, the
students’ excited and motivated behaviors compared to their previous situation and
being decisive to complete the activities are observed and recorded as an important
finding.

To the question of how we will decide definitely which olive grove is bigger,
the students responded like ‘by measuring by meter’ easily by the effect of previous
discussions. They showed their interest commenting like “what did Uncle Halil say?”
by referring the sessions Uncle Halil’s responses are provided. Mehmet said that they
measured his uncle’s field by rope. In the class we had decided that we can use a
long rope like a huge ruler to be able to measure the width and length of the field,
using it as a big tool of measurement dividing it in meters and marking, by question
and answer method. But, Mehmet emphasized that they used another method while
measuring by rope during his own experiences. After taking the rope to the field and
marking it as in the way it will cover the width and length, he warned us measuring
the rope marked taking the meter will give faultless result. Maybe, the method which
is used in reality and which is more practical was that. Especially during the first
parts of activities which we discuss measurement concepts and practices, Mehmet
was observed to provide outstanding examples and contributions. As a student who is
academically almost lowest one, his proposing much more flourishing examples than
the others gave an expectation about the future results of our method. Even if he
wasn’t that active in exercises parts, he was quite good at developing strategies to the
problem situations about measurement. By correcting our faults and proposing the
ones he used to apply to measure the gardenshe was sharing and applying his own

experiences but they were spontaneously turning into mathematical contribution.He
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also seemed to be relaxed and happy to be in there with his recently started cool,
wise and confident behaviors.

They understood standard measurement units and the meaning of standard
word comfortably. Metric System was talked about; its upper and lower units were
touched on. When what the lower and upper units will be useful for and if they didn’t
exist what will happen were asked, all of the students were raising hands. When
Yasin took the floor, that he raised hand without designing what to tell was obvious.
After some fuddle, he mentioned that we couldn’t measure the small things, for
example; we needed a small unit like centimeter to measure the side of his watch.
The notable changes in Yasin’s comfortable and confident behaviors compared to his
previous performance will be discussed together in detail in another paragraph.
Likewise Yasin, Ali said that we need bigger units to measure the olive gardens.
How it will be to measure the fields we went before with meter and the fault types
which can occur were discussed. Ali who used to be striving but shy student
contributed more by saying that it must be measured with kilometer, because large
fields would be measured by big units. We asked Uncle Halil as we didn’t have a
measurement tool with kilometer.

Students were given the plan of field with 1/2500 scale in which the fields we
went for comparing were in. The aim of this activity was to remember the concept of
scale and make them the simple operations do before starting exercises about area
measurement with a scale. It drew their attention pretty much. They were asked to
write the names of those on the places they know. They placed like school, factory,
and asphalt easily. It was obvious that they knew better than me, none of them
needed help. The length which is 2500 unit in real was told to be 1 unit on the map
over the scale of 1/2500. So, if the length of one side of the first field is
approximately 1 cm on the map, how much it is in real was asked. A few simple
examples were done on this.Yakup, Riiya, Ferhat, Ismail started to get bored while
the others trying to get the strategy.Because while finding the area of the fields
minimized with scale which requires advanced capability they would need these
basic information.

By the first example, when | asked students to find how many centimeters
one side of the field in real which is 6 centimeter is on map, almost all of them found
the right real length including the students who had difficulty in the previous lesson.

| was surprised. | predict they found multiplying with 1000 thinking that the area
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which is 6 cm on map with 1/1000 scale is normally larger. When | asked the
students who found the length of one side how they will find the area of it, Ali said
we multiply two sides and they applied.The other questions continued as we didn’t
have any difficulty. There were points Yasin, Mehmet and Osman had difficulty but
they corrected understanding by small clues.

Ismail, Riiya, Yakup, Ferhat solved the worksheets | gave before thinking
them as easy although | told them we would do together at school. Even if they
understood the subject of scale in the previous lesson, it was normal for them to
connect it with the area subject. That’s why, all of them made mistakes. They didn’t
follow the steps we discussed carefully by the courage and comfort of being
successful. They started to repeat when they realized that the results were wrong.
When these students didn’t yet reach the right answer, Yagmur wanted me to check
her paper. Until that time I hadn’t given a clue about the fact that they must find the
real area by 1 unit square but | saw Yagmur reached the result writing 25 instead of
5(the area of 1 unit square)by unit squares she counted. She was so happy. She used
assertions like “Gosh, I solved in right way for the first time”. In the previous lesson
Yagmur who couldn’t solve the questions of simple scale I asked through ordinary
questions solved this question requiring high level capability here. By intensifying
scale concept with activities on olive groves might have been let her to internalize
the concept hiddenly. Also her reaction to her being correct reveals that it is not a
quite usual moment for her to feel the confidence of achieving. Thanks to this
activity, she had the joy of being successful in mathematics and its reflections are
observed easily from her movements in class.

As one of the joyful moments, Ali was murmuring a song while trying to
solve the question.This behavior which hasn’t been observed before is accepted as a
positive change in performance because it probably was revealing that he was having
fun when he was fully concentrated on his job, enjoying that he is able to achieve or
trusting his understanding of related topic. Also, he was supposed to be relaxed,
comfortable and sure to conclude the task with success while working on it during

this activity.
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4.1.3 Activity 2: While Planting Olives

Before starting converting area unit’s activity, converting length units is
taught to the students during 1 hour because of their observed lack of prerequisite
knowledge. During this lesson the length measurement units which can be necessary
for converting the area measurement units as prerequisite information was introduced
by direct method, conversion exercises were done. Successful students understood
easily, but, although the medium levels understand the matter that they could reach
the right result in application took time.

The warming-up activity, technical information about olive planting was
read, discussed. The students talked about their own experiences. They told planting
in square type as explained in task sheets would not be good; they did in the round
way contrary to the one mentioned on the paper. They also contradicted the stated
water and fertilizer quantities during the discussions by saying that they usually
decide how much water and fertilizer needed to be put by just looking at it and it
usually like until the hole is completely full with water.On the contrary previous
activity, students did not appreciate the information stated in task sheet. The exact
quantities given in the sheet sounded like useless and trivial to them. When I couldn’t
get expected supporting reaction from them, I asked “How do you plant olive
trees?”.Yasin replied in an alienated manner; “this is not the way to do that, we don’t
need that” and others approved. According to their reactions, it might be proposed
that this activity failed to be accordant with students’ real life experiences. However,
from the other side, it also helped to arisingin students’ existing knowledge about
how to plant olive tree, but in a different way. After those negative reactions, the task
might be criticized by not being developed by being fed from students’ practices
about olive planting but from technical information gathered from various websites
about olive farming. The assumption that if the information is related with olive, then
it will definitely touch my students’ culture didn’t work. Because this group was a
particular one even in olive farmer communities, so | should have considered that
they might have particular practices while developing this activity. As also proposed
by principles of ethnomathematics, not olive farming but the way students currently
perceive and practice olive farming is their actual culture.

The area conversion activity in the field passed doubtfully. The students

found this task hard. They were watching surprisingly despite the directions on the
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sides. Yakup, Riiya and Ismail reached the right answer after the direction made
taking the lead from the relation between meter and decimeter. Successful students
also had difficulty in this task. Riiya started to get bored while trying to make others
understand to be able to achieve the aim of the activity. While thinking that the
activity is simple, it continued on the experiences related to the olive cultivation and
they would understand it easily, to have such kind of a reaction caused me to stress
and not to be able to know what to do. As also discussed similarly in previous
paragraph, with this main activity for area units converting, a normally basic regular
practice about olive farming for the students was unfortunately turned to a
complicated mass of knowledge. That’s why, even well achievers couldn’t manage to
achieve and internalize the aim. From the other side, if we accept that the task
successfully integrated with ethnomathematics, and the activity about olive planting
even its practices were different was connecting the students whom are olive
farmers,the reason of failure might be linked to difficulty of the task.The activity was
requiring converting length measurement units and linking it with area measurement.
If we consider that the students wasn’t taught length measurement topic in a regular
unit, they just received a 1 hour long pre-course about length measurement. They
actually couldn’t be expected to internalize length measurement units and converting
them each other after 1 hour long pre-course. Thus, it makes sense that this activity
which requires this skills was perceived as hard by students.

The students’ performances were better in exercises about converting area
measurement units, after the main activity in the garden finished and we passed to
the class. Ali and Yasin became self-confident. When | asked who wanted to do the
conversion exercise, although there weren’t many who raised hand Yasin raised his
hand without thinking. They understood how they will do the exercises easily and
went on without almost fault. | think that the subject was understood. Ali was happy
and wanted to do the exercises insistently without spoiling the order of the lesson.
After completing exercises, he was enthusiastic about passing the problems related
with this subject immediately.

When the problem-solving steps were applied, almost every student in the
class was volunteered for explaining the problem case in the part of comprehension
of the question. The students had already been knowing problem solving steps. After
reading and understanding the problems related to the olive, when passed to the

solution part Ali was singing standing half. He was comfortable and happy, didn’t
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care about the environment and | am sure he was still interested in the question.
Yasin exceeded himself, he was wandering around in the class self-confidently,
discussing the questions with other students and comparing. He also was interfering
in the points which he didn’t understand without spending time and didn’t hesitate to
interrupt asking “Teacher, by what it is shown?”. As also seen from Ali and Yasin’s
reaction, it is observed during the instruction that students were more enthusiastic
when they were presented problem situations instead of regular exercises such as
converting. Even if in generally students were not quite good at following problem
solving steps appropriately and reaching the result, the narrative expressions about
olive must have been taking their attention. Thus, after little guide not about solving
but about steps, then they continued in a motivated way and were probably feeling
the victory of theirimprovement. And eventually they got back their motivated,
positive and energetic behaviors with those problems related with area measurement
and olive or olive oil quantities.

They asked me whether I would distribute new task sheet or not when the
problems were finished. They were so enthusiastic for the distribution of the new.
When the olive questions became the subject, most wanted to speak and talk about
their experiences, the memories were started to be sharedwhen the occasion presents
itself. Riiya told she broke the olive branch, Emre told he loved egg with olive oil,
Osman told that a half sack olive was taken from one tree, Ismail talked about black
olive and how it is made. Yakup and ismail were talking on 25 km? statement in a
problem. While the question including 25 km? statement was being read, they tried to
understand the size of the field thinking and calculating. They were talking like
“from here to igdecik is 4 km, where and which land did those men buy?”. Probably
with the help of familiar olive context, they started to visualize measurement concept
by exemplifying with real life distances. It could be proposed that if area
measurement concept is presented to those children with regular methods or special
teaching methods but with meaninglesssubjects and example, then this need for
visualizing probably wouldn’t be appeared.

While wandering around the desks to check the students’ answers on paper,
when | passed to the side Ali, Mehmet, Yasin, Yakup and Ismail sit, | confirmed
those students’ answers before that Ismailunderlined his and his friends’ success by

saying “Teacher, when you come here you always say yes, yes, great!” and they
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laughed at each other and reveal their boast. They, mostly Ali, Yasin, Mehmet whom
were not that active before in class, seemed to be having fun because of achieving.
When we started to talk about land measurement units, and how land was
used in daily life was asked Ferhat responded like “vineyard, garden, olive”, Riiya:
“when | ask my grandmother, she says that grandfather goes to the land” and Yakup:
“I haven’t heard the word of land as we go to the land, they generally say we go to
the ova (lowland)”.When that they use units like Are, decare, hectare or not in daily
life was asked, Yasin: “for example; they say that this olive is 15 doniim”, Yakup:
“e.g. they will sell field, they say if 1 doniim costs that, how much the whole of it is
sold”, Yagmur: “we bought the place of Ali Riza, it is 10 dontim my father says like
that.”, Osman: “my father plants tree, and he says ‘I planted for 4-5 doniim”.
Meanwhile, Mehmet says: “Teacher, there is also karik (furrow).” When | asked:
‘what is furrow? °, they react humiliating me: ‘Don’t you know furrow?’. They
explain: Mehmet says: ‘length’, Yagmur says: ‘there are long rods which are laid to
fields, for example; they plant by intervals of 5 meters. They realized that all the time
doniim was used, are, decare and hectare weren’t used much. Mehmet said ‘they only
know doniim and always use it’. Normally, children who aren’t initiative in
mathematics, Yagmur, Yasin and Mehmetseemed to feel the ownership of
knowledge and share without thinking, hesitating, with self-confidence.And
providing a traditional measurement instrument and its appreciation by teacher and
others increased their prestige just like a successful one. Also especially the students
who were not good at in school math such as Yasin, Ali and Mehmet were behaving
like having an occasion to contributing and attending in mathematics class. They also
revealed their familiarity on olive topic more than the well achievers bybeing well
ahead with their original contributions and examples. Those activities’ serving for
low achievers’ and their stated active participation could be linked to subjecting and
promoting village life and culture in mathematics classroom, instead ofmiddle class
values. Because the successful students of regular, middle class values relevant
curriculum could be assumed to come from the culture close to those middle class
values (Meaney, 2002). Therefore, in out context, the students who are not dealing
with village stuff too much, not let to be busy about real life villager practices for
being good at school and have a home culture similar to middle class are becoming

more successful with this type of curriculum. Yet, the others whom are coming
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purely from low class villager culture may be well ahead with these culturally
relevant mathematics activities.

While converting the field measurement units among themselves, they mostly
didn’t have difficulty.When how many square meter is 1 hm” was asked all raise
hands immediately. Osman says: “Two steps were passed, a zero and a zero more,
10000. Among them there was decare.” He gives the right answer. The exercise that
Osman solved was not so important one in general but when Osman’s previous
performance is considered his correct answer to this question is becoming quite
meaningful. Because Osman who has psychological and family damages, big
problems in understanding and huge deficiencies in academic background answered
an exercise without any guidance probably with the motivation of activity focused,
energetic classroom atmosphere. When the first conversion exercises were done, Ali
who realized his fault saying “I thought we must divide” understood the exercises in
time. He also was totally focused on the activities, realized his fault and corrected.
He wasn’t shy anymore likewise in previous classes, he also was very relaxed as
much as speaking about his faults too. Yasin, Yagmur and Ozi tried to go to the
board. When they understood the subject or not was asked, Yagmur said: “It’s so
easy” with dancing.Her behavior was the glory of achieving in mathematics. Before
the instruction, Yagmur was usually relaxed and socially active but she was not
really tied with up mathematical concepts and thinking so she can not be identified as
an academically successful student in general. Even if she wasn’t extra active during
the activities, she outscored in especially last activities. As also stated in previous
observations, she was being the first who got the correct answers in some of the
activities that makes her surprised about her performance which never occurred
before as | remember. It is obvious that, these activities started to become a
presentation of her daily practices in classroom environment instead of complicated
ordinary mathematical exercises.

When all three exercises Ali did in his sheet was said to be wrong, Ali
mentioned his surprise like “wasn’t it? Mine is wrong, impossible.” According to his
words and movements, Ali was not a stranger in mathematics classroom any more.
The topics that are discussed were not odd; they at least were meaning to him
something. And he was good at it finally.

Riiya who said that the exercises I didn’t do were right as well and was

excited to go to the board stood up and started to wander among the desks, she was
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checking her friends’ answers.Riiya revealed her feelings about how the exercises are
easy for her with words but didn’t get bored probably because of hardworking,
sharing and free atmosphere in classroom, found herself a job and started to help the
others by herself.On their desks students were studying, looking at the steps on the
blackboard and they were discussing with each other. There was a sharing, excited
and productive class atmosphere, entertainment, jokes, shouting with one voice etc.
Yasin wanted to go to the board for a partly difficult conversion exercise
which has adding operation and converting, and the example of which wasn’t shown
before. His self-confident was perfect but | hesitated about whether he could do or
not. | decided to make him find the answer by helping. Yasin: “I will try, we will add
daa to a (he converted the different units into decare individually). We will go from
hectare to decare, one 0, 20 (Yagmur: Don’t you add them?) (The right answer
without help).” When | said that he did so beautifully that I could cry, he said he
would cry too. Finally after some more exercises, Yasin comes near me while giving
the homework in, opens the involved pages and helps me. Normally it is a behavior
that he doesn’t do. Yasin showed quite active and spontaneous performance during
the instructions. He stared to be able to complete some problem situations until the
end. He also started to raise his hand often and even without designing thoughts in
his mind, in other words he actually left his fears, he was confident about his
answers, and he was relaxed. His comfortable behaviors and quick responses without
any hesitation may reveal his low anxiety level during the activities. Another
considerable behavior change was his walking around in classroom, comparing and
discussing the problems with other students during the activities and asking for help
comfortably from teacher. While doing them, he also was very focused on his tasks,
following and recording the required steps in his task sheets. Yasin’s active
performance and confident behaviors during the activities was not even similar his
previous performance in classroom. It also was visibly changing in a positive way
day by day. Moreover, Yasin, who even started to complete hard problem situations

by himself until the end, stated that he was also shocked by his own success.
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4.1.4 Activity 3: Ancient Measurement Systems & Measurement Units

in Ottoman Empire

When students were intrigued by new task sheet about different measurement
systems of different antique cultures, they were surprised to see the samples of old
land titles on which Ottoman Turkish is written among the pages. The alphabet used
in the samples of these land titles seemed familiar to the students due to the religious
education they had. Yagmur said: “I know Arabic a bit, but I couldn’t read this. (This
is not Arabic, it is Ottoman Turkish), anyway, but it is similar.”ismail asks his
friends signing the letters of Arabic alphabet by his hand: “what was that? Aleph -
The first letter of Arabic alphabet- was like that, but what was this letter?”. These
kinds of comments gave the message we can draw the attention of the students to the
topic with their cultural familiarity.

As the ancient measurement units different cultures used are concerned, they
made jokes using the images related to the ancient civilizations they had in their
minds. Ali; “Hammurabi hehee”, Yagmur; “teacher I know that woman (pharaoh),
saw in the cartoon”, Osman; “teacher how they paint their eyes, I love that”. Yakup
asked if I liked the numbers Roman used and we will make operations or not. He
stated his interest in mathematical practice of different cultures asking these. When
we started to learn about other cultures’ measuring practices, Yasin asserted that he
finds this practice different and interesting saying “Egyptians measure by their hands
and arms.” When especially the values of the units stated by parts of our body while
discussing ancient measurement units, students imitated spontaneously and
confirmed the correctness. For example; 7 hands were equal to 1 cubit. Children tried
to confirm starting measuring the part from elbow to fingertip without giving any
direction. The classroom seemed to be happy and motivated to being presented this
task with items related with both their own culture and other cultures. They revealed
their excitement about discussing other cultures’ practices with their words stated
above.

For passing from length measurement units to area measurement units that
other ancient cultures used to use, when it was asked about whether we can find the
area of the square one side of which is 1 cubit or not, Yasinsuggested cubit square
saying ‘“we multiply two sides like square”. As also observed from students’

behaviors, they started to use appropriate units, associate perimeter with area, and
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discuss it upon other cultures’ mathematical practices. Therefore, other cultures’
mathematical practices turn took pretty much attention and it turned to mathematical
learnings.

This activity was interesting for the students because they asserted that they
learned different measurement systems’existence, since they haven’t heard before
and have always used metric system they mentioned that they haven’t thought of
existence of such different systems. By Yasin’s advanced level question, “Can they
belong to their own measurement units related to their cultures?” there has been a
spontaneous discussion about the relation between culture and mathematics. They
said yes for the question “Does the metric system we use belong to our culture?”,
because the system we used was that. Ismail said: “everybody knows his/her own
culture. Maybe they haven’t heard meter or decimeter we use if we go to India”.
Yakup told that it wasn’t our culture opening the historical dimension into
discussion. For example; he says: “we sell and buy things from Europe and vice
versa, we say 5 hand span and they say centimeter. We use theirs in case there will
be no confusion”. There became discussions on why there isn’t only one
measurement system in the world, and on different measurement systems used
nowadays.With the help of this activity, it was observed that students’ awareness and
sophistication increased, they started to discuss about mathematical practice
inherently,and gained the idea of mathematics is inside of life and culture, and they
are very integrated because mathematics also changes when culture is changed.
Therefore it might be assumed that with this activity about measurement methods of
different cultures, students’ point of view about measurement topic had changed and
became meaningful so it resulted in more motivation and success.

