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ABSTRACT

EFFECTS OF INSTRUCTIONAL DESIGN INTEGRATED WITH
ETHNOMATHEMATICS: ATTITUDES AND ACHIEVEMENT

This study was designed for two major goals which are to develop an instruction
integrated with ethnomathematics related to symmetry and patterns subject with examples

from Topkap1 Palace and to clarify the effects of this instruction in an experimental design.

In order to analyze the effectiveness of the instruction on mathematics achievement
level and attitudes towards mathematics a quasi-experimental design was implemented in
three schools (137 seventh grade students) in Istanbul, by obtaining quantitative data
(Scale for Attitudes Towards Mathematics, Mathematics Achievement Scale 1,and
Mathematics Achievement Scale 2) and qualitative data (Open ended questionnaire for

attitude towards mathematics, Evaluation sheet and Interview).

Repeated measures ANOVA was used for analysis of data and results indicated that
both regular instruction and the instruction integrated with ethnomathematics were
effective in improving linear trend over the mean values between pre, post and retention
level of mathematics achievements of the students in control and experimental groups of
all three schools. There was a significant interaction effect of type of instruction and
mathematics achievement levels between the experimental and control group of only one
school. None of the instructions were effective in improving a significant linear trend over
the mean values between pre and post levels of attitude towards mathematics of the
students. There was a statistically significant interaction effect of type of instruction and
attitude towards mathematics between the experimental and control group of only one
school. The results obtained by qualitative data can be summarized as students in the
experimental group had more positive attitudes towards mathematics than the students in

control group.
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OZET

ETNOMATEMATIGIN ENTEGRE EDILDiGI OGRETIM
TASARIMININ ETKILERIi: TUTUM VE BASARI

Topkapt Sarayi’ndan Orneklerle simetri ve Oriintiiler konusunda etnomatematik
uygulamali bir 6gretim tasarimi gergeklestirmek ve bunun etkilerini deneysel bir desen ile

ortaya ¢ikarmak ¢alismanin baglica iki amacidir.

-----

matematik tutumu {izerinde etkililigini 6lgmek i¢in yar1 deneysel arastirma deseni
kullanilmis ve Istanbul ilinde ii¢ ayr1 okuldan 137 yedinci sinif dgrencisi ¢alismanin

orneklemini olusturmustur.

Matematik Tutum Olgegi, Matematik Basar: Olgegi 1 ve Matematik Basart Olgegi 2
olmak ftizere ii¢ arag ile deney ve kontrol grubu O6grencilerinin matematik basari
diizeylerinde ve matematie kars1 tutumlarinda olusan degisim ol¢iilmiistiir. ki yonlii
tekrarlamali varyans analizi sonuglari, her iki grubun 6grencilerinin 6n test- son-test ve
kalicilik testlerine gore matematik basari diizeylerinde dogrusal bir egilim oldugunu, bir
okulda ise deney ve kontrol gruplari arasinda dgrencilerin matematik basar diizeylerindeki
degisim acisindan istatiksel olarak anlamli bir fark oldugunu gostermistir. Deney ve
kontrol gruplarindaki 6grencilerin matematige karsi tutumlarinda bir dogrusal gelisim
olmadigimni ve {i¢ okuldan sadece birinde, deney ve kontrol gruplari arasinda 6grencilerin
matematige karsi tutumlarindaki degisim agisindan istatiksel olarak anlamli bir fark

oldugunu gostermistir.

Ac¢tk Ug¢lu Matematik Tutum Anketi, Degerlendirme Anketi ve Goriismeden alinan
nitel veriler, deney grubundaki Ogrencilerin matematige olan tutumlarmin kontrol

grubundaki 6grencilere gore daha olumlu yonde gelistigini gostermistir.
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1. INTRODUCTION

Mathematics helps people to think critically, to solve problems systematically and to
actualize the mathematical activities such as counting, measuring quantities, designing
buildings and works of art in their life. Mathematics and life are related with each other.
When making mathematical activities, culture and those activities reciprocally affect each
other. Mathematics is not a culture free discipline (Zaslavsky, 1998). Relating mathematics
and daily life has become a crucial issue of math education in recent years (National
Council of Teachers of Mathematics, 2000; Mathematics Curriculum of Primary Schools
in Turkey, 2006). One of the problems of mathematics education is that students cannot
easily relate what they learn with their lives, which results in learning problems of

students, negative attitudes towards mathematics and low achievement levels.

The OECD Program for International Student Assessment 2003 (PISA) results
showed that the performance of Turkish students who were in the 44™ rank among 49
countries on mathematical literacy. This kind of literacy ascertains students’ capacity to
identify the role of mathematics in the world, to make judgments and to use mathematics in
ways that meet the needs of that individual’s life (Retrieved from the official website of
PISA). Results of international studies probably lied to the changes take place in
curriculum of Primary Schools which is accomplished by the Ministry of National

Education.

There is a tendency to a constructivist learning philosophy in the new national
curriculum. The new mathematics curriculum emphasizes learning the core of
mathematics. The philosophy of the new mathematics curriculum stated by the Ministry of
National Education (Mathematics Curriculum of Primary Schools in Turkey, 2006) is
based on the idea that every child can learn math by using math in the life physiologically
and psychologically actively, by solving problems in teamwork as well as by discovering
the aesthetic and entertaining characteristics of math. Eventually the curriculum assumes

that students will have positive math attitude and self-concepts towards mathematics.



One of the aims of new mathematics curriculum of Turkey is to relate mathematics
lessons to students’ daily live. One way of integrating academic mathematics which is
taught and learned in the school and practical mathematics is by using ethnomathematics,
“the mathematics, which is practiced among identifiable cultural groups, such as national-
tribal societies, labor groups, children of a certain age bracket, professional classes.”
(D’Ambrosio, 1997; p.16). Presmeg defines ethnomathematics as “the mathematics of
cultural practice” (Presmeg, 1998; p.328). With the synthesis of mathematical concepts
and ethnomathematical perspectives, students can realize real people in their real life

context while developing mathematical ideas (Zaslavsky, 1998).

Tapia and Marsh (2000), Ma and Xu (2004) and Singh et al. (2002) showed that
achievement level in math was reciprocally related with students’ attitude towards math.
Butty (2001) noted that students with better attitudes towards math had a significantly
higher achievement scores than those with poorer attitudes toward mathematics. On the
other hand, Schultes and Shannon (1997) found that many students gained greater
appreciation for math after learning the subject matter from a cultural perspective since it
made students more comfortable and confident about discussing mathematical concepts
such as infinity with their peers (Arismendi-Pardi, 2001).

The aim of this study was to design an instruction integrated with ethnomathematics
in the light of the goals of the new primary school mathematics curriculum to positively
affect students’ attitudes towards mathematics and increase their achievement level in
mathematics. Specifically, this study investigates the effect of mathematics instruction
integrated with ethnomathematics on the 7" grade students’ attitude towards mathematics
and math achievement. The instruction was prepared for the chapter entitled as,
Mathematics in Our Life which consists subjects of symmetry and patterns.



2. LITERATURE REVIEW

The literature review consists of four parts which can be listed as (a) attitude towards
mathematics, (b) an overview on definitions of ethnomathematics, (c) research on
ethnomathematics which will be guide for this study (d) tilling and patterns in Turkish and
Islamic ornaments for the development of instructional design part which will be given in

the next section.

In the first part, the construct attitude towards mathematics is defined by Ma and
Kishor (1997); Aiken (1980); and Ercikan, McCreith and Lapointe (2005). In the second
part, the definitions of ethnomathematics were discussed. The research review on
ethnomathematics is based on the ethnomathematical applications of cultures and the
integration in the educational area. Tilling and patterns in Turkish and Islamic ornaments
part is summarized in order to guide the reader for seeing the geometrical shapes from the
ethnomathematical perspective. The instruction will be based upon the deductions gained

from related literature.

2.1. Attitude towards Mathematics

The literature review on attitude toward mathematics points out studies that mention
what attitudes toward mathematics refer to and how it affects achievement in mathematics

and participation to mathematics lessons.

Ma and Kishor (1997) stated that attitude toward mathematics refers to students’
affective  responses to whether they find mathematics easy/difficult or
important/unimportant. Neale (1969) defined attitude toward mathematics “students’
affective responses to a liking or disliking of mathematics, a tendency to engage in or
avoid mathematical activities, a belief that one is good or bad at mathematics and a belief
that mathematics is useful or useless" (Ma and Kishor, 1997; p. 43).



Aiken (1980) merged several definitions of attitude to assert that attitudes may be
conceptualized as learned predispositions to respond positively or negatively to certain
objects, situations, concepts, or persons. As such they possess cognitive (beliefs or
knowledge), affective (emotional, motivational), and performance (behavior or action

tendencies) dimensions.

Ercikan, McCreith and Lapointe (2005) noted that in Canada, Norway and USA, the
strongest predictors of participation in advanced mathematics courses were students’

attitudes towards mathematics.

2.2. An Overview on Definitions of Ethnomathematics

This part of the literature review is to present an overview on the definitions of
ethnomathematics. Table 1.1 represents an overview on the definitions of the
ethnomathematics stated in this part, from definition of D’ Ambrosio (1985) to the
definitions of Vithal and Skovsmose (1997).

Table 1.1. Definitions of Ethnomathematics

Date Cited (If
ORIGINAL
Different From
YEAR OF AUTHOR
The Publication
PUBLICATION
Date)
1985 D’ Ambrosio 1997
1986 Ascher and Ascher 1996
1993 Gerdes 1997
1994 Pompeu
1986 Presmeg 1998
1997 Vithal and Skovsmose

In 1970’s Brazilian mathematician, Ubiratan D’Ambrosio contributed the term

ethnomathematics to the literature during his oral presentations. In 1980’s, he used the



term in an article named as Ethnomathematics and its Place in the History and Pedagogy

of Mathematics published in For the Learning of Mathematics (D’ Ambrosio, 1997).

D’Ambrosio (1997) who is also a pioneer in the philosophy of mathematics makes a
historical overview about mathematics education and determines some periods throughout
Western history according to major turns in the socio cultural compositions. According to
him, mathematics had two distinct branches in the times of Plato and those branches are
called as “scholarly" mathematics, which was incorporated in the ideal education of
Greeks, and "practical™ mathematics for buying, selling and such issues for laborers. He
says that in the middle ages there was a convergence of that practical mathematics that
began to use some ideas from scholarly mathematics in the field of geometry. This
approximation was fostered with the translation from the Arabic of Euclid's Elements. He
says also that Fibonacci was probably the first who began this mixing of the practical and

theoretical aspects of arithmetic.

The next turn according to D’ Ambrosio (1997) is the Renaissance with the changes
in the architecture. The approximation is felt by scholars who start to use the vernacular for
their scholarly works, writing in a non-technical language and in a style accessible to non-
scholars. The approximation of practical mathematics to scholarly mathematics increases
in the industrial era, because of necessity in dealing with increasingly complex machinery
and instruction manuals, as well as social reasons and begins to enter the school system
(D’ Ambrosio, 1997). The last tread in the periods of the twentieth century was structured
with the question of what mathematics should be taught in mass educational systems. The
answer has been that it should be a mathematics that maintains the economic and social
structure, reminiscent of that given to the aristocracy when a good training in mathematics
was essential for preparing the elite and at the same time allows these elite to assume
effective management of the productive sector (D’Ambrosio, 1997). The mathematics,
which is taught and learned in the schools, is called as academic mathematics. On the other
hand, “ethnomathematics is the mathematics, which is practiced among identifiable
cultural groups, such as national-tribal societies, labor groups, children of a certain age
bracket, professional classes (D’Ambrosio, 1997; p. 16). Its identity depends largely on
focuses of interest, on motivation, and on certain codes and jargons, which do not belong

to the realm of academic mathematics. Ethnomathematics is to include much of the



mathematics, which is currently practiced by engineers, especially calculus. This is a very
broad range of human activity throughout histories that remains alive in culturally
identified groups and constitutes routines in their practices.” Ethnomathematicians are
concerned with the social history of mathematics, which aims at understanding the mutual
influence of socio-cultural, economic and political factors in the developments of
mathematics (D’ Ambrosio, 1997).

Pompeu (1994)presented in the International Study Group on Ethnomathematics
(ISGEm) (which is founded in 1985 and an affiliate of US. National Council of Teachers
of Mathematics) Newsletter “ethnomathematics refers to any form of cultural knowledge

or social activity characteristic of a social and/or cultural group.” (p.3)

In NOVA (Science in the News journal), which published by the organization
Australian Academy of Science, it is claimed that:

Advocates of ethnomathematics say it is helping different cultures to understand each other.
Mathematics is seen as integrated with Western civilization, which conquered and dominated the
entire world. On the other hand, ethnomathematics recombines them in unusual discipline by melting
science and social justice. Besides some scientists, see it as a legitimate discipline to offer the modern
world.

Gilmer (1995) who was one of the founders of ISGEm (The International Study
Group on Ethnomathematics which was founded in 1985 by math educators Gloria
Gilmer, Ubiratan D'Ambrosio, Gil Cuevas, and Rick Scott.) defined ethnomathematics for

a dictionary of multicultural education:

Ethnomathematics is the study of the mathematical practices of specific cultural groups in the course of
dealing with their environmental problems and activities. ... It can be exemplified as the manner in
professional basketball player who estimates angles and distances different from the manner used by
truck drivers. Professional basketball players and truck drivers are from identifiable cultural groups
that use mathematics in their daily work. They have their own language and specific ways of obtaining
these estimates and Ethnomathematicians study their techniques. (p.19)

Ascher & Ascher (1986) defined ethnomathematics as “the study of mathematical
ideas of a nonliterate culture”. According to them mathematical ideas of nonliterate people
must be drawn from ethnographic literature, in addition non-literate people, in other words
primitive people do not have professional classes for mathematics, as a result their

mathematical ideas are implicit in various areas or activities rather than being explicit.



Presmeg defines ethnomathematics as “the mathematics of cultural practice”

(Presmeg, 1998; p.328).

D'Ambrosio (2001) states that:

Ethnomathematics term requiring a dynamic interpretation is used to express the relationship between
culture and mathematics. The concepts, which cannot be categorized in only neither ethno nor
mathematics. The term ethno describes all of the ingredients that make up the cultural identity of a
group: language, codes, values, jargon, beliefs, food and dress, habits, and physical traits. Mathematics
expresses a broad view of mathematics which includes arithmetic, classifying, ordering, inferring, and
modeling. (D'Ambrosio, 1987). Ethnomathematics reveals how mathematics continues to be culturally
adapted and used by people throughout time. Since there is no relevance of culture constructed
between content and instruction, teachers and students are not aware of the connection existing
between mathematics and culture. They may assume that “mathematics is acultural, a discipline
without cultural significance”. (p.22)

Zaslavsky (1998) also mentions about ethnomathematics and multicultural

mathematics education:

People in various cultures are engaged in doing ethnomathematics which is meeting of cultural
anthropology with mathematics and education and ethnomathematics is not only ethnic mathematics;
mathematics developed by different ethnic groups is included in it also. The relationship between
multicultural mathematics education with ethnomathematics is the inclusion in the curriculum
especially ethnomathematics of people’s ethnic and racial groups, men and women, the various classes
in society and practices and problems of students” own communities. (p.43)

According to Vithal and Skovsmose (1997), support in education has become an
essential consequence of industrialization in the Third World Countries to which
modernization was applied. Especially Westernization in Education became crucial.
Ethnomathematics is a reaction to this cultural imperialism, which is built into
modernization theory: “A main concern for ethnomathematics is to come to identify
culturally embedded mathematical competences and instead of thinking in terms of
importing curriculum to think in terms of self-development. A curriculum can be related to
an already existing competency in mathematics” (Vithal and Skovsmose, 1997; p.132).
They identify four strands of ethnomathematics. First is the traditional history of
mathematics. Second is the analysis of the mathematics of the traditional cultures and of
indigenous people. Those cultures are examined in terms of number systems, gestures and
symbolisms, games and puzzles, geometry, space, shape, patterns, symmetry, art and
architecture, time, money, networks, graphs, sand drawings, kin relations and artifacts,

farmers, and carpenters. The other strand deals with the mathematics of different groups in



everyday settings showing that mathematical knowledge is generated in a wide variety of
contexts by both adults and children and developing strategies for solving mathematical
problems in everyday situations. Lastly, the relationship between ethnomathematics and
mathematics education is another focus point. It deals with the connection between
mathematics found in everyday contexts and in the formal school system.

All of the definitions consider the points such as the culture in which mathematics
arise, mathematics that is implicit in cultural in cultural practices, the use of
anthropological principals to investigate mathematical practices, relation and implications
for mathematics education. The definition of D’Ambrosio, which is the mathematics,
which is practiced among identifiable cultural groups, such as national-tribal societies,
labor groups, children of a certain age bracket, professional classes (D’ Ambrosio, 1997;
p.16) is used in this study as the main focus of the instruction integrated with
ethnomathematics. In addition to this definition, instruction integrated with
ethnomathematics of the study, as Zaslavsky (1998) stated, includes ethnomathematics of
people’s ethnic and racial groups’, the various of classes in the society and practices of

students’ own communities.

2.3. Research on Ethnomathematics

Ethnomathematics researchers study the cultural history of mathematics or
mathematics inherent in cultural practices or artifacts and ethnomathematics in
mathematics education. The first research was on mathematics inherent in cultural
practices or artifacts. The latter ones are on ethnomathematics and mathematics education

area.

Leonel Morales (1993) studied about the geometry found in the various aspects if the
daily activities of the Maya. Some of the activities are the designing of the cities, the shape
of buildings, ceramics and weavings and geometry in the Mayan language. He found out

the following:



The layout of Mayan cities has a relationship with the astronomy. Second is that Mayan calendar is
calculated with the stages of corns. Third, buildings have geometric shapes that are supposed to be
planned before their construction. In addition, paintings are also supposed like that because of the
symmetry in the murals. Besides, ceramics have geometric shapes and a collection of curves and other
geometric figures. For decorative curves in which human figures, animal and flower shapes are used.
There are spiral curves. In their native language, a number of mathematical terms are used, which
shows the high level of geometry in this civilization. The terms such as quadrilateral, cylindrical,
measuring, playing dice, along side of etc. for the weavings in both personal and domestic designs of
mosaics, having different interpretations can be found. Repeating triangles in rows and chains either
horizontally and vertically or diagonally, broken lines, rotations, rhombuses and chains can be seen on
those mosaics.

Barta, Abeyta, Gould, Galindo, Matt and Seaman (2001), mention about the
mathematical ecology of the Shoshoni and implications for the elementary mathematics
education and the young learner. Firstly, researchers try to find the culturally specific use
of mathematics in Shoshoni traditional living places with qualitative research techniques.
Bishop (1991) stated that some of the everyday activities of people involve a substantial
amount of mathematical applications which are the six universal mathematical behaviors:
counting, measuring, designing, locating, explaining and playing, can be seen in all
cultures (as cited in Barta et al., 2001). According to Barta et al., (2001), mathematical
connections to daily practices of any culture can be identified by using these mathematical
behaviors. Barta and his colleagues based their analysis on the six universal mathematical

behaviors as follows:

Firstly, counting system of Shoshoni was based on the grouping of ten to quantify objects, people,
and events of daily life. Values range from one to countless. The infinity is represented as “having
no end” like “more of those than there are hairs on a horse”. Secondly, mathematical operations are
used according to their needs such as dividing the meat after hunting to equal parts. Thirdly counting
is done with hand gestures. Measuring is actualized with parts of body such as arms, hands, paces.
They classified the shapes as having corners or not having. Circles have a crucial place in their lives
because they believe in that everything in the life is round and circles represent the life circles as
they have no beginning and no end. Shapes also convey spiritual significance. Moreover, triangles
represent mountains and individuals. When creating a tool patterns are used. For locating, they drew
maps by using stars as clocks, rivers. For the display of wealth and prominence some ways were
used such as clothing tools, weapons etc. the number of elk teeth, the kind of fur are some of the
ways. Lastly there are games for men, women and children in the Shoshoni playing in which
mathematics especially probability is embedded. (p.88)

Moyer (2001) reports that some contributions of diverse cultures foster
understanding of mathematics. Knowing how one’s own culture has contributed to
mathematics and these contributions enhance our cultural environment supports the
acquisition of mathematical power. According to her, teachers have two questions to cover
mathematical programs with math: “Where does culture fit into mathematics instruction?”

and “How do I as a teacher, with limited experience with cultural diversity, reflect in my
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mathematics program.” The author suggests that teachers can integrate culture in small
ways. According to Davidman and Davidman (1994) they will go on to examine deeper
issues such as ensuring educational equity, empowering students, reducing prejudice, and
promoting cultural pluralism (as cited in Moyer, 2001). The study of Moyer (2001) makes
suggestions about the use of patterns as one starting point to integrate culture in math
lessons and describes a mathematics experience that connects these ideas for students. The
author claims that teachers will start to see culture as a part of their current mathematics
instruction and may begin to integrate culture in their lessons in rich and meaningful ways
such as investigating patterns and symmetry found in architecture, clothing, pottery, and
baskets of many culture. Zaslavsky (1994) says that the cloths of Asante’s people in Ghana
are reflections of both cultural values and geometric skills and symmetry of designs can be
found on mirror patterns on palace walls of an ancient Persian king many centuries ago,
and there are tessellating patterns in Islamic culture in repeating designs that decorate
mosques and palaces (Moyer, 2001). Moyer (2001) claims that exploring those geometric
designs requires an understanding of the ways that shape tessellates and of their line or
reflection and rotational symmetry and teachers can discuss objects that show repeating
patterns and symmetry. She gives examples of Native American peoples’ using rotational
symmetry to produce intricate basket designs in which students can visualize the concepts
of line and rotational symmetry. She suggests teachers to show students examples of
tessellating patterns that have elements repeating and have the fact that no gaps or spaces
appear between the repeating pieces and no piece overlap and to show them how to create
tessellations using geometric shapes so that the arrangements fit together as a puzzle with
no spaces between the blocks. The author also exemplifies lines of symmetry and
transformational geometry including translations (slides), reflections (flips) and rotations
(turns). Another class activity Moyer (2001) suggests students’ working together to create
a pattern quit with tessellations line and rotational symmetry and coloring their designs.

Moses (2005) implemented ethnomathematics and multicultural mathematics
activities and tried to investigate to what extend that affected African American students’
achievement. The role of culture is seen as prevalent in the learning of mathematics and
there is a great interest in the use of multicultural activities in the mathematics classroom.
African cultural activities related to geometry are used whether African American

students’ achievement in geometry and perceptions of mathematics in general. The factors
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affecting African American students achievement are determined as parents, who plan an
integral role in child’s education, socioeconomic factors, teachers, especially their
expectations, curriculum and course enrollment (Moses, 2005). For the curriculum factor,
Suleiman and Moore determined an affective and conducive learning environment having

the following characteristics:

i.  Provide mathematics resources consistent with the social and educational
demands of the global technological society
ii.  Motivate all students to learn mathematics
iii.  Adjust teaching to the unique learning styles if students of math
iv.  Highlight contributions of all cultures in the areas of math and science
v. Prepare teachers of math to affectively respond to the cultural and linguistic

variables affecting the acquisition of math. (Moses, 2005; p.88).