In the entrance of the other lesson Ali wants to start impatiently. He
announcedthat he checked out task sheets at home and used statements like there are
a lot of measurement units, they use different units in some places and he told he
wants to start immediately. Ali and most of the students were still motivated but
some of them especially Emre and Yagmur looked bored a bit when the sources were
started to be read. This situation can be explained by the fact that Yagmur who is the
organizer of the cleaning class project which they conduct since the morning got
bored because it wasn’t allowed while they were thinking about conducting it all day

long.
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They answered as doniimand evlek for the question whether there is area
measurement unit different from the books that they used in daily life in the village.
Ali stated that these units can come from their own origins. He mentioned that it was
important to know their cultures, to learn what were used in the past and how they
operated math when they learned these.

After the measurement units used in Middle Asia, the measurement units used
in The Ottoman Empire were passed. ‘The archine’ which is most familiar one
started to be discussed. Even if all of the students didn’t use this term in their daily
lives, they mentioned they heard it before certainly. There were meaningful
dialogues like Yakup: “I heard but I didn’t know how long it is”.Yasin: “Teacher, do
the tailors use it?”“Yes, tailors use it”, “Where do you know?”*“His father is a tailor,
teacher.”“Then, your father is a measuring man”, “Where do you know?”*T don’t
know but my father measures by ruler generally. | have heard archine, also. Should |
ask my father?”. After this really important anecdote, Yasin who felt that his father
took attention and value by class and teacher because his work is related with
measuring, Yasin continued to indicate that his father is a tailor and he can ask some
problematic issues about measurement to him in following activities too. Yasin was
quite happy to have a tailor father and comfortable about it and it was observable
from his performance in classroom.

The archine which is defined as length from fingertip to elbow wasresembled
to cubit by Ali. Riya: “Namely, archine is something like that?”” she shows with her
hand. Yakup, Yagmur, Yesim, Emre tried to show archine by their hands without
direction. Yagmur: “They still do it like that. I saw it. They get it through this
finger.”Yakup: “sometimes paddler pass across here, he also does like that, my
grandmother buys fabric.” This activity was helped students to realize that the
villagers are still using some of the old measurement units instead of their newer
versions, get deep into their own culture, understand and discover the mathematical
practices had been used by their culture.

When the Ottoman measurement units were talked about, the point
measurement unit drew their attention. Mehmet said: “They couldn’t measure
it”Riiya: “They measured”. Ali imagines by saying that ; “dot, dot, dot, dot, ... 12
points are getting together 1 hat (line) occurs”. Yakup: “Where do they use the
point?”,Ali: ’they used in field, Yakup”,(he was kidding). Ali: “Teacher, 12 lines
umm..”( he is trying to convert), Riiya: “131 points” (12 lines 1 finger, 1 line 12
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points, | multiplied 12 by 12) she did this operation by herself without being asked.
They were trying to convert each other and understand the relation between them,
they were trying to show by their bodies stating every unit.With this activity,
students started to compare, visualize and discuss the sizes of different units. The
measurement units were meaningful, related with real life and beneficial piece of
knowledge for students, instead of ordinary mathematical expressions. Converting
the units each other became an activity which was done just for themselves in order
to understand better the relationship between units; instead of exercises that asked by
teacher to be solved. They comprehended the real point of what measurement units
refer and where they are used anymore; besides they stated to make fun of it.

When we pass from length measurement units to area measurement units in
Ottoman Measurement System, Osman told that: “1 finger 4 lines square (being
corrected), Osman was so enthusiastic to join the activities and always try but can’t
give the right answer. Osman was a student who quite has difficulty in understanding
mathematics and lack of prerequisite knowledge, he usually makes an effort during
the classes but he is still quite weak about association and implementation of
mathematical concepts in regular classes. However, when | paid attention to his
words especially during the presentation activity, he was involuntarily associating
area and yield, linking his hidden mathematical knowledge about land measurement
(dontim) and its effect on the quantity of olives, and comfortably using mathematical
concepts. He also continued his high interest and participation for a while more in
activities. When | compare Osman’s previous situation in mathematics classes with
his comfortable, self-confident and mathematically literate behaviors, it gave me a
hope about I might make progress even on this student with ethnomathematical
program. However after a while to the last activities, some situations are observed
which revealed that Osman was only active in verbal expression required in activities
and had difficulties in converting it into mathematical learning.

By passing the Republic Period measurement systems, change of
measurement systems with law, Ferhat objected to the statement of “old
measurement systems were removed completely” saying not completely, mostly,
because some of them were still used like archine and déniim. He started a discussion
and whose father is a green grocerYakup added “I help my father sometimes. Men
come and say that give me one okka of tomatoes and one okka of potatoes. They got

used to okka and say okka for kilo.”
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The activity of converting the area of the land stated by old area measurement
units in real Ottoman Turkish land title given the translation of it was made. This
activity was completed easily through the units given in the table, then mixed
conversion exercises were done. The exercises about converting these Ottoman
length and area measurement units each other were made. At first the students were
trying but after a few most of the students got bored because of much review or
complicated mathematical calculations.The students were quite bored and they were
in the mood of not to be able to do. Many couldn’t do the conversions of one-
stepped. In fact, what those units mean was discussed and talked thoroughly. They
showed the magnitude of the units by hands and arms. At that time, they seemed
entertaining so much. But, as the application is concerned they couldn’t do the
activity of how many fingers three lines are (1 line: 12 fingers). Especially when
many old measurement units like line, point, finger... got together the minds of the
children got confused. Their focusing became difficult. That these units were
discussed in the previous lessons seemed to cause the students get bored.

Especially Ismail, Eren, Yakup, Ferhat made converting operations and
seemed like don’t want to continue that kind of units. Yasin was still trying but
couldn’t manage to convert and didn’t seem to be continuing. He was a kind of lazy,
never moved and spoke. When | asked what the problem is, he replied: “I couldn’t
slept well”.Yagmur seemed like sleeping at that time but she was giving the right
answer when she was asked to convert the units.

When we came at the end of the activity of Ottoman measurement units they
were realized to get really bored. They weren’t answering the questions as I wanted;
I had to make them play games of gathering attention to make them focus again. The
reason of why students started to get boring at the end —even if they started and
continued very motivated- could be explained by they probably consumed the topic
even if it was interesting at first, after 6 hour long task with the same topic. Also the
rest was all mathematical calculations about some units they even do not find
meaningful. Trying to deal with those units they just mathematically met had to be a
kind of complicated mass of knowledge, instead of a way to understand their world.
Yakup and Yasin also supported their boredom in this activity with indicating in
activity assessment forms by determining the activity as one of they don’t like, even

if Ferhat and Osman determined it as their favorite one.
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We suspended the matter of olive during this activity. During this period,
that the students brought the subject of olive was intriguing. Probably, due to the fact
that the other activities go over the olive, they needed making the association with
olive. They were talking about their memories, which are related to the subject or
not, they were trying to explain the questions directed through the olive. When they
were observed to get bored in this activity prepared by assumption of reflecting their
own cultures, when the olive subject gets into the matter, that they became more
motivated, excited and happy was seen. That’s why, this finding let us to remember
that the real culture is not the one that carried by the roots, it is the values that we
create through our existence. This finding also could be identified as a warning for
the activity development process.

During this activity, all of the task sheets were distributed at the beginning of
the activity and that they had to have them in the lessons until finishing was
mentioned. But, despite all warnings a big part of the students said that they forgot
their task sheets. Although | cared for the subject of keeping the task sheets with
them and mentioned that | am careful, the students who forgot this were ashamed of
this situation. This could have had effect on the situation of getting bored, not being
able to focus on the matter. Some of them also verified it with their replies to the
students’ activity assessment forms that they felt bored just a few times during the
instruction and those times were the ones they forgot their task sheets.

After these converting exercises when that we will solve the problems of
conversion of measurement units which are related to the stories passing in the
Ottoman period into each other was told, Mehmet said: “I love these kinds of things,
I don’t like those with solutions, I can’t do them”(he means the converting
exercises).Mehmet again revealed that he prefered problem situations than exercises
and other students approved him. The students made many comments on the
problem’s topicsuch as handcrafts on fabric they have in their homes, the old family
members doing that, etc. as every time.

They were excited when they were solving problems. Ali said: “teacher, we
found” with self-confidence. But, he found the area of the rectangular shaped fabric
by skipping the operations of converting units. Ali followed the steps saying himself
“Let me see, archine. I found. Now convert”. Students were observed to love
problem solving in comparison with exercises. And then, problem solving activity

related to Topkap1 Palace, about which they know who lived and in which period
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they were used was passed. The region which Topkap1 Palace covers was bigger in
the past and they decided it would be suitable to represent by old measurement unit-
déniim. There were the ones who converted the region which was 80000 m? to
dontim putting 000 and removing 000, they were enabled to reach the right answer
by right directions. Whether they did right or wrong, that they loved and adopted
problem solving activity was observed from their high participation in the class, the
statements they used by saying they prefer it and their willingness to share memories.

To sum up, this activity is differed from other activities by presenting
students some other cultures’ mathematical practices instead of themselves.
According to the results of our study, this aim of the activity is welcomed by
students. From their dialogs and behaviors, students seemed to be excited about other
cultures’ practices about measurement, have a curiosity for unknown mathematical
applications and a tendency to discover the different one. They also appreciated to
learn about their former measurement system used to be used in Ottoman times and
revealed it in activity assessment forms too. They were interested and familiar about
the alphabet and sharing their experiences such as old land registers that their
families owe and some measurement units they still use in daily lives. In other
words, students were getting to know related concepts about measuring, learning
about the other cultures and their different measurement systems, realizing the idea
of different cultures may develop different measurement system due to various
reasons and needs. Throughout this way, it is observed that students were
unconsciously discussing and questioning some basic concepts about measurement,
gaining intellectual information and abilities and becoming motivated to work on the
related activities about land measurement. Besides those positive findings, students
started to get bored and a decrease in their motivation was observed. The possible
reasons for this decrease was explained above and it mainly linked to long lasting

activity period and using too much irrelevant units in last exercises.

4.1.5 Activity 4: Rating the Remaining Area of Olive-Tree

With this activity which is designed to increase students’ problem solving
skills about the area of plane regions, the students who didn’t know the concept of
intra agriculture, started to give examples understanding what it means after the first

sentence read. All of them knew this application in their daily practices, and why, for
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what purpose and how it is made. Yakup, Yagmur, Riiya, Yasin, Emre contributed
saying planting the cherry between vineyard seen often in the village and Ismail: “we
plant things like watermelon which is short-lived between olives or cherries”.

After the problem case was read and understood, all of them got some hints
about the required steps and started solving enthusiastically. Riiya and Yakup
reached the right result without any direction in the main activity.Yagmur finished
the main activity just after a small direction related about the order of the steps.
Yasin was trying to reach the result excitedly, enthusiastically. He was on his sheet
and listening the directions carefully and asking like “so we will subscribe the olive
oils land than the whole, no?”. | corrected his faults, and he moved on and then
smiled by the happiness of reaching the right result. |1 supported Yasin during the
activity but I think that he understood well because I tried to make him find the
answer by himself. Ali was among the ones who finished at last, but when I made
him tell it was seen that he followed the steps well and was describing the operation
by logical explanations. His paper was complicated, “teacher, excuse me for this, it is
a mass.”

The most noteworthy element during this activity was about classroom
atmosphere. In class, sharing atmosphere was felt, the ones who complete the activity
in advance compared their results with others, guided to the ones who couldn’t do
and were trying to make them reach the right result. Students were included in the
problem enthusiastically. Another point drawing the attention is that the students’
motivation was high and when they did wrongly, they weren’t hurt when corrected
and seemed motivated to make it continue.Being in there and enjoying the joy of
mathematical activities seemed to be more important for them, instead of reaching
the correct result quicker than the others aggressively.

The ones who finished the main activity passed to the other exercise activities
regarding the same gain. These activities were solved easily. The main point to
finding the remaining area seemed to be understood with all of the students. In the
ones which require conversion, support and remembrance were given. Yasin started
application for the new exercises by the question “It is the same logic, isn’t it
teacher?”.Yasin wanted to answer all the small questions while direction was made.
He almost was creating an image like the most hardworking of the class generally.

During the activity, there wasn’t any student who seemed bored, numb.

Students were studying focused on papers and worked vividly when we passed to
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especially the part of application and operation of the problems. When they saw that
they did right, they were observed to have pleasure. Only Mehmet was like a bit
bored, he told that he argued with his friends, there were conditions that he didn’t do
anything standing still with the stress that created. That he looked around unhappily
and he didn’t take any pleasure even if support was given. According to
observations, another student who started to take attention during this activity was
Emre. He was acting his regular performance in previous activities. He was looking
like fine, excited and participating just like he always used to do but he in this
activity he started to show more attention. He was much more willing to take the
board, insisting me to check his result and communicating with others about the
activity.

Ali: “T can’t do it. Let me divide 22 into 12. What happens if we multiply?”’
He was speaking to himself. His behaviors were quite comfortable even if he said
that he couldn’t do, he needed help. He added like “I found, teacher. Can I convert
into dm?”.He actually had no relation with Ali at the beginning of the activity. While
I was wandering between the desks, they were studying individually actively.
Sometimes they turned to group activity by themselves. The ones who finish earlier
started join the groups, clusters became and helping started. They were wandering
around; there was an environment which supports freedom and joy. The activity
which started with a problem situation quite related with their daily practices about
olive farming again let the students feel familiar and owner of the knowledge. Then,
with the help of this comfort and confident, they started to solve the exercises after
getting the real sense of first problem. These kinds of problems were internalized by

all students and it was an important acquisition for our method.

4.1.6 Activity 5: The Area of the Land of Nomads

Task sheets drew the attention. The students started to laugh seeing the
familiar faces from the village on photos. The students who saw top view of the
village were excited surprising at how | found. They talked about the qualities of
their villages which they liked and didn’t like.Yakup told that; “the village is not
good when you stay so long, it is boring”, Eren; “teacher, when I go to Izmir, I throw
up and feel nauseous. I don’t like Izmir. I prefer to live in here”. Mehmet; “who

doesn’t like Izmir, impossible”. The information related to the history of village is
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read.Emre joined the discussion much and commented of whether nomad culture,
nomadic life is good or not. Mehmet: “The Ottomans gave soil to Nomads. Why did
it give? Aiming they could have houses.” He just commented. While trying to find
the place of the school to get to know the map, all were included, they were
discussing among them.

When | said that we would try to find surface area of the map, Yakup said
“How will we find it? This shape is untidy”.Riiya answered we could divide, we
could make a rectangle, Yagmur answered like “What happens if we divide into
squares?”,Ismail: “when we combined the shape in certain points, squares and
triangles occur.” These strategies were the ones wanted to solve the problem and the
students were confirmed in that way. They actually came to this point by themselves
without a direction as explained with dialogs. It was good to watch their developing
strategies unconsciously, with the nice glow of the activity related with their village.
Everybody divided into different shapes and compared to the others. The only
condition was that the parts were supposed to be square, rectangle, triangle, namely,
the polygons they know how to calculate their areas.

Although Yakup found it odd at first, he was able to finish the division
operation when the activity began. Yasin progressed in the same way, he asked me to
check. All were trying to separate into the parts on task sheet individually. Many did
right separating operation even if they did differently, because there was no wrong
answer. Yagmur and Yasin made trapezium which they didn’t know how to find its
area, it was corrected. Mehmet made small unit squares; “How will we make decimal
here?” (He meant the areas which are smaller than the scale size, the ones which
aren’t 200 m utterly). As he realized himself, when he was in predicting stage
because dividing into so small parts would cause dealing with the small numbers, he
was asked to create bigger shapes.

When they started to predict the length of sides of the shapes which they
created comparing to the scale, Riiya had difficulty firstly, she asserted that her mind
was complicated but then she mentioned her joy saying that | found. Some already
developed their own strategies. ismail signed his finger by pilot pen; he was using it
as ruler of 200 m. Everybody continued to study individually. Riiya and Yakup were
discussing strategies and the results they found cooperating.By completing the
activity in a successful way, | wanted them to collect all they learnt by this activity.

Ali who wanted to take floor summarized like when they met an object, area of
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which they didn’t know how to calculate they could find dividing it into small parts
and adding the areas of these parts. It was interesting that Ali, normally who starts to
begin speaking in classroom not easily, was quite relaxed and participating in these
activities. It is observed that he was interrupting the activity without hesitating to
clarify something in his mind about measurement; he was really willing to answer
the questions and solving the exercises on board, was giving the correct responses
spontaneously, etc. His non-routine practices such as looking forward to the next
activities, coming classroom as getting prepared, taking part in discussions, coloring
the class environment with his jokes were taking attention.

Different exercises regarding overlearning the same gain were done. The
students who got the strategy started to progress in the exercises. The same joyful
study environment continued. Yasin was solving out of his desk shaking again, he
reached the wrong answer, turned back to his desk, thought about it and an idea
appeared and he went into the question again.Yagmur was coming near me finishing
the exercises and she was surprised to hear that she reached the right answers and
turned back to her place happily. Mehmet did nothing, looked as if he tried but he
wasn’t there actually. It doesn’t work even though I tried and was interested.
Mehmet, who also has quite lower achievement level, was very active especially in
the first activities. During the discussions about measurement methods in the field,
he was correcting our faults and proposing the ones he used to apply to measure the
gardens. He was just sharing and applying his own experiences but they were
spontaneously turning into mathematical contribution. He was quite good at
developing strategies to the problem situations about measurement. He also seemed
to be relaxed and happy to be in there. However, a decrease in his performance was
observed especially to the last activities. Generally, even if he proposed practical and
logical mathematical statements, he wasn’t able to conclude the required steps to
solve the problems. Because he doesn’t have enough mathematical base, he had an

obstacle to step further of participation in mathematics classes.

4.1.7 Activity 6: Olive and Culture; Thousand Years Old Mystical
Motif- the Tree of Life

There were several absent students during this activity and we made the

lesson with 6-7 students. Whatever | planned this one hour long lesson for discussing
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the place of olive in folk culture through proverb, poem, ballad, art, embroidery as a
warming-up activity, it was recoverable for those absent ones in short time.

The tree of life motives which we met in the works of art of embroidery in
Anatolia were talked about. The importance of tree of life in antique cultures, its
philosophy and meaning, its place in Shaman culture in the Middle Asia. They
resembled the tree of life motives to olive tree given in the shapes. In the sources, the
tree which is symbolized as tree of life was also believed to be the olive tree. It
shouldn’t be a coincidence for a so important symbol to be referred to as olive tree.

One of the motives drawn on plotting paper, often taken part in the
handicrafts of different cultures was distributed to the students. They liked to see that
an element which they are familiar with in their own culture is a significant symbol
in the world and it is reflected to the art and that they will do mathematical activity
through this symbol seemed exciting.Ali indicated his maze by saying that “what an
important tree was olive, I didn’t know that”, Mehmet; “are we going to write a
poem about olive or draw an olive tree like this?”.

While continuing the activity in another day, the previous warming up
activities was summarized for the others and we passed to the main task. The gain
concerning the relation between the length of sides and area through the question of
what kind of a change occurs if all the side lengths are doubled was focused. Many
of the students claimed the area would be doubled also at first. The students were
asked to find the area of partly complicated motive. Ali and Yasin started to count
the unit squares in the area motive covered. Ismail started to find the area of the
motive composed of rectangle by short method multiplying the width and length.
Emre started to divide the shape into the parts of each 4 squares and then mentioned
that he got the result multiplying the number of parts with 4. There was a striking rise
in his performance, concentration and enthusiasm in these last activities.Emre who
has hyperactivity and concentration disorder probably felt better and participated
with a higher performance when he could feel that he can achieve to complete the
task quicker and without spreading.

The students seemed quite focused on the activity; all of them were trying to
find the area of the motive. Ali was solving the activity excited as every time making
weird hand gestures. When the students were asked to find the area of the motive,
they made the separating the area which they can’t find the area which was the gain

of previous activity practical by themselves without any direction. Then, the areas of
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some parts were calculated in the situation where all the lengths of sides were
doubled as mentioned in the problem case. They drew again making the side length
of branches in rectangular shape, leading becoming bigger doubled. They compared
to the old ones finding the areas of new shapes. Ferhat and Riiya completed without
having difficulty. Alireached the area of the new shape instead of drawing the new
shapes, the sides of which were doubled making the width and length doubled
putting it on the old shape. ismail found the new areas and noted them by
calculations on mind without drawing and operation. Yasin couldn’t use a high level
strategy but got the right result, he was joyful.