Moses (2005) gives reasons to include culture in mathematics as follows:

“Multicultural activities should not be seen as separate from “regular mathematics” but should be
discussed when relevant to study and learning. Culture should be included in the mathematics
classroom because it improves students’ academic achievement (Banks, 1989), helps move classrooms
towards and equitable learning environment (NCTM 1989, 2000), helps students to have positive
beliefs about mathematics (Masingila& King, 1997), and integrates mathematics with other disciplines
(Zaslavsky, 1989, 1998).” (p.45)

In the study of Moses (2005), the sample was constituted in two groups, which were
math instruction with African culture and the other without African culture. Pre assessment
instrument measured geometry concepts such as linear measurement polygons, circles, and
solids. Matching the corresponding definitions, short constructed responses to solve
problems and performance tasks to solve problems by explaining them were used. The post
assessment was for the measure of mathematics achievement and how students’
mathematical knowledge developed over the course of their respective geometry units.
With the study in the quasi experimental design, qualitative and quantitative data were
collected. According to results, students’ achievement scores increased as they learn about

African culture.
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Another study which is similar to above mentioned study was conducted by
Arismendi-Pardi (2001). Aim of the study is comparing the final grades of students in a
college intermediate algebra course taught with and without ethnomathematical pedagogy.
It is found that there was a statistical significant difference between mean scores in
Intermediate Algebra course of students who were taught with ethnomathematical
pedagogy and those who were taught without ethnomathematical pedagogy in favor of the

first group. .

Presmeg (1998) argues that the ethnicity of students is a resource for mathematics
teachers. He notes that beliefs about the nature of math are a factor in the implementation
of ethnomathematical approach. D’ Ambrosio (1985) said that mathematics is a cultural
product, which needs to be acknowledged as such in the classroom, for both the purpose of
meaningful learning of the subject in developing countries (Presmeg, 1998). For the use of
cultural practices in learning school mathematics, a graduate course was designed in the
development of mathematical activities and concepts from authentic cultural elements by
students. It has two components which are theoretical and practical. In the practical
component, each week the class participates in at least one cultural activity and explores
mathematics of that activity and its potential for developing mathematical understanding.
In the research component, participants are required to investigate a personally meaningful
theoretical or pedagogical aspect of their choice, which relates to mathematics as a cultural
product, to write a paper on their topic, and to organize classroom discussion or an activity
relating to this topic. Some of the activities of the practical part are geometrical designs on
Ndebele houses (South Africa), symmetric strip decorations (Inca, Maori) Traditional
American quilting patterns (Presmeg, 1998). Two activities were explained in the study of
Presmeg (1998). One of them is Traditional North Pacific navigation in which traditional
methods are saturated with mathematical ideas. For example, non-linear system of
astronomy is related with dividing a planned journey into segments according to rising
positions of star constellations. The presenter of this activity dressed in traditional
Micronesian costume, used a genuine bamboo stick chart and asked to students to navigate
from one island to another. The second example was about mathematical elements in
Korean flag and related with the mathematical dimensions and proportions. The meaning
of the symbols and the patterns in those shapes are also explained those patterns are also

related with the mathematical patterns. In conclusion, the authenticity of the projects,
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which were done by the students, students’ ownership of their projects, the connection

between mathematical ideas and lived experience of individual students, were emphasized.

Powell and Temple (2001) gives a board game example called as Oware and played
in Africa as a math activity, which can be played at schools. With the literature review of
the studies of ethnomathematicians, they reach that “Teachers in the United States who
have seen how games played in other cultures can help children in our society one
mathematical skills, thinking strategies and problem solving abilities and develop an
awareness of their participation in a global community”. Powell and Temple (2001) say
that Oware game provides opportunities for all children to build and extend arithmetical
ideas and strategic thinking and to explore important social behaviors. Besides, it can help
children understand that humans encode their mathematical ideas in diverse cultural
products, including architecture, art games, music, and written texts. They also assert that
children who play Oware not only build mathematical ideas but also interact with aspects
of African culture. Moreover, players of the game can learn to recognize interesting and
important numerical patterns and acquire insights into useful and sophisticated
mathematical ideas. In addition to mathematical characteristics of Oware, it offers
connections with other curriculum areas (Powell and Temple, 2001). For an art project, the
authors suggest to create students’ their own Oware boards or traditional ones by using

various materials such as empty egg cartoon.

Gerdes (1998) describes and reflects in his study some of the tensions, which exist in
math teacher education in Mozambique where teacher education institutes classes consist
of students from both urban and rural areas. The aim of the study is to develop an
awareness of the social and cultural bases of mathematics, which contributes both to
enhance self-confidence, capacity, readiness and openness to work in a multicultural
environment among future math teachers. The descriptions, reflections and classroom
dialogues were presented in the study. To integrate students especially from rural areas the
author made a study in his course called as mathematical know-how of a teacher student
from the North. He asked the student the applications of math in the daily life. The student
teacher explained his thumb-arm rule, which was used to estimate distances to enemy
positions, which requires similar triangle rules and trigonometry. Other students gave

examples such as the construction of rectangular house bases. On the other hand, students
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who were from urban areas became surprised with those examples, which were full of
mathematics. The students who gave those examples became more self-confident and
attended to lessons eagerly the following lessons and discussions (Gerdes 1998). The
second part of mathematical know how of teacher students, the author studied on didactic
alternatives in axiomatic construction for Euclidean geometry in his geometry course. The
abstractions from experiences reality with epistemological views similarity axioms were
discussed (Gerdes, 1998). In the second decade of the liberation, the lecturers became more
interested in socio-cultural aspects on math education and they had opportunity to generate
new experiences in raising social and cultural mathematical awareness among future math
teachers. In the course called as “Math in History”, the first theme was “the counting and
numerations systems” which provides students to analyze and compare various ways of
counting and numerations they learned in their life. Besides, in the course
“Ethnomathematics and the Teaching of Mathematics in Secondary School” the
mathematical and educational exploration of basket weaving techniques, geometry of
traditional African sand drawings, Lusona-geometrical recreations of Africa was centered
(Gerdes 1998). In the symmetry and geometry theme, the weaving on the bags and baskets
of Gitonga domain were discussed in terms of its pattern, periods, height, number of
patterns, its cylindrical wall, the number possible combination of them. Besides students,
prejudice as not having math in this weavings, the change in their thoughts were also stated
(Gerdes 1998). Student teachers also analyzed the ethnomathematics of female art, craft of
pot decoration, the tattoos, and the decoration of the clothes of people with “out of school”
learning processes from individual learning by imitating and copying, trying and
experimenting, learning through guidance from older family members or friends to

collective learning environments among friends of the same age group (Gerdes, 1998).

As the result of his study, Gerdes (1998) reached some dimensions in developing
awareness in the social and cultural bases of mathematics and mathematics education. The
first dimension is becoming aware of mathematics as a universal activity, which is “pan-
cultural”, and “pan human” activity. The mathematical thinking and capable of learning
more exist in an organized way in all cultures (D’Ambrosio, 1985a, 1985b as cited in
Gerdes, 1998). The second dimension is becoming aware of multi-linear development of
math, which means the learning of mathematical ideas, even in a homogenous cultural

context may follow different paths. Third important dimension is developing an awareness
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of the influences of socio-cultural factors on teaching and learning mathematics especially
by teachers. Teachers can make students see that in their activities, there are mathematics
engaged in them, they already know math in their lives, therefore students can look from a
different point of view to their perceptions such as lacking mathematical ability or fear of
mathematics (Gerdes, 1998).

Lipka and his colleagues (2005), studied on math in a cultural context, which is
based on two case studies of a successful culturally based math project. Math in a Cultural
Context (MCC) was developed form the ethnographic work with Yup’ik elders and
teachers of southwest Alaska with two case studies of novice teachers, one cultural insider
and one outsider illustrate how each effectively taught MCC. Their research showed
favorable results in implementing MCC a culturally based mathematics curriculum for
both urban and rural (Yup’ik) students. The design of the research is both quantitative and
qualitative/ethnographic methods. The definition of “culturally based math education”
includes content knowledge (informed by both Western knowledge and Yup’ik elders),
pedagogical knowledge (informed by school-based practices and community based ways
of teaching, communicating and learning), contextual knowledge (ways of connecting
schooling to students’ prior knowledge and the everyday knowledge of the community).
The authors designed MCC to create classroom and community interaction in which
mathematical and pedagogical knowledge connect to both the school and community
context and to include both Western reform oriented instructional practices and local ways
of learning and knowing. In the conceptual framework of the study it is stated that
students’ prior knowledge helps student to make connections and inferences, draw
conclusions and assimilate new ideas and hence to make curriculum more accessible.

In the curriculum designed by the authors, one of the activities, which connect
everyday knowledge to school based knowledge, was building a rectangle fish rack.
Students faced with perimeter held constant problems and challenged to optimization of
the space. The curricular and pedagogical approach includes expert apprentice modeling in
a context of problem solving and math as inquiry and communication. Thus “the
curriculum includes a variety of cognitive processes, analytic, creative and practical
tapping into different learning modalities (Sternberg et al., 2001, as cited in Lipka et al.,
2005). The results of students’ mathematics performance were in favor of MCC (Lipka et
al., 2005).
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Stevens, Sharps, Nelson (2001), gave another example of using ethnomathematics in
the literature. The example is about ratios and drums. Kieren (1998) created a model for
describing a student’s developing knowledge about ratio and numbers and the first level of
the model is determined as ethnomathematics level in which a person’s own life
experiences are effective (as cited in Stevens et al., 2001). Hence, students’ unique world
knowledge can be used to teach ratios. At the second level of Kieren’s model, students
develop their intuitive knowledge by combining thought, informal language, and image. At
level three, students begin to use symbols through conventional language to mutation and
algorithms. The African rhythms and drumming are embedded into the ratio lesson and it
is implemented in four days of a class whose half of were African American (Stevens et
al., 2001). Firstly, the history of drumming was explained and it was exemplified with
heartbeat and students are given a task to find heartbeat and pulse. The ratio of it was given
as 1:1. The rhythms are comprised of mathematical patterns (Stevens et al., 2001). The
history of drummers and their education procedure were also explained. The second part of
the lesson was rhythms. A musical rhythm is a special kind of pattern, so a natural pattern
to blend music and mathematics is through analyzing patterns in various rhythms. In the
African music, several rhythms are often played at the same time. Just as polygon is a
generalization for all geometric shapes that are many sided, so is polyrhythmic a
description of music that results from the simultaneous playing of many rhythms” (Stevens
et al., 2001). Three rhythms are discussed in the study. Playing techniques, symbols for the
various hand movements and the number of beats are explained. With the combination of
two rhythms the least common multiple (LCM) subject were explained by the calculation
of the number of rhythms. After analysis of two rhythms, the drummer’s awareness for
using ratios i1s more understandable in terms of dancer’s interaction with songs. During the
lesson, students were asked to create their own rhythms and to find their rations. After
playing the drum introduction, and the information and the history part, the teacher
described ratio to help students describe the situations. At the end of the 4™ day of the

instruction, students demonstrated an application of least common multiple.

The article of Gerdes (2001) presents an example of an educational mathematical
activity from Africa that he has used with young students and offers suggestions for

exploring the game. According to National Council of Teachers of Mathematics (NCTM)
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2000, mathematics education is meant to introduce pupils to mathematical problem
solving, communication, reasoning and connections (as cited in Gerdes, 2001). Gerdes
suggests that teachers may 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) mentions about a mathematical educational game called as Julirde played

by Fulbe Children in Cameroon:

Julirde game is also named as the game of mosques, which is played by several boys. The game
begins with one boy’s drawing 9x9 points, which are equidistant on the sand. Concepts of symmetry
including line and point, twofold and four-fold symmetry can be developed. (p.322)

Barkley and Cruz (2001) note that Native American beadwork incorporated in daily
lives shows a high degree of sophistication in terms of specific symmetrical patterns which
are used to symbolize the balance and communicate people’s feeling of harmony with the
natural world in which they lived. Elegant isosceles and equilateral triangles, stepped
mountains, square and rectangle bundles were adapted from the quill design, which were
rich in the use of transformational geometry. The math in the beadwork design was related
with transformational geometry; rotations, slides and flips, lines of reflections, centers of
rotations, and glide reflections and similarity of triangles and symmetry in the study. The
authors say that the geometrical shapes of beadworks designs may not be interesting
without a background although to study math in the use of context is one of the central
goals of the NCTM’s Principles and Standards for School Mathematics (2000) (as cited in
Barkley and Cruz, 2001). “Students use geometric concepts, properties, and relationships
in problem-solving situations and communicate the reasoning used in solving those
problems” according to the Colorado Model Content Standards (1994). The standard for
geometry also encourages children to (a) recognize two and three-dimensional shapes and
their relationships (b) relate geometric ideas to measurement, patterns and number sense
(c) solve problems using geometric relationships and spatial reasoning and (d) recognize
geometry in real world applications. The geometry was studied in using the beadworks in a
contextual basis. The course was based on Van Hiele’s phases of learning geometry which
are (1) inquiry/information by examining and observing the patterns with their informal
terms such as slide, turn, and flip, (2) exploration by student’s making their own symmetry

patterns , (3) communication by students’ exchanging and discussing each other patterns
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(4) complex task by teachers’ presenting a related but more complex task and students’
discussion about triangles, their symmetry and the measurement of slides and designing
their strip patterns, rhombuses, circles, triangles and squares and lastly (5) summary by
students’ integrating their thinking about the geometric figures and movement of them in
planes and coding them mathematically (Barkley and Cruz, 2001). After exploring
geometric shapes and patterns found in various cultures, students can select geometric
shapes to create a design that tessellates or demonstrates line or rotational symmetry with
pencils. Then students will identify the geometric characteristics in their design and discuss

about being a cultural group (Barkley and Cruz, 2001).

The activities stated in the study of White (2001) are to communicate students’ ideas
to collect organize and represent data about themselves in the form of a quilt and to make
connections between the mathematics that they learn in school and that they see in the
world. White (2001) designed a lesson with math through fabrics having the following

properties:

First part is exploration of different geometric shapes, patterns, and spatial representations
(horizontal and vertical lines), their appearance in the daily life, search for patterns and their utilities
to show students how various cultures such as Africa, Europe, Asia and North America use
mathematics in their fabric designs. In the second part of the activity, students made a patch in
hexagons to tell something about her or him and collecting data in bar graph with group discussions.
After determination one characteristic of a person, they added other ones from their patches. At the
end of this activity, each child shared one shape such as ovals, squares, triangles, hexagons,
diamonds, and rectangles found in fabrics, and explored various cultures and mathematical concepts.
The activities included problem solving, geometry, analysis and representation. Questioning,
communicating and reasoning skills were fostered. This activity can be rearranged according to age
level and diversity of students. (p.355)

The study of Brenner (1998) involved culturally relevant instruction with a class of
Native Hawaian kindergarten students, Prior to this study, ethnographic fieldwork was
used to identify relevant areas of mathematical practice for Native Hawaian children.
Researchers then tested and interviewed children to find out how culturally based practices
influenced their knowledge of mathematics. Information from fieldwork, tests and
interviews was used to develop classroom activities. With the reflection of those activities,
games with mathematical content were offered. The instruction based upon those changes
was implemented during one year. The achievement level of students in the experimental

group which took the instruction was higher than the control group.
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The research on ethnomathematics summarized above attempts to supplement the
existing curriculum through the cultural practices and or/and examine the outcomes of
integrating into classroom instruction. There are many studies that seek to supplement the
curriculum and their focus is usually on indigenous cultures (e.g. Barta et al., 2001; Gerdes
1988, Lipka et al., 2005, Morales 1993). Studies that focused on outcomes did this through
an examination of cultural practices and or artifacts, students’ home/everyday experience
or students’ cultural practices. The studies that examined the effects of integrating
ethnomathematics into mathematics classroom instruction, in general found that integrating
ethnomathematics into mathematics instruction has positive effect on students performance
(e.g. Arishmendi-Pardi, 2001; Lipka et al., 2005; Brenner, 1998).

The literature review showed that people use the mathematical activities in their real
life with cultural practices, artifacts (Morales, 1993). In everyday activities, people involve
a substantial amount of mathematical applications, which are universal behaviors such as
counting, measuring, designing, locating, explaining and playing as an example, when
designing tools, patterns are used especially for clothing tools, weapons (Bishop, 1991 as
cited in Barta et al., 2001). Moreover Moses (2005) noted that students’ achievement
scores in mathematics increased as they learn about African culture. The grades of algebra
course of students taught ethnomathematical pedagogy were higher than the students” who
took without the ethnomathematical pedagogy (Arismendi-Pardi, 2001). The connection
between mathematical ideas and lived experience of individual students, were emphasized
in the study of Presmeg (1998) which argues that the ethnicity of students is a resource for
mathematics. Powell and Temple (2001) say that Oware which is a board game played in
Africa can help children understand that humans encode their mathematical ideas in
diverse cultural products, including architecture, art games, music and written texts.
Gerdes (1998) argued to develop an awareness of the social and cultural bases of
mathematics, which contributes both to enhance self-confidence, capacity, readiness and
openness to work in a multicultural environment among future math teachers. Barkley and
Cruz (2001) noted that Native American beadwork incorporated in daily lives shows a high
degree of sophistication in terms of specific symmetrical patterns which are used to
symbolize the balance and communicate people’s feeling of harmony with the natural
world in which they lived. Gerdes (2001) suggested that teachers may look for suitable

activities from diverse cultural contexts and analyze how these activities may be integrated
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into their teaching to create a truly simulating and enriching environment to help all
students fully develop their potentials. Lipka and his colleagues (2005) found that the
results of students’ mathematics performance were in favor of the instruction which is
math in a cultural context and based on two case studies of a successful culturally based

math project.

2.4. Tilling and Patterns in Islamic Ornaments

In order to integrate cultural practices to math instruction, symmetry and patterns
subjects which are included in the existing 7" grade math curriculum were selected. This
part of the literature review aims to provide mathematics inherent in cultural practices or

artifacts on geometrical shapes on tilling and patterns.

Griinbaum and Stephard (1987) stated that “pattern that is designs repeating some
motif in a more or less systematic manner-must have originated in a similar manner” has
made use of by every known human society as in the example of Alhambra at Granada in
Spain which has impressive tilling like Moslem religious buildings. They state that
artifacts of all cultures abound with patterns, which are intricate and complex and some
sort of decoration on fabrics carpets, baskets and utensils weapons, wall have patterns and
tiles made of stone, ceramic or other materials with the aim to fit together without
appreciable gaps to cover the plane or surface. Besides these have applications in modern

engineering to manufacture in the most economical way (Griinbaum and Stephard, 1987).

Abas (2001) states that Islamic patterns, which are for decorations, show a great
variety of geometrical structures and constraints of the Euclidean space and they can be
educational aids for the teaching of many topics in mathematics, physics, chemistry,
crystallography, computer science and design. He says that in addition to being valuable in
the teaching of geometry to school children, they are also related with abstract notions of
Group theory at the university level and those patterns occur on carpets, windows, doors,
screens, railings, bows, furniture in mosques and on other surfaces. The author emphasizes
that Islamic patterns provide a vast ready-made stock of material for the teaching of
symmetry at all levels-from kindergarten to university. At the university level, they may be
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used to teach transformation geometry. The mathematical process involved in the creation
of these patterns requires the application of symmetry transformations (rotations,

reflections, translations, and glide reflections).

According to Abas and Salman (1995), Islamic patterns can be classified in three
types. First, is the rectangular Kufic patterns that employ simple rectangles and squares to
create calligraphic designs in a stylized form of the Arabic scripts. They are usually
employed to add dignity and solemnity. The second pattern is the arabesque, which
comprises curvilinear elements resembling leafed and floral forms in which spiral forms
intertwine, undulate and coalesce continuously. The noticeable feelings of these patterns
are periodicity and rhythm. The other pattern type is space-filling patterns, which employs
complex polygons and regions bounded by circular arcs. The basic cell of the pattern
repeats itself repeatedly. Abas and Salman (1995) states the characteristics of the space
filling patterns:

One of the recognizable characteristics of Islamic patterns is the prominence of symmetric shapes,
which resemble stars and constellations. Second is that rectilinear elements forming the pattern are
often interlaced, which can be seen in tent dwelling, carpet weaving, origins and experiences of the
Avrabs and the Turks. The flow and infiniteness are the other characteristics of the patterns. By copying
the repeating cell, the pattern can be replicated infinitely to fill as much space as desired. There is no
natural point of focus for the eye. As one looks at the expanse of the pattern, the eye flows
continuously and following the lines and seeing a variety of intricate structures and relationships.

(p.24)

Abas and Salman (1995) also state the reasons to use geometry especially symmetry

and polygons and tessellations in the Islamic art:

First reason is that in Islamic culture there should not be any sculpture or likeness of living creatures.
The art consists of nonfigurative art. Only the rays of God are represented with rays. Besides, there
are two main passions, which are “desire for abstractions” and “the search for unity”. The attraction
of stars is deep rooted in the human psyche. Stars in the motifs as in the flags of countries, in the
aim of constructing pyramids represent the desire “to reach for the stars”. The great attraction for
star shapes in Islamic art reflects this primordial love and practical involvement with the heavens. .
In addition, long experience of carpet weaving gave tent dwellers skill and passion for tessellations,
interlaced patterns and all over covering of surfaces. (p.41)

The authors stated that the artists, artisans, architects, geometers, and designers who
created and perpetuated Islamic patterns were secretive. They disclosed their methods and
discoveries only to chosen people. The long established tradition is that the master reveals
his jealously guarded notebooks only to his sons or to a few devoted apprentices. Many
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nineteenth century European artist, architects, and designers became fascinated by the

brilliant colors and abstract geometric designs of Islamic art.

The authors show how the geometric structures of the bulk of Islamic patterns are
based on the symmetric division of concentric circles placed on nets, the tight packing of
space with polygons and replication. Besides the first basic strategy called as Khatem
Sulemani stated in the book of Abas and Salman (1995) is making an 8-pointed star shape,
by dividing the circle symmetrically or by self-super positioning of a polygon, which is a
rectangle. When this pattern repeats or fills the space, tills, there can exist space filling
pattern or other variations of Khatem Sulemani. According to them beautiful patterns have
to be based on some form of inner logic of proportions. In a complex pattern as they give
an example, the inner logic of the pattern is based on the packing of the space with
tessellating polygons. The pattern relies on 16-fold divisions of circles placed at the center
and at the vertices of a square repeat cell. The square itself has 8-fold symmetry and
therefore it suffices to show the construction lines in one eight of the square. Another type
of pattern is constructed by starting with a grid and allowing the cell to appear implicitly.
The grids used most commonly are the isometric grids (made from equilateral triangles),
the square grid, and the rectangular ones. Since six equilateral triangles combine to form a
regular hexagon, the isometric grid can also be considered as being hexagonal (Abas and
Salman, 1995). The authors also note that the human brain cannot stand the randomness

and disordered events:

The pattern which is defined as any regularity that can be recognized by the brain.” can be seen
everywhere, in the sky, sea, sand dunes, in thought, language poetry, music, social behavior peacock
feathers, the singing of birds, the binomial theorem. The notion of patterns is the understanding
because the brain is the recognizer of patterns. Computers are also versatile and adaptable because they
use patterns especially to reduce information. Symmetry like pattern is omnipresent. It is used to refer
harmony of proportions. Moreover, in science symmetry is associated with the one, which is beautiful,
eye catching, and perfect. Human ornaments and artifacts from every culture and age are made with
symmetric patterns. The patterns having high degree of symmetry are easier to grasp and remember.
Beside symmetry gives the brainpower to predict. This power is used by especially modern physics.
Furthermore, the atomic and molecular structures have the same characteristics with Islamic patterns,
such as the same basic geometrical structures, replication. (p.79)

Abas and Salman (1995) make classification of Islamic patterns according to their
shapes and the types of symmetries. Firstly, they determine the unit cell shapes, which are
an oblique parallelogram with unequal adjacent sides, a rectangle, a rhombus with adjacent

sides equal, and not containing a 60 degrees angle, a square and a rhombus with adjacent
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sides equal and containing 60 degrees angle. They determine the types of Islamic patterns
by firstly placing a motif in the generator region, which is called as the template motif.
Secondly, they apply suitable symmetry transformations from the symmetry group to
generate the motif in the complete unit cell. This motif is called as the unit motif by them.
The next step is identifying the pattern types by asking whether there is any rotational
symmetry and the smallest rotation angle, the mirror reflection lines and glide reflection

lines.

Necipoglu (1995) noted that the term Arabesque is added by Ernst Herzfeld in 1913
as a fourth to three more common variants of it which are vegetal geometric and
calligraphic. Herzfeld also stated that the ant naturalism and geometric abstraction of the
arabesques, characterized by “countless repetitions” and “infinite correspondence” that
gave rise to completely covered surfaces reflecting a typically Islamic horror vacui,
psychological fear of empty spaces. (as cited in Necipoglu, 1995; p.45). On the other hand,
Burckhardt’s work on aesthetics discussed the metaphysical aesthetics of major world
religions, including Islam. He stated two typical forms of Arabesque as follows. One is
geometrical interlacing made up of a multitude of geometrical stars, the rays of which join
into an intricate and endless pattern and conceives “unity in multiplicity and multiplicity in
unity” (as cited in Necipoglu, 1995; p.86). The second form of the Arabesque is composed
of vegetable motifs, stylized to the point of losing all resemblance with nature and obeying
only the laws of rhythms transposed into graphic mode, each undulating in complementary
phases and each surface has its inverse counterpart. Necipoglu (1995) states that the
arabesques is both logical and rhythmical, both mathematical and melodious. It shows
Islam’s equilibrium of love and intellectual sobriety. Moreover, the universal character of
geometrical ornament is the fundamental elements of which are essentially the same

whether they appear on a rug or in a refined urban decoration.

According to Arik and Sancak (2007), “the reason of using tilling tiles with
geometric shapes in or daily lives in pavements and roads covered with parquet is not only
that they are aesthetical but also that in the restoration they can preserve their shapes.” (p.
1). They state that to make tilling; rhombuses, parallelogram shapes or any type of
geometrical shape can be used by repeating the shapes with the rule which is that there will

both be any empty space and they will not fit snugly into. If the tilling repeats itself in any
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two directions, with constant distance, this tilling is called as “periodical tilling” although

some tilling covers the surface infinitely without any periodicity (Arik and Sancak, 2007).

When a tiling is reflected according to a linear exist, if its shape does not change, it
has a reflectional symmetry according to that axis. If a geometric shape or tiling remains
unchanged when it is rotated 360/n (n is an integer) degrees angle, this shape or tiling has
n-fold rotational symmetry. If a shape does not have reflectional symmetry, its mirror
reflection cannot be obtained with rotational symmetry. The regular polygons with n sides

have n reflectional symmetry and n fold rotational symmetry (Arik and Sancak, 2007).

Arik and Sancak also mention about the reasons why the geometric shapes in Islamic
art are weighted. The reasons are that in Islamic art, the animated pictures and sculptures
are forbidden and geometry is seen as an important science branch. In Islamic art, in
palaces, mosques, small mosques, madrasah, and graves ornaments, there can be observed
calligraphic and floral shapes and geometric shapes. Besides, in Selguklu ornaments,
periodic tilling with equilateral triangles, squares, regular hexagons with these sides
corresponded each other and composed into a whole shape are used. In additions, stars and
constellations and the shapes to connect those stars are used frequently in Selguklu and
Islamic art. Especially the shapes with n-fold symmetry such as 5-stars, 10-stars are used.
In the examples of the book Arik and Sancak, they state all the basic shapes and their
characteristics. Besides they also mention about the special door, windows shutter
ornament of Ottoman culture in mosques and palaces. Arik and Sancak (2007) stated the

general characteristics of these shapes as follows:

I.  The number of tiles in every corner is limited with two or four. Hence, all tiles
can be colored with two colors with the rule any two tiles with the same color
will not be together. The other characteristics of those tiles, is every geometric
shape has only one color in the whole shape.

ii.  All tiles has the reflectional symmetry according to x and y-axis. Hence
composing only quarter of the whole shape is the difficult part. Then reflecting
it once results to compose its half. The second reflection composes the whole

shape.
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iii. Al tiles in the sides of completely tilling are cut from their reflectional
symmetry axis. Since all the shapes have reflectional symmetry, by repeating
the whole shape in two directions, the plane can be tiled periodically. This also
gives opportunity to cover three-dimensional shapes such as columns although it
is not observed in the Ottoman art. (p.105)

Demiriz (2000) also state the rule of not drawing animated objects in the paintings of
artists dealing with Islamic art. With this limited rule, they vary their works with floral and
geometric patterns which give opportunity to change. In the first look, some works can be
supposed as the same. However, when they examined the differences which needs high
expertise can be observed. Demiriz (2000) found that the main principles of Islamic world

are infiniteness, symmetry, anonymity:

Firstly, the motifs cover on the plane indefinitely in two directions. The motifs such as
cinctures or central motifs such as 7-pointed star, 9-pointed star, and 11-pointed stars are only
one part of an infinite figure. In the branches of Islamic art, even in architecture symmetry is
an obeyed rule. In some of the exceptional motifs, asymmetry cannot be seen in the first
look... The artists even Mimar Sinan hides themselves, which is a common tradition...Wood
is one of the most preferred and appropriate. In order to add decorative motifs to wall fabrics,
bricks are mixed with stones. Stone especially marble is appropriate to all types of tilling.
Colored stones are used in mosaics. (p.32)

In this part of the literature review the ethnomathematics of tilling and patterns is
discussed. The mathematical characteristics of Turkish and at the same time Islamic
patterns in addition to general characteristics are stated by Abas and Salman (1995), Abas
(2001), Arik and Sancak (2007). Besides Griinbaum and Stephard (1987) mentioned about
the general relationship between tilling and patterns with mathematical concepts although
Necipoglu (1995) emphasizes the meaning of those tilling in Turkish ornaments.
According to those above mentioned studies, the instruction for symmetry and patterns was
prepared by integrating ethnomathematics which is the mathematics practiced in tilling and

patterns as well as with the reasons behind usages.
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3. SIGNIFICANCE OF THE STUDY

The primary goal of the societies is to increase the level of their living standards with
the individuals having scientific and mathematical literacy. Although people gain the
mathematical literacy in their daily life, they cannot connect the mathematical issues they
face in the real life with the academic mathematics. Mathematics education in Turkey has a
major problem as not connecting the academic mathematics and the practical mathematics.
Mathematics is seen as a separate issue from the culture. On the other hand, according to
National Council of Teachers of Mathematics (2000), “...school mathematics experiences
at all levels should include opportunities to learn about mathematics by working on
problems arising in contexts outside of mathematics. These connections can be other

subject areas and disciplines as well as to students’ daily lives...” (p. 65)

This study will be conducted to develop an instructional design to connect
mathematics with culture and daily life, and will be a guide for further studies of
mathematics educators in terms of integration of ethnomathematics to mathematics
lessons. The study also questions how students’ attitudes towards mathematics and their
math achievement change by taking the instruction that exemplifies the integration of

ethnomathematis.
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4. STATEMENT OF THE PROBLEM

The literature review showed that people use the mathematical activities in their real
life with cultural practices, and artifacts (Morales, 1993). Presmeg (1998) argues that the
ethnicity of students is a resource for mathematics. Gerdes (2001) suggests that teachers
may look for suitable activities from diverse cultural contexts and analyze how these
activities may be integrated into their teaching to create an enriching environment to help
all students fully develop their potentials. The grades of algebra course of students taught
ethnomathematical pedagogy were higher than the students’ who took without the
ethnomathematical pedagogy (Arismendi-Pardi, 2001). Lipka and his colleagues (2005)
found that the results of students’ mathematics performance were in favor of the math
instruction in a cultural context. Within the light of the findings of the related literature, in
order to create enriched environment to make students develop their potentials, giving
them instruction integrated with ethnomathematics may be helpful. In some studies such as
Arismendi-Pardi (2001) and Lipka et al., (2005), mathematics performance of students
who took instruction in a cultural context or with ethnomathematical pedagogy was
higher than the ones who took the instruction without -cultural context or
ethnomathematical pedagogy. In the light of above mentioned research studies, this study
has two major goals which are; first to develop an instruction integrated with
ethnomathematics and second to probe the effects of instruction integrated with
ethnomathematics on students’ attitude towards mathematics and mathematics
achievement levels. The problem statement of this study is “Is there any significant effects
of instruction integrated with ethnomathematics on seventh grade students’ mathematics

achievement levels and attitude towards mathematics?”

4.1. Research Questions and Hypotheses

The following research questions and hypotheses are formed in order to enlighten

above mentioned goals:
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Research Question 1: Will there be any change in the achievement levels of 7" grade
students after they receive different instructions (instruction integrated with

ethnomathematics or regular instruction) on symmetry and patterns topic?

i. 7" grade students who receive instruction integrated with ethnomathematics or
regular instruction on symmetry and pattern topic will score higher for post
measures (post test and retention test) compared to pre measure as assessed by

Mathematics Achievement Scale.

ii. 7™ grade students who received instruction integrated with ethnomathematics will
show significantly higher learning gains (difference between post  and pre
measures on Mathematics Achievement Scale) as compared to those who received

regular instruction on symmetry and patterns topic.

Research Question 2: Will there be any change in the attitude levels of 7™ grade students
after they receive different instructions (which are instruction integrated with
ethnomathematics or regular instruction) on symmetry and patterns topic?

i. 7" grade students who receive instruction integrated with ethnomathematics or
regular instruction on symmetry and pattern topic will score higher for post test as
compared to pre test on Scale for Attitudes Towards Mathematics.

ii. 7™ grade students who received instruction integrated with ethnomathematics will
show significantly higher gains (differences between post and pre means on Scale
for Attitudes Towards Mathematics) as compared to those who received regular

instruction on symmetry and patterns topic.

Research Question 3: How did students’ attitudes towards mathematics change in
comparison groups (which are instruction integrated with ethnomathematics and regular

instruction) after the instructions of symmetry and patterns topic?
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Research Question 4: What are the students’ ideas on using mathematics in daily life?

Research Question 5: What are the attitudes of students’ towards use of daily life

examples in mathematics lessons?

4.2. Variables and Operational Definitions

4.2.1. Dependent variables

The dependent variables of the study are students’ mathematics achievement levels

and attitudes towards mathematics.

Students’ mathematics achievement levels were measured with Mathematics

Achievement Scale in two levels:

i.  Mathematics Achievement Scale 1 (MAS1), was used to measure mathematics
achievement level of students in prerequisite knowledge related to topics of
symmetry and patterns as pretest. The prerequisite topics of the symmetry and
patterns topics are angle, line and plane using protractor, basic characteristics of

polygons (see Appendix A).

ii.  Mathematics Achievement Scale 2 (MAS2), was used to assess mathematics
achievement level of students in symmetry and patterns topic. It was used as a

posttest and retention test (see Appendix B).

Students’ attitudes towards mathematics were measured with four separate

instruments:

I. Scale for Attitude Towards Mathematics (MATT) which was developed by
Nazligicek and Erktin (2002) was used with a pretest-posttest design to assess

students’ attitudes towards mathematics. This instrument is formed by three
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subscales which are mathematics achievement; the benefits of mathematics and

interest toward math lessons as perceived by the students (see Appendix C).

ii.  Open Ended Questionnaire for Attitude Towards Mathematics (MATT-Q1) was
used in pretest in order to probe students’ attitudes towards mathematics. It was

included two open ended questions (see Appendix D).

iii.  Evaluation Sheet (MATT-Q2) was used in the posttest to assess students’ own
learning in terms of their attitudes towards mathematics by personal
declarations. The evaluation sheet consists of six open ended questions.
Students were asked to write down their likes and dislikes about the things they
faced during the treatment and usage of mathematics which are exemplified in
the treatment, whether the usage of mathematics should be integrated to

mathematics lessons and how this affected their learning (see Appendix E).

iv. Interview (MATT-I) which was conducted after the treatments is a semi
structured one. Totally there were seven questions lasting around five minutes

for each student (see Appendix F).

4.2.2. Independent variable

The independent variable of the study is the type of instruction for the seventh
grade the symmetry and patterns topics namely regular instruction and instruction

integrated with ethnomathematics.

Both of the instructions were developed according to the objectives of 7" grade
mathematics curriculum of National Education of Turkey, as stated in Teacher Guide Book
of 7" Grade (Aygiin, S.C., Aynur, N., Cuha, S.S., Karaman, U., Ozcelik, U., Ulubay, M.,
Unsal, N. 2007). The subjects are reflection and rotational symmetry, patterns, and
ornaments (see Appendix G). Details will be given in the “Treatments and Instructional

Materials” part.
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Regular instruction for the 7™ grade the symmetry and pattern topic refer to the

instruction which is stated and exemplifies in Teacher Guide Book (see Appendix H).

The instruction integrated with ethnomathematics was designed according to the
definition of D’Ambrosio that is the mathematics, which is practiced among identifiable
cultural groups, such as national-tribal societies, labor groups, children of a certain age
bracket, professional classes (D’Ambrosio, 1985; as cited in 1997, p. 16). Instruction
integrated with ethnomathematics for the 7" grade symmetry and patterns topics refer to
the instruction which was designed according to mathematics of the tilling and patterns of
the rooms called as Room of Murat I1l, The Flat of Valide Sultan (Mother of Sultan) in
Topkap1 Palace, practiced by the carpenters and tilling experts and the reasons behind the
usage of the mathematics in those rooms by integrating to the instruction stated Teacher
Guide Book (see Appendix I).

Main difference between the instruction integrated with ethnomathematics and the
regular instruction is the shapes and examples used in the activities. The regular instruction
activities, as stated below consist of the shapes in the geometry. On the other hand in the
activities of the instruction integrated with ethnomathematics, the shapes are chosen from
The Flat of Valide Sultan and Room of Murat Il (see Appendix | for the Instruction
Integrated with Ethnomathematics). They are also geometric shapes but having meaning
behind them. The other difference is that students learn Turkish history and lifestyles of the
people in the past centuries in the mathematics lesson. The worksheets were implemented
for students’ class activities during the instruction integrated with ethnomathematics. The
worksheets are parallel to the students’ practice and activity parts stated in the Teacher
Guide Book of 7th Grade Chapter 5. However the shapes were selected from the patterns
and ornaments of Room of Murat 11l and The Flat of Valide Sultan. In addition, they were

prepared in the ethnomathematical perspective.

Furthermore, both of the instructions include the use of the symmetry and patterns in
daily life with pictures. PowerPoint presentations were used in both of the instructions. In

regular instruction (see Appendix H) with only examples, without any explanation or
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reason about the usage of them. The instruction integrated with ethnomathematics on the

other hand includes the use of symmetry and patterns with reasons in a cultural context.
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5. METHODOLOGY

5.1. Sample
Population
N=241
I
Convenient Sampling
v School-3
School-1 School-2
N=112
N=51 N=78
Rando
Ragridom Ragridom ection
election election
(n=15) (n=15) (n=29)  (n=18) (n=31)  (n=29)
Experimental .
Control group Control Experimental Control  Experimental
Group Group group Group group

Figure 5.1. Process of sample selection

The sample of the study consists of the seventh grade students and determined by
convenient sampling. The study was conducted in three primary schools named as Hattat
Ismail Hakki Primary School (School-1), Orgeneral Kami ve Saadet Giizey Primary
School (School-2), and Sultantepe Primary School (School-3). School-2 is also one of the
laboratory school of Bogazici University, Faculty of Education. All of the schools are state
supported schools. The researcher took permission from Turkey Ministry of National
Education in order to conduct the study in these schools (see Appendix J). The target
population (N=241) was all the 7" grade students in above mentioned schools. School-1
and School-2 have only two seventh grade classes; on the other hand, School-3 has three
seventh grade classes. The control and experimental groups were selected randomly for

each school. As a result, there are six groups, three of them are control groups treated with
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the regular instruction and three of them were experimental groups, treated with the

instruction integrated with ethnomathematics.

Totally 186 students received the treatments. Students who did not participate in
pretest, posttest or retention test were omitted from the sample of the study. The sample of
the study for the analysis of Research Question 1 and Research Question 2 is n=137 and
for Research Question 3, Research Question 4 and Research Question 5 of the study the

sample is n=152.

Seventh grade students were selected because there were enough ethnomathematical
examples of symmetry and pattern topics of seventh grade of the primary school
mathematics curriculum of in Turkish culture. The symmetry and pattern subject was
included in the sixth, seventh and eighth grade curriculum. Symmetry and pattern topics of
sixth grade are in the introduction level. The seventh grade includes more examples in the
intermediate level. In the eighth grade level, symmetry in the analytical plane is the focus
of the subject matter. So, the instruction integrated with ethnomathematics best fits the

seventh grade curriculum in terms of examples and level of the content.

5.2. Design and Procedure

The aims of the study are first to develop an instruction integrated with
ethnomathematics and to probe the effects of the treatment, instruction integrated with
ethnomathematics on students’ attitude towards mathematics and mathematics

achievement levels.

The study is an example of quasi-experimental design with control and experiment
groups (Gay, 2003). Since the participants were selected non-randomly for the study
except the random assignment of intact groups to both experimental groups the design is

called as non-equivalent control group design (Gay, 2003).
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In each school, the control and experimental groups (classes) are selected by random
sampling. One group received the regular instruction, which was called as the control

group. The experimental group received the instruction integrated with ethnomathematics.

Before the treatment, in order to evaluate students’ knowledge level for the
prerequisites of the symmetry and patterns subject, Mathematics Achievement Scale 1
(MAS1) was administered as pretest to all control and experimental groups. Subjects
involved in the instrument were; angle, line and plane using protractor, basic
characteristics of polygons (triangles, rectangles, squares, parallelogram, pentagons and
hexagons). Besides, Scale for Attitudes Towards Mathematics (MATT) which measures
their attitudes towards mathematics was also administered as a pretest. After the treatment,
students were administered the MATT as the posttest in order to see if there were any
improvement in students’ attitudes towards mathematic after the instructions, and
Mathematics Achievement Scale 2 (MAS2) which measured students’ mathematics
achievement level in the subjects line symmetry, rotational symmetry and patterns included
in the instructional designs at the end of the instruction. Also an interview was planned in
order to get qualitative data for explaining the quantitative results in depth. A semi
structured interview (MATT-1) was conducted with 50 students depending on the
differences in their attitudes between pretest and posttest, for the purpose of triangulation
of data obtained from other paper pencil instruments and getting more detailed answers
from students. Lastly, MAS2 was administered also as retention test after nine months
(MAS3).

Table 5.1 summarizes the design of the study:



Table 5.1. Design of the study

PRE-
MEASUREMENT

TREATMENT

POST-
MEASUREMENT

RETENTION
MEASUREMENT

o Scale for Attitude
towards
mathematics
(MATT)

e Scale for the
prerequisites of
the symmetry
and patterns
(MAS1)

e Open ended
questionnaire
for attitude
towards
mathematics as
a pretest
(MATT-Q1)

Control group: Regular
instruction ~ for  the
symmetry and patterns

subject

o Scale for Attitude
towards
mathematics
(MATT)

e Scale for the
symmetry and

patterns

Experimental group:
Instruction integrated
with ethnomathematics
for the symmetry and

patterns subject

(MAS2)

e Evaluation sheet as
a posttest
(MATT-Q2)

o Interviews with
selected
students (n=50)
from control and
experimental

group (MATT-
N

+ Scale for the
symmetry and patterns
(MAS3)

© o k~ w e

5.3.

Instruments

The instruments utilized for evaluation of the constructs are as follows:

Scale for Attitudes Towards Mathematics (MATT)
Mathematics Achievement Scale 1 (MAS1)
Mathematics Achievement Scale 2 (MAS2)
Open Ended Questionnaire for Attitude Towards Mathematics (MATT-Q1)
Evaluation Sheet (MATT-Q2)
Interview (MATT-I)
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The instruments are designed to assess students’ attitudes towards mathematics and

to evaluate mathematics achievement levels related with angle, line and plane using
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protractor, basic characteristics of polygons (triangles, rectangles, squares, parallelogram,

pentagons and hexagons) and also line symmetry, rotational symmetry and patterns.

5.3.1. Scale for Attitude towards Mathematics (MATT)

In order to determine students’ attitude towards mathematics at the beginning and at
the end of the study, students were given Scale for Attitude Towards Mathematics (MATT)
which was developed by Nazlicicek and Erktin (2002). It is a paper pencil test which
constituted of 20 Likert-scale response items (see Appendix C). Items were scored on a 5-
point scale ranging as never, rarely, sometimes, usually, and always. The scale included

items such as;

eMath lessons are enjoyable

e | get bored in math lessons.

e | deal with other things in mathematics lessons.

| cannot understand the subjects in mathematics lessons.

¢ am successful in the topics that require mathematical knowledge.

e Mathematics lessons are like fun time for me.

The instrument is formed by three subscales which are mathematics achievement
level perceived by the students, the benefits of mathematics perceived by the students and

interest toward math lessons (Nazli¢icek and Erktin, 2002).

5.3.1.1. Validity and Reliability Analysis of the Instrument: The content validity and
reliability of the scale is stated by Nazlicigek and Erktin (2002). The reliability of MATT
was calculated with the Cronbach Alpha Coefficient which is 0.84 for the sample 234

students from 6", 7" and 8" grades. For the content validity of the test, factorial analysis of
variances was investigated and when the items are categorized in three subscales which are
mathematics achievement level perceived by the students, the benefits of mathematics
perceived by the students and interest toward math lessons, 52 percent of the variance is

explained. As an evidence for validity of the scale, the correlation coefficient between
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students’ attitudes towards mathematics and their math achievement was found as .36
which is statistically meaningful for 0.01 significance level. According to Nazligigek and
Erktin (2002) this value was consistent with the previous studies Minato and Yanese,
(1984); Ethington and Wolfle, (1986); Cheung (1988); Erktin, (1993).

5.3.2. Mathematics Achievement Scale 1 (MAS1)

In order to measure students’ knowledge on the prerequisite topics for the symmetry
and patterns, Mathematics Achievement Scale 1 (MAS1) was developed by the researcher
(see Appendix A). The prerequisite subjects included in MASL are angle, line and plane
using protractor to measure angles, basic characteristics of polygons (triangles, rectangles,
squares, parallelogram, pentagons and hexagons). Those prerequisites were determined
according to the prerequisites stated in the lesson plan of Mathematics in Our Life unit
(Aygiin et al., 2007). The questions were taken from Student Text Book for Grade 6
prepared by the Ministry of National Education. Scale consists of 16 questions with several
item types such as short answer, short explanations, with checkbox, filling the tables,
drawing figures. Two mathematics teachers and also graduate students in mathematics
education, as experts were asked to judge content validity of the instrument. The
instrument was administered to the sample as a pretest lasting in 30 minutes. In the
following lessons, subjects were exposed to the treatments.

In order to analyze the data gathered from the students who were administered this
instrument researcher developed an answer key, and two judges evaluated the key. With
the help of feedback provided by the judges, the researcher adapted the answer key to its
final version and data obtained from MAS1 were analyzed according to this version of the

answer key by the researcher.

5.3.2.1. Validity and Reliability Analysis of the Instrument: The validity analysis of the

instrument was done qualitatively. One academician and two experiences mathematics
teachers who are also graduate students in mathematics education examined the test for the

content validity.
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Reliability is also related to the consistence of scoring of a test. It is necessary for a
test to be reliable, because there should be consistency in the scoring. If there is no
consistency between the scores, this means that the scores obtained from one
administration of a test would be very different with the scores when this test would be re-
administered. Therefore, inter-rater reliability analysis was conducted in order to determine
the consistency in scoring the items. In order to determine inter-rater reliability a
mathematics teacher and who is also graduate student in mathematics education scored 31
randomly selected answer sheets. She scored the items according to the original answer
key that the researcher had developed. Pearson-r correlation coefficient was calculated
between researcher’s scoring and the other rater’s scoring. Statistical information about
these analyses was given in Table 5.2. The Pearson-r Correlation Coefficient was

calculated as r= 0.989 in terms of two raters’ scores for the whole scale.

Table 5.2. Pearson r correlation coefficients of two raters’ scores for MASI

Scorerl Scorer2
Scorerl Pearson Correlation 1 0.989™
Sig. (2-tailed) 0.000
N 31 31
**_Correlation is significant at the 0.01 level (2-tailed).