Upon the question of Ali, “Can we do without drawing?” it was stated that
the ones who found the relation between old and new areas could continue using this
relation without drawing. Consequently, almost all students realized that when a
regular object’s sides were doubled the area would increase 4 times. Ismail touched
on a very important subject saying: “I will tell something, but it can be nonsense, if
we increased one side (width) two times, the area would increase two times more,
but when we increased both sides (width and length) 2x2 as calculating the area it
increases 4 times.” He made a statement which was understood by the students
easily.

Finally, instead of drawing the other parts the side lengths of which were
doubled, we quadrupled the old area and reached the total area adding all of them.
The same activity was applied in the condition all side lengths were made half.
Overlearning problems were passed. The problems were solved without doubt
generally by the class. Yasin asked which activity we will make tomorrow, he was
wondering and impatient.

With this activity, the students were presented a mathematical task about art,
maybe for the first time in a mathematics classroom. The art presented was also
related with olive tree which is deeply involved in their culture. Besides that they
also had the chance to know the importance of olive tree in various cultures, history
and mysticism; and appreciated that they are culturally that into in olive. The
expected results of this unique activity were gained. Students were enthusiastically
concentrated in their tasks and completed them. All students were included. Also,

there was an energetic, sharing and happy classroom environment due to the activity.
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4.1.8 Activity 7: The Universal Symbol of Peace-dove & Olive Branch

The ones who didn’t attend the class were remembered to follow this activity
which was the follow-up of the previous topic.Meanwhile, Yasin told me an event
happened just before the class and he was sad and complaining about it. According to
him, Yasin wanted to help his friend Yakup who is one of the most successful
students in class and missed the previous topic because he was absent. Yasin offered
him to explain this topic in board and started but Yakup teased and laughed him.
Yasin complained like: “teacher, I was trying to help him, tell him, but he made fun
of me! (a little bit reproachful).It was a quite resourceful data for the study because
Yasin’s explaining —even attempting to explaining- a mathematical topic to Yakup
was a moment that even couldn’t be imagined normally. Because Yasin was one of
the low performers, while Yakup was one of the high. Yasin’s improved self
confidence during the activities showed up with this very concrete dialog.

The stories of goddess Athena and Prophet Noah legend emphasizing the
importance of the olive in mythology and religion were read and commented on. We
talked on peace and connected it to meaning of peace dove as a universal figure.
Then, we moved the activity withpeace dove motive on the plotted paper. The
students made expressions to start impatiently.Yasin was asking; “are we going to
find the area of dove, teacher?”,Yagmur; “I will divide it into triangles and
rectangles”. They were interested in the task and started before the problem was
presented.

For the problem which how much the new area of the shape, the side lengths
of which were tripled would be asked, Yagmur suggested dividing the shape into
firstly squares, rectangles and triangles and then making it bigger one by one again.
That we do drawing was impossible was realized, because the shape which would get
bigger would not fit into the paper practically. There was a need for a different
method; a more practical method could be used. Mehmet tried to assert the gain of
the previous lesson;“If it is two, it becomes 4, we will do like that.” He touched on
the right strategy but he couldn’t explain mathematically completely. How much the
area of polygons, the perimeter of which rises 2, 3, 4 times more would increase was
asked just as in the method Ismail suggested by Ali’s stating the strategy we learned

in the previous lesson, which Mehmet mentioned. All responded right explaining;

86



they got the logic of it. The second step with Eren’s “9 times then” followed the first
step of the activity suggested by Yagmur’s “first, let’s find the area”.

At the end of the activity everybody reached the result even in different times.
The ones remaining behind the one who finished immediately were solving as small
groups. Some of these groups were accompanied by the ones finishing early such as
Riiya, Yakup, Ismail, some tried to complete only the burden of operation as they
knew the method. To the end of the lesson even if many finished and started chatting
one group with Ali, Yasin and Mehmet was still calculating in a concentrated way
and trying to reach the result. In addition; Yakup who weren’t in the lesson last week
stated that the activity reached its aim commenting like “By this activity, it was
understood, it was an easy subject, | learnt immediately before it finished”. With the
help of this activity, students encountered a joyful experience with mathematical

tasks related with discussions about universal values and issues for a better world.

4.2 Students’ Views About the Activities

In this part, students’ written comments and evaluations about activities from
the activity assessment forms which delivered to them after the application are stated.
In order to evaluate their views and ideas, and verify the data derived from
observations, the meaningful statements that could be considered as data are stated
below.

Ismail: He states that he liked the topic because they wandered around and
had enjoyable times during the activities. He indicated that he will never forget area
measurement skills because they learned them by practically applying. Besides all,
he realized that measurement in mathematics is not made up of only metric system.
He couldn’t be able to pick some favorite activities because he thinks that each one
was better than the other. Mostly he felt happy and successful but the day he forgot
his task sheets at home he felt bored. He preferred to continue our future classes with
similar activities that related with their practical daily lives, instead of the regular
activities in books.

Yakup: He indicated that he liked this topic so much because he had a
chance to learn other measurement systems of various cultures. He also got
interesting information such as olive is the symbol of peace. He said that he felt

pretty fine during the activities because most of the students were able to solve the
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problems. He added as he feels bad towards topic when others couldn’t manage. He
stated that he rarely got bored during the activities and those were when he finished
earlier than his friends. According to him, the most boring activity was the one
related with Ottoman measurement systems because it was quite hard to convert the
units that they do not know and he thinks that it is not going to be useful for him in
future. The most comprehensible and easy activity was finding an area by dividing it
into pieces. He also prefers to continue mathematics classes with this kind of
practical activities related with their daily life- maybe not olive but another topic
because they already used olives-, instead of books and tests.

Ali: Ali liked the topic and thought that it is going to be useful for him in
future for sure. He stated that he felt happy and successful during the activities
because it was really fun. He signed all of the activities as his favorite one because
all of them were interesting and there wasn’t any boring one. He thought that he
understood all of them properly well. He didn’t want to change anything in activities,
conversely he emphasized that it is better for activities to be stay the same. He
passionately insisted on about continuing mathematics classes with this kind of
activities instead of regular ones, actually he begged for that because it was very fun.

Osman: He stated that he loved this topic related with olive and he thought
that it is going to be useful for him in future. According to him he learned why we
measured area and how people did that in past, in Ottoman. He said that he felt
happy because he learned many things. His most favorite activity was Halil Uncle
because he felt a little bit successful in that activity. The other activity that he liked
was Ottoman measurement units because he learned old measurement systems. He
also prefered to continue our classes with cultural activities.

Ferhat: He stated that he pretty much liked this topic because it was quite
linked with historical issues. He believed that if he will be an engineer in future,
those skills that he learned in this topic will be very useful for him then. He thought
that he quickly understood the point of activities and always felt successful. His
favorite activity was Ottoman measurement units because it was related with history.
He felt bored just one time and it was when he left his task sheet at home. He advised
that the area of Izmir should have been calculated instead of their village. He also
wanted to continue our mathematics classes with the activities related with their daily
life.
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Eren: He was indicated that he liked the topic and felt happy and successful
during the activities because it was fun. He thought that these skills he got from
activities will be useful for future. His favorite activity was the universal symbol of
peace. He felt bored about two times during the activities because he couldn’t be able
to answer the questions. He also preferred to continue the classes with the same style.

Mehmet: He indicated that he loved the topic related with olives. According
to him, he stopped hating mathematics and loved it due to this topic. He thought that
those skills will be useful for him in future because they are living in a village and
they inevitably will deal with olive farming staff. His favoriteactivities were Halil
Uncle and the universal symbol of peace. He never felt bored during the activities but
he actually didn’t like the activity called the area of the land of nomads. He also
preferred to apply that kind of activities during rest of our mathematics classes.

Yasin: He indicated that he liked the olive topic so much, except Ottoman
measurement topic. He thought that this topic will be quite useful for him in future,
especially when his grandfather who has olive gardens passed away, he will be the
new owner of gardens and then use those skills. He stated that he felt pretty good and
happy during the activities because he both had fun and understood the topics very
well. His favorite activities were Halil Uncle, while planting olives and the area of
the land of Nomads because he found them easier than the others. He said that he
never felt bored during the activities except Ottoman measurement topic. He also
preferred to continue the mathematics classes in the same style instead of following
the activities and problems in books. He added that he would prefer to visit Halil
Uncle’s house during the activity.

Riiya: She stated that she liked that topic and she found solutions of many
questions on her mind about olive at the same time. She appreciated that she learned
area and land measurement units such as doniim and hectare because she planed to
have an olive garden in future and she would use those information when she needed
to divide or measure the area or plant trees. She said that she got another point of
view to the mathematics thanks to this topic because she learned that how ancient
people used to measure and how mathematics is appeared. She thought that
application process of activites was fine and that’s why she felt happy and successful
because we did not pass activities quickly, we explained and interpreted each of
them. She couldn’t select a favorite activity because she liked all of them and all of

the activities were good and enjoyable. She said she never felt bored during the
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activities, laughed and played in all them. While there wasn’t any topic that she
couldn’t understand, the most easy and understandable one was converting area
measurement units according to her. She preferred to continue mathematics classes
with this kind of activities instead of regular ones. She also advised that it would be
better if the activity sheets are gathered together and delivered as booklets.

Yagmur: She stated that she liked very much those activities related with
olive, except the ones called the remaining area of olive tree and the area of the land
of nomads. According to her, some questions were very hard so sometimes she was
stressed. She also preferred to continue on those kinds of daily mathematical

activities.
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CHAPTER 5

CONCLUSIONS AND DISCUSSION

In this chapter the findings of the study are discussed. This chapter mainly
consists of three parts. In the first part, the results about the contribution of an
instruction enriched with ethnomathematics are elaborated. Implications and

recommendations for further studies are given in the second and third sections.

51 The Students’ Perceptions of and Engagement in
Ethnomathematics-based Activities in the Area Measurement Concept

In this part, the results emerging from collected data will be discussed in main

categories with the supplement of related literature.

5.1.1 The Theme is ‘Olive’

The first activity presentation that aimed to motivate students on the project
could be assessed as successful in terms of its aims, since students often interrupted
the presentation and wanted to share their own experiences about related topics of
olive. According to the quotations given by students, it can be easily said that most of
the students directly, a few of them indirectly have memories and experiences about
olive and olive farming. With the help of this activity, | had a chance to observe that
olive and olive farming hold a place in some degree in all of my students’ culture and
it is an integral part of their daily lives. Picking up the relevant topic was a quite
critical decision for the nature of this study. Yet, the expressions that students stated
in their paragraphs and their not being able to stay without interrupting during the
presentation was like approving that a suitable topic was chosen to be integrated in
mathematics. The six aspects of mathematical human activity that influences
children’s lives are proposed by Bishop (1988a) to the teachers who want their

students to derive personal relevance from learning mathematics in school to
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promote their every day experiences and connect them to the mathematics
lessons. Therefore, this activity seemed to be a good start to develop and apply
culturally relevant mathematics for measurement as one of the Bishop’s main
activities of human. Overall, the “olive” topic quite took students’ attention, let them
to feel familiar and revealed their cultural self-confidence. Beside them,this activity
also supported the theme decision about “olive” as a right one for a study which

stresses to link students’ cultural experiences with mathematics.

5.1.2 Culture Related Topic

During the activities it was observed that students answered the related
guiding questions according to their existing knowledge gained not from school but
from daily practices quite easily without any direction. Their this reaction in
activities might be interpreted as an indicator of their high involvement in
measurement topic in their daily lives, instead of a boring or frustrated activity. The
tasks were about measurement concept but most of the students, doesn’t matter their
previous achievement, contributed in some way mostly by sharing their experiences
about measurement issue in olive groves. With this activity, the students started to be
more aware of the fact that mathematics exists outside school and in their culture,
just like the Maldivian students in Adam’s (2004) study after an ethnomathematics
based measurement unit. When the students in our study were presented activities on
olive theme in the main activities, they also seemed to appreciate the measurement
topic, understand it quite well and perform better as a whole class. This result of the
study may be concluded as the mathematics that they cannot link with reality and
rationalize, became meaningful when it is associated with olive theme.

Also during the last activities which structured on problem situations, it was
obvious that the problems about familiar contexts achieved to keep students in
activities, let them to internalize the situation and being aware of the steps that they
follow in real meaning. It was an expected result of an ethnomathematical curriculum
because according to Adam (2004), when ethnomathematical approaches are applied,
the “school” mathematics is getting more relevant and meaningful for students.
Kurumeh, Onah and Mohammed (2012) also proposes ethnomathematics as a very

significant strategy for increased meaningful understanding of concepts. In Lipka and
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his colleagues’ experimental study with indigenous Yup’ik students, cultural topics
of modules that they used provided real and positive connections for students. Thus,
similarly in our situation, students developed meaningful and real connections with
presented mathematical tasks and performed better in activities when they were
exposed to a mathematics which is related with their experiences, familiar daily
practices and culture.

Most of the students’ favorite activity was the first one that the wise man
about olive farming was guiding the students about measurement with recorded
videos. It was not quite surprising that student liked this activity so much because
when they were exposed to locally familiar context and stories, as well as the
inclusion of local people who were known to the students, they were becoming more
connected to math (interviews with students in the village of Manokotak, Alaska,
2003). Our students were also quite interested in tasks, when they were presented
ethnomathematical activities with familiar context, and they showed their interest
with being excited to compare their answers with his ones, making some jokes about
him and showing their desire to be closer to the wise man by one of them saying that
he wished visiting Halil Uncle’s house instead of watching him from video.

As well as inclusion of a local people who was known to the students may
explain their interest increase, the sub-activities in this task which is quite related to
their daily olive farming practices may consist the other reason. When they were
taught with familiar contexts that they already knew unconsciously, they felt better
and started to achieve well. About this activity, some of the students said that they
liked it because they felt more successful in it or they found it easier than the others.
The generally existing disconnection that students perceive as separating real life
from the academic world can be minimized by employing culturally-significant
examples and contexts from their everyday life (Greene, 2000) just as tried to be
done in this study. Thus, if I interpret the students’ expressions and literature, I can
conclude that they built interest to the mathematical tasks and then it became
meaningful when they were introduced with familiar activities due to

ethnomathematics method.
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5.1.3 Out of School Mathematics

The results of the study revealed that students had already knew some main
strategies which presented in program and books due to their previous experiences in
the field which requires to practice unconsciously those mathematical activities in
daily practices. Most of the students started to stepping sides of gardens and
calculated the estimated area ordinarily and in a confident way without waiting any
guidance. However, their quick responses with self confidence in measurement
activities probably cannot be associated with their previous experiences in
mathematics classrooms. Actually they must be never thought about the relationship
between those traditionally used methods and mathematics lessons. They were
thinking mathematically and using its connection with their daily life unwittingly
during those activities with the help of their previous experiences about olive
farming. In Adam’s (2004) study which has quite similar findings with our study, the
students and even the teachers who were not aware that mathematics exists outside
school and in their culture started to feel that mathematics is already included in their
daily practices with the help of the ethnomathematics-based activities on
measurement. In a similar way, our students saw that mathematics at work in society,
connected school mathematics to real world activities and actively understood that
mathematics as something that humans develop in response to particular situations
with the help of the ethnomathematical instructions (Adam, 2004).

Also according to the students’ views about the activities, they found
important to learn how to measure due to some reasons like; planning to have olive
gardens in future, being a villager, becoming an engineer in future, etc. The dialogs
derived from students views about activities was quite parallel with the ones stated in
Adam’s study. From the interviews with students and teacher in this study, it is
concluded that they changed their traditional view about mathematics and realized
that they will use mathematics outside school and this led them to view mathematics
as a human activity.Therefore, similarly in Adam’s study,the use of context during
the lesson; the teacher’s helping and encouraging students to talk about mathematics
in the classroom; the students’ use of their own ethnomathematical experiences; and
the teacher and students’ linking ethnomathematics to school mathematics let us to

conclude as our students realized their already existing mathematics knowledge and
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its reflections in daily life, started to consider it necessary for future, and appreciated

their own mathematics with ethnomathematical tasks.

5.1.4 Motivation and Interest

Another theme that emerged from Adam’s (2004) study was about motivation
and interest. The interviewed Maldivian teachers all appreciated the motivational
aspect of ethnomathematical model because it is observed that when the
measurement topic started, students were motivated and interested in learning
mathematics. As the teacher and the researcher of the study, I also had a chance to
observe and compare my students’ behaviors and performances during those
activities and | had quite similar findings which are also supported with other data
resources. The data derived from all sources revealed that students generally enjoyed
and didn’t felt bored during the activities integrated with ethnomathematics (with
some topic and situation exceptions), they were excited about discussed topics,
completed the tasks in a motivated way without break out and impatiently wondered
about the next activity.

Moreover, in the activity assessment forms, all of the students said that they
prefer to continue to learning mathematics in the way they had during area
measurement topic, because they found it enjoyable, easier and interesting, just as the
%91 of the students who taught with ethnomathematics preferred in Adam’s (2004)
study. It means that implementation of ethnomathematical curriculum was
appreciated by students, increased motivation and interest and opted for other applied
methods during previous mathematics classes.Therefore, because this instruction
increased motivation and interest of students which is a quite necessary aspect for
meaningful mathematics learning (Zaslavsky, 1991), ethnomathematics may be
identified as an effective method that contribute to success in mathematics.

Besides the increase in motivation and interest, students’ mood during the
activities was noticeably different. It is concluded from the observations that students
were having good time and they were working in a concentrated, motivated,
energetic and smiling way. Their relaxed behaviors compared to previous situations

was even resulting with making jokes by using mathematical concepts, singing songs
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and dancing while working on the tasks, speaking, sharing and cooperating with
others. Those kinds of jokes and behaviors that started to be made by especially the
ones whom are identified as shy and unsuccessful before seem to be the indicator of
how students were relaxed and fearless; and enjoyed the mathematics during those
ethnomathematical activities just as stated in an article says that students feel more
comfortable and confident; and gain a better appreciation of math when they are
taught with a cultural perspective (Schultes & Shannon, 1997).

5.1.5 Experience and Self-Confidence

This interest gained from ethnomathematical activities, seemed to be turned
into self confidence naturally. Without the condition of high achievement or
academic success in previous classes, the students who live in this village, related
with olive farming in some way were expected to contribute and perform well due to
the intention and structure of the activities. Especially the ones whom are not good at
school mathematics but had first hand experiences about farming provided more
creative and practical answers during the activities. They probably realized that the
practices they have already been applying were working well in those tasks so they
felt confident because the tasks were designed by considering promoting real life
mathematics, but the olive farmer villagers’ real life, not the other middle class
communities. Besides, their active performance and quick strategies they developed
for the problem situations without any guidance seemed to let them to feel that that
was their playground and they got the ownership of the knowledge. Because, we
know that when the students understand conceptions from their own point of view
and with their own words, they feel that they have ownership in the subject and their
motivation to learn increases (Greene, 2000). Therefore, in the activities, students’
own experiences in real life turn to mathematical tasks and then self-confidence in
classroom; just as consonant with the main objective of ethnomathematics is a
program which is to raise student self-confidence, to enhance creativity, and to

promote cultural dignity (D’ Ambrosio 1990; Rosa, 2000).
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5.1.6 Matching the Tasks with Real Practices

Even if students revealed that they mostly liked the activities, some of the
developed activities unfortunately lacked of increasing their motivation and interest.
The second activity which aims to teach converting area measurement units each
other with a task about watering and fertilizing quantities while planting olive trees
was not met with interest and excitement by students as much as the others and they
had considerable difficulty especially in the beginning of the activity. This
unexpected situation might be explained with the necessity of proficiency about
length measurement unit before the area measurement —even if it is tried to be taught
with a one class hour long supplementary course. In addition to that, their not being
able to highly concentrate on the activities and getting bored might be because the
problem situation of the activity did not manage to take their attention. After the
feedbacks, for now | can admit that the topic of the activity was including many
technical information and it was hard for the students in that age group. Besides that
the other possible explanation for their disinterest might be about the topic of this
activity wasn’t referring to the students daily experiences that much. Activity was
about olive farming but as they stated before, the students was mostly active in
picking process of olive farming, not planting. They should be familiar at least but
their families’ planting practices were quite different than the ones stated in the
activity as they contradicted during the discussions.The task’s not being developed
by nourishing from students’ practices about olive planting but from technical
information gathered from various websites about olive farming with the assumption
of if the information is related with olive, then it will definitely touch my students’
culture didn’t work. Because this group was a particular one even in olive farmer
communities, so | should have considered that they might have particular practices
while developing this activity. Therefore,this disconnection should have been
prevented by employing real culturally-significant examples and contexts from
everyday life (Greene, 2000). Therefore, when the integrated topic did not match
well with students’ real practices, they failed to make connection and started to get
bored. With this point of view, it can be concluded that this activity was weak about

to serve for the targeted goals of ethnomathematics.
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In most of the conducted studies about ethnomathematics as stated in
literature part, the task development processes were mostly constructed on
ethnographic researches. The researchers mostly spent some time with local people
or local working groups to identify their mathematical daily practices and integrate it
into the school mathematics (Frangois & Pinxten, 2007, Lipka, et al., 2005,
Masingila, 1993&0wens & Kaleva, 2007). Even if local people’s daily practices
about olive farming were tried to be determined in this study with the ways stated in
methodology part with an ethnographic approach, the pursuit of presenting some
different and challenging tasks and activities related with olive to the students paved
the way for formation of some of these activities. A longer and detailed field research
with a professional group of mathematics curriculum developers and researchers on
ethnographic research for developing ethnomathematical tasks might eliminate this

failure and naturally result in more meaningful and successful tasks.

5.1.7 Real Culture and Experience

The other activity that failed to influence students was the one about old
Ottoman measurement system. According to the positive results of the Powell and
Temple’s (2001) study which suggests a board game called Oware - originally
coming from Africa - to support New Yorker African students’ mathematics in
school because children have a common biological root in Africa, this study about
Ottoman period measurement system that was in use of recent date was thought to be
appropriate as an ethnomathematical task. In this activity which was developed with
the assumption of they will like it because this former system will reflect their pure
culture taken by roots as in Powell and Temple’s (2001) study but students started to
want to change the topic by proposing olive stuff for the agenda after a while. In this
activity that students defined its Ottoman measurement units’ converting part as
irrelevant, useless and filled with complicated measurement concepts; it was clear
that they got bored and try to change the topic to olive which they prefer to work on
it. That’s why, this finding let us to remember that the real culture is not the one that
carried by the roots, it is the values that we create through our existence. From an

ethnomathematical perspective, mathematics is a human creation that emerges as
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people attempt to understand their world (Adam, Alangui, & Barton, in press).
However, with this activity students exposed to a mathematical task that includes
many never heard measurement units for them, so it probably was a mass of
meaningless expressions, instead of a way to understand their world.In other words,
applying ethnomathematics program in classrooms will help the students to enrich
their construction of mathematical ideas when it is presented by investigating and
exploring the mathematics in their cultural products and practices, instead of adding
the trivial and formalistic elements connected to a specific culture in the tasks
(Powell & Frankenstein, 1997).This finding also could be identified as a warning for
the activity development process as subjecting the mathematics in students’ daily
cultural practices and product which they understand their world instead of adding
some cultural elements about their history into the tasks.

5.1.8 Short & Problem-based Activity

Besides those possible factors discussed above, the 6 hour long length of both
of the activities that students got bored might be another reason to understand their
boredom. Especially the 3" activity wasappreciated by students at first, but after a
while they probably used up the interesting elements existing in activities and started
to get bored of them. However, when the situation is compared with especially last
small problem based activities, students’ being quite concentrated of tasks easily,
non-stop motivation during 2 hour long performances, and their preferences about
less longer activities in activity assessment forms clearly revealed the deficiency of
those long activities. By considering this, especially the students like Emre who has
hyperactivity and concentration disorder probably will feel better and participate
with a higher performance if he could feel that he can achieve to complete the task
quicker and without spreading. Because Emre was observed as quite active, happy
and focused during the last short and problem based activities on the contrary of first
long ones. He also supported this idea by choosing one of those short problem based
activities the universal symbol of peace as his favorite one in activity assessment

form. Thus, the length of the activities might be critical for concentration and interest
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of students, so very long activities should be avoided during the ethnomathematical
activities.

The mentioned motivation decrease in long activities considerably increased
to the last activities which include problem situations at all. Besides the length of the
activities, this finding might be tied to the idea of problem solving activities are more
effective and motivating than regular exercises for students in ethnomathematical
programs, as Masingila (1993) suggested teachers to introduce mathematical ideas
through situations that engage students in problem solving. With this point of view, it
might be concluded that an ethnomathematics-based program is needed to be
presented with culturally relevant problems for a better concentration and
understanding.

Another gaining which observed during the activities was students’ easily
being integrated in problem solving method and following the steps familiarly. Due
to the nature of the activities, students were usually facing with problem situations
and fulfilling the required steps appropriately. Therefore, they naturally developed or
improved their problem solving skills with the help of ethnomathematical activities.
Also, any troubles in reading and interpreting the problems didn’t been observed
during the activities. They easily completed even the complicated problems by
following appropriate steps because probably they connected and explained the

meaning better when they were exposed to a familiar context such as olive.

5.1.9 Comparison of Students’ Performances

The most remarkable and interesting finding of the study to me was the
observable changes in previously low performer students’ performances during the
instruction. At the beginning of the study | had the same distance with all of the
students in means of expectations. I actually didn’t have any idea about on whom this
method will be effective. The aim was to have a positive increase on all of the
students’ performances, but while designing the activities, the needs of especially the
members of culturally particular villagers were considered to be fed as determined in
ethnomathematical principles for developing culturally relevant instruction in

mathematics. Thereby, as the teacher when I compare my students’ previous and
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recent performances, | had consonant results in this study with the aims of the
ethnomathematical program that stress to improve disadvantaged students
mathematics(Benn, 1997; Bishop, 2002).

During the activities, as a researcher and a teacher | could realize the
improvement in my students. There was an observable progress in their expressions,
questions and behaviors ever since the first activity. However, the most meaningful
changes in means of performance were observed in the students who may be
categorized as middle or lower middle achiever group. According to the stated
situation of those students in result part, Yasin, Ali and Yagmur were the ones who
had the most considerable improvement in terms of classroom performances.
Especially Yasin and Ali’s described practices were quite unique for me. Those
students who used to be striving but feeling their failure were looking like anxious
and worried and they needed to have intense motivators to take part in activities in
general before the instruction. However, for now the reverse was observed and they
were willing to take part in activities, exercises and problems almost quicker and
with more pleasure than the others.

In anyway, probably the tasks were quite relevant them culturally, as they
were not used to; the problem situations in activities seemed very familiar so it was
meaningful to them, and then they realized their potential to deal with them. Due to
the fact that ethno teaching approach is a viable option in promoting meaningful
learning(Kurumeh, Onah & Mohammed, 2012), they probably started to feel the
ownership of the knowledge may be for the first time and achieved to apply it in
classroom. In means of those acquisitions, these activities integrated with
ethnomathematics were fairly useful not to leave those lower middle achiever
students behind.

Activities of those students sorted above could be identified as a meaningful
data only when they are compared with their previous situations in classroom.
During the activities, the group that can be defined as higher-middle achievers, such
as Riiya, Yakup, ismail, Ferhat, Eren, had also good contributions. The activities also
took their attention, they were willing to take part in and they were happy as they
said. However, as their teacher, who knows their previous level and has the chance to
compare it with now, during and after instructions, I don’t think that those students
provided considerable data in means of the performance difference with the

ethnomathematical method. Because those students who already had high attitude
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and achievement before the instruction didn’t show a change in their behaviors and
performances in class with the instruction. In other words they just continued their
already high positive attitude and performance during the activities too.

Similarly, low achiever students also failed to provide considerable data in
means of performance difference. For example, Osman and Mehmet’s, as lowest
achievers in regular classes, observed situation during the activities revealed that
they were highly motivated and happy and especially Mehmet was contributing so
much about their daily mathematical practices during the instruction. However, even
if they proposed practical and logical mathematical statements, they were only active
in verbal expressions required in activities and had difficulties in converting them
into mathematical learning and applying in tasks.According to the results of the
study, ethnomathematical program couldn’t achieve winning the unsuccessful
students, probably because they don’t have enough mathematical base to step further
of participation in mathematics classes. In this case, it can be concluded that at least
some prerequisite attitude and knowledge level is required for ethnomathematical
activities to result in positive effect on students’ performances.

In short words, this study revealed that the instruction integrated with
ethnomathematics didn’t cause visible performance differences in high and low
achievers of the classroom compared to their previous performances. However,
middle and lower-middleachievers whose prerequisite knowledge and self-
confidence was limited showed considerable difference in means of performance and
behaviors due to the ethnomathematical activities. Those students who actually have
a potential to achieve in mathematics but give up, refused or don’t know how to use
it for some reasons started to get the ownership of the knowledge again with the help
of attractive, culturally relevant and familiar mathematical activities. The high
achievers didn’t have a breaking point like the others during these activities because
they were already attached and integrated to the mathematics. Thus,
ethnomathematical activities didn’t play a critical role in their performances but in
any way they appreciated and enjoyed the activities in general, and wanted to
continue the classes with similar activities in future.

Those middle and lower-middle achievers were actually social and culturally
disadvantaged students whose mathematical experiences in school are not culturally
consonant with their home experiences (Bishop, 2002). This mismatch probably

constituted one of the contributing factors to the low achievement of those students
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in mathematics (Lubienski, 2001). Yet, if it is remembered that school curriculum is
constructed with the values of middle class and the achievers are usually the ones
whom are quite familiar those values (Oakes 1990; Secada 1992; Tate 1997), the
performance increase of disadvantaged students may reveal that the results were
meaningful and consonant with ethnomathematical philosophy with the activities

which valued and referred to disadvantaged ones’ culture.

5.1.10 Promoting and Representing Students’ Cultures in Classroom

Those students were unconsciously and self-confidently participating to the
activities when they were feeling themselves as an expert —even better than teacher-
about daily measurement activities. This situation which brings achievement together
could be explained by their own culture’s unusedly being promoted in classroom, so
their feeling themselves important and comfortable to expose their potential. As
Zaslavsky (1998) suggested that the problems faced by underrepresented minorities
are a result of the schools ignoring the ethnomathematical knowledge that these
children bring from their homes and communities. In order to prevent this, in this
study, students were presented ethnomathematical tasks which are nourished from
their culture and the mainly promoted culture was this particular group of students’
culture during this implementation.

Another considerable finding of this study was the increase in students’
motivation and self-confidence when their culture was represented in classroom. As
also one of the basic elements of ethnomathematical program, | tried to value this
particular sub-culture’s practices and carry them on activities, instead of middle class
ones as in existing program. | tried to give students the message of their livings and
practices are valuable and the increase in especially some group of students’ self-
confidence and performances might be interpreted as the proof of that. For instance,
during the activities it was observed that Yasin was often giving anecdotes about his
father who is a tailor. Usually a father who is a tailor is not something to be proud of
in regular classrooms covered with middle class values, but this father was related
with measuring activities due to his job and this was making it an important,

desirable and popular job during the measuring activities in classroom. Thus Yasin
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felt it and started to usually say that he can ask it to his father, his father must know it
because of his job, etc. Yasin was quite happy and comfortable about it and it was
observable from his performance in classroom. Also, the other students were feeling
that their experiences were similarly seeing value, being found meaningful and worth
to share with others and their comfortable contributions about daily practices could
be linked to the same reason.

5.1.11 Awakening of Disadvantaged Ones

| believe that by using ethnomathematical method, this study got little but
very meaningful step in order to give voice to the community and value to local olive
farmer villagers” knowledge. The interesting anecdote from observations about
Yasin’s explaining a mathematical topic to Yakup , but Yakup’s not accepting it
wasa very concrete example to explain it better. It was a quite resourceful data for
me because Yasin’s explaining —even attempting to explaining- a mathematical topic
to Yakup was a moment that even couldn’t be imagined normally. Because Yasin
was one of the low performers, while Yakup was one of the high. However, I think it
is a quite meaningful acquisition for this study if Yasinwas evolved to easily and
confidently attempting this step which was not possible for him in general. He gained
that self-confidence during the activities because he learned the topics and felt ready
to share with others in these activities. In addition, Yakup’s laughing and not taking
his offer serious was the indicator of how ironic was the situation. In this study, the
target group was not the ones who are raised with middle class urban values, it was
the sub-cultural group. Thus villagers’ daily practices and values were promoted
during the activities and rural people got back the power in classroom. In this
manner, | think this study proved that if the teacher promotes students’ own values -
even in mathematics because they are also producing mathematical knowledge as a
human practice- instead of the ones presented in existing programs; they can expose

their real potential and might give them a chance to be successful in mathematics.
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5.1.12 Classroom Environment

Besides the factors related with student performances, one other positive
acquisition gained by this method was related with classroom atmosphere. According
to the observations, the students who were following task steps were not hesitating to
exchange knowledge, discuss about the concepts and ask for help. There was a
sharing, communicative, productive and exciting classroom environment that
flavored with fun and jokes. It was nice to observe such a classroom environment
because any kind of social conflict may be repelled in this classroom sharing and it
constitutes a precondition for a successful ethnomathematics program because the
students who share feel an ownership of their activities (Presmeg, 1988; Vithal &
Skovsmose, 1997).

Also during the activities, the former situation of the students who finish
earlier was not a problem anymore because the students who completed the task were
starting to help or watch the others without any direction. Especially high achievers
were walking around the classroom, checking and guiding the others just like an
assistant teacher, communicating with others, or discussing their strategies with peers
and it was observed that they were having fun while doing this. Finally, almost all of
the students were looking like happy. They constructed a classroom environment that
everybody respects each other and progress all together. Yakup had a related
expression about this topic in his activity assessment form that reveals he felt pretty
fine during the activities because most of the students were able to solve the
problems. He added as he feels bad towards topic when others couldn’t manage. This
idea probably was the result of his preference for a sharing point of view instead of
aaggressive one. Or maybe he appreciated this peaceful classroom environment
because everybody was concentrated on the tasks so an active and motivated
working environment was provided. In both ways, a liberal environment let students
to experience communication and sharing was tried to be provided the students
during the instructions and its positive results in performances were gained just like
in coherent results with the related literature which say culturally based mathematics
curriculum alters the social organization and communication in the classroom (Lipka,
at all., 2005).
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5.1.13 Awareness

Even if | concluded above that ethnomathematical activities didn’t play a
critic role in already successful students’ performances, it should be underlined that
the ones who indicated in activity assessment forms that they appreciated to learn
about other cultures and their practices were only successful students in the
classroom. Those students Riiya, Yakup, Ismail, Ferhat were the only ones who
focused on they got another point of view to the mathematics thanks to this topic,
they learned that how ancient people used to measure and how mathematics was
appeared, measurement in mathematics is not made up of only metric system, gained
interesting information such as olive is the symbol of peace, and appreciated
historical issues they learned. The others whom haven’t reached this accumulated
knowledge level yet were busy with their relatively lower level needs such as feeling
success and self-confidence in mathematics classroom maybe for the first time,
instead of the pleasure of intellectual discussions. Therefore, according to the results
of this study, it might be concluded that ethnomathematical pedagogy contributed the
higher achievers with wondering and learning other cultures” mathematical practices,
and developing intellectual point of view about mathematics. The others also liked
the activities and probably gained a point of view about those cultural issues but they
couldn’t concentrate on the difference and linkage with other field subjects to the
mathematics because of their own joy of victory about achieving mathematical tasks.

When the students generally who used to use metric system for measuring
learned the existence of different measurement systems of various cultures, they
started to feel and discuss the relationship between mathematics and culture. During
the spontaneous discussions they asked higher-up questions and felt the former
integration of Western Mathematics to our culture by mentioning historical issues by
themselves. Besides that, especially after the discussions about the relationship
between mathematics and culture, they realized that mathematics is not only about
numeric calculations; it is a discipline which is a cultural practice that is shaped by
needs and environment, and makes individuals conscious about social and cultural
issues. While they were talking about the measurement units that is still in use in
their village, they felt that how mathematics is intertwined with their culture and it

couldn’t be left easily just like other cultural elements. During those activities
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students started to think about social, political, cultural issues, they were getting
more aware of the phenomenon surrounding them, developed basic thinking skills,
and understand diverse issues and problems existing in society (D’ Ambrosio, 1995).
In addition, the students were encountered with quite unusual tasks such as
the combination of mathematics and art with ethnomathematics-based activities.
They discussed the meaning, the place in other cultures and popularity of the most
common figure of Anatolian handcrafts. They appreciated to learn about it and also
surprised to have a measurement task about it in mathematics class. As stated in
[zmirli’s (2011) collection, mathematics, along with music, arts, literature, and
sciences is a people product to humanize themselves and it is vital for human
societies. This study resulted in positively of integrating this cultural product as a
resource, which student took to the classroom with their cultural roots, and
mathematics in means of both performance in tasks and awareness about
sociocultural issues. Besides, students’ not getting bored any single moment of the
activity and their wish to continue moregave a clue about how and in which format

ethnomathematical activities are needed to be designed.

5.2  Implications of the Study

Because of ethnomathematics is a quite new and intact field of area especially
in Turkey, there exists countless implications still waiting to be practiced. With the
findings of the present study and previous researches, some suggestions can be made
for the educators.

It is a dilemma that there isn’t enough study on culturally relevant
mathematics education in Turkey, as a multicultural society. Therefore, this study
might offer good practices for culturally mathematics education in our country, in
order to let children be successful in mathematics by feeding their needs with
culturally relevant methods. In such kind of absence of studies, any research,
methods and task integration about ethnomathematics seem to be valuable as a
starting point. This study also focuses to develop a specific example for the
application of ethnomathematics concepts with students come from sub-populations.

Therefore, this study may not only provide practical task plan examples for teachers
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who want to integrate their lessons with ethnomathematics, but also may pave the
way for other studies and widen this research area for more practices in future.

First, the activities used in this study might be a resource for the teachers who
would like to apply ethnomathematics program in their classrooms. Since there isn’t
enough resource in means of ethnomathematical tasks in Turkey and worldwide,
teachers need to develop the tasks by themselves for their particular student
populations. Also, because of the mathematical thinking and methods are quite
different in different cultures, teachers should look for suitable activities from
diverse cultural contexts and analyze how these activities may be integrated into their
teaching to create a truly simulating and enriching environment to help all students
fully develop their potentials (Gerdes, 2001). Therefore, these plans might be a
guide/sample for teachers in other culturally similar villages. They also might lead
other teachers, who are willing to make ethnomathematics-based activities, about
how they can adapt the ideas to their own cultural context.

However, according to the experience | gained during this study, | can
suggest that with a professional group of curriculum developers and researchers on
ethnographic research and a longer and detailed field research for developing
ethnomathematical tasks would be result in more meaningful and successful tasks.
Therefore, if the professional researchers about both mathematics and ethnographic
field research come together and compose a study group, it would provide healthier
results to be used in classrooms.

As also mentioned above, there is a lack of resources about ethnomathematics
curriculum for practice. Due to the fact that only a limited number of mathematics
textbooks written from an ethnomathematical point of view are published, it would
be difficult for teachers and school boards to develop a common curriculum
(Zaslavsky, 1998). So, the curriculum developers should produce textbooks and
teaching materials that include ethnomathematics-based activities for students. Those
textbooks also should include strategies and methods about how to develop an
ethnomathematical activity for more practical application.

In order to find teachers who will be willing to apply ethnomathematical
activities —so the materials discussed above-; awareness about the existence of this
particularly new research area and its implications should be raised at first. In order
to inform and encourage mathematics teachers to use this program, some courses

related with ethnomathematics for pre-service teachers should be offered or these
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topics should be mentioned in mathematics education courses. At least, one course
that deals with questions and issues concerning education, race, ethnicity, and culture
is needed to be added on mathematics education faculties’ programs, and
multiculturalism perspective should be integrated into all their courses (Presmeg,
1998).