5.3.3. Mathematics Achievement Scale 2 (MAS2)

Mathematics Achievement Scale 2 (MAS2) for the line symmetry, rotational
symmetry and patterns topics was prepared by the researcher and used as a posttest.
Student Study Book for Grade 7 (Aygiin et al., 2007) which was prepared by the Ministry
of National Education was used as a resource for the items. In the scale, there are 17 items
with several item types such as short answer, short explanations, with checkbox, filling the
tables, drawing figures (see Appendix B). This instrument was administered to the sample

at the end of the treatments.
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In order to analyze the data gathered from the students who were administered this
instrument researcher developed an answer key, and two judges evaluated the key. With
the help of feedback provided by the judges, the researcher adapted the answer key to its
final version and data obtained from MAS2 were analyzed according to this version of the

answer key by the researcher.

5.3.3.1. Validity and Reliability Analysis of the Instrument: One academician and two

experienced mathematics teachers who are also graduate students in mathematics
education examined the test for the content validity.

Inter-rater reliability analysis was conducted in order to determine the consistency in
scoring the items. In order to determine inter-rater reliability a mathematics teacher and
who is also graduate student in mathematics education scored 41 randomly selected answer
sheets. She scored the items according to the original answer key that the researcher had
developed. Pearson-r correlation coefficient was calculated between researcher’s scoring
and the other rater’s scoring. Statistical information about these analyses was given in
Table 5.3. The Pearson-r Correlation Coefficient was calculated as r= 0.994 in terms of

two raters’ scores for the whole scale.

Table 5.3. Pearson r correlation coefficients of two raters’ scores for MAS2

Scorerl Scorer2
Scorerl | Pearson Correlation 1 0.994™
Sig. (2-tailed) 0.000
N 41 41

**_ Correlation is significant at the 0.01 level (2-tailed).

5.3.4. Open ended questionnaire for attitude towards mathematics (MATT-Q1)

In order to probe students’ attitudes towards mathematics, two open ended questions

were administered (see Appendix D). The questions are as follows:
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e How can we use the subjects we learn in mathematics lessons in daily life?
Explain your thoughts by giving examples.

e Which subjects do you find enjoying in mathematics lessons? Why?

5.3.5. Evaluation sheet (MATT-Q2)

The evaluation sheet consists of six open ended questions. Students were asked to
write down their likes and dislikes about the things they faced during the treatment and
usage of mathematics which are exemplified in the treatment, whether the usage of
mathematics should be integrated to mathematics lessons and how this affected their
learning (see Appendix E).

5.3.6. Interview questions (MATT-I)

After the treatments, a semi structured interview was conducted with 50 students (see
Appendix F). The interviews lasted around five minutes for each student. Students were
selected according to the results of pretest and posttest of MATT scale. The criteria were as

follows while determining the students:

I.  Students who have top three and bottom three scores from pretest to posttest.

ii.  Students whose scores are differed at least 8 points from pretest to posttest.

iii.  Students who have top three and bottom three scores in pretest and posttest in
questions numbered 1, 2, 5, 6, 7, 8 which can be directly answered according to
lessons they were exposed to for the research.

iv.  Students whose scores are differed at least five points from pretest to posttest in

questions numbered 1, 2, 5, 6, 7, 8.
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5.3.7. Treatments and Instructional Materials

This section includes the description of the treatments, which are instruction
integrated with ethnomathematics and regular instruction in “Mathematics in Our Daily
Life” chapter in the 7" grade mathematics curriculum. Both of the instructions lasted six-
lesson hour, which disseminated to one and a half week (as stated in the Teachers Guide
Book of Mathematics). The time schedule of the treatments is given in Appendix K. Both
types of the instructions were practiced by the researcher in all of the groups. The lesson

plans elaborated with the worksheets and activities are summarized in Appendix H and |.

Both of the instructions start with line and rotational symmetry and lasts three-lesson
groups. The second part is patterns and ornaments. The symmetry subject is included all
the grade levels from 6 to 8. In the 6™ grade, the terms and their basic applications were
given. For the 7™ grades, advance symmetry activities were given. The symmetry in the
coordinate axis is in the 8" grade curriculum. Hence 7" grade curriculum best fits the

instruction integrated with ethnomathematics of Topkap1 Palace.

The study was applied in Istanbul which is a metropolis full of historical places.
Topkap1 Palace was constructed after the conquest of Istanbul by Turks and selected as an
example. According to Ethem (1931) architecture of Topkapr Palace is a mirror for the
state structure of Ottoman Empire and relationships with other states. Besides, it differs
from other west palaces with its architecture and ornaments. It shows that it is a palace of
east. Unlike west palaces as Dolmabahce Palace, it consists of several parts and it has not
one body (Ethem, 1931). Since it shows such a unique feature, this palace is selected as the
place to find examples for ethnomathematics in it. Moreover, the palace has several
sections. The section for the household of the sultans of the Ottoman Empire, the Harem
section is selected to show their daily lives. It is full of works of art made by ceramics
experts and carpenters. The motifs and tilling especially in The Flat of Valide Sultan and
Room of Murat Il are examined mathematically by researcher in terms of the symmetrical
patterns in their ornaments (Arik and Sancak, 2007; Necipoglu, 1995). So those parts of
the Harem were selected to examine. Furthermore, Room of Murat 1l was constructed by
Mimar Sinan who was a great and famous architect of those times (Demiriz, 2001). Also to

introduce students with a sample work of Mimar Sinan this room was selected. In addition,
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the experts dealing with ornaments and tilling suggested examining the ethnomathematics
of Room of Murat III. The history of Topkap1 Palace and Room of Murat 11l and The Flat

of Valide Sultan are in the Appendix L.

5.3.7.1. Instruction Integrated with Ethnomathematics: The instruction integrated with

ethnomathematics for the 7" grade symmetry and patterns topics aimed to supplement the
existing curriculum with the cultural artifacts and ornaments. It was designed according to
mathematics of the tilling and patterns of the rooms called as Room of Murat 111, The Flat
of Valide Sultan in Topkap1 Palace, practiced by the carpenters and tilling experts and the
reasons behind the usage of the mathematics in those rooms by integrating to the
instruction stated in Teacher Guide Book of 7™ Grade, prepared according to national

mathematics curriculum (see Appendix I).

The instruction integrated with ethnomathematics was designed according to the
definition of D’ Ambrosio; the mathematics, which is practiced among identifiable cultural
groups, such as national-tribal societies, labor groups, children of a certain age bracket,
professional classes (D’Ambrosio, 1985; as cited in 1997, p. 16). Also as Zaslavsky
(1998) stated ethnomathematics includes mathematics of people’s ethnic and racial
group’s, the several classes in the society and practices of students’ own communities. This
type of instruction was based on the second strand of ethnomathematics defined as the
analysis of the mathematics of the traditional cultures and of indigenous people and the
fourth strand which focuses the relationship of ethnomathematics with the formal
education system (Vithal and Skovsmose, 1997). In the instruction integrated with
ethnomathematics it was aimed that students will learn the mathematics used by the
carpenters, ceramic workers, and ornament workers with the reasons of using such kinds of

mathematics.

Partially, students’ practice and activity parts were implemented as it is stated in the
Teacher Guide Book of 7" Grade Chapter 5 (Aygiin et al., 2007). Some of the activities
were prepared by the researcher in order to integrate ethnomathematics to mathematics

lessons
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Students were given the terms “reflection, symmetry, and translation” and eight
pictures related with those terms. They discovered the differences between them by finding
the terms explaining the pictures. In the next step, students discussed where the symmetry
does exist in daily life and also exemplified also by the teacher. Students were distributed
Worksheet 1 (see Appendix I). The example was drawing a shape’s reflection in the mirror
to the isometric paper. It was stated that “The shape was taken from an ornament in
Topkap1 Palace, Harem Section where the emperor of Ottoman Empire and his family
lived.” Then the definition and basic characteristics of mirror symmetry (reflection) was
given. Students solved the other two examples in their textbooks after discussing the steps
of drawing reflections of shapes without a mirror.

Then the exercise for drawing symmetry axis to polygons was done together with
children with animation in PowerPoint presentation (see Appendix I). They also discussed
how many symmetry axes can be drawn for the regular polygons. Seven pictures of tilling
taken from Topkap1 Palace, Harem Section, The Flat of Valide Sultan and Room of Murat
I11 are shown to the students and their symmetry axes are drawn (see Appendix I). Students
made the exercise in Worksheet 2 which is about drawing symmetry axes of three shapes
taken from Room of Murat Ill. At the end of the lesson students were given poster
preparation homework for symmetric shapes which can be seen in nature and also in The
Flat of Valide Sultan, Room of Murat I1I.

In the next three lessons, the subject was rotational symmetry. Three activities in the
text book which are for a Z letter, an arrow and a shoe about whether they are rotated or
not were done firstly by the students and the teacher checked in their books and they are
also showed in the PowerPoint presentation (see Appendix I). Students discussed whether
the rotation movement is seen in nature and the teacher gave examples such as doors and
fans. Students discussed rotating a shape with respect to a point according to a determined
angle and they decided that a shape which is rotated does not change, only its position and
place change. They also used the term rotation angle and the center of rotation. Worksheet
3 was distributed to students. This worksheet was about a six-sided shape taken form the
ornaments of Room of Murat I11. They had two copies of the same shape and stick them
together with a clip in their centers. They found how many times in a whole 360 degree

rotation, two shapes were coincided. This determines the rotational symmetry of the shape
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and wrote the rotational symmetry angle. This exercise was about rotation by its own axis
in other words rotating with respect to the center of the shape. Then students discussed
when and how many times regular polygons such as square, triangle, rectangular, pentagon
have their own shapes while rotation according to their centers. They discovered that for
n-sided regular polygon has n times its own shape while it is rotated up to rotating 360
degrees. They also discovered also that this regular polygon has 360/n degree rotational
symmetry. Students Then students did the exercise related with rotational symmetry in the

textbook and Worksheet 4 is distributed as a homework.

The subject of fifth and sixth lessons was tessellations with patterns. Firstly students
made ornaments with tessellations by using quadrilaterals, triangles and hexagons in
different colors on isometric paper. Secondly they made tessellations with trapezoid and
parallelogram. Then they examined the tessellation examples in the book. They try to see
the main motif of the patterns. The tessellations are included in the PowerPoint
presentation (see Appendix 1). Then in the as the instruction integrated with
ethnomathematics part, students are shown tilling with motifs presentation. The
presentation included the reasons why people used tessellation in their ornaments and the
examples in the historical places. At the end students were asked why these tilling and
patters are used, what was the aim of using them and which geometric figures are used in
those ornaments? This discussion is related with Turkish ornaments and Topkap1 Palace
which has an important role in Turkish History and full of symmetric ornaments. Students
were asked whether they know Topkap1 Palace and they shared their knowledge that they
gained from Turkish history lessons in the discussion about Topkap: Palace. Then a
PowerPoint presentation about Topkapi Palace began. A video show with photographs was
shown. After explaining its basic structure, the selected rooms in the Harem section, The
Flat of Valide Sultan and Room of Murat 111 were examined with a simulation named as
“360 degree” which makes use to see all the room within different perspectives. It was also
stated that “Since those rooms are full of symmetric figures, they are selected.” The motifs
and ornaments are examined one by one with their photographs in the presentation. Then
social and architectural properties of Harem Section was explained to students. Some of

the properties are as follows:



46

e This is the house of the Ottoman emperor where his family lives so reflects the
family life of the emperor.

e It was forbidden to enter the foreigners to enter Harem Section.

e Harem section was dark and cold since there were very few windows because of its
secrecy.

e There was a hierarchical placement in the rooms and the most important people
rooms’ ornaments had higher complexity that the less important ones.

e The ornaments do not include animated figures because of religious reasons.

e Geometrical figures and flowers are used in tilling, cushions and carpets.

e The pools and taps were to cool off in the summer, for hygienic reasons. Another
usage was not to make others listen outside of the room. When somebody is
talking, another person outside of the room cannot hear anything if the tap was
opened.

e The basic living problems were secrecy, light and heating. To make the rooms
hotter there were fireplaces. The walls were full of tilling with symmetrical figures
to reflect the heat and to foreclose humidity. There were candle places in the walls
and they were also full of those figures. The carpets on the ground and hang in

front of doors and windows were also to avoid cold weather.

The characteristics of The Flat of Valide Sultan and Room of Murat Il were also
stated. There were three types of ornaments which are calligraphy, flower deigns and
patterns with repeated polygons-tessellations. The third type was related with the
instruction integrated with ethnomathematics. Their basic characteristics such as infinitely

continued, symmetrical and n-sided stars are also stated.

In order to systematize tessellations with polygons, there was an activity, filling a
table asking “measure of an inner angle of the polygon, the number of polygonal area in
one side, the number of sides of polygon, tessellation code, whether it is possible to make
tessellations with only that polygon and the sum of the angles in one corner. The aim of
this activity is to see that the measure of the total angle in one corner, to see whether a
polygon can make a pattern on its own, without using any other polygon, to write

tessellation code.
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For the next exercise, students draw the tessellations with more than one type of the
polygon and try to find tessellation codes of the tessellation codes of drawn ones. Students
made an activity to define pattern types in the ornaments of The Flat of Valide Sultan and

Room of Murat I1l. The questions to define were:

e Does the shape have rotational symmetry?

e If yes, what is the minimum angle that we should rotate to have the shape in the
same posisiton?

e Does the shape have reflectional symmetry?

e Does the shape have reflectional symmentry more than one axis?

e Isthere any translation of the main motif?
Students made the related worksheet (Worksheet 5) according to the question above.
The shapes in Worksheet 5 also consisted of the ornaments in the selected rooms (see

Appendix I).

5.3.7.2. Reqular Instruction: The regular instruction for the 7" grade, the symmetry and

pattern topic were prepared according to text-book and teacher book which is prepared by
the Ministry of National Education (Aygiin et al., 2007) (see Appendix H). The instruction
was based on the activities stated in the text-book. Students solved the problems of the
practice parts of the book. In the isometric and grid papers students draw the symmetric
shapes of the objects and patterns. The shapes selected for the activities in the text-book
are the ordinary geometric or non geometric shapes. More details will be given in

Appendix H.

The main difference between the instruction integrated with ethnomathematics and
the regular instruction is the shapes used in the activities. The regular instruction activities,
as stated below consist of the shapes and examples in the geometry. On the other hand in
the activities of the instruction integrated with ethnomathematics, the shapes are chosen
from The Flat of Valide Sultan and Room of Murat Ill (see Appendix I). The other
difference is that students in the experimental treatment also learn about Turkish history
and lifestyles of the people who were living in the palace in the past centuries. The

worksheets which were implemented as class exercises during experimental treatment are
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parallel to the students’ practice and activity parts stated in the Teacher Guide Book of 7™
Grade Chapter 5. However the shapes were selected from the patterns and ornaments of
Room of Murat Ill and The Flat of Valide Sultan. In addition, they were prepared in the
ethnomathematical perspective.

Both of the instructions include the use of the symmetry and patterns in daily life. In
regular instruction it is presented with only examples, without any explanation or reason
about the usage of them. The instruction integrated with ethnomathematics on the other

hand includes the use of symmetry and patterns with reasons in a cultural context.
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6. DATA ANALYSIS AND RESULTS

In this section statistical analysis results of the first two research problems should be
given separately whereas descriptive statistics for the other three research problems will be

given later.

MATT (Scale for Attitudes Towards Mathematics) was administered to both of the
groups as pretest and posttest. MAS1 (Mathematics Achievement Scalel) was
administered at the beginning of the study and MAS2 (Mathematics Achievement Scale2)
was administered at the end of the study. MAS2 was administered also as retention test
after nine months (MAS3). The scores obtained from MATT, MAS1, MAS2, MAS3 were

in ratio level.

As it was mentioned before, there were three schools where the study was conducted.
In each school one class was determined as control group and one class was determined as
experimental group. Hence, totally there were three control groups and three experimental
groups. Since the schools were not selected randomly, or the students in each school were

not matched with each other, data gathered from each school were evaluated separately.

In School-1, the number of subjects in both control and experimental group was 15.
In School-2, the number of subjects in the control group was 29 and in the experimental
group it was 18. In School-3, the number of subjects in the control group was 31 and in the
experimental group, it was 29. Because in some of the groups, the number of the subjects
was below thirty by using normality tests distribution of the groups were tested in terms of

pretest and posttest scores.

The groups were determined as control group and experimental group from the pre-
existed groups, so there may be initial differences between those groups. Since two
different dependent variables are measured repeatedly for each group who were exposed to
a different condition, Repeated Measures ANOVA was conducted in order to test whether
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there is any statistically significant effect of treatments on mathematics achievement levels

and attitudes towards mathematics.

The results of the normality test applied to the pretest and posttest scores of the
students in the control and experimental group will be given first. Then, statistical analysis
for testing the hypothesis will be given in the following part for the first and second

research questions.

In order to determine the distribution of the MATT as a pretest, MATT as a posttest,
MAS1, MAS2 and MAS3 scores of the students in each group, Normality tests of
Kolmogorov - Smirnov and Shapiro -Wilk were conducted. So as it is seen from the Table
6.1, the results of tests were given separately for each school. According to results the
distribution of subjects’ scores are not significantly different than the scores which have

normal distributions except three measurements out of thirty measurements.

Table 6.1.Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.

MATT1 0.225 15 0.040 0.876 15 0.042
a MATT2 0.127 15 0.200" 0.958 15 0.655
>
§ MAS1 0.188 15 0.163 0.955 15 0.606
E MAS2 0.130 15 0.200" 0.969 15 0.839
—
;é MAS3 0.124 15 0.200" 0.965 15 0.778
[&3
(: MATT1 0.199 15 0.112 0.902 15 0.103
g MATT2 0.127 15 0.200" 0.952 15 0.550
I
:E MAS1 0.221 15 0.046 0.917 15 0.176
I_;? MAS2 0.114 15 0.200" 0.942 15 0.414
-
;é MAS3 0.154 15 0.200" 0.974 15 0.911
S
: MATT1 0.134 29 0.197 0.934 29 0.070
E MATT2 0.111 29 0.200" 0.977 29 0.769
o
;é §' MAS1 0.099 29 0.200" 0.963 29 0.382
3 &




o1

MAS2 0.088 29 0.200° 0.952 29 0.204
MAS3 0.126 29 0.200° 0.968 29 0.516
MATT1 0.179 18 0.133 0.920 18 0.127
Qo
§> MATT2 0.221 18 0.020 0.899 18 0.054
s
é MAS1 0.125 18 0.200" 0.972 18 0.835
L;:-_,_ MAS2 0.143 18 0.200" 0.970 18 0.803
o
;é MAS3 0.173 18 0.164 0.904 18 0.067
S
“ MATT1 0.119 31 0.200° 0.900 31 0.007
o MATT2 0.060 31 0.200° 0.993 31 0.998
5
§ MAS1 0.124 31 0.200° 0.925 31 0.033
E MAS2 0.195 31 0.004 0.941 31 0.089
™
;é MAS3 0.132 31 0.184 0.980 31 0.809
S
“ MATT 0.164 29 0.044 0.963 29 0.380
g MATT2 0.112 29 0.200° 0.940 29 0.103
:;5 MAS1 0.121 29 0.200° 0.970 29 0.568
g_ MAS2 0.097 29 0.200° 0.975 29 0.707
X
§ MAS3 0.140 29 0.156 0.942 29 0.113
g
&
*. This is a lower bound of the true significance.

Research Question 1: Will there be any change in the achievement levels of 7" grade
students after they receive different instructions (instruction integrated with

ethnomathematics or regular instruction) on symmetry and patterns topic?

As it was mentioned at part 3.1.1 because of convenient sampling, it seems that
generalization of results is not possible, so each hypothesis will be tested separately for
each school.

i. 7" grade students who receive instruction integrated with ethnomathematics or
regular instruction on symmetry and pattern topic will score higher for post
measures (post test and retention test) compared to pre measure as assessed by

Mathematics Achievement Scale.
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ii. 7" grade students who received instruction integrated with ethnomathematics
will show significantly higher learning gains (difference between post and pre
measures on Mathematics Achievement Scale) as compared to those who

received regular instruction on symmetry and patterns topic.

Repeated Measures ANOVA was used in order to test the hypotheses related to first
research question for School-1. Table 6.2 shows mean and standard deviation of scores of
students in each group and their scores in pretest, posttest and retention test. The mean of
the scores in MASL (pretest) and MAS2 (posttest) and MAS3 (retention test) were
calculated for each control and experimental group and it is found to be M=73.06; M=78;
the school the means were M=77.8; M=84.6; M=66.38 respectively for MAS1, MAS2 and
MAS3 measurements. The mean values of the groups indicate that the experimental group
achievement level is higher than the control group for all measurement. There is an
improvement in both control and experimental group in posttest in terms of MAS 1 and

MAS 2 scores. On the contrary, there is a decline in MAS3 performances in retention level.

Table 6.2. Descriptive statistics of MAS scores - School-1

Groups Mean Std. Deviation n
MAS1 Experimental Group 77.8000 10.60458 15
Control Group 73.0667 17.71386 15
Total 75.4333 14.54525 30
MAS2 Experimental Group 84.6000 8.53397 15
Control Group 78.0000 13.37909 15
Total 81.3000 11.52553 30
MAS3 Experimental Group 60.0667 12.10942 15
Control Group 50.1000 15.90620 15
Total 55.0833 14.78588 30

The results obtained from repeated measures ANOVA indicates that there is a
significant change that takes place from pre, post and retention measures of MAS when the
scores of students in experimental and control groups of School-1 are analyzed as a whole

group. As is can be followed from the first row of the Table 6.3 there is a statistically
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significant linear trend over the mean values between pre, post and retention level
mathematics achievements of the students in two groups in terms of MAS scores,
F(1.28)=79.852; p=0.00. Posttest scores are higher than the pretest scores but retention
scores are not. This result supports the research hypothesis (1.i1). Moreover, no significant
interaction effect (between pre-post- retention of the control and experimental groups) was
observed when the changes from pre, post and retention level were analyzed for two
groups (MAS*Groups). Second row of the Table 6.3 shows that, the changes from pre to
post and retention level is not significantly different for the experimental group and control
group; which implies that there is no effect of the different treatments on achievement
levels of the subjects, F(2.28)=0.44; p=0.836 for School-1. So this result does not support

the research hypothesis (1.ii) or fail to reject null hypothesis.

Table 6.3. Repeated measures ANOVA results on MAS scores - School-1

Type Il
Source MAS Sum of Df Mean Square F Sig.
Squares
MAS Linear 6211.837 1 6211.837 46.356 | 0.000
Quadratic | 5146.701 1 5146.701 79.852 | 0.000
Linear 102.704 1 102.704 0.766 | 0.389
MAS * Groups _
Quadratic 2.812 1 2.812 0.044 | 0.836
Linear 3752.083 28 134.003
Error(MAS) i
Quadratic | 1804.694 28 64.453

In order to test the hypotheses related to the first research question, same procedure
was used for School-2. As means and standard deviation of scores of students in each
group and their scores in pretest, posttest and retention test shown in Table 6.4 for School-
2 the control group’s means are M=66.31; M=64.03; M=39.91 respectively for MAS],
MAS2 and MAS3 whereas M=66.38; M=66.77;, M=66.05 respectively for the
experimental group. The mean values of the groups indicate that the experimental group’s
mathematics achievement level is almost equal in the pretest. Although no change can be
observed in the MAS performances of the experimental group, there is a decline in MAS

performances in pre, post, and retention level for control  group.
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Table 6.4. Descriptive statistics of MAS scores - School-2

Groups Mean Std. Deviation n
MAS1 Experimental group 66.3889 17.21196 18
Control Group 66.3103 14.08166 29
Total 66.3404 15.17188 47
MAS2 Experimental group 66.7778 13.83327 18
Control Group 64.0345 13.82152 29
Total 65.0851 13.74113 47
MAS3 Experimental group 63.0556 10.73873 18
Control Group 39.9138 15.80860 29
Total 48.7766 18.00115 47

The results obtained from repeated measures ANOVA test indicate there is a
significant change from pre, post and retention measures of MAS when the experimental
and control groups of School-2 are analyzed as a whole group. As it can be followed from
the first row of the Table 6.5, there is a statistically significant linear trend over the mean
values between pre, post and retention level mathematics achievements of the students in
two groups in terms of MAS scores, F(1.45)=30.43; p=0.00. Moreover, there is a
significant interaction effect (between pre-post- retention of the control and experimental
groups) was observed when the changes from pre, post and retention level were analyzed
for two groups (MAS*Groups) Second row of the Table 6.5 shows that, the changes from
pre, post and retention level is significantly different for the experimental group and
control group; which implies that there is a statistically significant effect of the different
treatments on achievement levels of the subjects, F(2.45) =9.98; p=0.03 for School-2.

Hence the results support the research hypotheses (1.i) and (1.ii).
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Source MAS Type Il Sum of | df Mean F Sig.
Squares Square
MAS Linear 7249.471 1 7249.471 52.674 0.000
Quadratic | 1775.022 1 1775.022 30.436 0.000
MAS* Linear 2953.809 1 2953.809 21.462 0.000
Groups Quadratic | 582.131 1 582.131 9.982 0.003
Error(MAS) | Linear 6193.345 45 [137.630
Quadratic | 2624.388 45 [58.320

In order to test the hypotheses related to the first research question, same procedure

was carried out for School-3. Table 6.6 shows means and standard deviations of scores of

students in each group and their scores in pretest, posttest and retention test. The mean
scores of the control group of School-3 for MAS1, MAS2 and MAS3 were M=76.77;

M=81.35; M=51.93 respectively whereas the mean scores of the experimental group were

M=79.00; M=78.68; M=54.65. The mean values of the experimental group show that the

experimental group achievement level is higher than the control group in MAS1. There is

an improvement in control group in posttest in terms of MAS 1 and MAS 2 scores. On the

contrary, there is a decline in MAS3 performances in retention level. Moreover, MAS1,

MAS2 and MAS3 scores of experimental group was decreased gradually.
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Table 6.6. Descriptive Statistics of MAS scores - School-3

Groups Mean Std. Deviation n
MAS1 Experimental group 79.0000 9.70272 29
Control Group 76.7742 12.15651 31
Total 77.8500 11.00358 60
MAS2 Experimental group 78.6897 11.29508 29
Control Group 81.3548 0.85748 31
Total 80.0667 10.57157 60
MAS3 Experimental group 54.6552 17.85262 29
Control Group 51.9355 15.10780 31
Total 53.2500 16.40703 60

The results obtained from repeated measures ANOVA indicates that there is a
significant change from pre, post and retention measures of MAS when the experimental
and control groups of School-3 are analyzed as a whole group. As it can be followed from
the first row of the Table 6.7, there is a statistically significant linear trend over the mean
values between pre, post and retention level mathematics achievements of the students in
two groups in terms of MAS scores, F(1.58)=93.511; p=0.00 for School-3. This result does
not support the research hypothesis (1.i). Moreover, no significant interaction effect
(between pre-post- retention and the control and experimental groups) was observed when
the changes from pre, post and retention level were analyzed for two groups
(MAS*Groups). Second row of the Table 6.7 shows that the changes from pre to post and
retention level is not significantly different for the experimental group and control group;
which implies that there is no effect of the treatments on achievement levels of the
subjects, F(2.58) =2.925; p=0.093 for School-3. So this result does not support the
research hypothesis (1.ii).
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Table 1 Table 6.7. Repeated measures ANOVA results on MAS scores - School-3

Source MAS | Type Il Sum of | Df Mean F Sig.
Squares Square
MAS Linear 18154.800 1 18154.800 | 155.942 | 0.000
Quadratic | 8429.344 1 8429.344 93.511 | 0.000
MAS * Groups Linear 1.827 1 1.827 0.016 0.901
Quadratic | 263.690 1 263.690 2.925 0.093
Error(MAS) Linear 6752.373 58 116.420
Quadratic | 5228.299 58 |90.143

Research Question 2: Will there be any change in the attitude levels of 7™ grade students
after they receive different instructions (which are instruction integrated with

ethnomathematics or regular instruction) on symmetry and patterns topic?

i. 7™ grade students who receive instruction integrated with ethnomathematics or
regular instruction on symmetry and pattern topic will score higher for post test

as compared to pre test on Scale for Attitudes Towards Mathematics.

ii. 7" grade students who received instruction integrated with ethnomathematics
will show significantly higher gains (differences between post and pre means on
Scale for Attitudes Towards Mathematics) as compared to those who received

regular instruction on symmetry and patterns topic.

As it was mentioned before, because of sampling technique, it seems that
generalization of results is not possible, so each hypothesis will be tested separately for

each school.

For School-1, Repeated Measures ANOVA was carried out on MATT scores in order
to test the hypotheses related to second research question. Table 6.8 shows means and
standard deviations of scores of students in each group and their scores in pretest and
posttest. The mean of the scores in MATT 1 (pretest) and MATT2 (posttest) were
calculated for each control and experimental group. It is found to be M(control)=52.4;

M(experimental)=55.2 in pretest and M(control)=49.3 and M(experimental)=49.9 in
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posttest respectively for School-1. The mean values of the groups indicate that the
experimental group’s attitudes towards mathematics are higher than the control group at
the beginning although the means of the groups are close in the posttest. There is a decline

in both control and experimental group in posttest in terms of attitude scores.

Table 6.8. Descriptive Statistics of MATT scores - School-1

Groups Mean Std. Deviation | n
MATT1 | Experimental 55.2000 | 22.87060 15

group

Control group 52.4000 27.67103 15

Total 53.8000 24.98365 30
MATT2 | Experimental 49.3000 | 18.52778 15

group

Control group 49.9000 | 15.48294 15

Total 49.6000 16.77919 30

When the experimental and control groups of School-1 are analyzed as a whole
group, the results obtained from repeated measures ANOVA test indicate there is not a
significant change from pre and post measures of MATT. As it can be followed from the
first row of the Table 6.9, there is not a statistically significant linear trend over the mean
values between pretest and posttest level attitudes towards mathematics of the students in
two groups in terms of MATT scores, F(1.28)=2.414; p=0.131. Moreover, no significant
effect (between pre-post of the control and experimental groups) was observed when the
changes from pre and post level were analyzed for two groups (MATT*Groups). Second
row of the Table 6.9 shows that, the changes from pretest to posttest level is not
significantly different for the experimental group and control group; which implies that
there is no effect of the different treatments on attitudes towards mathematics of the
subjects, F(2.28)=0.396; p=0.535 for School-1. According to the results, research
hypotheses (2.i) and (2.ii) were not supported.
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MATT | Type Il Sum of | df | Mean F Sig.
Squares Square
MATT Linear | 264.600 1 264.600 2414 | 0.131
MATT * Groups Linear | 43.350 1 43.350 0.396 | 0.535
Error(MATT) Linear | 3068.800 28 | 109.600
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For School-2, Repeated Measures ANOVA was carried out on MATT scores in order

control group.

Table 6.10. Descriptive statistics of MATT scores - School-2

Groups Mean Std. Deviation | n
MATT1 Experimental 55.0000 | 21.54066 18

group

Control group 41.7241 12.84773 29

Total 46.8085 17.73432 47
MATT?2 Experimental 58.1111 | 16.56765 18

group

Control group 33.6552 | 10.35883 29

Total 43.0213 17.63980 47

to test the hypotheses related to second research question. Table 6.10 shows means and
standard deviations of scores of students in each group and their scores in pretest and
posttest, for School-2 the control group’s means are M=41.72 and M=33.55; respectively
for MATT1 and MATT2. For experimental group of the school the means of same
measurements were M=55.0 M=58.11 respectively. The mean values of the groups
indicate that the experimental group’s attitude scores increased from pretest to posttest. On
the other hand, there is a decline in the scores of control group in terms of attitude towards

mathematics. Moreover, the initial math attitude of experimental group is higher than the

When the experimental and control groups of School-2 are analyzed as a whole

group, the results obtained from repeated measures ANOVA test indicates that there is not
a significant change from pre and post measures of MATT. As it can be followed from the

first row of the Table 6.11, there is not a statistically significant linear trend over the mean
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values between pretest and posttest scores of the students in two groups in terms of MATT
scores, F(1.45)=3.394; p=0.072. Also, there is a significant interaction effect (between pre-
post test of the control and experimental groups) was observed when the changes from pre,
and post level were analyzed for two groups (MATT*Groups). Second row of the Table
6.11 shows that the changes that take place from pretest to posttest is significantly different
for the experimental group and control group; which implies that there is an effect of the
different treatments on attitude scores of the subjects, F(2.45)=6.99; p=0.011 for School-2.
According to the results, research hypothesis (2.ii) was supported whereas hypothesis (2.1)

was not supported.

Table 6.11. Repeated measures ANOVA results on MATT scores — School-2

Source MATT Type Il Sum | Df Mean Square | F Sig.
of Squares

MATT Linear 337.064 1 337.064 3.394 0.072

MATT*Groups Linear 694.116 1 694.116 6.990 0.011

Error(MATT) Linear 4468.570 45 99.302

For School-3, Repeated Measures ANOVA was used in order to test the hypotheses
related to second research question. .As means and standard deviations of scores of
students in each group and their scores in pretest and posttest for School-3 are shown in
Table 6.12 the control group’s means are M=42.77 and M=49.2 respectively for MATT1
and MATT2. For experimental group of the school the means were M=54.41, M=54.91
respectively measurements. The mean values of the groups indicate that the experimental
group’s attitude towards mathematics remained the same through pretest to posttest. On the
other hand, there is an improvement in the scores of control group in terms of math
attitude.
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Table 6.12. Descriptive Statistics of MATT scores - School-3

Groups Mean Std. Deviation | n
MATT1 Experimental 54.4138 22.28311 29

group

Control group 42,7742 | 18.94151 31

Total 48.4000 | 21.27161 60
MATT2 Experimental 54,9138 | 22.12871 29

group

Control group 49.2419 | 16.18944 31

Total 51.9833 | 19.33469 60

When the scores of experimental and control groups of School-3 are analyzed as a
whole group, the results obtained from repeated measures ANOVA test indicate there is
not a significant change from pre and post measures of MATT. As it can be followed from
the first row of the Table 6.13, there is not a statistically significant linear trend over the
mean values between pretest and posttest level attitudes towards mathematics of the
students in two groups in terms of MATT scores, MATT, F(1.58)=2.79; p=0.100. Besides,
there is  not any significant interaction effect (between pre-post, of the control and
experimental groups) when the changes from pre, and post level were analyzed for two
groups (MATT*Groups). Second row of the Table 6.13 shows that, the changes from
pretest to posttest level is not significantly different for the experimental group and control
groups; which implies that there is no effect of the different treatments on attitudes towards
mathematics of the subjects, F(2.58)=1.932; p=0.170 for School-3. So it was failed to
reject null hypothesis and there is no support for research hypotheses (2.i) and (2.ii) for
School-3.

Table 6.13. Repeated measures ANOVA results on MATT scores of - School-3

Source MATT Type Il Sum | df Mean Square | F Sig.
of Squares

MATT Linear 385.208 1 385.208 2.790 | 0.100

MATT * Groups Linear 266.808 1 266.808 1.932 | 0.170

Error(MATT) Linear 8008.484 58 138.077
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Research Question 3: How did students’ attitudes towards mathematics change in
comparison groups (which are instruction integrated with ethnomathematics and regular instruction)

after the instructions of symmetry and patterns topic?

Research Question 4: What are the students’ ideas on using mathematics in daily life?

Research Question 5: What are the attitudes of students’ towards use of daily life

examples in mathematics lessons?

As it is mentioned before, apart from the MATT and MAS, there were three more
questionnaires which are Open Ended Questionnaire for Attitude Towards Mathematics
(MATT-Q1), Evaluation Sheet (MATT-Q2) and Interview (MATT-I) including questions
about use of mathematics in daily life, participants’ perception about mathematics and
learning change, whether daily life usage of mathematics should be integrated to
mathematics lessons. The paper pencil instruments conducted at the beginning or at the end
of the instructions and responses to the interview were used to provide more detailed
information on the findings. The research questions are answered below together,
according to results of MATT-Q1, MATT-Q2 and MATT-I. Related to the qualitative data
gathered through these instruments some descriptive statistics and examples to subjects’
responses for each item will be given. Analyses were based on the descriptive statistics,
and then the frequencies of the answers in control and experimental groups were calculated
and compared with each other. In order to provide considerable saturation of data, multiple
data collection strategies which were open ended questionnaires and interviews were used.
After the treatments, 50 students were interviewed according to pre established criteria

which were mentioned in the instrument part (see section 6.3.6).

After all data were gathered by MATT-Q1, MATT-Q2 and MATT-I, they were
transcribed and the data were read carefully three times. While reading, a preliminary list
of possible coding categories, notes, lists of ideas and diagrams that sketch out the
relationships notices were determined. The data were searched through for categories and
patterns. Words and phrases which represent these categories and patterns were written

down. The similar items were grouped. These patterns are coded as means of sorting the
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descriptive data. The preliminary list of coding categories was shaped by assigning them as

abbreviations to the units of data. They are modified by reading the whole data again.

One way of producing believable, credible and trustworthy work is using
triangulation. To reduce the potential bias that comes from single researcher doing all the
data collection, in order to look more than one perspective, and to assess more directly
multiple analysts were used to review findings. Two different scorers other than the
researcher, who are graduate students in mathematics education independently, analyzed
the same qualitative data set. As a result of comparison, the codes were similar in all three
coding lists. However the researcher’s coding categories were longer because of the sub-
codes under the major codes. After developing the coding categories, an abbreviation was
used for each category. This procedure was made for each question of MATT-Q1, MATT-
Q2 and MATT-I. Then all the data was marked with appropriate coding category.

In the analysis of data obtained from MATT-Q1, MATT-Q2 and MATT-I, the
frequencies of the categories for each question were found. 84 respondents out of 152
students who were administered MATT-Q1 and MATT-Q2 were in the control group and
the rest 64 were in the experimental group. Since some of the students did not answer all
the questions, the percentages of frequencies were calculated according to the number of
the students who answered to the question. All the percentages were calculated separately
as two groups which are the control group and experimental group. The categories with
greater than 5 % were reported in this part. However some of the categories which are
lower were also reported for some answers for comparison purposes. The categories and
their percentages in terms of frequencies were given for each question. The control and
experimental groups will be compared in the conclusion part in terms of the percentages of
the categories.

Also in the analysis of the data obtained from interview, the same data analysis
procedure was followed. First categories were determined by qualitative data analysis. The
number of the interviewees in the control group was 22 and in the experimental group, 28.
Since some of the students did not answer all the questions the percentages of frequencies
were calculated according to the number of the students who answered to the question. The

frequencies of the categories for each question were found. All the percentages were
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calculated separately for control group and experimental group. The categories which were
greater than 5 % were tabulated. However some of the categories which were lower than 5
% were also reported for some answers for comparison reasons. The categories and their
percentages in terms of frequencies were given for each question. The control and
experimental groups will be compared in the conclusion part in terms of the percentages of

the categories.

In the first question of MATT-Q1, students were asked the question “How can we
use the knowledge that we have learned in mathematics lessons, in our daily life? Write
down your thoughts with examples. (Matematik dersierinde gordiigiimiiz bilgiler giinliik
hayatta ne isimize yarar? Bu konudaki diisiincelerinizi ornekler vererek yazimiz.)” The
same question was asked to students also in the posttest and similar categories were found

99 ¢6

in addition to new categories such as “designing and tessellations” “shapes in historical
places and such as palace and mosques and museum”, “parquets, floors, bath tiling and
pavements”, “decoration: Ceiling, door and cupboard ornaments” which are related to the
subject matter of the instruction. The frequency percentages of categories are given in
Table 6.14. The most frequent answer to the application of learning in daily life was
“shopping, banking and accounting”. The second most frequent answer in the pretest for
both control and experimental group was “everywhere, life cannot be without
mathematics ” although its frequency percentage decreased in the posttest. “several jobs”
answer had higher frequency percentage in control group than the experimental group. The
percentage of students answering “we do not make use of it” decreases in both control and
experimental group after the instruction. The frequency of “engineering and architecture”
had an outstanding increase for the posttest of the treatment when compared pretest. The
number of students who think that “mathematics makes improvement in cognitive skills”

increased for both of treatment groups in the posttest. Category of “medicine” occurred in

the answers of posttest of the treatment with a higher percentage, 11.3 % in experimental

group.
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Table 6.14. Frequency table for the first question of MATT-Q1 and MATT-Q2

MATT-Q1 (%) MATT-Q2 (%)
Control Experimental | Control Experimental
Group Group Group Group
n=76 n=63 n=69 n=62
Shopping, banking and accounting 60.7 67.6 66.7 38.7
Everywhere, life cannot be without 31.0 27.9 19.0 22.6
mathematics
Several jobs 22.6 17.6 17.9 9.7
We do not make use of it 8.3 8.8 24 3.2
Measurement, cooking 7.1 22.1 14.3 11.3
Engineering and architecture 7.1 7.4 6.0 16.1
Plays, predictions 4.8 29 7.1 1.6
Cartography, navigations 4.8 11.8 3.6 4.8
Teaching 3.6 4.4 7.1 1.6
Thinking logically, improving 24 29 9.5 8.1
intelligence skills
Medicine 1.2 0.0 0.0 11.3
Designing and tessellations 11.9 30.6
The shapes in historical places and such 1.2 29.0
as palace and mosques and museum.
Parquets, floors , bath tiling and 0.0 17.7
pavements
Decoration: Ceiling, door and cupboard 0.0 27.4
ornaments

The second question of the pretest is “Which subjects are enjoyable for you in
mathematics lessons? Why? (Matematik derslerinde hangi matematik konular: sizin i¢in
eglenceli geciyor? Neden?)” Students answered the question firstly by giving several topic
names and they said the reasons behind why they found those subjects enjoyable. Table
6.15 shows the answers with frequency percentage for control and experimental groups.
The categories occurred were the same with similar frequencies in control and
experimental groups. The most frequent category was that if they liked the subject. The
second frequent answer for control group was that “the subjects are enjoyable”. However
for experimental group, the second most frequent answer was “achievement levels on those

subjects”. Another reason found in the answers was related to the competencies of the
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teacher in the subject. Furthermore 7.1 % of the control group and 1.5 % of the

experimental group think that none of the subjects are enjoyable.

Table 6.15. Frequency table for the second question of MATT-Q1

Control Group | Experimental
n=64 (%) Group
n=53 (%)
I like the subject 46.4 45.6
They are enjoyable 33.3 32.4
To achieve those subjects 32.1 38.2
I do not like any of the subjects 7.1 15
The teacher is good at that subject 4.8 4.4

In Table 6.16, the categories for the second and third question of MATT-Q2 are
given. Since those two questions are asking the same question in different ways they are
analyzed together as one question. The questions are “What are the characteristics of the
symmetry and pattern lessons that you like or you do not like? Explain” and “What is the
general impression that you have from the lessons we studied together which you did not
state in the second question? (“Simetri ve siislemeler” ile ilgili isledigimiz derslerin
begendiginiz ve begenmediginiz yonlerini nedenleri ile birlikte aciklayiniz.), (Ikinci soruda
belirtmediginiz, birlikte isledigimiz dersler hakkinda genel izlenimleriniz nelerdir?)” 73 %
of the experimental group and 69 % of the control group found the lessons enjoyable. In
addition the second most frequent category was about students’ understanding the subject
matter for both groups. Around 30 % of both groups liked the subject matter. 28.6 % of the
experimental group stated that they learned historical and cultural examples while learning
mathematics. Such a category could not be observed in the control group supposedly. The
percentage of students who liked the examples given during the instruction for the control
group was lower than the experimental group as well as the frequency percentage of the
following categories “slides”, “worksheet and assignments”, “we learned how math is used
in daily life”, and “increased love and interest to math”. On the other hand, the frequency
percentages of “improvement in handwork™ and “the instruction” of the control group were

higher than the experimental group.
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Also the answer categories which reflect negative attitudes occurred as “lessons are

boring”, “I had difficulties in understanding”, “I had difficulties in drawing” and “I do not

like it at all”. The results occurred to their frequency percentage are shown in Table 6.16.

Table 6.16. Frequency table for the second and third question of MATT-Q2

Control Group Experimental Group
n= 76 (%) n=63 (%)
Enjoyable 69.0 73.0
I understood the subjects better and they will be | 34.5 244
retained
I liked the subject 32.1 36.5
We learned historical and cultural examples | 0.0
while learning mathematics and why they are 28.6
used
I liked everything in the lessons 27.4 254
The examples: visual 95 22.2
Slides 7.1 17.5
Worksheets and assignments 3.6 111
We learned how mathematics is used in daily life | 6.0 95
The instruction 14.3 95
Improvement in handworks 131 6.3
Love and interest to math increased 1.2 6.3
Improving intelligence skills 6.0 3.2
Negatives:
Boring (the subject, ornaments etc.) 13.1 20.6
I have difficulties in understanding 11.9 12.7
| had difficulties in drawing 10.7 4.8
| do not like at all 4.8 3.2

In the fourth question of the posttest, students were asked the question “Which areas
that mathematics is used are exemplified in our lessons? (Derslerimizde drneklenen
matematigin kullanmim alanlar: nelerdir?). The frequency percentage graph of the answers
of both control and experimental group are given in the Figure 6.1. Control and

experimental group frequency distributions differed especially in the categories “designing
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and tessellations” and “shapes in historical places such as palace, mosques, and museums”.
Meanwhile “everywhere, life cannot be without mathematics.” category occurred in both
of the groups but in the experimental group the frequency percentage was 18.2 although it

IS 11.2 % in control group (n-control=63, n-experimental=55).

In animals and plants
Parquets, floors , bath...
Thinking logically,...
Carpets and kilims
Decoration: Ceiling, door...
Medicine
Several jobs m Experimental group

Engineering and... m Control group

Calligraphy and tiling....

Everywhere, the life...

Shopping, banking and...

The shapes in historical...

Designing and tessellations

60 10 20 30 40 50

Figure 6.1. Histogram for the fourth question of MATT-Q2

The next question asked to students was “How was your learning affected with the
explanations about the uses of math in different disciplines? (Derslerimizde c¢esitli
alanlardaki matematik kullanimlarimin anlatilmasi 6grenmeni nasil etkiledi?)” The most
frequent category of the answers (n-control=63, n-experimental=54) observed for both
control and experimental group was that they learned better and easier. However the
frequent percentage of the experimental group, 83.3 % is crucially higher than the control
group 51.2 % (see Figure 6.2). In the second most frequent category student stated that
they learned enjoyable. Also in this category, the frequency percentage of the experimental
group is higher than the control group. 22.2% of the experimental group answered the
question as “I began to love math. My curiosity to math increased. I understood that it is an
important subject. I understood the importance of math. I loved the subject.” although 9.5
% of the control group gave such answers. This category is entitled as “improving math

attitude” in the Figure 6.3. The answer “I learned much more about the subject matter and
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how to design different motifs.” is shown as the column “to learn more on subject” again
the control group’s frequency is lower than the experimental group. Math and history
column represents the answer “I learned mathematics and history, culture together”. 16.7
% of the treatment group and 3.6 of control group responded in this way whereas 13.1 %
of the control group, 3.7 % of the experimental group reported that no change took place.
Lastly 3.7 of the control group and 1.9 % of the experimental group said that their learning

was negatively affected during the treatments.