The preferential duty should be done as precondition of implications sorted
above is adopting a multicultural perspective and developing a culturally relevant
policy which is quite critic and essential for ethnomathematical program especially
for these days’ multicultural societies. According to the related literature, it is
suggested that mathematical concepts and ethnomathematical perspectives must be
integrated in the curriculum in a way that is sensitive to all cultures because when
schools are ignoring the ethnomathematical knowledge that these children bring from
their homes and communities, the underrepresented minorities are facing with
academic problems. It should be remembered that society and classroom as a micro
society have the similar sociocultural situations so a mathematics which is in a
relevant context also needed to be accepted in order to have meaning for all students
Zaslavsky (1998).

One of the most achievable steps in order to extend this field of research,
raise awareness about it, developing policies and related programs is organizing
scientific networking environments such as academic panels and conferences.
Throughout this way, ethnomathematics and its advantages should be known in
academic communities and the institutions such as Ministry of National Education
and professional program developer groups and they should be involved in
promoting this method (Kurumeh, Onah & Mohammed, 2012).

5.3 Recommendations for Further Studies

First of all, scholars, theorists, researchers, and practitioners in the field of
ethnomathematics should work towards devising a unified, universally-applicable
operational definition of the discipline because at present time there is no universally
accepted operational definition of what constitutes ethnomathematics and its
instructional elements. This is actually quite necessary for this research field because

a common operational definition will facilitate further studies about
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ethnomathematics (Ethnomathematics: Historical Overview, Critical Analysis,
Implications and Applications, nd).

Ethnomathematics requires more studies especially in our country. However,
when the existing researches in this field all around the world were evaluated,
qualitative studies are constructing the majority of all. This lack of quantitative data
on the subject makes a credible determination of the ability of ethnomathematics to
encourage material improvements in the current math achievement gap very difficult
(Ethnomathematics: Historical Overview, Critical Analysis, Implications and
Applications, nd).Therefore especially future quantitative researches should have
priority. Basically, in further experimental studies the relationship between
ethnomathematics and math achievement can be tested. Besides the quantitative
studies of the efficacy of ethnomathematics-based pedagogy and curricula, some
empirical studies that assess all of the major elements of ethnomathematics-based
instructional methodologies should be conducted. There isn’t any study about
ethnomathematical task development method so it is hard to construct material and
tasks about ethnomathematics. Thus, for practical usage, future research on the
subject should focus on the development of more specific frameworks for the
application of ethnomathematics concepts with different student sub-populations
(Ethnomathematics: Historical Overview, Critical Analysis, Implications and
Applications, nd).

This study aimed to develop ethnomathematical tasks about area
measurement topic and observe its contribution in students’ performances. However
some further studies may develop ethnomathematical tasks about other topics in
mathematics curriculum and examine its effect on students’ performances,
achievement and attitudes. It also will help to produce other practical examples to be
applied in classrooms and guide new attempts for in—class applications. In addition to
that some studies also might be implemented at different grades and the impact of
ethnomathematics-based instruction on different grades might be investigated.

Finally, ethno teaching techniques might also be incorporated with other
subjects’ curriculums as well as mathematics. The planners of all other subjects’
curriculum should study on ethno pedagogy in order to let students develop positive
attitude towards the subject as it will link home and school practices (Kurumeh,
Onah & Mohammed, 2012).
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APPENDICES
APPENDIX A

Task Sheets

DUZLEMSEL SEKILLERIN ALANLARI

i Diizlemsel balgelerin aanlarin strateji

kullonarak tahmin etmeyi

NELER GGRENECEGIZ?' ¢ Standart olmayan birimlerle alan
- glemeyi
o ‘J“' "i‘l-‘.‘ emey

?tf-" = @ "E # Standart birimlerle alan dlgmeyi

i Dolayli alan élgmeyi
i Diizlemsel bélgelerin alanlar ile ilgili

problem gizmeyi

Halil Amca zamaninda pek fazla okula gidememig, kogullar firsat

vermemig. Fakat yillardir gegimini bu topraklarda zeytincilik
yaparak gegiren Halil Amea, alan élgme konusunda birgok
matematikgiden iyi tahminler yapar olmug. Vari yogu zeytin
olan Halil Amca, zeytincilik yaparken pek ¢ok yerde
matematigi kullandigindan ¢ok iyi tahminler yapar hale

geldigini sdyliyor. Bir zeytinligin alammin ne kadar oldugunu,

hangi alanin digerinden fazla oldugunu, bir araziye ne kadar
fidan dikilecegini, gok iyi bir matematikgi gibi ip diye tahmin edip,
biliverirmig. O yiizden kéyde ¢ok énemli birisi olarak gériiliip herkes tarafindan sayilir
ve sevilirmig. Insanlar zeytin yetigtiriciligiyle ilgili bilemedikleri bir sey oldugunda
hemen ona kogarlarmig. Bir de, iyi matematikgi oldugunu bildiklerinden kimse onu
kandiramazmig. Haydi biz de Halil Amca gibi tahminlerde bulunup, &lgiip, bigip, istiine
bir de matematik bilgimizi ekleyip iki farkl zeytinlikten hangisinin alaninin daha genig
oldugunu bulalim. Arazilerin alanlarini kryaslayarak, tahmin edelim, élgelim, bigelim
bityuk olana karar vermeye ¢aligalim. Deneyelim bakalim gergek sonuglara ne kadar
yaklagabilecegiz... Belki biz bu ¢aligmalar yaparken, Halil Amca da bize yardimei olur,
kim bilir ©



5% Alan dlgmeye neden ihtiyag duyariz?
& Zeytinyetigtiriciliginde alan dlgmek gerekli midir? Neden?

Halil Amea diyor ki... !

Filiz'in dedesi zeytinliklerini gocuklari arasinda pay etmeye karar verdi. Biyik kizina
biiyiik araziyi vermeyi digiiniyor.

1. Arazi 2. Arazi

; Sizce bu iki zeytinlikten hangisinin alani daha biiyiiktiir?

! Nasil tahmin edersiniz?

Halil Amea diyor ki... !
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Biiyiik olan araziye karar verdik fakat emin miyiz?

&  Elimizde herhangi bir 6lgme araci olmadan, bu arazilerin ne kadar biyiiklikte
olduklarini tahmin edebilir miyiz? Nasil?

1. Arozi 2. Arazi
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SORULAR

Ornek:

Agagida krokisi verilen tarlalardan hangisinin alani daha biytiktir?

Ornek:

Zeynep zeytine gittikleri giinlerden birinde, zeytin topladiklar
bu arazinin alanini ok merak etmis ve dedesine sormug. Dedesi
ise; “sana bir ipucu verecegim fakat zeytinligin toplam alanim
kendin tahmin edeceksin” demig. Zeynep kabul etmig. Dedesi
ipucu olarak kare geklinde dikilmig zeytin agaglarinin her ikisinin
arasindaki mesafenin 5 metre oldujunu séylemig. Bu ipucu
Zeynep'in gekildeki zeytinligin alamm yaklagik elarak tahmin

etmesi igin yeterli midir?

Ornek:

Zeytin toplayan kayliler, egkenar dértgen
geklindeki zeytinligi gekildeki gullarla tamamen
kaplamak istiyorlar. Bunun igin kag tane gula
ihtiyaglari var hesaplayiniz.
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Ornek:

Fikret, siirekli zeytin toplamaya gittikleri zeytinligin alarim merak etmektedir. Elinde
zeytinligi dlgebilecek uzunlukta bir cetvel olmadigi igin alarim tahmin etmeye karar
verir. Oncelikle alanini dlgebilecedi bagka bir esya arar ve zeytin toplarken kullandiklar:
gullardan kare seklindeki birini secer. Culun bir kenarinin alarim 3 metre, alamini ise
3x3=9 metrekare olarak bulur. Daha sonra culu, zeytinlik arazisinin lizerine
yerlegtirerek, tim zeytinligi yaklagik 50 gul ile kaplayabilecegini fark eder. Buna gire
zeytinligin alam yaklagik olarak kag metrekaredir?

Ornek: . )
.

Yandaki 1 br® yi kullanarak, asagidaki gokgensel balgelerin alanlarini

tahmin ediniz: . . .
. - . . » . . .
[ ] ] [ ] ; [ ] [ ] L ] [ ] L ] [ ] L
[ ] [ 3 [ ] [ ] ] [ ] L
. o_[—- . . . -
[ ] [ ] » L ] L ] L ] [ ] [ ] a2 [ ] L ] L ]

- - - .
- L] L " L
L] L L ] L] L] L
[ ] L ] — L ]
L ] L] L] - L ] L] L] L »
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Ornek: D

Yandaki karesel bélgenin alanini 1 cm? olarak kabul ediniz.

Sekilde verilen gokgenlerin alanlar kag cm® dir?

Sekil 1 Sekil 2

veeee CM?

Ornek:

Yanda verilen karesel balgenin alani 1 br # dir. Buna gére asagida D ’

verilen cokgensel bélgelerin alanlar kag birim kareden

olugmaktadir?

Sekil 1 Sekil 2

. br weens B
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Ornek:

Sekilde verilen alanin kag tane a birim karelik bélgeden
olugtugunu bulunuz:

Ornek:

Sekildeki alanin kag tane A birimlik bélge ile
kaplanabilecegini bulunuz.

Ornek:

Sekilde verilen alamin kag tane A birimlik

dikdértgenselsel bilgeden olugtugunu bulunuz.

G‘rﬂmk: +

Sekilde verilen alanin kag tane A birimlik bilgeden
olugtuguru bulunuz:

128

[ A




Ornek:

Sekilde verilen alanin kag tane A birimlik

bélgeden olugtugunu bulunuz:

Ornek:

Agagidaki alan, bir kenari 3 ¢cm olan karelerden kag tanesiyle kaplanabilir?

O¢m

6 cm
Scmx3cm

Ornek:

Sekilde eni ve boyunun uzunlugu verilen dikdértgen geklindeki zeytinlik, bir kenar

uzunlugu 5m olan kare geklindeki gullardan kag tanesiyle tamamen kaplanabilir?

S0m

zeytinli 30m
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Ornek:
Bir kenar uzunlugu 60 m clan zeytinlik, eni & m boyu ise 10 m olan dikdsrtgen seklindeki

agagidaki gullardan kag tanesiyle kaplanabilir?

Ornek:
Bir kenar uzunlugu 60 m clan zeytinlik, eni 3m boyu ise 5 m olan dikdartgen geklindeki

agagidaki gullardan kag tanesiyle kaplanabilir?

Ornek:
Agadida verilen gokgensel balgeler bir kenari 1 cm olan karelerle kaplanacaktir. Kag

kareye ihtiyag oldugunu tahmin ediniz. Islem yaparak tahmininizle kargilagtiriniz.

70 cm

30 cm

40 cm

S0cm
30 cm

80 em

1cm

3 cm

25cm

1cm
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Biiyiik olan araziye karar verdik. Fakat "ne kadar” biyiik?

G )
* Arazileri kargilaghirirken hangi arazinin ne kadar bifyiik oldugunu kesin olarak

belirlemek igin ne yapmaliyiz?

Halil Amea diyor ki..!
Herkesge ayni olan, kigiden kigiye

dedismeyen ve genig Ttoplum kitleler
tarafindan bilinen ve kullanilan dlome

e ol
-.\‘/.1 j% araglarina standart dlgme araclar denir

GP Standart dlgme birimlerine hangi durumlarda ihtiyag duyariz? Ne igimize yarar?
MNe gibi avantajlart vardir?

En yaygin standart dlgi sistemi metrik

sistemdir.Metrik sistem de diger standart clme
sistemleri gibi kendi iginde alt ve Gst birimlere
ayrilmigtie ve bunlarin birkagine bir arada tagiyan
dlgt araclar yapilmigtir. 1 m* lik cetvelin dm, cm v
mm'leri ayrintih géstermesi gibi. Boylece ara
degerleri de kesin olarak dGlgebiliriz,

Bu arazileri metrik sistemi kullanarak dlgiiniiz.

? Biiyiik arazileri, elimizdeki dlgme araglariyla hatasiz clarak dlgmenin miimkiin olmadig

durumlarda ne yapabiliriz?

* Su dolu bir kuyunun derinligi nasil dlgeriz?, Bir ugagin yerden ne kadar yiiksekte
oldugunu nasil anlayabiliriz?, Tki gehir arasindaki mesafeyi nasil Glgebiliriz?,

Glnegin diinyaya uzakhigi nasil dlgilmiig clabilir?
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Halil Ameca diyor ki..!

Dogrudan olgemedigimiz ok biiytk uzunluk ve
alanlari dolayli yoldan dlceriz. Dolayli &lgme
“yontemlerinin bir cogu doﬁuda‘ dan dlgme imkan
olmadigi igin, bir ¢ogu da dogrudan olgmeye gore
daha kalay olduklar igin uretilmiglerdir. Arazi
alanlariun havadan cekilen fotograflarla ya da
dlcekli plan yardimiyla tespiti hep birer dolayh

olcmedir.

Bunun igin halk, biiyiik arazileri tigebilecek
araglara ya da havadon fofograf gekme
teknolojisine sahip olon Tapu Kadastro
uzmenlarine iktiyag duyar ve baylece bliyiik
arazilerin kesin tilgiimleri doloyl fakar daha
kolay yoldan yapims olur.

Bir bélgenin plani, gergek uzunluklart belli bir oranda kiigiltilerek
gizilir ve bu kiigiltme orani planin slgeginde belirtilir.

Bu zeytinliklerin 1/2500 olgekli planlari yandaki
gekilde verilmigtir. Arazilerin alanlarini planlardan
faydalanarak hesaplayiniz ve biiyiikliklerini
kiyaslayiniz.
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Ornek:

1:1000 &lgekle kiigiiltiilmig fotografi verilen, bir
kenar uzunlugu 6 cm olarak gésterilen kare
geklindeki bir zeytin bahgesinin gergek alani kag
santimetre karedir?

Ornek:

Sekildeki planda iki nokta arasi mesafe 5 metreye
denk gelmektedir. Buna gore plani verilen arazinin
gergek alamini kag metrekaredir?

Ornek:

Sekilde bir arazinin 1 : 10 slgekli plani verilmigtir.
Bu arazinin alam gergekte kag metre karedir?
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Ornek:

Sekilde 1/1000 dlgekli bir parkin alan

verilmigtir. Bu parkin ger¢ek alani kag

metrekaredir?

0,01 m

Ornek:

Sekilde 1/500 dlgekli bir bahgenin plam verilmigtir.
Bu bahgenin gergek alani kag metrekaredir?

Ornek:

Van G&li'nin haritas) yanda verilmigtir.
Haritada 1 birim uzunluk 19 km' ye kargilik
gelmektedir. Bu géliin alanm yaklagik olarak

kag kilometre karedir?

1I:I1I'I'I'Il

1 birim
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ALAN OLCME BIRIMLERINI BIRBIRINE DONUSTURME

i Alan dlgme birimlerini agiklayip,
birbirine dinigtirmeyi,
i Diizlemsel bélgelerin alanlar ile ilgili

problem ¢azmeyi.

Zeytinlik tesis ederken,

Zeytinlik  kurulacak araziye fidan dikilecek
noktalari isaretleriz. Tabii ki igsaretleme yaparken :
ne kadar sikhkla ve ne gekilde (kare, dikdortgen, &8

iicgen, vs.) fidan dikecegimizi dnceden belirlemis g
olmamiz gerekir.

Daha sonra igaretledigimiz dikim noktalam merkeze gelecek sgekilde fidan
gukurlarmni agamz. Cukurlar en az 5 dm x 5 dm (50cm x 50cm) boyutlarinda ve
60-70 cm derinlikte olmalidir. Ayrica, ne kadar genig cukur agarsak zeytinimizin
o kadar hizl geligecegi unutulmamalnyiz. Fidan dikim gukurlarini, capa veya kirek
kullanilarak elle acilabilecegimiz gibi dzellikle sayinin fazla oldugu durumlarda
makine olarak kepge veya toprak burqusu ile de agabiliriz.

Cukurlarin yuvarlak yerine kare geklinde olmasi tercih edilir. Yuvarlak geklindeki
gukurlarda dikim topraginin digindaki daha sert yapida olan toprak tabakasina
dikilen fidanin kaklerinin timinin aym anda fidanin geligmesinde olumsuzluga
neden olabilir. Ayrica, toprak burgusu ile agilan yuvarlak ¢ukurlarda burgunun
sikigtiracadi gukur kenarindaki toprak tabakas
fidan geligmesinde gerilemeye, hatta &lime
neden olabilir. Kare geklinde agilan gukurlarda
bu olumsuzluklar olmayacaktir.

Fidanlarin, dzellikle dikildikten sonraki ilk
bilyime  yillarinda  besin  ihtiyaglarim
kargilayabilmeleri igin gukurlara glbreleme
® yapariz. Her bir dikim gukuruna 1-2 kiirek
yanmig giftlik glibresi koymamiz yeterlidir.
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Tipli fidanlarin dikimini, ilkbaharda don tehlikesi olan bolgelerde don tehlikesi
gegtikten sonra baglayip Eylil ortalarina kadar, ilkbaharda don tehlikesinin
olmadi yerlerde ise yil igindeki her donemde yapabiliriz.

Resim 3

Fidanlarin dikimi sirasinda, qiibre ve ist toprag iyice karigtirarak gukura koyariz
(Resim 3).

Bunlarin istine fidan kokiiniin gibre ile direk temas etmesini onlemek igin bir
miktar toprak serperiz.

Tipli fidanlar topragini dagitmadan tipten gikarir ve gukurun ortasina koyariz
(Resim4).

Resim 6
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Daha dnceden ¢ikan alt toprak ile kalan glibreleri
karigtimp  kenarlardaki  bosluklari  doldurarak
sikastimimiz. Once cukur yari dolu iken, sonra tam

dolu iken toprag iyice sikishirirz.

Bu iglem wvapilirken, her fidana hdkim rizgdr
yininde ortalama 15 m. boyunda herek dikerek
fidanla birlikte sikigtirmmz (Resim 5, Resim 6).

Fidan givdesi dik olacak gekilde 2-3 noktadan
gevgek olarak herede baglarmz. Fidan badi govdeyi
ezmeyecek kalinlikta ve esnek olmalidir (Resim 7,
Sekil 1).

Kalan toprakla fidanin ¢evresine ganak yapariz.

Dikim topragimin sikigmasi ve fidan kdklerinin
toprakla tema edebilmesi igin mutloka can suyu

(en az 25-30 litre) veririz. (Resim 8).

Resim &

Tklim sartlari ve toprak ozellikleri yéniinden zeytin yetigtiriciligine oldukga uygun
olan kdyimiizde bir arazi satin alip, zeytin dikimi yapmaya karar verdik. Gegen
sonbaharda topragin drenajimi saglamak, kéklerin geligimi igin gerekli olan
mikroorganizmalar aktive etmek ve organik madde miktarim arthirmak igin
topradi derince isledik. Iklim sartlarini, agacin gelisimi ve verimliligini, elde
edilecek Uriiniin dejerlendirme seklini (yaglik, sofralik, siyah, yesil, vs.) dikkate
alarak bidlgemize en iyi adapte olmug gesit olan trilya zeytinini ekmeye karar
verdik. Dikim sikhgi ve dikim geklimize uygun olarak fidan dikilecek noktalar:
igsaretledik ve bdlgemizde en uyun dikim zamam elan Mayis ayinda gukurlar
agmaya karar verdik. Yukarida okudugumuz bilgilere gére en az 5 dm x 5dm
(50cmx50cm) boyutlarinda kare geklinde gukurlar agmamiz gerekiyormug. Ve ayni
zamanda gukurlarimiz ne kadar genig olursa zeytinimiz o kadar hizh geligirmis.
Biz de igenmedik zeytinlerimiz hizlica geligebilsin diye Im x Im (Im%)
boyutlarinda kare geklinde ¢ukurlar aghik. Fakat igte tam da bu noktada tikandik.
Her geyin milkemmel olmasini, en verimli zeytini en az masrafla yetigtirmek
istiyoruz, bunun igin epey aragtirma yaptik fakat bazi konularda igin iginden
¢ikamadik. Yukaridaki bilgileri ve matematik bilginizi kullanarak belki bize siz
yardimei olabilirsiniz. Iste bir tiirlii igin iginden gikamadigimiz o konular:
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(a) Aragtirmalarimiza gore, fidan dikiminden sonra zeytinin besin ihtiyacin
kargilayabilmesi igin dikim gukurunda her 25 dm? lik alana 1 kiirek diisecek
sekilde giibre dokiilmesi gerekiyormus. Fakat biz cukurlarimizi 1 m? lik
agtik. Her bir gukura kag kiirek giibre doldurmamiz gerektigini

bulamiyoruz.