10 E Control Group

M Experimental group

Figure 6.2. Histogram for the fifth question of MATT-Q2

Last question of MATT-Q2 (n-control=66, n-experimental=52), students answered
the question “In your opinion, should the topics such as uses of mathematics in daily life
and mathematics in the history be included in mathematics lessons? Why? (Sence
matematik derslerinde giinliik yasamda ve tarihte matematigin kullammina iliskin kisimlar
kullaniimali mi? Neden?)”. 1.2 % of the control group and 3.8 % of the experimental group
said “no” to this question by reasoning “it is waste of time or confusing” (see Figure 6.3).
4.8 % of the control group and 3.85 of the experimental group stated that they had no idea
about the question. On the other hand, 19.2% of experimental group and 4.8 % of the
control group said only “yes, it should”. The students endorsing that topics should be
included in math lessons and gave reasons such as “there is math in daily life and history”,

2 [13

“for better understanding and retention”, “it is a source of cultural knowledge”. The
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frequency percentage of students for each item did not differ in terms of control and

experimental group.
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Figure 6.3. Histogram for sixth question of MATT-Q2

MATT-I (n-control=22, n -experimental=28)

In the first question of MATT-I which is a type of semi structured interview

instrument, students were required to answer the question “What do you remember about

the lessons on symmetry and patterns? (Birlikte isledigimiz simetri ve motifle kaplama

dersi hakkinda neler hatirliyorsun?)” Student answered this question by giving titles and

subtitles of the subject matter, like “rotational symmetry”. Although all students in the

experimental group could remember the general characteristics of the lessons; 86.4% of the

control group could remember. Moreover, 71.4 % of the experimental group could

remember the examples about the usage of symmetry in historical places and mosques.

28.6 % of the experimental group, 4.5 % of the experimental group could remember daily

life examples given in the lessons whereas these percentages are lower in the control group

(see Figure 6.4).
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Figure 6.4. Histogram for the first question of MATT-I
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The second question was about the differences between the treatments and regular

math lessons “What are the differences between our lessons and regular math lessons?

(Bu derslerde normal matematik derslerinden farkli olarak neler vardi?)” 46.4% of the

experimental group declared the differences as examples form historical places and 28.6 of

the group also declared examples from daily life (see Table 6.17). Those two categories

did not occur in the control group. Furthermore, the categories the lesson was “visual”,

“more enjoyable”, and more understandable” have been stated with low frequency

percentages in both groups. There were also answers such as “much more positive attitude

towards math”, “instruction was better than our regular math instruction”, “the subject was

easier”, “the subject was interesting”



Table 6.17. Frequency table for the second question of MATT-I
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CONTROL | EXPERIMENTAL
GROUP GROUP (%)
(%)

Examples from historical places 0.0 46.4

Visual 31.8 42.9

Examples from daily life 0.0 28.6

More enjoyable 27.3 25

More understandable 27.3 25

Assignments- worksheets and homework 9.1 20

No difference 22.7 10.7

Much more positive attitude towards math: | understood | 4.5 10.7

the importance of math. my curiosity increased towards

math

Active participation to lessons increased 9.1 3.6

The subject was easier 36.4 3.6

The teacher’s instruction was better than our mathematics | 9.1 0

teacher.

The subject was interesting. 9.1 0

The third question was “What are the usages of symmetry in daily life? What were

the examples given in our lessons? (Simetrinin giinliik yasamda kullanim alanlari neler?

Derslerimizde verdigimiz ornekler neler idi?)” According to frequency distribution,

percentage of students’ answers, “in palaces, historical places, tiling, carpets and

ornaments especially in Harem section”, “in houses, tiling of bathrooms, wood cupboards,

wall and ceiling ornaments” had highest frequencies in the experimental group (see Table

6.18). The third most frequent answer of the experimental group was “motifs and

ornaments” While the frequency percentage of the control group was 4.5. Moreover, 50 %

of the control group and 17.9 % of the experimental group gave the answers “in nature,

animals and plants”.
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Table 6.18. Frequency table for the third question of MATT-I

CONTROL EXPERIMENTAL
GROUP (%) | GROUP (%)

In palaces, historical places, tiling, carpets and ornaments | 9.1 82.1

especially in Harem section

In houses, tiling of bathrooms, wood cupboards, wall and | 9.1 80

ceiling ornaments

Motifs and ornaments 4.5 35.7

In nature, animals and plants 50.0 17.9

In pavement tiling 4.5 14.3

Examples in the books such as clover 0.0 7.1

The fourth question was “How did the examples affected your own thoughts about

mathematics? (Bu tiir 6rnekler senin matematik hakkindaki diisiincelerini nasil etkiledi? ")

Students from both groups declared that the lessons became more enjoyable, they

understood better and they loved math much more. On the other hand, the categories “I

learned that math is also used in historical places and items”, “my interest towards math

increased” and “my interest towards the mathematics of motifs and ornaments increased”

occurred in the experimental group with 26.6 %, 17.9% and 7.1 % while there is no such
6.19). On the other hand, “no

category occurred in the control group (see Table

difference” answer has 27.2 % in control group although it is 3.6 in the experimental

group.

Table 6.19. Frequency table for the fourth question of MATT-I

CONTROL EXPERIMENTAL
GROUP (%) | GROUP (%)
It may be more enjoyable 40.9 60.7
| understood better 59.1 42.9
I loved mathematics much more 31.8 32.1
| learned that math is also used in historical places and items | 0.0 28.6
My interest towards math has increased 0.0 17.9
| realized the importance and need of mathematics 13.6 14.3
I learned that math is used also in daily life 13.6 10.7
My interest towards the mathematics of motifs and | 0.0 7.1
ornaments increased
We learned much more information 13.6 7.1
No difference 27.3 3.6
Positively affected 13.6 0
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In the fifth question students were asked “How was your own learning and
understanding of symmetry were affected with the examples? (Ornekler sayesinde simetri
ve motifle kaplama konusunu anlaman ve dgrenmen nasil etkilendi? Daha kolay, daha
karmasik, severek, sevmeyerek?)” The frequency of the answer “I learned easier” was
highest in both groups (see Table 6.20). On the other hand, the frequencies of “I could
easily remember” and “I learned enjoyably” were considerably higher for the experimental

group than the control group.

Table 6.20. Frequency table for the fifth question of MATT-I

CONTROL GROUP (%) | EXPERIMENTAL
GROUP (%)

I learned easier 72.7 89.3
I could easily remember 4.5 39.3
| learned enjoyably 36.4 67.9

The sixth question was “How did integrating the examples to math instruction
affected math lessons? (Bu konularin da matematik derslerine eklenmesi matematik
derslerini daha zor/daha kolay, sikici/eglenceli hale getirdi mi?)” “Math lessons became
easier” and “more enjoyable” are the categories having around the similar frequency
percentage in both groups. The answers “we learned the areas used symmetry”, “my
cultural knowledge increased” and “my thoughts about math changed positively” are the

answer categories occurred only in the experimental group (see Table6.21).

Table 6.21. Frequency table for the sixth question of MATT-I

CONTROL EXPERIMENTAL
GROUP (%) GROUP (%)

Math lessons became easier 50.0 57.1

More enjoyable 36.4 57.1

We learned the areas used symmetry 0.0 32.1

My general culture knowledge increased 45 28.6

My thoughts about math changed positively 0.0 25.0

The last question of the interview is “Do you think that mathematics should be
taught with daily life examples? (Matematigi bu tiir giinliik yasam konular: icinde

ogretilmeli mi? Nigin?)” The students in control and experimental groups who answered as



75

“yes” gave explanations such as “because it is necessary and math is in everywhere”. The
frequency percentage of students in experimental group, giving the answer “because
people should see and learn that math is also used in historical places and artifacts” was 50
% although none of the students in control group gave such an answer (see Table 6.22).
Moreover, “because we can learn easier” answer was given as an answer by 4.5 % of the
students in the control group although this was 39 % in the experimental group. On the
other hand 50 % of the control group reported that “there is no need to teach with daily life

examples.

Table 6.22. Frequency table for the seventh question of MATT-I

Control
Group Experimental
(%) Group (%)
Yes, because people should see and learn that math is
also used in historical places and artifacts 0.0 50
Yes, because we can learn easier 4.5 39.3
Yes 31.8 35.7
Yes, because It may be more enjoyable 4.5 25.0
Our guantitative abilities may increase 13.6 3.6
No need 50.0 0
No, because math is not used in daily life 4.5 0
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7. DISCUSSION AND CONCLUSION

This study was designed for two major goals. The first goal is to develop an
instruction integrated with ethnomathematics related to symmetry and patterns subject with
examples from Topkapt Palace. Therefore the instruction integrated with
ethnomathematics was developed after careful considerations with the examples of
instructions raised in the literature and under the guidance of national mathematics
curriculum. The second major goal of the study is to clarify the effects of instruction
integrated with ethnomathematics through the implementation of the instruction in an
experimental design. Effects of instruction were measured by examining mathematics
achievement level and attitudes towards mathematics of the seventh grade students who
received instruction integrated with ethnomathematics and regular instruction.
Mathematics achievement levels of the groups were compared in terms of their level of
achievement in prerequisite topics of the symmetry and patterns topics which are angle,
line and plane using protractor, basic characteristics of polygons (triangles, rectangles,
squares, parallelogram, pentagons and hexagons) and line symmetry, rotational symmetry
and patterns topics. Attitudes towards mathematics of the students were compared in terms
of their total scores of MATT scale. In the study, quantitative as well as qualitative data
obtained from 137 seventh grade students who were attending three different public

primary schools in Istanbul.

The effectiveness of instruction integrated with ethnomathematics was analyzed in
three schools separately with quasi experimental design. In all three schools one class was
selected as control group and one class as experimental group. Because of convenient
sampling, it seems that generalization of results is not possible, so each hypothesis were
tested separately for each school. MATT, MAS1 and MATT-Q1 were administered at the
beginning of the study. After the treatments MATT, MAS2 and MATT-Q2 were
administered as posttest. Also interviews were conducted with 50 selected students
according to their scores in MATT. Nine months later MAS2 was administered second

time as a retention test. Quantitative data analysis was conducted separately for each
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school. Qualitative analysis was conducted by considering all control and experimental

groups of three schools together.

To test Hypothesis (1.1), repeated measures ANOVA was used in order to examine
whether 7™ grade students who receive instruction integrated with ethnomathematics or
regular instruction on symmetry and pattern topic will score higher for post measures (post
test and retention test) compared to pre measure as assessed by Mathematics
Achievement Scale. The results of the analysis in all three schools showed that there is a
statistically significant linear trend over the mean values between pre, post and retention
level mathematics achievements of the students in control and experimental groups of each
school in terms of MAS scores, The results of School-1, School-2 and School-3 implied
that both of the treatments which are regular instruction and instruction integrated with
ethnomathematics were effective in improving linear trend over the mean values between
pre, post and retention level mathematics achievements of the students in control and
experimental groups, F(1.28)=79.852; p=0.00 for School-1, F(1.45)=30.43; p=0.00 for
School-2 and F(1.58)=93.511; p=0.00 for School-3.

To test Hypothesis (1.ii), repeated measures ANOVA was used in order to examine
whether 7™ grade students who received instruction integrated with ethnomathematics will
show significantly higher learning gains (difference between post and pre measures on Mathematics
Achievement Scale) as compared to those who received regular instruction on symmetry and
patterns topic. The results of the School-2 supported the research hypothesis since it was
found that there is a significant interaction effect of type of instruction and mathematics
achievement levels of seventh grade students who receive instruction integrated with
ethnomathematics and regular instruction for School-2. This result implied that the
instruction integrated with ethnomathematics was effective in improving mathematics
achievement level of the students, F(2.45) =9.98; p=0.03. On the other hand the results of
the School-1 and the School-3 did not support the hypothesis. It was found that there is not
significant interaction effect between the experimental and control group of School-1 and
School-3. The results implied that the treatment instruction integrated with
ethnomathematics was not effective in improving mathematics achievement level of the
students, F(2.28)=0.44; p=0.83 for School-1 and F(2.58)=2.925; p=0.093 for School-3 .
The reason behind the results for School-1 may depend on sample size. There were 15
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students in each group although the number of the class size is 27 in each group. Since
some of the students could not attend to posttest or retention test so the number of subjects
decreased for the study. The same situation occurred in all three schools but the size of the
sample for School-1 became smallest. Meanwhile, the second school was a laboratory
school of Bogazi¢i University, Faculty of Education. Therefore, students in those schools
may have attended to some research studies before this study. Hence students in both
control and experimental group are accustomed to researchers who are unfamiliar persons
in the classroom. However in the first and third schools, lessons with a new teacher and in
a different format are new for all students in control and experimental groups. So the
adaptation process for new experience may affect their comprehension level. Hence there

is not a significant difference on mathematics achievement levels of the students.

This finding of the study contradicted with the report of Moses (2005) that African-
American students’ achievement scores in mathematics increased as they learn about
African culture. Also the grades of algebra course of students taught by ethnomathematical
pedagogy were higher than the students’ who receive instruction without the
ethnomathematical pedagogy (Arishmendi-Pardi, 2001). Moreover, many researchers
reported the superiority of integrating ethnomathematics into mathematics instruction on
students’ mathematics performance (e.g. Arishmendi-Pardi, 2001; Lipka et al., 2005;
Brenner, 1998,). Another contradiction was found with findings of Lipka and his
colleagues (2005); according to students’ mathematics performance were in favor of the
instruction which is math in a cultural context which was based on two case studies of a
successful culturally based math project. Hence results of the current study about
achievement levels may be questioned in terms of the time/length of the treatments or/and

about the differentiation of the treatments.

To test Hypothesis (2.i), repeated measures ANOVA was used in order to examine
whether 7" grade students who receive instruction integrated with ethnomathematics or
regular instruction on symmetry and pattern topic will score higher for post test as
compared to pre test on Scale for Attitudes Towards Mathematics. The results of the
School-1, School-2 and School-3, did not support the research hypothesis since it was
found that there is not a statistically significant linear trend over the mean values between

pre and posttest levels of attitude towards mathematics of the students in control and
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experimental groups of each school in terms of MATT scores. The results of School-1,
School-2 and School-3 implied that both of the treatments -regular instruction and
instruction integrated with ethnomathematics- were not effective in improving a significant
linear trend over the mean values between pre and post levels of attitude towards
mathematics of the students F(1.28)=2.414; p=0.131 for School-1, F(1.45)=3.394; p=0.072
for School-2 and F(1.58)=2.79; p=0.100 for School-3.

To test Hypothesis (2.ii), repeated measures ANOVA was used in order to examine
whether 7™ grade students who received instruction integrated with ethnomathematics will
show significantly higher gains (differences between pre and post means) in their attitude
scores on Scale for Attitudes Towards Mathematics as compared to those who received
regular instruction on symmetry and patterns topic. The results of the School-2 supported
the research hypothesis since it was found that there is a statistically significant interaction
effect between the experimental and control group of the School-2. The results of School-2
implied that the instruction integrated with ethnomathematics was effective in improving
attitude towards mathematics levels of the students, F (2.45) =6.99; p=0.011. However the
results of School-1 and School-3 showed no significant interaction effect, F(2.28)=0.396;
p=0.535 and F(2.58)=1.932; p=0.170 School-1 and School-3 respectively. The reason
behind this result may depend several factors. The number of students involved in the
study and in timing of administration schedule again may be listed as the reasons for this
result. The total number of students in School-1 is 60 and in School-3, 83 although the total
sample size is 28 and 58 respectively in those schools. As it was mentioned previously,
because the study was implemented at the end of the term, the students were not willing to
work on the scales. Majority of students did not submit their project homework related
with the examples of symmetry in the daily life. Especially the students in the third group
did not involve the exercises and activities in the class. So motivation levels of students
may be another reason for not observing any significant difference in attitude levels. The
last exam of the term was over before the study since their grades would not be affected
according to their performance in the study some student did not pay attention to the study.
For example, some of the students ignored to give answers to the questions of MATT-Q2.

One of the school’s finding for the study showed that instructional practices which

was enriched by ethnomathematical examples effected students’ attitudes towards
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mathematics positively in experimental group. The findings suggested that, integrating
ethnomathematics is an effective strategy to promote students’ attitudes towards
mathematics in the school where the study is conducted. In order to enhance self-
confidence, capacity, readiness and openness to work in a multicultural environment
among future math teachers, Gerdes (1998) argued to develop an awareness of the social

and cultural bases of mathematics.

In addition to mathematics achievement level and attitudes towards mathematics,
students’ ideas and perceptions about how we use mathematics in daily life and how
participants’ perception to mathematics and learning change, whether we should integrate
usage of mathematics in daily life and in history to mathematics lessons were probed with
other instruments. Students’ answers to MATT-Q1, MATT-Q2 and MATT-l were
examined. The questions were open ended questions that are asked about students’ ideas
and understandings. Notable results were obtained at the end of analyses. First of all, in the
first question of the pretest and posttest students were asked daily life usage of the subjects
which they learn in math lessons. As it is seen in Table 6.14 in the posttest students in the
experimental group gave answers in new categories such as “designing and tessellations”
“shapes in historical places and such as palace and mosques and museum”, “parquets,
floors , bath tiling and pavements”, “decoration: Ceiling, door and cupboard ornaments”
with higher frequency than the control group. As it can be inferred from the categories
students in experimental group reported much more usages of symmetry and patterns topic
than the control group. The results can be interpreted by comparing frequencies such that
when students see the examples ethnomathematical perspective they believe that

mathematics is used in daily life.

In the second question, students were asked which mathematics subjects are
enjoyable for them and the reasons. Student answers were interpreted in terms of the
reasons they gave. In both groups students declared that they found a topic enjoyable if
they like the subject or if they are successful in that subject. In addition to properties of the

subject matter the way of instruction is also showed as a reason to find a lesson enjoyable.

In the second and third question students were asked about the characteristics of the

treatments to both control and experimental group. In comparison to control group, more
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students in the experimental group stated that they could easily understand the subject and
liked the examples. Meanwhile 28.6 % of the students in experimental group declared that
they have learned historical and cultural examples while learning mathematics and why
they are used. Another category which occurred in experimental group answers is students’
love and interest towards math increased. Worksheets and assignments of the instruction
were other characteristics of the lessons, which students like. On the other hand, some of
the students in both groups found the lessons boring and had difficulties in understanding.
The instruction and activities of the lessons should be improved so that the lessons will be
more enjoyable and clear. The students in both of the treatment groups also stated that they
learned details related to the usage of mathematics in daily life.

In the fourth question, students described areas in which mathematics is used and
which are exemplified during the treatments. The majority of the students in the
experimental group could describe the areas such as  “designing and tessellations”,
“shapes in historical places such as palace, mosques, museums”, “decoration: Ceiling,
door and cupboard ornaments”, “calligraphy and tiling ceramics” exemplified in our
lessons with higher percentages than the control group. Meanwhile, some students in both
groups said “Everywhere, life cannot be without mathematics”, but with a higher

percentage in the experimental group.

Students in both groups stated that their learning was affected in a positive way.
More students in the experimental group declared that they learned better, easier and
enjoyably. Furthermore 22.2% of the experimental group answered the question as “I
began to love math. My curiosity to math increased. | understood that it is an important
subject. I understood the importance of math. I loved the subject.” although 9.5 % of the
control group gave similar answers. The number of students stating that they learned much
more about the subject matter and how to design different motifs was higher in the
experimental group than the control group. Experimental group students also stated that
they learned mathematics and history, culture together”. The number of students stating no
change in their learning occurred or negatively affected is critically low in the

experimental group.
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Use of data projector during treatments seemed to effect students’ comprehension
levels although it was used in all groups, visualization of the subject matter and use of data
projector attracted students’ attention. 17.5 % of the experimental group students and 7.1
% of the control group students stated that using slides is one of the properties of the
lessons they liked. This result may be accepted as an indicator for the importance of using

visualizations during instructions.

When students were asked whether the topics such as usage of mathematics in daily
life and mathematics in the history should be included in mathematics lessons only few
students said “no” as an answer to this question with reasoning “it is waste of time or
confusing”. The majority of students endorsing that they should be included in math
lessons, gave reasons such as “there is math in daily life and history”, “for better

bR 1Y

understanding and retention”, “it is a source of cultural knowledge”.

According to the findings of the interview which was conducted after the treatments,
students in the 71.4 % of the experimental group could remember the examples about the
usage of symmetry in historical places and mosques. 28.6 % of the experimental group, 4.5
% of the control group could remember daily life examples during the lessons.

Students perceived the instruction integrated with ethnomathematics different than
their regular math lessons in terms of examples form historical places and examples from
daily life. Furthermore students in both groups’ declared that the lesson was “visual”,
“more enjoyable”, and more untreatable” with similar frequency. The answers “much more

positive attitude towards math” was seen more frequently in the experimental group.

More than 80 % of the experimental group students could remember the examples,
the daily life usage of symmetry and pattern subject as In palaces, historical places, tiling,
carpets and ornaments especially in Harem section, in houses, tiling of bathrooms, wood
cupboards, wall and ceiling ornaments. On the other hand the frequency percentage of the
answer “in nature, animals and plants” was higher in the control group, 50 %. The control
group was shown only the examples of the daily life. This result showed that students are
attracted by the examples from daily life. Although the number of daily life examples was
almost the same in both group, the experimental group showed always higher frequency.
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This may be an important effect of the instruction integrated with ethnomathematics,
showing the direct use of mathematics in cultural contexts. According to students who
were interviewed, examples related to the use of mathematics in daily life positively
affected their attitudes towards mathematics; they began to love mathematics, and find
mathematics more enjoyable. Some students only in the experimental group stated that “I
learned that math is also used in historical places and items”, “my interest towards math
increased” and “my interest towards the mathematics of motifs and ornaments increased.
On the other hand, the answer of “no difference” has 27.2 % in control group although it is
3.6 in the experimental group. This means that the examples were much more effective in
the experimental group than the control group. The examples also affected students
learning and understanding in terms of easiness in both groups. Students in the
experimental group declared that they could easily remember the subject matter with the
examples. Students also declare that the examples made math lessons easier and more
enjoyable. The subjects of the experimental group also stated that they learned the areas
used symmetry, my general culture knowledge increased. Besides that according to them
their thoughts about mathematics changed in a positive way. More than half of the students
in both groups thought that mathematics should be taught with daily life examples by
giving reasons such as math is necessary and in everywhere. Students who were taught the
subject matter in a cultural context stated reasons such as “people should see and learn that
math is also used in historical places and artifacts “we can learn easier”. Another important
result was that half of the control group students stated there is no need of to teach with
daily life examples. This result may be related with that students may think that there will
be no advantage of learning daily life examples in mathematics lessons. Hence their
learning will not be affected with those examples. Since students in control group did not
receive daily life examples in a cultural context, they may not see them as advantageous in
their learnings.

7.1. Limitations

It is not possible to generalize the results of the study to 7" grade students other than
the students of three schools in the study. The sample size of the study is small and

sampling technique is not appropriate for drawing generalizations. Since the schools were
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not selected by using randomization techniques, the data obtained from each school was
analyzed separately. Hence the number of subjects in control and experimental group were
below thirty, the distributions of the scores were determined with normality tests of
Kolmogorov-Smirnov and Shapiro-Wilk. The results of these tests show that five
measurements’ scores are significantly different than the scores which have normal
distributions. Furthermore, the numbers of the participants in control and experimental
groups for each school were not equal. For example for School 2 there were 19 students in
the control group although there were 29 students in the control group. Although during
the instruction the class sizes of each school were similar some students could not take
place during test administration sessions, eventually the sample sizes of groups decreased.

The researcher’s dual role may be stated as a limitation of the study although the
researcher taught both the control and experimental group. The researcher acted as a
teacher for only six lesson hours for only a unit of subject matter and also covered the
materials of the instruction and as a researcher and administered the questionnaires for

collecting data.