(b) Cukurlar kapatip zeytin fidamini diktikten sonra, topragin sikigmasi ve
kisklerin toprakla yeterince temas etmesi icin 100 cm® ye en az 1 litre can
suyu verilmesi gerektigini 6rendik. 1 m® lik dikim alanlarimiza kag mililitre
su vermemiz gerekir?

(a)
cm® lik kartonu dikim noktasi merkezde olacak sekilde gukura yerlestirelim.
Cukurun alam kag metre kare hesaplayalim:

Her 25 dm? lik alana 1 kiirek giibre kullanilacak fakat bizim alanimiz m? cinsinden.

INe yapmaliyiz?
1 m? nin iginde kag tane dm © vardir?

Her bir gukura kag kiirek giibre dikmemiz gerektigini artik hesaplayabiliriz:

(b)

100 cm? ye 1 litre can suyu vermemiz gerekiyor fakat bizim alammiz m*

cinsinden.
INe yapmaliyiz?

1 m® nin icinde kag em® vardir?

Her bir gukura kag litre can suyu dokmemiz gerektigini artik hesaplayabiliriz:
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m®, dm® , cm® arasindaki iligkiyi gosteren matematiksel ifadeyi yaziniz:

Bir duzfernsel sekiin alan digdsind ifade etmek icin miimelrekare, desimelrekare,
hektomeirekare, dekametrekare ve kilometrekare birimlern de kulfarihr. Bu birfmierin
sembollen sirasiyla mm?, dm?, hm?, dam?, km?dir.
X100 x100 x700  x700 X700 X100
a m C mim

L =100 100 <100 100 100 +100

ORINEK:

Asgafidaki tabloyu uzunluk élgiim birimlerini dikkate alarak doldurunuz:

'Eilurnalrelmm Hektometrekare| Dekametrekare| Metrekare | Desimetrekare

(km?) (hm?) {dam®) {m?) {dm®) fem?)

Santimetrekare| Milimetrekare )

{mm?®

)

AN 7 ™ T ™Y T T, T TN ™

! 100 1 000 000 10 000 000 000

?

20000000 | 2 000 000 DOO

A

ORINEK:

Bir Kenar uzunlugu 1 km olan kare geklindeki bir arazinin alaninin kag
hektometrekare, dekametrekare ve metrekare oldugunu hesaplayimiz, tablo
olugturarak gasteriniz:

ORINEK: Tablolardaki bogluklar doldurunuz.

é mm? cm? km? m* h
70 000 000 00
1 000 000 000 000 10
850
\ 90 000 Y,
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dam?

hm?2 km2

0,0004

300

4600

16000 )

ORMEK: Asgagidaki bogluklari doldurunuz.

3em=
33km’=
Bhmi= ..

A5mi=

69mm= .

27T hm=
Mmi=.

3250 dam® = ...
3000 dam® = oo
32000 dam® = ...
25kmi= o
015hm*= ...

00530 km*= .

024hm°= .

2870 em= ...

046m= .

29km= .

650 dm® = ...
59000 dam®= .

dam

dm?®

hm?®

2

dm?®

'ICI“I'Iz

2
m

mE

hm®

hm?

Jhm?®

hm?

2
.m

dam
dam®
2

m

2
cm
dam?®

2
dam

sz
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432 km®= . m°
6000 cm®= ...
285dm?= ...
90000 em®= .. m
457 hm*= . ...m°
280000 mm® = .o
180dm?= ...
12hm*= ...
3000 m?= ..
23me =
ATOOhm? =
75mi= . hm
100000 m® = .. km?
782dm = .......m

29hm?= . dam?
178 dam® = __.__.em"
0186 dm®= ____..mm°
.. dam

0,00076 km®= oo

2mé= . _.dm®



0,15dam®= . _.mf= . ._.dm°

0,0003 km® = oo hm® = . dam®
7500dm*= _________.m=_ .. dam®
59000m %= e hm®= o km®
002m*+3dm®= . __.cm?
0,6 dam*+04 m° = ._....dm°
6km®+2dam®= ___________.m°
ORNEK:
Asadida verilen karesel ve dikdértgensel bilgelerin alanlarinin kag mm® oldugunu
bulunuz:
a M v b) L K ¢ Vg oj
[T L] [] ]
mm E 1Bem F
ol I ALl |
H 0,5m K &dm
ORMNEK:

Metrekaresi 150 TL den satilan 1 hm? lik bir arazinin tamamin almak isteyen bir
ciftgi kag TL ddemelidir?

ORNEK:

Unlii bir zeytinyagi markasi, gelecekteki iiretimlerini arttirmak igin Ege
Balgesi'nde 25 km? lik zeytinlikler tesis etmigtir. Tlerideki yillarda 1 m* den
yaklagik 10 kg zeytin elde edilecegi tahmin edildigine gdre, bu arazinin
tamamindan kag kg zeytin elde edilir?

Arazi dlgme birimlerinin alan dlgme birimlerinden fark: ne olabilir?
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Arazi dlgme birimleri (ar dekar daniim, hektar) giinliik hayatta nerelerde

kullanilmaktadir? Bilgi toplayiniz.

Ozellikle beg, bohee. arsa. tarla alant
glemede ar, dekar, hektar ve km® gibi

arazi birimleri kullanhirlar. Bunlarin

arazi élgileri diye edlandiriimalar:
biyik alonlar: lgerken kullanigh
olmalarindan &tiridir.

Arazi élgme birimleri, alan dleme birimlerinin ara bazamak larina
verilmis adlardir ve aralarinda 10'ar kat iligkisi bulunur.

('mm m})
'f:.foc;o r:_l,\} dekar |:'1mm£':|
, g o o
(daa) o

h‘eh ktar

(ha) G (a)

i i

km? hm? dam? m?
Bag, bahce, arsa gibi alanlan dlgmek igin arazi dli x10  x10
birimleri kullaniir. Burilar ar (a), dekar (dag) ve hektar pevr  dokar  ar
{ha) birimieridir. L
1 ar 100 metrekaredir, 1a =100m° fo <10

1 dekar 1000 metrekaradr, 1 daa = 1000 m? (1000 miye “1 déniim"” de denir)
1 hektar 10 000 metrekaredir. 1 ha = 10 000 m*®
1 kilometrekare 100 hektarcir. 1 km®= 100 ha
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Agagidaki tabloda bog birakilan yerlere uygun degerleri yazimz:

I{l'_

daa

ha

800

1500

20 000 Y,

ORNEK:

Agagida verilen iglemlerin bogluklarini doldurunuz:

2500m% =
75mi= .
léba=_
120 daa= .
3M2km*= .
213a+2ha= ..
600 dekar= ...
5700 dam®=
49ha= o
800m%=____
29dam’= ...
ba= .
3700 a=
8000me= .
40000mé= .
Bkmé=

e dENLM
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3800 km°= ..

6700 dam®= .

270ha= ..

DO e T

ha
.

km?

3ha= ..

12daa= ...

8ha= cor...... daa

8km“=_____.ha

170 daa= ...



ORNEK:

05a=......da;

43a= ... doa
003a=.____.m?

A734m*= . hm*=_____.ha
S @
6ha-300a=......da;
06daa+8m = .__.m
084ha-600m?= a

1 déniim zeytinligimiz var, 1 a kadar araziden ortalama 2 guval zetin toplaniyorsa,

bizim arazimizden yaklagik kag guval zeytin toplanir?

5 danim zeytinligimiz var, 1 daa araziye yaklagik 40 adet zetin fidan almamiz

gerekiyor. Bu durumda bizim arazimize ne kadar fidan gerekir?

1 a zeytinlik 500 TL ye satiliyorsa, 1 ha kadar zeytinlik yaklagik kag TL'ye satilir?



ORMNEK:

7 déniim arazinin 3 dekari nadasa birakiliyor. 30 arlik kismina zeytin dikilirse

geriye kag metrekarelik alan kalir?

ORNEK:
Tablo: 2009 Yl Bazi fllere Gére Tanm Alaniar
“ iler Toplam Alan| Ekilen Alan| Nadas
(daa) (daa) (daa)

Istanbul 700 997 632 441 -
Balikesir 4236910 | 2950 204 39 420
Aydin 3910 979 1662 313 22 642
Kitahya 3232139 2 642 505 456 183
Ordu 2 363 388 319 037 63 226

'\M'Jﬁ 2 Bh3 457 2 247 451 571 Eﬁﬁj

Sekilde verilen tabloya gire;

www. Uik gov.tr

a) 2009 yilinda, ekili alani en fazla ve en az olan iller arasindaki fark kag
hektardir?
b) Kitahya ve Aydin illerinde tarim alam diginda kalan alan kag ardir?

¢) Ordu ve Musg illerinde nadasa birakilan alanlar arasindaki fark kag
metrekaredir?

ORMNEK:

Sekildeki otopark krokisine gore, otoparkin
toplam alami 1,52 dam? dir. Her bir arag igin 8 m*
alan ayrildigina gére bog olan alan kag

desimetrekaredir?
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ESKI ve YENI ALAN OL¢UM BIRIMLERI

¢ Eski ve yeni alan 6lgiim birimlerini tantyip

kullanmayn,

¢ Farkh clan élgim birimlerinin, farkh oranlarla
bilyiiyiip kiiglilebildigini (sadece 100 er 100 er degil),
¢ Olgme birimlerinin, hangi ihtiyag durumlarina gore

olusturuldugu ve hangi durumlara gore degisebildigini.

Bir dlgmecinin her zaman igin cok eskiden kalma belgelerle karsilasma olasiligi vardir. Boyle
durumlarda karsisina degisik alan dlgii birimleri gikmaktadir, Oldukga iyi bir lgmeci olan Fatma,
biiyiik dedesinden kalan Osmanlica bir tapu buluyor. Babasinin anlattigina gore, bu tapu bir
zeytinlik tapusuymus. Komsu arazi sahibi akrabalariyle huzur iginde yasayan Fatma'nin ailesi,
tahmini buyikligiini bildikleri zeytinliklerinin kesin dl¢iilerini bulup araziyi ¢itle ¢evirmeye hig
gerek duymamislar. Bu yiizden tapu yillardir evin bir kisesinde duruyormus. Taa ki Fatma'nin eline
gegene kadar. Fatma hi¢ tanimadigi biiyiik dedesini gok merak
ediyor, onun hakkinda hep bir seyler d§renmek istiyormus. Tarihi
bilgilere her zaman ilgi duyan Fatma'nin, dlgme konusuyla da arasi
epey iyi oldugundan, bu Osmanlica tapunun sifresini ¢ézmek igin
gereken her seyi yapmay: kafasina koymustur. Fakat cslinda daha
80-90 yil 6nce, biiyiik dedesinin zamaninda kullanilan ¢lgii
birimleri hakkinda hig bir sey bilmemektedir ve tahminlerine
gdre bu zeytinlik tapusunda hep eski birimlere yer verilmisti.
Gelin, kiigiik dlgmeciler olarak hep beraber Fatma'ya yardim
edelim!

Osmanh Tapu Ornekleri

S ‘
| i
P
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=
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Osmanli Doneminden kalan bir tarla tapusu
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ESKI ZAMANLARDA KULLANILAN OLCU BIRIMLERL

Heniiz sehirler yokken, yazi bile bulunmamisken, ticaret biitiin diinyaya yayilivermisti, Insanlar
bolca seyahat eder ve ticaret yaparlard.

Buylik ihtimalle, tipki simdi oldugu gibi, o zamanlarda da
tiiccarlarin sordugu ilk ve en dnemli soru "ne kadar”
olmustur. Boylece ticaret geligirken, dlgme de geligmigtir.

Ornegin kumas, en dnemli ticari mallardan biri olagelmigtir.
Bu kadar @nemli bir mal birinin kulacryla ya da karisiyla
falan &lgiilemezdi. Ciinkii kumasi alan kisi dev gibi birinin
kollarini  kullanmak isterken, satici ise bir bebeginkini
tercih ederdi.

Boylece, eski insanlar sabit (standart), yani kisiden kisiye
degismeyen ol¢ii birimleri yapmaya kara~ verdiler.

Herhangi bir biiyiikligii ya da niceligi slgmek igin, tarih | |

boyunca Misirlilar, Babiller, Cinliler, Hintliler, Romalilar, _

Yunanlar ve Meks kalilar gibi birgok uvgarlik kendi dlgme 'p‘;’;’:;;'n'r.'.' :?;'i"e'55#'5:?:&.':;‘:?2“.::";"'
sistemlerini kendileri gelistirmislerdir,

Bu ¢ok degisik tarihi dlgii sistemlerinden bazilarina bir goz atalim:
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MISIRLILAR

Misirlilar, herkesin kullanabilecedi ortak bir uzunluk 8lgiisii bulmaya karar verdiler ve
firavunlarinin kolunu sl¢iip, bu uzunluga “cubit” (kibit) dediler. El ve parmak ise daha kiigik
uzunluklari dlgmek igin kullanildi. Misirlilarin sistemine gére 1 kiibit = 7 el = 28 parmak idi. Bazi
arkeologlara gore, Misirlilar dlgiim yapmak icin 100 kiibitlik (yaklasik 52 metre) sarili ipler ya da
gubuklar kullanmaktaydilar.

1 Cubit
?ﬁ“" | I l I 1 cubit?
1 tngee
o—— 1 Cublt ———]

1 cubit

1 kibit  7el 52.4 cm

1el 4 parmak 748 cm

1 parmak 1,87 cm

Misirhilar, uzunluklar slgmek icin zaten sabit bir dlgii se¢mislerdi; eski firavunun dirsegi ile
parmaklart arasindaki uzaklik= yaklasik 52 cm. Artik tarlalarinin alanlarini hesaplamak onlar igin
hig de zor degildi. Alan dlgmek igin, her kenari 1 cubit olan (1 cubit x 1 cubit = 1 cubit?) bir kare
olusturdular ve herkes tarlalarini bu kareler ile d ¢tii. Nasil slgmiis olabilirler? Bu ne islerine
yaramis olabilir?

Bir cubit SigU gubufu- Egizio Muzesi, Toring, italya.
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Bilinen ilk dlgii sistemlerinden bir digerini ise Hindistanlilar icat etmis ve yiizyillar boyunca
kullanmiglar.

Milattan énce 3000-1500 yillari arasinda Indus Vadisi Uygarhgi, slgiim birimlerini
standartlastirmak igin teferruath bir yéntem gelistirdi.

Antik Hintlilerin gelistirdigi bu dlgme sistemi
de, fipki Misirlilarinki gibi biiyiik dlglide insan
viicudunun par¢alarina gore belirlenmisti.

Bu standart uzunluk birimleri, antik Hint
tapinaklari inga edilirken ve Lothal,
Surkotadai, Dolavira gibi kentler planlanirken
cok ise yaramislardir,

Hintlilerin geligtirdigi bu sistem, diger antik
olcii sistemlerinin icinde en muazzam olaniydi
giinkii bu sistemde ondalikli sayilardan olusan
kiigiik birimler de kullaniliyor ve bu birimler ¢ok kiiciik uzunluklar: bile dlcerken hi¢ hata
yapmadan kesin sonuglar veriyordu. Yine bu sistem yoluyla gok biiyiik uzunluklari slgmeyi de
basarmiglard..

AntikUman kenti Lothal. Gujsrat, Hindistan

Hintliler kullandiklari 6lcii birimlerinde ‘angula’y! referans aldilar ve angula, orta biiyiikliikteki bir
adamin orta parmaginin orta boliiminin uzunlugu olarck belirlenmisti.
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IV

Angula 1 parmak 3.4925 cm
Hasta

Kishku 24 angula 83.82cm
Muzam

Goruta yaklagik
Orkrosa 14-15 km
Yojana

Lothal kentinde yapilan kazilarda 2 mm den kiigiik fildigi
cetveller bulunmus. Mohenjo-daro kazilari sonucu bulunan

33.5 cm lik bir cetvelin ise ¢ok kiigiik birimlere hatasiz
bir sekilde baliinmis oldugu goriilmiis. Yine bu kiigliciik
birimlerden olusturduklar: karelerle alan dlgimleri de
yapmislar,

Antik Hint metinlerinden Upanishads'da, bir atom ne
kadar kiigiiktir sorusuna; “saginizin bir tek telinin
tepesine bakiniz. Bunu 100 esit pargaya boldigiini zii
hayal ediniz. Bu parcalardan bir tanesini de 100 parcaya
bolerseniz, iste o kadar kiigiiktir” seklinde cevap
verilmigtir,
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Yollar ve sehir duvarlar:
yaparken gerekli olan biiyiik
uzunluklar igin goruta, orkrosa
ve yojana (yaklasik 14-15 km)
kullanilirken, ayni zamanda ok
kiiciik uzunluklar da Hint bilim
adamlar: ve matematikgileri
tarafindan élciilebiliyormus.

Hindu Measures

Division of day

Bpatvgaie | vgae * 44 Sl
B Ipn L4 Sl
Wil clmBeviels MhSeed
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Mgl « |l duann = |srdy
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L
Length
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MEKSIKA

Eski Meksikalilar, kendi 6lgme sistemlerini, viicutlarini ve
trettikleri pek gok el yapimi aletlerini kullanarak
gelistirdiler. Olgiim sistemleri gok kesin sonuglar
vermiyordu glinkii viicut dlgiileri kisiden kisiye, dlgiim
aletleri ise kullanilan bélgeden bolge degisiyordu.

- Dolayisiyla ticari iglerin biyyiik kismi iyi niyete ve bu
alandaki deneyime dayaliydi. Bélgeler arasinda iriin takasi
yapan ‘pochtecas’ denilen tiiccarlar, iilke igindeki vergi ve
finansal igleri kontrol etmek icin Meksika Imparatoriugu
icerisinde kullanilan dlgiim sistemini standartlastirmak
istediler.

Birgok uzunluk birimi resimli sembollerle
gosterilirdi; .

isim ESDEGERL

Cemacolli Kol

Cemmolicpitl Kemik

Cenmaitl El

Cenxocpalli Ayak izi |
Cenyollotli Kalp |

Meksikalilarin alanlari nasil Glgtiiklerine
dair kesin kaynaklar olmasa da, belirtilen
uzunluk birimlerinden yola ¢ikarak cismin
uzunluk ve genigligini carparak alanlars
yiizeyleri dlgtikleri tahmin ediliyor.

p———————SsCINXOCPALLY — |
e ——— D —— — >

eSS
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Buglin kullandigimiz &lciim sistemlerinden farkl dlcme sistemlerinin var oldugunu daha dnee
duymusg muydunuz? Duyduysaniz hangileri? Duymadiysamiz sizce neden?

Neden farkl kiiltiirler farkli &lgiim sistemleri geligtirmis olabilirler?
Bu gelisimi gerekli kilan sosyal, politik, ekonomik ve bilimsel faktarler neler olabilir?

Bizim kullanmakta eldugumuz &lcii sistemi hangi sistemdir? Bu sistem bizim kendi kiiltiirimiize mi
aittir? Sizce, eski zamanlarda kendimize ait élgii sistemleri kullanmis olabilir miyiz?

OSMANLI DONEMI OLCU SISTEMLERL

Osmanh dénemi &lcii sistemlerinin temelini, Selguklu ve
Beylikler Danemi dlcii birimleri olugturmaktadir.

Osmanli dncesi Tiirk 6lcii sistemleri Orta Asya kaynakhdir ve
hem Iran'la hem de Cin'le gelistirilen ticari iligkiler senucunda
olusmugtur.

Divan-i Ligati't Tirk . gindelik yasamda kullanilan lcli ve tart

birimlerinin saptanmasinda bu dénem igin en dnemli kaynaktir,
Z | Arazi dlglimlerinde kul'anilan yerel 8lcii adlart bu kaynakta yer

Lodd Latul almaktadir.

., _‘_.#'
r P
5 i"*

Rhionas s i 41084

PSRy PR TSNP P
Z Osmanli'da eskiden kullanlan temel uzunluk &lglisi ‘argm’ di.
Argin (=68 em), parmak ucundan dirsede kadarki uzunlugu
temel alirdi; bu bakimdan Eski Misirlilarin kiibitine benziyordu.
Farsga 'ars’ kol, 'in’ ise bu demektir.

Carsi arsini, kumas dlgmekte kullanilirdi. Kumag, elde tutulup

Kanuni Sultan Sileyman sevrl metematikgilerinden dirsz'g"'e dolandirilarak Ull;ul'.ll"du Daha sonra |P'Ek|| fiYﬂ"ﬂfll‘ilﬁ

Metrzks Nazuun, agirikve wuniuk Slidieri Gzerine  getmas) dolayisi ile fiyah yiikseltme yerine Glgii birimi

R kisaltilarak, halka fiyatlari pahali géstermemek icin 65 cm'lik
Fars kikenli endaze birimi kullanildr,

“Ben Haleb'de iken su kadar argin atlardim” diye baol keseden atan
birine “Haleb ordaysa, argin burada” demisler. Bir halk tirkiisinde,
sevdiginin belinin ince oldugunu anlatmak iin “Olcelim de o giizelin
ince belini, Bir giimiis enddze ile" misralar kullaniliis.
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UZUNLUK OL¢U BIRIMLERL

Hat 1Z nokta

Parmak 12 hat

Ayak -
Koo 12 parmak

Endaze |

Arsin

Zirai = 2 ayak

1
Kulag

Berid -
Menzil

Eski mil 5,000 ayak

Fersah 3 eski mil

Merhale 200 berid

600 ayak

0.219 mm

263 mm

3.157 em

37.887 cm

65 cm

68 cm

75774 cm

1.8288m

227 m

1,894.35m

5.685 km

45.480 km

ALAN OLCU BIRIMLERI

1 evlek 400 arsin® 229,668 m*

4 evlek

Eski déniim 919 m*

1600 arsin®

Biyik 4
b 2,720 m

1 ayak® 144 parmak®  0,14354 m*

; AT 0,002929751

1869 'da gikarilan bir yasayla Osmanh Irrparatoriugu’nda

metre sistemine gecme karari alinmis, ama bu uygulamada pek yayginlik kazanmamistir. Halkin,
yiizyillardir kullana geldikleri bu geleneksel 6lgii birimlerini terk etmeleri pek kolay olmamigtir. 58
yil boyunca hem uluslar arasi hem de geleneksel birimler beraber kullanilmigtir,
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METRIK SISTEM

Yukarida bahsettigimiz biitin bu ilk olgii birimleri iki ana
nedenle itirazlara neden oluyordu;

Birinci neden, viicudun herhangi bir béliimiiniin biiyiikligiine
dayanan bir algii biriminin (her insanin boyu, el ve ayak gibi
organlari farkl uzunluklarda oldugundan) olgiimii yapana gore
degismesiydi. Birbiriyle iligkili 7 ulusiar aras: birim. Saat yonlnde

K_elvmusn‘n,samye(zamm),metrewzunluku
Ikincisi ise, dijit, parmak, el, kiibit, arsin, dirhem, kile ve Xlozram (a&iriik) kandeia (1K) mol

kulag gibi &lgli birimleri arasinda hicbir bagintinin VAR SSORIBUY. wpes o).
bulunmamasiydi. Bunlarin hepsi uzunluk &lgiimiinde kullanilmakla birlikte, herhangi birini &biiriine
dogru olarak doniistiirmek zordu.

Ayni biiyiikligin her ilkede degisik bir birimle &lgiilmesi giinlik yasamda,
uluslararasi ticarette, dzellikle bilim dinyasinda biiyiik karigikliklara yol
acar, Bu karigikliga son vermek icin, 1960ta Birlesmis Milletler drgiitiinin
onciiligtiyle uluslararasi bir dlgi sistemi olusturuldu. Fransizca adi Systeme
Internationale d'Unites (Uluslararasi Birimler Sistemi) olan ve tiim
diinyada SI kisaltmasiyla bilinen bu sistem bugiin bilim diinyasinda biiyiik
olgiide benimsenmistir. Ama giinliik kullanimda metre sistemi ile Ingiliz ve
Amerikan sistemleri hdld egemenligini siirdiiriiyor.

Eski Yunanca olan metre sézciigi, “ol¢ii" anlamindadir. Metrik sistemde, uzunluk dlgiisiiniin birimi
olarak kullanilan 1 metre, Kuzey Kutbu ile Ekvator arasindaki mesafenin 10 milyonda birine esittir.
Metrenin askatlarina ve iist katlarina, Yunanca ve Latince eklerden tiiretilen yeni isimler verildi.
Uluslararasi bir "6rnek metre” yapildi. Platinyum bir gubuktan yapilan bu metrenin uzerinde, 1 metre
aralikla iki gizgi vardir. Dinyamin her tarafinda ornek
olarak kabul edilen bu metreye bakilarak gogaltilan
uzunluk olgiileri, tim diinyada kullaniimaktadir,
Fransiz halki, onceleri metrik sistemi kullanmamak
icin direndi. Ancak, 1837 yilinda ¢ikarilan bir yasa ile
bu sistemin kullaniimasi zorunluluk haline getirildi.
Diinyanin her ydaresindeki bilim adamlari ise, bu
sistemi kolayca benimsediler.

William Thomson ve James Clerk Maxwell metrik

Sistemin teorik geligiminde etkili olan kigiler

Tiirkiye Cumhuriyeti'nin ilanindan sonra, Atatiirk Devrimleri ile, 1 Ocak 1933 ' te uluslar aras:
birimlerin kullanimi zorunlu hale gelirken gelenekse! birimlerin kullanimi yasaklanmigtir.
Ornegin bundan 80 yil énce iilkemizde kumaslar arsin ile dlgiiliir, ekmek okka ile, bugday kile
ile tartilirdi. Bugiin bu birimler tiimiyle unutuldu; giinii yillardir diinyanin birgok ilkesinde
oldugu gibi metre sistemini (metrik sistemi) kullaniyoruz.

Giinimiizde hala kullanilagelen geleneksel élgii birimleri var mi?
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G6UNUMUZDE HALA KULLANILAN GELENEKSEL OLCU BIRIMLERT

Tarih boyunca birgok farkl kiiltiir kendi resmi élciim sistemlerini olusturmus ve giinii geldiginde
terk etmek zorunda kalmis olsalar dahi, bu sistemleri insanlarin kiiltirlerinden biranda koparip
atmak pek de mimkiin olmamigtie,

Resmi olarak kullammda olmasa da, bu aligilmis
geleneksel sistemlerin bazilar diinyada birgok insan
tarafindan glinlik vasamda hala kullamlmaktadir,
Ulkemizde de bugiin giincelligini yitirmis olmasina
ragmen eski uzunluk &l¢ii birimlerinden bazilar: ile
kargilagilabilmektedir,

Giftgiler arasinda halen kullanilan Déniim ve Eviek
birimleri bu duruma verilebilecek &rneklerden
birkacidir.

DONUM

Déniim, 918,393 m®'lik geleneksel Tiirk kikenli eski bir alan &lciisiidiir ve bir giinde siiriilebilecek
arazi miktarin temsil etmektedir. Tirkiye, Israil, Filistin, Hirvatistan ve Balkanlarda hala
kullarilmaktadir. Eskiden eni - boyu 40'ar adim olarak kullanilan bir alan slgii birimiydi.

1931 yihinda gikarhlan Olgiiler ve Ayarlar Kanununda déniim biriminin kullanilmasindan vazgecilmek
istenmis ve yasaca yer wverilmemistir. Ancak halk arasinda dénim birimi kullamlmaya devam
edilmistir.

Giiniimiizde ise 1000 m® alana esit olan dekar yerine kullanilmaktadir.

Genelde Tirkiye'de arsa ve tarlalarin yizdlgiimiinii belirtmekte kullanilir, Eski Osmanh alan &lcme
birimlerinden dénim'iin modern birim dekar'a olan yakinli§i sebebiyle giiniimiizde halk arasinda
dekar tabiri yerine danim ismi kullanhr.

1945 yilinda Ciftgiyi Topraklandirma Yasas: ile déniim 1000 m®ye esit kabul edilmis ve halen bu
gekilde kullanilmalkctadir,

EVLEK

Evlek ise eskiden Tirkiye'de ve Sirbistan'da kullarulan Tiirk kakenli bir alan birimidir. Eviek'in
anlami, sabanla bir geciste islenen arazi dilimdir.

Farkl kaynaklara gére;

1 evlek = 400 argin kare = 229 667953 metrekare
1 eviek = } déniim = 302 metrekare

Giiniimiizde, Tirkiye'nin bazi yérelerinde evlek kelimesi ar arazi birimi (1 ar = 100 metrekare) icin
de kullanimaktadir,
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Anadolu'da en fazla kargilagilan ve kullanildigi yere gdre degisen bazi eski &l¢ii birimleri;

 Afyon 1 doniim 1 2000.00m*  Izmir 1satrag 057417 m*
Ankara 1 mucur 32.3544m°  Karapinar 1iftci donimi 250000 m*
1 sinik 129.1883 m* 1 yeni déniim ~ 2025.00 m’
1 yarim 516.753 m* 1hiikiimetdoniimii 1000.00 m*
Aydin 1 satrag 057417 m* KMaras  1giftlik 3000.00 m*
Bursa 1 muzur 464336 m’ Niksar 1/2 tenekebugday  1300.00 m*
 Eskisehir  larabaot  4-6donim | Terme 1 kesim 3600.00 m*
Erzurum 1 batman 459.336 m* Alagam 1 kabak 800000 m’
Ermenek  1kutu 45-5 kg Sivas  1dlgek 918672 m° |
_Gaziantep  1kile 160-170 kg  leviek 229668 m* |
‘ 1 timin 1/8 kile 1 kile 12861.408 m’
 Giresun 1 kod 1500.00 m? Tokat 1 rublag  1837.344 m’
I 1 kiye 2500.00 m? Trabzon  1kot 1200.00 m*
L 1 karig 20 em? S.Urfa 1 timin 1837.344 m’
Istanbul 1 kile 1837.344 m* 1gerik 150.00 m*
1 miid 36746.88 m’

Giiniimiizde eskiden oldugu gibi gegerli resmi dlgii birimlerinin yaninda, anlamlarini, degerlerini ancak
halkin bildigi bazi olgii birimleri de kullanilmaktadir. Bu élcii birimleri zamana uygunluk agisindan
degisiklikler gostermigtir. Bu dlciilerin her zaman belirli ve kesin bir birimi vermedikleri goriiliir. Bu
degerler, Tiirkiye Tiirkcesinde de zamana, kullanildiklar bélgelere ve agiziara gore degisiklik
gésterir. Bir tutam, bikirtik, esek sudan gelen kadar, it &liisii gibi agir vb. Olcii birimlerinin pek ¢ogu
giinimiizde kullaniimamaktadir. Ancak bazi atasozleri, deyimler, manilerde ve tiirkilerde
yasamaktadir. Kullanilan birimlerin igerisinde farkl dillerden dilimize girmis sozciikler de vardir.

Halk Dilinde Kullanilan Bazi Ol¢i Birimleri

R _Elin ayasi veya gukuru, avucun alabilecegi nesne
 Adam Boyu Insan boyu kadar yiikseklik dlgiisi ‘
 Adim Bir adima esit agikitk —
' Bir Kolag! Tki kol uzunlugu . e
' Fincan Kahve fincaninin alabilecei nesne
Kirik Kirpik Ufak parga miktar dliisi.
Grat Bir tahil dlgisii - it
Zerrey-i Miskal Cok ufak miktar igin kullanie.
| Zirnik Cok Az miktar olciisii olarak kullanihr

Ayrica sahan, ton, argin, bardak, camga, damla, habbe, lokma, yudum, siirahi, cintik, tfutam, penge de

olcii birimleri olarak kullaniimaktadir.

Tiim bunlarin yani sira, Tiirkiye Tiirkcesi agizlarinda hala derlenmeyi, giin isigina gikartiimay
bekleyen pek cok sayida kelime, deyim, kaliplasmis s6z bulunmaktadir,
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Osmanlica Cern-Osmaniica Tapu Sened|
Osmanlica Sened-i Hikani Cevirisi

Sira Sehr-i >
Numarasi D-t HAKANG Defter Eylil 311
= Daire-i
5 §Beledi e
Liva S an za |Kirkagac [Nahive Karye]l?ortan iilahazat
aruh k g ahive|() Miilah,

5""‘! : ‘!"l.:r | Rakam-1 Ebvab |

[Cinsi [Tarla ve (;amth [r B

Nev'i Arz-1 miri
tHedudu Sarkan Hoca-oglu Ali tarlasi ve garben yol ve simalen Haci
i bdullah tarlas: ve ceniiben bayir
EMikdan Tki yiiz dontim yetmis bes ( ) doniim on iki evlek kirk sekiz

arsm

Muhassasi

ls_::l’l:lb{i Teb'a-i Devlet-i Aliyye’den Kramca oglu kerimesi Atike
Igl;:;:({ti'"Mezbﬁrenin vukii‘-1vefatina mebni ogluna intikalinden
[Mutasarnfi[Teb‘a-i Devlet-i Aliyye'den oglu Manad oglu Hafiz Mehmed

Kivmeti 4000

Bedeli

Sebeb-i tasdir-i tevki-i Humaytin oldur ki
Bilada muharrer dort bin kurus kiymetl tarla ve camhk

Defter-hane-i Hakani'de Hafiz Mehmed uhdesine
kaydolunmus olmagla a‘sar-1 ser‘iyyesiyle otuz bedel-i Ogriini
sene be-sene memirine eda etmek Ulzere zabt u
tasarrufunu havi merkim vedine isbu tapu senedi i'ta kihnds

|

11 Sevval sene 1314 ve 3 Mart sene 1313

Defter-i Hikani (Miihiir)

Yukarida Osmenl Déneminden kalan bir tarla tapusunun gevirisi verilmistir,

Tapuda eski birimle belirtilen tarlanin alanini giiniimiizde kullandigimiz birimlere

.........
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Asagidaki eski dl¢iim birimlerini kendi i¢lerinde birbirine donlstiiriniz.

UZUNLUK OLGULERL

ALAN OLCULERT

12 nokta = 1 hat

1 eski déniim = 1600 arsin®

12 hat = 1 parmak

- eviek(alstrm )

1 eski doniim = 4

12 parmak = 1 ayak 1 evlek = 400 argin’
2 ayak = 1 zirai 1 ayak’ = 144 parmak’®
600 ayak = 1 menzil 1 parmax’ = 144 hat*

5000 ayak = 1 eski mil

3 eski mil = 1 fersah

Uzunluk dlgiileri:
Shat = ooaaass
10hat= ..

108 nokta= .............. hat

840 nokta = ........cccorrvceee hat
1parmak = .......oeo.. hat

15 parmak = hat

1 parmak = ... nokta
120 hat = .................... parmak
144 nokta = ................ parmak
720 nokta = ................. parmak
Yiayak =i parmak

T ayak = .. parmak

72 parmak = ... ayak
3ayak=. i hat

12,5 ayak = hat

10 ayak = nokta

864 hat= .......cccnn
5zirai = ..o,

30 ayak = ....ccorvccerer -

L3 parmak

216 parmak = ...

I'menzil = .ciiwnimsie ayak

4 menzil = .................... ayak

10 menzil = ............... parmak
6000 ayak = ................ menzil
2400 ayak = ............... parmak
1eskimil= . ayak

6 eskimil = .o ayak
15000 ayak = .......ccocoecce eski mil
1fersah= .......... eski mil
1fersah = ......c.e ayak
3fersah= ... ... mil
3fersah= ... ayak
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Alan 8lgiileri:

& eski doniim = ........
1 ayak® = .o,
20 ayak® ...
Layak® = ..o
10 ayak® = ..o

e GPSIN?

parmak®
parmak®
hat?

hat®
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ORNEK:

Osmanli'da nakish giysiler, ortiiler, gelinlikler, tilbentler ¢ok gozdeydi. Ama nakis islemenin zorlugu
bakin 17, yiizyila ait bir belgede nasil dile gelmis:

"Isletmek icin emrolunan ¢adirsebler ciimle yedidir. Her biri beser endir. Otuz bes en olur. On nefer
nakis isleyici mutemede hatun bulunmak miiyesser olmadi. Bazi ekdbire hatunlara birkag para verdim.
Bana hassaten isler gonderdiler deyu bazi yerlerde soylemisler, isiderek ihtiyar etmeyip aldim. Gayri
kimselere verdim. Ve bazi hatunlar dahi islemege almislar iken ince istir, islemege kudretimiz yoktur
deyu getirip biraktilar, Isliyenler dahi giinde bir dirhemden ziyade isliyemezler, her bir cadirsebe
dort yiiz elli dirhem ve bes yiiz dirhem ibrigim gider. Bunlarin tamami olmasina sol ki makduru bendef
dciz ve hakir bir sarfolunmustur, Baki ferman devletlu sultanim hazretlerinindir.”

Bu fermandan kum ignesiyle isletilmek istenen, her biri beser en olan yedi yorgan yiiziind, ¢ok
zahmetli olmasi nedeniyle usta hanimlarin iglemek istemedigi, islemek iizere alan bazi hanimlarin ise
yarim biraktigi, isleyenlerin de giinde bir dirhen isledikleri anlagiimaktadir. Hatta sdylentiye gore
nakis dyle bir sanatmig ki, ince ve siiriincemeli bir is olmasindan dolay! nakis isleyen kizlarin gozii
birkag yilin iginde 'kér' olurmus...

Fakir evlerden saraya Nakss...

Osmanl doneminde sehirdeki en fakir evden zengin konaklara ve saraya kadar pek cok yerde yapilan
nakis isleme sanat, biitiin zorluguna ragmen herkesin begendigi bir el sanatiydi, Bu yiizden de evlerde
yaygin bigimde siiren isleme égretiminde geleneksel yol izlenir, biiyiikler bildikleri teknikleri genglere
dgretirdi. Bu arada evden eve giderek isleme teknikleri 6greten ustalar da vardi.

Sekilde atlas kumas (izerine islenmis
Osmanli nakis motifi ornegdi verilmistir.
Islemeli giysi yapiminda kullaniimak iizere
vukaridaki  drnede  bakilarak  nakis
vapilacaktir. Aymi nakist iglemek icin kag
m? atlas kumas almamiz gerekir?

(*ATLAS: Ince ipekten sik dokunmus, diiz
renkte, sert ve parlak bir kumastir.
Genellikle kirmizi renkte dokunurdu.
Atlas, tel adedine ve dokunusuna gore
kiymetlenen bir kumastir. Padisahlara
mahsus giyim egyalari arasinda atlastan
kaftanlar dikkati ¢ekecek gogunluktadir.)
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Topkap!
Sarayinin
Istanbul
Bogazindan
gorinimii

Topkap Sarayi (Osmanh Tiirkgesi: s—ssh ol —),
B Istanbul Sarayburnu'nda, Osmanli Imparatorlugu’nun 600 yillik
h: [~ tarihinin 400 yili boyunca, devletin idare merkezi olarak kullanilan
i B ve Osmanli padisahlarinin yasadigi saraydir. Bir zamanlar iginde
?@ D Ll 4.000'e yakin insan yasamistir.

Tt A
aﬁm*ﬁa "Ea\‘ Topkapi Saray! Fatih Sultan Mehmed tarafindan 1478'de
r' yaptirilmis, Abdiilmecit'in Dolmabahge Sarayi'ni yaptirmasina kadar
yaklasik 380 sene boyunca devletin idare merkezi ve Osmanli
padisahlarinin resmi ikametgahi olmustur. Kurulug yillarinda yaklasik
700.000 m.? lik bir alanda yer alan sarayin bugiinkii alani 80.000 m?

Sizce, inga edildigi tarihlerde Topkapi Saray!,
Osmanlica eski metinlerde hangi 6lgii birimleriyle
ifade edilmis olabilir?