Another limitation is about the schedule of the implementation. The study was
implemented at the end of the term in three schools. In two schools all math exams were
over, therefore, students were not willing to listen, have a task or participate in activity
moreover answer questionnaires. Furthermore, since some of the students did not come to
school at the end of the term, 30 students could not attend to posttest. 140 out of 180
students could be the sample of the study. So the number of the students in control and
experimental groups of each school decreased. Meanwhile as it is stated above, students

who participated in measurements had lower motivation.

To summarize the main limitations, it can be said that time of implementation,
students’ lower motivation to take questionnaires and exam, the researchers’ dual role are

the limitations of the study.
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7.2. Recommendations for Further Research and Implications

This study was conducted in order to develop instruction integrated with
ethnomathematics and measure its effectiveness in terms of students’ mathematics
achievement levels and attitudes towards mathematics, students’ declarations bout their
own learning. Although the results did not support the effectiveness of instruction
integrated with ethnomathematics in two of the schools, further research with a better
implementation schedule may change the effectiveness of the instruction, and provide
necessary feedback to make revisions in the instruction. Also the instruction integrated
with ethnomathematics developed for this study can be used as a model for developing
similar instructions in different content areas and for different grade levels. Moreover, in
general a potential trend showing the higher mathematics performance was observed in
other research studies which are investigating the effects of instruction integrated with
ethnomathematics. On the other hand, majority of the results obtained from MATT-Q1,
MATT-Q2 and MATT-1 which are instruments for gathering a qualitative date indicated
that instruction integrated with ethnomathematics is effective in terms of students’ attitudes
towards mathematics and their perceptions related to the use of mathematics in daily life.

This seems an interesting trend deserving further research.

In order to get generalizable results, a similar study may be carried out with a
representative seventh grade sample and also the math teachers of the sample should be
integrated into the study. Results may differ if students receive similar instructions during

their real classroom settings from their math teachers.

For further research, mathematics teachers’ attitudes towards integrating
ethnomathematical examples to their lessons can be studied. Additionally, this study
provides helpful findings on integrating ethnomathematics to mathematics lessons within a
mathematics learning setting. The connection between mathematical ideas and daily life
experiences of students, were emphasized in the study of Presmeg (1998) who argues that
the ethnicity of students is also a resource for mathematics. As Gerdes (2001) suggested
teachers may look for suitable activities to create a truly simulating and enriching
environment to help all students fully develop their potentials.
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In order to increase students’ motivation levels towards completing the
questionnaires and worksheets, they should be given some credits for their mathematics
grades. Meanwhile, instruction integrated with ethnomathematics can be adapted to project
based learning and its effectiveness also can be investigated. To increase the effectiveness
of the instruction, field trips to informal learning centers or the historical places in which

ethnomathematical examples related to subject matter exist may be planned.

The ornaments in Topkapi Palace prompted students to look at the colors, shapes,
and patterns in the culture and reinforced the idea that ornaments can be a means of
expressing one's cultural heritage, living style, psychology and status. The exploration of
different ornaments, ethnomathematical practices, tilling and patterns may allow students
to see how cultures express themselves and realize the mathematics that they use in school
may be connected with things that they see in the real world. This kind of presentation
offers a few ideas for using ornaments to help students explore various cultures and
mathematical concepts. These activities can be modified with students in several grades.
As students arrange and learn the characteristics of the shapes to form the tilling, they can
explore the importance of the number of sides, angles, and so forth. Teachers might also
modify their math lessons by searching other ethnomathematical practices.
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APPENDIX A: MATHEMATICS ACHIEVEMENT SCALE 1 (MAS1)

Ad Soyad:
Sinif:
Okul:

1. Asagidaki acilar 6l¢iiniiz, ¢esitlerini yaziniz.

A
v

2. Asagida olgiileri verilen agilart agi6lger yardimu ile ¢iziniz.

a) s(AOB) =30 b) s(KLM)=75 c) s(PRS) =90

3. Asagidaki AB dogrusuna parelel bir dogru ¢iziniz.
B
A < >

4. Asagidaki m dogrusuna K ve L noktalarindan dikme indiriniz.

K

[



5. Asagidaki sekillerden ¢okgen olanlar1 isaretleyiniz ve tiirlerini yaziniz.

......................................................................

...................................

6. Asagida belirtilen ¢gokgenlerin kenar, sayilarini, i¢ agilar toplamini ve dis agilar
toplamini yaziniz. Sekillerini ¢iziniz.

88

Gokgenin ismi Kenar I¢ agilar Dis agilar Diizgiin gokgen Sekil
say!si toplami Toplami igin Bir ig
agisinin olglsi
Uggen
Dikdartgen
Besgen
Altigen
Sekizgen

O
k‘Ipucu: Cokgen agilarini hesaplamak igin: (n-2)x180



7. Cokgenlerin eslik ve benzerlik durumunu birer climleyle agiklayiniz.

8. Asagidaki ¢okgenlerden hangileri benzerdir? A¢iklayimiz.

[]

9. Asagydaki sekillerin belirtilen yon ve birimlerde 6teleme altyndaki goriintiilerini
giziniz.

/

/

-

2 birim sola, 1 birim asagiya 2 birim asagiya,1 birim saga

1 birim saga, 3 birim yukariya

10. Asagida verilen sekil kag birim ve hangi yone 6telenmistir?

|
|
|
s m

89
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11. Asagidaki siisleme devam ettirilirse 15. sirada kag tane ticgen olur?

12. Asagidaki es sekilleri belirleyiniz.

13. Asagidaki sekli 2 birim saga dteleyerek noktali kagidinizda siisleme yapiniz.

14. Asagidaki gruplardan hangilerinde sekil ve 6teleme altindaki goriintiisii verildigini
belirleyerek 6teleme kuralini yaziniz.




15. Asagidaki sekillerin 6teleme altindaki goriintiistin bir kismi ¢izilmistir. Eksik
kisimlar1 tamamlayiniz ve 6telem kuralini yaziniz.

16. Diizgiin besgen, diizgiin altigen ve diizglin sekizgen ¢iziniz.

Kaynakg¢a

Gogiin, Y. (2007). Matematik Altinct Sinif Ders Kitabi. Ankara: Giines Basin Yayin
Pazarlama Ltd. S. ,

Talim Terbiye Kurulu Ornek Proje Calismasi. Retrieved in March 14, 2008 from;
http://talimterbiye.mebnet.net/e-ders/proje-grupcalismasi/matematik6.sinif-1.pdf .
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APPENDIX B: MATHEMATICS ACHIEVEMENT SCALE 2 (MAS2)

1sim:
Sinif:
Okaul:
MAS 2
1. Asagidaki sekillerin yansimalarini belirtilen simetri eksenlerine gore giziniz.

! . 4
B b) o) d
E ; ivam |
v ¥ ¥
2. Asagidaki sekillerin aynadaki gériintiilerini giziniz.
a) b) c '
B ’ 9
A
X
(o]
Ayna Ayna Ayna Ayna

3. A§Clglddkl sekillerin hangisinde yansima simetrisi vardnr’

e //17
3] I "B ‘o

4. Asagida verilen a, b, ¢, ¢'deki figiirler, figliriiniin O noktas! etrafinda saat
yoniinde kag derece déndiiriilmiis halidir?

(o]
a) b) j c) o} )]
1 ! ]

5 Asag‘ndaki figiirlerin, O noktasinin etrafinda verilen agiya gére, saat yoniinde

a) b) I c) d)

90° 180° 360° 270°



6. Bir séklin en kiigiik donme simetri agisi 30 derece ise diger donme simetri agilar
ne olur?

7. Asagidaki diizgiin gokgenler igin diizenlenen tablodaki bosluklari doldurunuz.

Diizgiin Kenar sayisi | En kiigiik donme Donme simetri
Cokgenler simetri agisi sayisi
Uggen

Kare

Besgen

Altigen

Sekizgen

Onikigen

PG B

Yukaridaki sekillerin numaralarini asagida verilen agiklamalardan uygun olanin karsisina
yaziniz,
a) Dogru simetrisi:

b) Dénme simetrisi:

c) 60 derecedeki donme simetrisi:
d) 120 derecedeki donme simetrisi:
e) 72 derecedeki donme simetrisi:
f) 90 derecedeki donme simetrisi:

g) 180 derecedeki donme simetrisi:

9. Asagidaki figiirleri kareli kagida gizerek verilen yonlerde Gteleme ve dénme
hareketlerini yapiniz.
a) 2 saga, 3 asag|, 90° saat yonii b) 1 asagi, 5 saga, 180° saatin yoéniiniin tersi




OO A

10. Yandaki siislemede:;
a) Kodlamay: bulunuz.

b) Diizgiin gokgenleri bulunuz.
¢) Diizgiin gokgenlerin her birinin i¢ acisini bulunuz.
d) Her kosedeki agilarin slgiileri toplamini bulunuz.

11. Kodu (4:6:3:4) olan bir model yapilabilir mi? Yapilabiliyor ise bu modeli kullanarak
bir siisleme yapiniz.

12. Asagidaki siislemelerde hangi hareketlerin yapildigini altlarina yaziniz.
e m— T

13. Asagida verilen diizgiin cokgenlerin kag tanesi ile tek bagina siisleme yapilabilir?

OO0

14. Asagldakl model kullanilarak yapilan siislemede hangi hareketler uygulanmigtir?

94
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15. Diizgiin altigen ve eskenar iicgen kullanilarak yapilan her siislemede kose icin kag
tane liggene ihtiyag duyulur?

16. Asagidaki yamugun énce | dogrusuna gére, sonra k dogrusuna gére yansimasini
giziniz. ; S
D | k

17. Agagidaki gekillerin, altlarinda verilen agilara ve O noktasina gore donme

a) b)

60°, 120°, 18¢° 90°, 270°



APPENDIX C: SCALE FOR ATTITUDE TOWARDS
MATHEMATICS (MATT)

MATEMATIKLE ILGILI DUSUNCELERINIZ

Ad Soyad : Yas :
Okul : Smif :
Cinsiyet :

ACIKLAMA : Asagidaki maddeleri dikkatlice okuyunuz. Her madde sizin
matematikle ilgili goriisiiniizii almaya yoneliktir. Liitfen bu maddelerdeki

durumlarin sizin i¢in ne kadar gegerli oldugunu belirtiniz.

96
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Asla | Nadiren Bazen Sik Sik Her
Zaman
1 Matematik dersleri zevkli geger.
2 Matematik dersinde canim sikiliyor.
3 Matematigim kuvvetlidir.
4 [leride matematik 6gretmeni olmak istiyorum.
5 Matematik dersinde baska seylerle ilgilenirim.
6 Matematik dersinde konular1 anlayamiyorum.
7 Matematik bilgisi gerektiren konularda
basariliyimdir.
8 Matematik dersi benim i¢in keyifli bir oyun
saati gibidir.
9 Matematik dersi yerine ilgilendigim baska bir
derse girmeyi tercih ederim.
10 | Matematik bilmek ileride isime yarayacak.
11 Belli temel bilgilerin disinda matematik bilmek
gereksizdir.
12 | Matematik 6devlerinden nefret ederim.
13 | Matematik basarili oldugum bir derstir.
Ileride matematikle ilgili bir alanda ¢alisirsam
14 g
basaril1 olabilirim.
15 Matematigi neden okumak zorunda
oldugumuzu anlayamiyorum.
16 | Matematik insan1 daha iyi diisiinmeye zorlar.
17 | Matematik dersi beni bunaltiyor.
Matematik bilgisi iyi olan bir kisi diger
18 . .
bilimleri rahatca anlar.
19 | Calisirsam matematikten iyi notlar alabilirim.
20 | Matematik 6gretmenleri ¢aligkandir.
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APPENDIX D: OPEN ENDED QUESTIONNAIRE FOR ATTITUDE
TOWARDS MATHEMATICS (MATT-Q1)

Two open ended questions were added to MATT1. The questions are;

1. How can we use the knowledge that we have learned in mathematics lessons, in our
daily life? Write down your thoughts with examples.

(Matematik derslerinde gordiigiimiiz bilgiler giinliik hayatta ne isimize yarar? Bu konudaki

diistincelerinizi 6rnekler vererek yaziniz.)

2. Which subjects are enjoyable for you in mathematics lessons? Why?

(Matematik derslerinde hangi matematik konular: sizin i¢in eglenceli ge¢iyor? Neden?)
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APPENDIX E: EVALUATION SHEET (MATT-Q2)

The questionnaire has the questions as follows:

1. How can we use the knowledge that we have learned in mathematics lessons, in our
daily file? Write down your thoughts with examples.
(Matematik derslerinde gordiigiimiiz bilgiler giinliik hayatta ne isimize yarar? Bu konudaki

diistincelerinizi ornekler vererek yaziniz.)

2. What are the characteristics of the symmetry and pattern lessons that you like or you do
not like? Explain by reasoning.
(“Simetri ve siislemeler” ile ilgili isledigimiz derslerin begendiginiz ve begenmediginiz

vonlerini nedenleri ile birlikte a¢iklayiniz. Begendiginiz yonleri: Begenmediginiz yonleri: )

3. What are the general impressions that you have from the lessons we studies together?
(Ikinci soruda belirtmediginiz, birlikte isledigimiz dersler hakkinda genel izlenimleriniz

nelerdir?

4. Which areas that use of mathematics are exemplified in our lessons?

(Derslerimizde orneklenen matematigin kullanim alanlar: nelerdir?)

5. How was your learning affected with the explanation of the areas which mathematics is
used in our lessons?

(Derslerimizde ¢esitli alanlardaki matematik kullanimlarumin anlatilmasi 6grenmeni nasil

etkiledi?)

6. In your opinion, should the topics such as usage of mathematics in daily life and
mathematics in the history be included in mathematics lessons? Why?

(Sence matematik derslerinde giinliik yasamda ve tarihte matematigin kullanimina iliskin
kistmlar kullanilmalt mi? Neden?)
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APPENDIX F: INTERVIEW QUESTIONS (MATT-I)

. What do you remember about the lessons on symmetry and patterns?

(Birlikte isledigimiz simetri ve motifle kaplama dersi hakkinda neler hatirlyyorsun?)

. What are the differences between our lessons and regular math lessons?

(Bu derslerde normal matematik derslerinden farkli olarak neler vardi?)

. What are the usages of symmetry in daily life? What were the examples given in
our lessons?
(Simetrinin giinliik yasamda kullanim alanlari neler? Derslerimizde verdigimiz

ornekler neler idi?)

How did the examples affected your own thoughts about math lessons?

(Bu tiir ornekler senin matematik hakkindaki diisiincelerini nasil etkiledi?)

How was your own learning and understanding of symmetry were affected with
the examples?
(Ornekler sayesinde simetri ve motifle kaplama konusunu anlaman ve 6grenmen

nasil etkilendi? Daha kolay, daha karmasik, severek, sevmeyerek?)

How did integrating the examples to math instruction affected math lessons?
(Bu konularin da matematik derslerine eklenmesi matematik derslerini daha

zor/daha kolay, sikici/eglenceli hale getirdi mi?)

Do you think that mathematics should be taught with daily life examples?

(Matematigi bu tiir giinliik yasam konulari iginde dgretilmeli mi? Nigin?)



101

APPENDIX G: THE OBJECTIVES OF THE SYMMETRY AND

PATTERNS CHAPTER OF 7" GRADE NATIONAL
MATHEMATICS CURRICULUM

Students will

define the reflection

define the rotation

will draw the pictures of the shapes which are rotated according to a center point
with an angle

make ornaments by tilling a plane with polygonal shapes

will define the codes of the ornaments developed with the polygonal shapes and
will make ornaments according to the codes given

make ornaments with reflection, rotation and transformation movements

Ogrencilerin,

1.
2.
3.

6.

yansimay1 agiklamasi

donme hareketini agiklamasi

diizlemde belirli bir nokta etrafinda ve belirtilen bir agiya gore sekilleri dondiirerek
¢izimini yapmasi

cokgensel bolge modelleriyle bir bolgeyi doseyerek siisleme yapmasi

diizgiin ¢okgensel bolge modelleriyle olusturulan siislemelerdeki kodlari
belirlemesi, verilen kodlara uygun siislemeler yapmasi

Yansima, 0teleme donme hareketleri ile siislemeler yapmasi

beklenir.

Kaynakc¢a
Aygiin, S.C., Aynur, N., Cuha, S.S., Karaman, U., Ozgelik, U., Ulubay, M., Unsal, N.

(2007). Ogretmen Kilavuz Kitabt Matematik 7.Istanbul: Feza Gazetecelik A.S.
MEB Devlet Kitaplari
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APPENDIX H: REGULAR INSTRUCTION FOR THE 7" GRADE
SYMMETRY AND PATTERNS SUBJECTS

In the regular instruction, students’ practice and activity parts were implemented as
stated in the Teacher Guide Book of 7" Grade Chapter 5 (Aygiin, S.C., Aynur, N., Cuha,
S.S., Karaman, U., Ozcelik, U., Ulubay, M., Unsal, N. 2007).

Students were given the terms “reflection, symmetry, and translation” examples in
PowerPoint presentations. They discovered the differences between them by finding the
terms explaining the pictures. In the next step, students discussed where the symmetry does
exist in daily life and this exemplified also by the teacher. It is also stated that “science
aims to find the symmetry in nature, and our brain tries to find the symmetry to find an
order in life and does not like the chaos”. Students did the examples related with the
subject matter in the textbook (p.180). The example was drawing a shape’s reflection in the
mirror. Then the definition and basic characteristics of mirror symmetry (reflection) was
given. Students solved the other two examples in their textbooks after discussing the steps
of drawing reflections of shapes without a mirror (p.181). Then the exercise for drawing
symmetry axis to polygons was done together with children with animation in PowerPoint
presentation. They also discussed how many symmetry axes can be drawn for the regular
polygons. At the end of the lesson students were given poster preparation homework for

symmetric shapes which can be seen in nature.

In the next three lessons, the subject was rotational symmetry. Three activities in the
text book which are for a Z letter, an arrow and a shoe about whether they are rotated or
not were done firstly by the students and the teacher checked in their books and they are
also showed in the PowerPoint presentation. Students discussed whether the rotation
movement is seen in nature and the teacher gave examples such as doors and fans. Students
discussed rotating a shape with respect to a point according to a determined angle and they
decided that a shape which is rotated does not change, only its position and place change.
They also used the term rotation angle and the center of rotation. They did the exercise in
the textbook called as the clover’s movement. This exercise was about rotation by its own

axis in other words rotating with respect to the center of the shape. Then students discussed
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when and how many times regular polygons such as square, triangle, rectangular, pentagon
have their own shapes while rotation according to their centers. They discovered that for n-
sided regular polygon has n times its own shape while it is rotated up to rotating 360
degrees. Also they discovered that this regular polygon has 360/n degree rotational
symmetry. Then they made the exercise related with rotational symmetry in the textbook.

The fifth and sixth lesson subject is tessellations with patterns. Firstly students make
ornaments with tessellations by using quadrilaterals, triangles and hexagons in different
colors on isometric paper. Secondly they make tessellations with trapezoid and
parallelogram. Then they examine the tessellation examples in the book. They try to see
the main motif of the patterns. The tessellations are included in the PowerPoint
presentation. In order to systematize tessellations with polygons, students fill the table
below. The aim of this activity is to see that the measure of the total angle in one corner, to
see whether a polygon can make a pattern on its own, without using any other polygon, to

write tessellation code.

Polygon Measure | The The Tessellation Is it possible | The sum of
of an number of | number code to make angles in one
inner polygonal of sides tessellations | corner
angle areain one | of with only

corner polygon this
polygon?

Equilateral | 60 6 3 3;3;3;3;3;3 | Yes 60x6=360

triangle

Square

Regular

hexagon

For the next exercise, students draw the tessellations with more than one type of the
polygon and try to find tessellation codes of the tessellation codes of drawn ones. At the

end, they make related exercise in their books.



PRESENTATION FOR THE REGULAR INSTRUCTION

%
N
Yasamimizda

Matematik

~7

Bu hareketlerin birbirleriyle olan iligkilerini
. agtklayiniz.
Oteleme, Simetri, Donme?

* Ayna simetrisi(Dogruya gére simetri)
- Simetri ekseni
- Donme agisi

* Merkezi donme(Noktaya gére simetri)
« Stisleme kodu

'y

Yasamimizda Matematik x
+ Yansima

Oteleme, Simetri, Db‘nme&

r”ot-\ jq‘,’m

'y

Oteleme, Simetri, Db‘nme&

=y

Oteleme, Simetri, Db’nme&
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Oteleme, Simetri, Dénme?

<L

Oteleme, Simetri, Dénme?

Oteleme, Simetri, Dénme?

=%

Simetri

+  Gokyiiziinde,

+ Denizlerde,

+ Kum tanelerinde,

+ Diigiincelerimizde,

+  6iinlik hayatimizda,
+ Kuslarin gtiisiinde,

+ Binom agiliminda

gériilebilir.
+  Bilim dogadaki diizeni bulmayr amaglar.

=y

Oteleme, Simetri, Dénme?

=y

Oteleme, Simetri, Dénme?

=y

Oteleme, Simetri, Dénme?

!

Oteleme, Simetri, Dénme?

Insan beyni
diizensizlikten hoslanmaz.
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Simetri ve Oriintii

+ Simetri ve riintiiler anlamay kolaylastirir.

* Beynimiz diizenli seyleri daha kolay tanir ve
atirlar.

<L

+ DNA oriintiileri
yasamin ve bizim
gergeklerimizi
ortaya gikarmistir.

=y

« Bilgisayarlar da
adapte olabilen
oriintiler
sayesinde bilgiyi
kiigiiltiip
saklayabilirler.

<L

Simetrik gekil ornekleri

- Disi zebralarin desenlerinde.erkek zebralara gore daha fazla
simetrik desen bulunmaktadir.
- Insan siislemeleri
- Simetrik gicekler

- Simetrileri daha kolay farkederiz.
+ Simetrinin olmas! bizi psikolojik
olarak rahatlatir.

- Insan viicudundaki asimetriler bazi
hastaliklarin farkedilmesini
saglayabilir.

<L

Aynisini Bulahm

+ Sekli kareli kagida gizelim.

+ Simetri aynasini kesik gizgilerle belirtilen
dogru boyunca yerlestirelim.

+ Sekil ve simetri aynasindaki gériintistinin
bigim ve boyutu arasindaki iliskiyi
degerlendiriniz.

+ Seklin simetri aynasindaki goriintiisiini
kirmizi kalemle giziniz.

ﬁ Ders Kitabi Sayfa 180

Ayna simetrisi
+ Bir seklin simetrigi olugturulurken
seklin lizerindeki her noktadan
simetri eksenine dik inilip uzatilir.
+ Eksenin diger tarafinda bu noktanin
eksene esit olan uzakhgindaki nokta
isaretlenerek simetrik sekil bulunur.

'y

+ Gosterilen simetri dogrularina gore
simetriklerini gizerek sekil
tamamlama

- Diizlemsel sekillerin yansima altindaki
goriintilerini noktali, izometrik veya
kareli kdgitlara giziniz.

@ Sayfa 180-181

Etkinlik: Simetri
Dogrusunun Gizilmesi

<> 7

=y
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Odev: Afis Calismasi

* Gevrenizdeki sekillerden, dogruya
gore simetri (masa ilizerinde tam
agilmig bir kitabin sayfalari gibi)
olusturanlart arastirip, sekillerin
fotograflarini gekerek veya
resimlerini yaparak bir afis
hazirlayiniz.

<L

DONME SIMETRIST

Dénme Simetrisi

- Ders kitabinda yer alan hangileri ters
Z seklinin dondirilmis hali oldugunu
bulma etkinligi,

* "Ok neyi gosteriyor?” : Kareli Kagit

* Ayakkabi seklinin belli agilara gére
topugunun etrafinda dondiirilmesi
etkinlikleri

Sayfa 182-Z harfi
Ok neyi gésteriyo

sekiller arasindaki iliskiyi agiklayiniz.

<L

Donme Hareketi

+ Kapi ve pencere kolundaki hareketler

=y

- Dondiiriilen seklin bigim ve boyutu
degismez.
+ Seklin durusu ve yeri degisir.