Topkap! Sarayinin havadan fotografi

Topkap! Sarayi'nin bugiinkii alanini, belirlediginiz 6lgii
birimi cinsinden yazabilir misiniz?
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Ara tanm

Meyve bahcelerinin ilk yillarnda sira aralarindaki bos alanlarda yapilan
yetistiricilife "ara tanimi” denilmektedir. Ara Grin sadece sulama suyunun bol
oldugu yerlerde, gecici bir donem icin yamilabilir. Ara Griin, bahcenin normal
sulama ve ilaglama programina uygun olmaldir. Yine ara Orun zararl, bocek,
viriis, yabana otlar ve hastaliklara yataklik yapmamalidir. Ara Griin ekonomik
bakimdan gerekli olabilir. Ancak agac gelistikge ara Griin alam daraltilir ve
sonucta kaldinhr. Aksi durumda agaclann gelismesini biyik Glgliide
yavaslamaktadir.

Zeytin bahgelerinde, hastalik bulasma riskini artirdig icin Badem, Kayisi, Kiraz, % ~a
Erik, Seftali, Asma, Akcaagag, At kestanesi, Karaagac, Bogirtlen, Karpuz, Cilek, Pamuk, Bamya, Domates,
Biber, Pathcan, Patates, Aygigegi gibi bitkilerin ara tarimi yapilmamalidir.

Sekilde krokisi verilen araziye kare seklinde
bodur zeytinler dikilmistir. Dar tach ve kisa
boylu oldugu icin yasam alam sadece d4xdm
=16 m’ olan bodur zeytinden arta kalan
bos arazi, 7 yil verim alabilecek sekilde
kekik ekilerek degerendirilmek isteniyor.
Buna gore, kekik ekmek igin kag m*
arazimiz oldugunu hesaplayimz.

" Agaclann yasam alam sekil
Uzerinde gosteriniz:

¥ Biitiin alan bulunuz:

~ Biitiin alandan, agaclann yasam
alam gkanlarak geriye kalan arazi miktann

hesaplayiniz:
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Ornek soru:

Sekilde verilen karesel ve dikdartgensel balgelerin

alanlarim kullanarak tarah alarin kac desimetrekare

oldugunu bulunuz.

Bir kenarimin uzunlugu 10 cm olan sekildeki karenin noktali yerlerinden
kesilerek parcalar akartiliyor. Kalan kismin alan kag cm®dir?

Ornek soru:

Sekilde verilen araziye zeytin dikilecektir.
Zeytinler uygun araliklara dikildikten sonra, dista
kalan bir miktar arazi alan yetersizliginden daolay

bos kalmaktadir. Buna gére ;

a) Zeytin dikilen balgenin alamm bulunuz:

b) Bahcgenin etrafinda agacsiz kalan
bélgenin almm bulunuz:

3cm|

22m

4dcm

115m

am

13m
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Grnek soru:
Okulunuzun bahcesine agaclandirma calismasi icin mese fidani dikeceksiniz. Bahcenin krokisi sekilde veriliyor.

Agac dikilecek alnalar yesil renkle gésterildigine gbre agag dikilmeyen alanin kag metrekare oldugunu bulunuz.

o alii

22 m

1B m

£

- 15m -

« Nm— Mim>

Ornek soru:

J‘.h
e N

8.5m

-y
£

Resimde verilen evin pembe ile boyal kismimin alam kag metrekaredir?

Ornek soru:

Asagidaki dizlemsel sekillerde boyal balgelerin alamm bulunuz.

b.

o
© =
o )
3 3
al '
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. iznir ilinin, Kemalpasa ilcesinin etrafi cam agaclaniyla
cevrili bol oksijenli giizel bir kéyudiir. izmir'e 35, Kemalpasa'ya
13 km uzaklikta olan kéyimuzin
nufusu 1501 (450 hane) “dir.

Koy halki Ortaasya'dan iran’daki
Horasan bélgesine gelmis, oradan
simdi il olan Karaman'a

eteklerinde Sancaklh yoriikleri denen bu toplulugu barindiran Akalan, Cambel, Sancakli, iZdecik,
Bozkdy gibi akraba yerlesim yerleri vardir.

1990 yillann sonlarina dogru I v- I kv eri
arasinda gikan yanginda o bélgede bulunan agaglar yok
olmugtur ayni yil igerisinde tekrar dikim yapilmistir.

Koyde ilk okul 1920%i yillarda agilmigtir. Bugiin 110 yasinda
olan kadinlar bile okuma-yazma bilmektedir, okuryazariik
orani % 100 dar.

Tipik Akdeniz iklimi goralir. Yilda 2-3 defa kar yagar. Donlu ginlerin toplami 15'i gegmez. Bu
nedenle kdyde mandalina, portakal, zeytin yetigir ancak limon yetismez. Koyde poyraz
riizgar ¢ok eser. Lodos estiginde deniz kokusunu hissedebilirsiniz.

Kemalpasa'dan tasan sanayi koyun altina dogru gelismektedir. Agir
endustri, elektronik, tursu, defne, bal vb. fabrikalan koyde yasayan halka
is imkani saglamaktadir. Ayrica kdyumizde yetistirilen Gzim, kiraz ve
zeytin bahgeleriyle de ekonomiye katki saglanmaktadir.
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Asagida kdyumuzun belli bir oranda kagaltilmas kusbakisi uydu fotografi bulunmaktadir;

Haritadan yararlanarak, koyumuziin yluzolgimini hesaplamaya ¢aligalim (tanm alanlan harig). Daha sonra da buldugumuz
sonucu gergek deger ile karsilastinp, gergek yuzélgimuine ne kadar yaklaghgimiza bir bakalim:

Yerlesim bélgesinin sinirlarini belirleyelim:

v Koyun alanini hesaplamak icin, haritada verilen hangi bilgilerden yararlanabiliriz?
v' Koyumuizun yerlesim bolgesi, yukaridan baktigimizda dizgun bir gokgen olusturmuyor! Bu durumda alani
dlgebilmek icin nasil bir strateji gelistirebiliriz?
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Alan dortgensel ve ticgensel bolgelere bolindr;

Harita

Sol alt kosede gasterilen 200 m uzunlugu referans alarak gercek alana ulasmaya calisalim, elde edilen sonug, gercek yiz
olgim ile kiyaslanir.

168



Ornek soru:

Verilen seklin alamimi, uygun Gggensel ve dértgensel bolgelere ayirarak bulalim:

Ornek soru:

Asagida verilen geometrik sekilleri uygun cokgenlere ayirarak alanlanimi birim kare cinsinden bulunuz.

Ornek soru:

vandaki diizlemsel seklin alam kag cm® dir?

4 cm
|
le—10cm

5cm
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18 ecm

[=] [-]

Ornek soru:

14 cm 16 cm
Yandaki verilen seklin alamm bulunuz:

14cm [+]
. 7 cm
[«]
16 em
: o
14 m
a L]
5m
Ornek soru:
Yanda verilen seklin alamini bulunuz. am L
Bm
I~
E T
m
A [

Ornek soru: 4 em

Yanda verilen seklin alarun hesaplayiniz

L

& cm =

-+
—+

||
il % il

2cm

8 cm
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Zeytin ve Kultar

Halk edebiyatinda zeytin;

Zevytin ve zeytinyag, kokld tarihi ve saymakla bitmeyen yararlarinin yani sira, “zeytinyagi gibi Uste cikmak, Bag babadan,
zeytin dededen kalmali, agzina bir zeytin verip altina tulum tutar, zeytin dal uzatmak” deyimlerinde oldugu gibi halk
edebiyatina da yansimistir. Koy tabirleri arasinda da yerini almistir: “huna huna zeytine bak yerdeki déssek gibi” ...

Tirkilerde zeytin;

ZeytinyaZh Yiyemem

Zeytinyagh yiyemem (aman)
Basma da fistan giye mem [aman)
Senin gibi cahile

Ben efendimdiyemem (aman)

Kaldim dumanig daglarda
Sevgliyanm nerelerde
BURSA

ZeytinDallan Zeybegi

Zeytindallarinda tabakam kald:
DOrtyamima baktm arman devriyeler sardi
Allmkirk kigiden bir haberald

Yagh kursunlara anam dayanamazoldum
Zeytindallarindan atlayamadim

Dokildi cephanelerim toplayamadim
Zalim dagmanlanhaklayamadim

SILIFKE

“Zeytinyagiiyiyememdigeracdiyla gelin
nazlanmasi clarak da bilinen bu halk turkusu
isminden de anlagilacag uzere bir gelinin
nazlanmasinianlatir, Tarki, zenginiyi yerlerde
yetismis okumug birgeng kizin dag yoresinde
bir kivye gelin olarak verilmesiyle baslar. Gebn
kizyasamaya bagladi yenicevreye ve
insanlara uyum saglayamazonlar gibi
basmadan elbiselerglyemeyeceginidamak
tadinin onlann yemeklerine uymadigini boyle
bir yere gelin gittigi icin yaptig: ceyizlerin boja
oldugunu sdylerve dumanici daglarda yalniz
kaldim diyerek eskiyasantisma duydugu
hasretidile getirir..."”

Tiirkiide ad gegen Ali, yigit ve yakisiklr
olmasmndan dolayiyorede sevilen birisidir. Bir
olaydan doloy daga cikmok zorunda kalir.
Ancak birginjondarmalartarafindan
sikistirilir ve uyudugu zeytin agacinin Gzerinde
vurulur. Cesediyere diiger, titin tabakasive
baziesyalanagocm dzerinde kalr. Koyliler
geidigizoman Al''yi al kaniar iginde yerde,
tatin tabokasinida odocin tzerinde bulurior.
Bumonzaroe karsisinda, Zeytin DallarnZeybeq),
birkaylo tarofindon orado irticoien
sdyienmistir.”
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Siirlerde zeytin;

Her Giin Yasamak — Arif DAMAR

“Yasamak sadece sevmektir, inan bana.
Sevmeyenler diinyamizda yasamiyor.

Yasamak suda, toprakta, insanlarda gériinerek;
bir zeytin agaci gibi.

Bir zeytin agaci gibi, ne gizel

denize yakin olacaksin,

uzayan dallannda, yapraklarinda isik

ta derinlerde koklerin.

Bir zeytin agaci gibi, bin yil severek

vasamak her gin..."

Arif DAMAR

Yasamaya Dair

“

Yani, éylesine ciddiye alacaksin ki yasamayi,
yetmisinde bile, mesela, zeytin dikeceksin,

hem de oyle cocuklara falan kalir diye degil,

6lmekten korktugun halde 6lime inanmadigin igin,
yasamak yam agir bastigindan. ..."

Nazim HIKMET

Ha Ask Ha Zeytin

“Cocuktum, ayiramazdim

Ha ask, ha zeytin

Aski yazsam kagittan utanirdim,

O benden de mahcup

Zeytine uzansam dalindan kinlirdim,

Benden de cocuk

ikisini de gozle toplamayi sonradan 6grendim...”

Haydar ERGULEN
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El sanatlarinda zeytin;

Zeytin, zeytin agac ve zeytinyag, yukarida bahsettigimiz gibi Anadolu Halk
Edebiyati’'nda genis yer tutmasinin yani sira, agacin dallanindan kagik, kepce,
tabak, masa, oyuncak; zeytin ¢cekirdeginden tespih, bilezik, kolye yapilmistir ve
bircok yéresel el sanatina da motif olmustur;

KANAVICE iSLEME TEKNIGi:

Genellikle bir zemin, (kumas, deri, kadife) Gzerine sonradan igne iplikle ériilen
sekillere "isleme" diyoruz. Eger isleme bir zemin Gzerine degil de, tig ile elde
islenirse, buna "dantel” veya "oya"; kumas lizerine sonradan sokiilmek tGzere
yardimai bir kanava ustiinden isleniyorsa, buna da "kanavige" diyoruz.

islemecilik insanlik tarihi kadar ge¢misi olan cok eski bir el sanatidir. ilk drneklerine
Orta Asya Turklerinde rastlanir. Bu isleme sanati goglerle ve elgilerle batiya ve diger
ulkelere de yayilmistir. Geleneksel kaltar icinde devam ede gelen siis ve sisleme

guzel ve gizellik olgusu da insanlann tim yasamlan boyunca terk edemedikleri

yasam bicimi olmustur. Kanavige isleme teknigi; Anadolu’da 16. ylzyildan itibaren
uygulanms fakat 19. ylzyildan itibaren yayginlasarak Anadolu halk islemeleri
icerisinde yerini almistir. Kanavice ya da etamin isi seccade, pike tablo, masa értileri, s
gibi bircok el isinde siklikla tercih edilen bir yontemdir.
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HAYAT AGACI, kokeni tarih-dncesi denilen devirlere kadar uzanan,

bagta Asya Samanistleri olmak tzere, pek ¢ok gelenekte rastlanan bir
sembolddir.

Eski Turk gelenegine ve $aman inanclarina gore, bu Dinya’yi ortasindan
(gdbeginden) Gte-dleme ve Demir-Kazik Yildizi'na baglayan, dallari
vasitasiyla samanlara yerylzinden yiksek dlemlere yolculuk yapma olanagi
saglayan bir agactir.

Genis anlamda siirekli gelisim ve
degisim icinde yagayan evreni
sembolize eder. Evrenin Gg
elementini: topragin derinligine
inen kokleriyle yeraltini, alt dallan ve gévdesiyle gbkyiizind, 1518a
yikselen Gst dallariyla cenneti birlestirir.

insanoglu gegmisten giinimize

uzanan yolculugunda pek gok

varhigi kutsal saymis, kutsal

Eski Misir'dan bir Hayat Agaa Srnegi saydigi varliklan yaziya, dile,
dine, sanata dokerek giinimize ulagmasini saglamistir. insanoglu’nun
bu kutsal saydigi varoluglardan belki de en bilineni Hayat Agaci'dir.

Toplumlarda hayat agacinin
sembollerinden bir tanesi de zeytin
agacidir. Baz yazih kaynaklarda tarif
edilen yagam agaci figliri zeytin
agacina oldukca benzemektedir:
Yakut geleneginde, Yerin
Gobegi'nden gikan, gicek agan bu
agacin tepe kisminin kopukla, san,
insanlara sifa verici bir sivi icinde oldugu ifade edilir. Ayrica Hiristiyan
gelenegine gore, yasam agaci,12 defa meyve veren, yapraklari
uluslarin sifa bulmasini saglayici bir agag olarak belirtilir ( Vahiy, 22/2).

Hayat Agaci formu, bircok uygarhigin cesitli stilize motiflerle tas, tahta, ¢omlek, cini isleme, dokuma, cam,
tezhip, minyatdr, edebiyat ve miziginde yer almistir.

Sonug olarak hayat agaci hemen hemen biitan kalttrlerde bir sekilde var olmus ve Gnemli sayilmigtir. Var
oldugu ilk donemlerden, modern dénemlere kadar kullanimini gordGgimaz
hayatagaci, bugiin otantik figirler olarak kargimiza gtkmaktadir. Anadolu’da Gnemi
hep var olan hayatagaci Turk- islam sanatinda da pek cok sekilde yer almakta ve el
sanatlarindan, inanglara kadar her yerde kargimiza
gtkmaktadir.

Sonsuzlugun semboli, 6limsazlGga aragtirmanin ve
6limden sonra yagsam oldugu umudunun bir nisani olan
hayat agaci motifi, geleneksel Anadolu isleme
sanatlaninda en ¢ok kullanilan motiflerden biri
olagelmistir.

M R OARI AN

Anadolu'dan mezar mo
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IFLERINDE HAYAT A

ANADOLU MOT
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f ‘ a) Sekilde verilen hayat agaci motifinin
[ 1] i 4 | | butin kenar uzunluklarn iki katina cikanlarak
yastik Gzerine islenecektir. Olusan yeni motifin
alaninin kag birim kareyi kapladigini hesaplayiniz.
Yeni motif ile orijinalinin alanlarini kiyaslayiniz.

=
:..u

Normalde 100 ilmek ile islenen bu motifin kenar
uzunluklari 3 katina gikanilinca ne kadar ilmek

hl ‘ : .Iq atilmasi gerekir?

b) Sekilde verilen hayat agaci motifinin butiin kenar uzunluklan yanya indirilerek ¢arsaf kenarlarina
islenecektir. Olusan yeni motifin alaninin kag birim kareyi kapladigini hesaplayiniz. Yeni motif ile orijinalinin
alanlanni kiyaslayiniz.

Normalde 100 ilmek ile islenen bu motifin kenar uzunluklan yanya indirilince ne kadar ilmek atilmasi
gerekir?

c) Cokgensel bélgelerin kenar uzunluklan artip azaldikga alanlannda meydana gelen degisimi agiklayiniz.
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® BARISIN SEMBOLU
' ' *ZEYTIN DALI";

Zeytin bir kiltr bitkisi olarak M.O 4000 yihinda yetistirilmays baslanmig ve yaginin kullanilmasi da M.O
2500 yillaninda gergeklesmis. O giinlerden bu ginlera zeytin cok dnemli bir bitki haline galmis.

Ddnya zeytin ansiklopedisinin yazan Jose M Blazquez zeytinin 5000 yil dnce Anadelu'da ortaya giktigini
savunsa da bu kenuda net bir bilgi bulunmamaktadir.

Zeytin dalinin bans anlaminda kullanilmasi ise Bayok Tufan'a ve Antik Yunan mitclojisine dayamyor...

Rivayete pgore Blylk Tufanda MNuh Peygamber gemisine aldifi
hayvanlarla tufana karsi yola koyulur. Tufan biraz durulur gibi clunca da
Hz Nuh gemideki beyaz bir glvercini gliverteden ugurur. Givercin
agzinda bir zeytin dal ile geri ddner. Bu durumu Hz Nuh, tufanin
bitisine we yeniden karanin  gdrllmesi ve bitkilerin
yesermesinge isaret olarak gdrir. Daha baska bir
degisle Allah'in insanhg affettigi ve kalic
bang sdrecinin basladi@inin da isaretidir.
0 zamandan bu zamana agzinda zeytin
dah tasiyan givercin bans isareti olarak
yorumlanmugtir.

Zeytin agac Yunan Mitolojisi'nde gok Szel bir yere sahiptir. En dnemlisi zeytin
agaci, bereket wve bansin temsilcisi tannga Athena’nin insanlara  bir
armagamidir. Yunan mitolojisinde yer alan efsaneye gdre, Atina sehri yeni
kurulmaktadir ve sehrin tannsi kim olacag) sdz konusu olur. Tanrilar krah Zeus,
bir yangma dizenler. Yansmaya gére bu sehre en degerli armagani verecek
olan, kentin koruyucusu olacaktir, Yansmaya Zeus'un kizi tanriga Athena ile
deniz tannsi Poseydon katilir, Yansmada ilk dnce denizler tannsi Poseydon,
denizden ihtisamh bir at cikanr. Bu at cok agir yikleri tasiyabilecek ve
savaglarda gok bOyuk yararllk gdsterebilecek glctedir. Athena ise topraktan
bir zeytin agac gikanr ve yansmayl kazanir, bunun karsih@inda hem Atina'nin
koruyucu tanngasi olur, hem de sehre adi verilir. Mitolojiye gdre tannga
Athena,

. zeytin
- § agacni bang
Athena zeytin agaon kutsarken ks B
medeniysti

simgeledigi icin  armagan  etmistir
Atinalilar'a. Bu segim "at" yerine zeytin
agacini secmek defildir sadece... Halk
bu segimiyle ayni zamanda gocebelik
yerine yerlesikligi, savag ve talan yerine
barns ve uygarhig secmistir.
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Ornek Soru:

Sekildeki kenar uzunluklan verilen glvercin ve zeytin dali desenini, bansi temsil etmesi icin okulumuz duvaranmin
belli kesimlerine cizmeyi disuniyoruz. Fakat oldukca kicik olan bu &rnsk desenin, uzaktan gorilebilir hale gelmesi
icin, kenar uzunluklarimi 3 katina cikarmay disiniyoruz. Bu durumda seklin alaninda nasil bir degisme olur?
Tahmin ediniz. Eski ve yeni alan hesaplayarak tahmininizi kontrol ediniz.
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