<L

+ Saatin akrep ve yelkovaninin bagli oldugu
pimin, riizgdr giilindeki pimin, salincakta
oturagi tastyan iplerin veya zincirlerin
baglandigi yerin donme hareketinin
merkezidir.

+ Yelkovanin ilk durumu ile son durumunun
olusturdugu agrya “"dénme agisi” denir.

=

- Bir gekil, bir nokta etrafinda

hareketinin merkezi olur.

+ Ceyrek dénmenin 90° lik désnme, yarim
donmenin 180° lik donmedir.

- 180'lik dsnme (yarim donme), merkezi
donme olarak adlandirilir.

+ Donme hareketi
+ Belli agilarla bir nokta etrafinda
dandiirme sonucu ortaya gikan

<

Dénme hareketinin merkezi

Danmen}lszﬁ?

+ Saatin yelkovani
+ Riizgdr giilt

+ Salincak

+ Yelpaze,

+ Pervane,

=y
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Yoncanin Hareketi

- Kartona 2 es gekil gizelim.

+ Kartondaki sekil ile kestigimizsekli tst
liste getirip raptiye ile tutturalim.

+ Kestigimiz sekli dondiirerek hangi agilarda
kartondaki ile ¢akistigini not edelim.

+ Not edilen agilarin élgiilerini 360 ile
kiyaslayalim.

@ Sayfa 183

A A

=

+ Bir sekil kendi merkezi etrafinda
déndiiriildiigiinde 360° den kiigiik agil
dénmelerde en az bir defa kendisi ile
cakisiyorsa bu sekil donme
simetrisine sahiptir.

=y
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Asagidaki sekiller hangi
donme agilarinda dénme
simetrisine sahiptir?

* Kare

- Dikdortgen,

+ Eskenar iggen,

+ Diizgiin besgen

+ Diizgiin altigenin

<L

+ Carkin dénme agilari

+ ¢alisma Kagidi 5-Uygulama Sayfa
183

=y

MOTIFLE KAPLAMA

Motifle Kaplama
+ Stisleyelim Etkinligi
+ Izometrik kagit istiinde iiggen,
dartgen veya altigen kullanarak
siisleme yapma ve farkli renklere
boyama

* Yamuk ve parelelkenar kullanarak
siisleme etkinligi

ﬁ Sayfa 185

Fﬂﬂ

2R
_—
ﬁﬁ%

R-R
EXEALY" QELP” PELPF

'y

+ Gokgenlerle siisleme:

+ Bir eskenar ticgende herbir ic aginin slciisii kag derecedir?

- Siislemeni
liggen vardi

- Kare ve dikdartgen kullanarak olusturdugumuz ériintii bloklar ile ayn:
adimlart uygulayalim.

+ Asagidaki gibi bir tablo yapalim ve uyguladigimiz adimlara gére tabloyu
6rnekteki gibi dolduralim:

n ?ginde olusan her bir késenin etrafinda kag tane eskenar
r3

Egonar | 60 O 3 333333 | vt 50x6=360

+ Tabloya gdre, siisleme yapilabilmesi
i¢in bir kosede olusan agilarin élgiileri
toplami kag derece olmalidir?

+ Siisleme kodu olustururken hangi
bilgilerden yararlaniriz?

* 3:6:3.6 siisleme kodunun anlamini
tartiginiz.

=y

+ Tablo: Bir késede olusan agilarin
toplam olgiisii

+ Olusan toplam agi &lgiisii

- Eskenar iiggen6x60° = 360°

+ Kare:4x90° = 360°

+ Altigen3x120° = 360°

=y
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- Sisleme yapilabilmesi igin, her bir
késede olugan agilarin élgilerinin
toplami 360'tir.

* Her késedeki diizgiin gokgensel
baélgelerin sayisi ile bunlarin kenar
sayilari “siislemenin kodu" dur.

<

+ Siisleme kodu srnekleri

+ (3:3:3:3:3;3): Bir kogede birlegen 6
adet eskenar liggensel bélge

+ (4:4:4;4): Bir kogede birlegen 4 adet
karesel bélge

+ (6:6:6): Bir késede birlegen 3 adet
diizgiin altigensel bslge

=y

* Birden fazla diizgiin gokgensel bélge
kullanilarak yapilan siislemelere ait
tablo, benzer gekilde diizenletilerek
siisleme kodlari belirlenir.

* Ayrica kodu verilen siislemeler de
yaptirilir,

<L

Kiiglik Modelle Biiyiik
Siisleme

+ Sayfa 187
+ Etkinlik
+ Ornek

=y

Motifle Kaplama

+ Yiizeylerin kaplanmasi ve daha
glizel gorinmesi icin,
geometrik desenlerle
Siislenmesi yizyillardir
siiregelen bir gelenektir.

- Insanoglu evlerini insa
ederken yerleri ve duvarlari

Ra
lamak I oW
lamak igin taslar ,
Kullanmaya basiadr
- Giizel gorinimli_dizaynlar

icin taslarin sekillerinde ve

renklerinde Segici davranmay:
_ &grendi.

*Oriintii" adi verilen ve birbirini
tekrar eden sistemli
tasarimlar ortaya gikmaya

.

+ Simdiye kadar her toplum déseme ve
ériintiileri bazi kavramlari sembolize
etmek igin kullanmigtir.

+ Ornegin, Romalilar ve Akdeniz
lilkeleri insanlari insan ve doga
resimlerini mozaiklerde iglemiglerdir.

it

bt
05000

+ Araplar bazi figiir
ve renkleri sadece
birkag sekil iginde
gosterrek gok
karisik geometrik
desenler elde
etmisleridir.

Ispanyada Elhamra
1 ve Islami
erlerde
lunabilir.

+ Diinyada kaplamalarin yapisi, sanati ve
teknolojisi halen arastirilmaktadir.

+ Amag yiizeyi hig bosluk birakmadan
en ekonomik gekilde en az malzeme ile
siislii bir sekilde kaplayabilmektir.

=
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+ Giinliik hayatimizda kaldirimlarda, yollarda hatta

parkelerde kaplamalara rastlamak miimkiindiir.

+ Kaplamalarin kullaniimasinda estetik nedenin yan

sira bozulduklarinda tamirinin kolay olmasi da
etkilidir.

+ Bu pargalar asla iistiiste gelmeyecek sekilde

yanyana dizilir. Arada bosluk kalmaz.

+ Rasgele olmadan birbirlerini tekrar edebiliecek

sekilde hazirlanmiglardir.

Sorular
+ Kaplamalarin giinliik hayatta kullanim
alanlarina érnek veriniz.

+ Kaplamalari yaparken dikkat edilecek
en gnemli unsur nedir?

+ Gordigiiniz kaplamalarda hangi tiir
geomeftrik sekiller kullanilmis?

<L

Ornekler
+ Halilar lizerindeki desenler
+ Sepetler

+ Seramik ve taslardan olusan
kaplamalar

<L

Kaynakca

Aygiin, S.C., Aynur, N., Cuha, S.S., Karaman, U., Ozcelik, U., Ulubay, M., Unsal, N.
(2007). Ogretmen Kilavuz Kitabr Matematik 7.istanbul: Feza Gazetecelik A.S.

MEB Devlet Kitaplari
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APPENDIX I: INSTRUCTION INTEGRATED WITH
ETHNOMATHEMATICS FOR THE 7" GRADE SYMMETRY AND
PATTERNS SUBJECTS

1. Ders

Unite Girisi
Unitenin genel amaglarindan soz edilir. Anahtar kavramlardan bir 6nceki y1l goriilen
Yansima ve 6teleme simetrisi, Oriintli konular1 soru-cevap yontemiyle hatirlatilir.

Hazirlanan gorsel sunum dogrultusunda asagidaki alt bagliklar hakkinda sinifta tartisma
yapilir.

e Simetri nedir?

e Simetrinin kullanimi neleri ifade eder?

e Dogadaki simetrik sekil 6rnekleri

e Simetrinin insan beyni iizerindeki yararlari

Simetri
Simetri de oriintiiler gibi heryerde bulunurlar.
o Simetri giinliik dilde dengeyi ve biiyiikliik ve sekil bakimindan tam karsiligini bulabilmek
demektir.
e Bilimde de giizellik ve miikemmelligi gosterir.
Diizen ve Simetri
o [nsan beyni diizensizlikten hoslanmaz.
o Diizen ve értintiiler gokyiiziinde, denizlerde, kum tanelerinde, diistincelerimizde, giinliik
hayatimizda, kuslarin étiigtinde, binom a¢iliminda goriilebiliri.
e Diizen ve ériintiiler anlamay kolaylastirir. Beynimiz diizenli seyleri daha kolay tanir ve
hatirlar.
Bilim de dogadaki diizeni bulmayr amaglar.
Oriintii “beyin tarafindan algilanan diizenli siralamalardir”.
DNA oriintiileri yasamin ve bizim gergeklerimizi ortaya ¢ikarmigstir.
Periyodik cetvel de kimyasal elementlerdeki diizeni bulmaya yoneliktir.
Bilgisayarlar da adapte olabilen ériintiiler sayesinde bilgiyi kiiciiltiip saklayabilirler.
Tiim canlilarda kuslar, bocekler, bitkilerde simetrik diizen bulmak miimkiindiir.
Yercekimi kanundaki etki-tepki yasast
Diinya iizerindeki manyetik alan
Sabun kopiigii
Mikroskopik siit damlalart
Simetrik sekil ornekleri
Disi zebralarin desenlerinde erkek zebralara gore daha fazla simetrik desen
bulunmaktad:r.
Insan siislemeleri
Ying-Yang sembolu diizenin filozofik anlamini anlatmak icin simetrik yapidadir.
Simetrik ¢icekler, simetrik olmayanlara gore daha ¢ok oz salgilarlar.
Bilimsel deneylere gire, goz beyin iliskisi simetrileri farketmek icin programlanmigtir.
Simetrinin olmast bizi psikolojik olarak rahatlatir.
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e Insan viicudundaki asimetriler bazi hastaliklarin farkedilmesini saglayabilir.
o Icinde cok simetri olan desenleri kolayca hatirlanabilir.

TOPKAPI SARAYI

Noktaya ve dogruya gore simetri konusunu islerken Topkapi Sarayi’ndan bahsedilir.
Osmanl1 imparatorlugu’nun saraylarindan biri olan Topkap1 Saray1 hakkinda 6grencilerin
bilgilerini geri ¢agirmasi beklenir.

e Sorgulama teknigi ile 6grencilerden goniilliiler saray hakkindaki bilgilerinden
bahsederler.

e Bu konuda Sosyal Bilgiler dersindeki “Tiirk Tarihine Yolucluk” konusundaki
bilgileri geri cagirmalar1 beklenir.

e Saray hakkindaki kisa tanitim filmi izlettirilir.

e Sarayin ve ¢esitli siislemelerle donanmis olan Harem bdliimiiniin iinitemiz ile ilgili
ne tiir baglantilar1 beyin firtinasi yolu ile gosterilen fotograflar araciligiyla
kesfetmeleri saglanir.

e Harem boliimii siislemelerinin tinitemizde gérecegimiz simetri konularinin
orneklerinin oldugu farkettirilir.

TOPKAPI SARAYI
Osmanli Imparatorlugu nun padisahlarinin yasadigi ve iilkeyi yonettikleri yer Topkapt Saray idi.
Bati imparatorlugu saraylarindan en énemli farki: Ornegin Dolmabahce Sarayr da Avrupa daki
saraylari ornek alarak hazirlanmustir.
Topkapt Saray: diger iilkelerdeki saraylar gibi tek parca binadan olusmaz, bir takim daireler ve
kosklerden olusur.

HAREM DAIRESI
o Topkapr Sarayir’min “Harem” kismi ise padisahin annesi esleri ve onlarin yardimcilarinin
kaldig kistmdir.
Harem, padisahlarin aile hayatini yansitir.
Harem dairesine disardan insanlarin girmesi yasaktir.
Saticilar ve doktorlar disinda buraya kimse alinmanustir.
Padisahin 6zel dairesi olan Harem dairesi bir takim aralik yollar ve kemerli koridorlar ile
birbirine baglanmistir.
e  Harem dairesi, sarayin diger boliimlerine oranla dar, yer yer ii¢ dort katli, karmasik ve
¢ok sayida oda, sofa, tashk, daire, kogus icerir.
o Topkapr Sarayi’min agik, bol isikli, ¢inilerle bezeli mekanlarina karsilik karanlik ve 151k
problemi vardir.
o Iceride bayanlar yasadigindan dolay: pencereler ahsap ya da tugla perdelerle
kapatilmstir.
o Icindeki havuz ve cesmeler goz estetiginin yani sira temizlik icin de kullammaktadr.
Harem odalarinin tasarimlart
e Harem, yasam diizeylerine ve gérevierine gore siral bir yerlesim sistemine sahipti.
e Ornegin harem agalari ile yardimcilarin yasadiklar: boliimler birer kogus diizeni verirken
padisaha ve ailesine ayrilan daireler ozenli ve zengin dekorasyonlu tasarimlardir.
Harem dairesi kapsamindaki stiitler
o Tahsis edilenin unvamyla anilir.
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Haremde her padisahla yeni bir yasam diizenine gegilirdi ve énlenemeyen yanginlar,
tahrip edici depremler, isinma aydinlanma gereksinimleri, eskimeler, ¢ini, ahsap, tas
malzeme tercihleri, padisah ailesinin durumu bir takim tadilat ve yenilikler gerektiriyordu.
Harem igin Tiirk ¢inilerinin yani sira, ftalya "dan, fspanya ‘dan, Viyana’dan c¢iniler,
mermerler,; dosemeler icin Sivas dolaylarindan taslar getirtilmistir.

Haremde kullanilan ¢iniler, taslar, vitraylar, dizaynlar rasgele degil, saray seramonisine
ve kapali bir ortamda omiir gegirenlerin gereksinimlerine uygundur.

Duvarlar cicek desenleri ile bezelidir.

Hayvan ve insan figiirleri goriinmez. Yerlerde ise halilar serilidir.

Duvarlara, sedirlere, pencerelere en kiymetli kumaslardan ortiiler ortiilmiig, islemeli
yastiklar ve minderler yerlestirilmistir. Od ve sandal agaglarindan yapilan yastiklar fildisi
ve iri mercanlarla islenmistir.

Dus diinyaya demirden ve tungtan iist tiste kapilarla kapanan Haremde,; disaridakilerin
hayal ettigi renklilikte olmasa bile bir cennet kogesi yaratilmaya ¢alisildig hissedilir.
Bogazin ve Marmara 'min martilari, Istanbul 'un giivercinleri, saray bahgelerinden tasan
esintiler, ulu agaglarin sesleri, altin, giimiis, telkari kafeslerdeki nadide kuslarin otiisleri,
kasin kiirk giydirilen, boyunlarina miicevherli tasmalar, kulaklarina kiipe takilan nazl
kediler, cicek saksilariyla bezenmis tasliklar, konsollu saatlerin vuruglari, ud ve
santurlardan yayilan nagmeler, cariyelerin berrak sesleri ve giiliisleri; duvarlari drten
renk renk ¢iniler, goz alici tavan ve kubbeler, ocak yasmaklari, figiirsiiz doga, kent, késk
betimlemeleri;: Edirnekari, Istanbulkari tisluplarda ve ¢ini, abanoz, baga iglemeli
nislerdeki fagfuri kaseler, kupalar, altin giimiis siirahiler, ibrikler, giilabdan ve laledanlar;
tavan ve kubbelerden sarkan miicevherli top kandiller, necef isli kandil ve samdanlar,
Sedirlerin ipek ve kadife yastiklar, sehzade besikleri , sedefli sandiklar, cekmeceler, giimiis
cerceveli aynalar bu gizli cennet ortaminmin ogeleriydi.

Haremdeki yasama sorunlar

Gizlilik: Bayanlarin yasadigi yer oldugu i¢in ¢ok pencere yoktur.

o [sik: Fenerler ve tavandaki pencerelerden saglanmistir.

o Isinma: Ocaklar ve sémine sistemi

e Duvarlarin ¢ini kapl yiizeyleri rutubeti ve sicagin emilmesini nispeten énlemekteydi.

o Soguk tas zeminler, hasirlar ve halilarla yalilldigi gibi duvarlara, kapt ve pencere
acikliklarina da kumaslar, perdeler, kilimler geriliyordu.

o Soguktan korunma, daha ¢ok kis giysileri ve kiirk giyilerek miimkiin oluyordu. Duvardaki
kandil dolaplarina konulan samdanlar ve fenerler i¢ ice odalara, sofalara stk vermekteydi.

VALIDE SULTAN DAIRESI

e Haremin en ozenli ve genis boliimlerindendir.

o Odann biiyiikliigii ve ozenli yapulisi imparatorlugun anneye ve bayanlara verdigi 6nemi
gostermektedir.

o Her ¢esit gereksiniminin karsilanabilmesine, dinlenmeye, yatmaya, yikanmaya, ibadete,
konuk kabuliine, hatta gerektiginde zel yemekler hazirlanmasina gore planlanmistir.

e Hamami, ¢cesmesi, mutfagi, kileri, odalari, vardr.

e Daireye duvarlari sart Italyan cinileri ile kapli holden girilmektedir.

®  Bu holiin saginda, Harem dilinde “Valide Sultan Odas1” denegelmigtir.

e (ini, ahsap ve kalem isi siislemeleriyle son derece ozenli, tavaninda, duvar bordiirlerinde

al rengin egemen oldugu bir oda vardir.

Hol ve oda; ahsap iscilikleri, duvarlari 6rten Avrupa, ¢inileri, tavana yakin seviyedeki
Bogazici ve Kagithane manzaralart 18. yiizyil eklentisidir.

Biz harem kismindaki Valide Sultan Odasi ve Mimar Sinan Tarafindan yapilmis 3. Murat
has Odasindaki kaplama ve motifleri inceleyecegiz.
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I1l. MURAT HAS ODASI / HAVUZLU KOSK
e Mimar Sinan in yapisidur.
Harem’de sultanlar icin yapilan bagimsiz késklerin bilinen ilki
Saraydaki padisaha ozgii kubbeli mekan formlarinin en biiyiigii ve 6zenlisidir.
Osmanli saray mimarisinin en 6zgiin ve kusursuz mekani olmak ozellikleriyle tektir.
Duvarlarindaki 16. yiizyil Iznik ¢inilerinden, yazlik-kislik oturma sorununu alt ve iist
katlarda ¢oziimlenmesi gibi, daha baska ozelliklerinden de soz edilebilir.
Kosk, sultanligin karakterine uygun uzun omiirlii malzeme ile insa edilmistir.
e Yangina dayanikli olan bu bina alt katta taghk iist katta asil kullanim mekani ve yardimci
mekanlardan olusur.
o Kiiciik pencerelerle disa kapali olarak hazirlanmis bir mekandir.Késk aslen tek oda
nsteligi nedeniyle bsr Tiirk evi odasinda goriildiigii gibi “cadwr” anisini yasatan bir ogedir.
o “Yiikseltilmis ¢cok amagl mekan” karsiligindaki kare i¢c mekanda bulunan ogelerden ocak,
cesme, nig, ve dolap malzemeleri, boyutlari, sayilari, 6zenli is¢ilikleri ve bezemeleri ile
normal konutlara gore, daha ¢ok itinali ve 6zgiin tasarimlar uygulanmustir.
e  Bu odada ¢esitli térenler yapilir ve misafirler agirlanird
Bu odada kullanilan kirmizi renk ustalarin sirlarimi agiklamamasindan dolayr halen tekrar
olusturulamamigtir.
Cesme vehHavuzlarin Faydalar
Temizlik,
Iceride konusulan seslerin digaridan duyulmamasi
Sicak yaz aylarinda serinlik de saglamistir.
3. Murat Hasodasi1 Cesmesi
e Hasodaya ozgiinliik kazandiran anitsal gesmedir.
o Mermer dis cercevesi vardir.
o (esme ile iki yanindaki pencereler arasina karsidaki ocagin gozleriyle simetri olusturan
cinilerle kapli nisler yerlestirilmistir.
e Musluklardan suyun akus: ile bir miizik saglanmast
o Ocagin ve samdanlarin yaydigi karbondioksitin aritilmasi
o  Elvan somaki mermerden ve ortasinda mavi mozaik islemeleri olan ayna tasinda ve
muslugun iki yaninda renkli, stirahilerle laleler ve ¢icekler islidir.
o (Cesmenin mermer cephesi de detayli ve renkli siislemeler yansitir.
o Koskiin baga ve sedef isli ahsap kapt kanatlarinda sedefle iglenmis yazilar vardir
o (ini, seramik ve kaplamalarin faydalar
3. Murat kimdir?
o Il Murat annesinin oliimiinden sonra Mimar Sinan’a yanan Topkap: Sarayini
onartnugtir. .
e Harem Kompleksinde Mimar Sinan’dan baska, Mimar Davud,un, Dalgic Ahmet Aganin,
Sedefkar Mehmed Aganin da ¢alismalart olmustur.
o Ayrica o zamanlar saray miineccimi olan Takiyettin Efendi, IIl. Murat "1 bir gozlemevi
a¢maya ikna eder.
®  Bu bilim adina Avrupalilarla es zamanda yapilms bir ilerlemdir. Ancak o siralar Osmanh
semalrinda goriilen kuruklu yildiz ve Istanbulda bas gosteren bir salgin hastalik, rasathane
ile ilgili olumsuz diisiinceleri pekistirir ve rasathanenin yikilmasini zorunlu hale getirir.
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* Yansima dogruya gore simetri (ayna simetrisi) olusturur.

* Bir seklin kendisi ile yansimasi estir.

* Bir yansimada seklin bi¢imi ve boyutu degismez sadece seklin yonti ters
cevirilir ve yeri degisir.

EtKkinlik :Aynisin1 bulahm: Cahsma Kagidi 1
* Simetri aynasi yardimi ile Valide Sultan Odasindaki dolabin ortasindaki seklin ve
3. Murat Has Odasindaki ¢cekmecenin dogruya gore simetriginin simetri aynasi
yardimi ile ¢izilmesi

Seklin kendisi ve yansimasi arasindaki benzerlikler ve farkliliklar 6grenciler tarafindan
belirlenir ve simetri aynasini olusturan ¢izgiye simetri ekseni ad1 verildigi soylenir.

Ayna simetrisi

* Bir seklin simetrigi olusturulurken seklin tizerindeki her noktadan simetri eksenine
dik inilip uzatilir: Noktal kagit tizerinde bir seklin simetrigi ¢izilir.

» Eksenin diger tarafinda bu noktanin eksene esit olan uzakligindaki nokta
isaretlenerek simetrik sekil bulunur.

* Ters yazilmis olan yazilar bir ayna yardimiyla okutularak aynadaki goriintiiniin
yansima oldugu, yansimada seklin bi¢cim ve boyutunun degismedigi, sadece seklin
yOniiniin ters ¢evrildigi ve yerinin degistigi fark ettirilir.
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Cahisma Kagidi 2: Etkinlik
Kare, eskenar dortgen ve yamuk sekillerinin simetri dogrularinin gizilmesi ve kag tane
simetri dogrusu cizilebileceginin belirtilmesi
Simetri Dogrusunun Cizilmesi
3. Murat odasindaki siislemelerden olan sekillerin simetri dogrularini ¢izme.

* Qosterilen simetri dogrularina gore simetriklerini ¢izerek sekil tamamlama
Ogrenciler, diizlemsel sekillerin yansima altindaki goriintiilerini noktal1, izometrik veya
kareli kagitlara ¢izerler

+  AMBULANS ve ITFAIYE yazilarinin nigin ters yazildiginin arastirilmast.

Sekillerin ve yazinin yansima altindaki goriintiilerinin bulunmasi.

Odev Kagidil: Gorev
* Cevrenizdeki sekillerden, dogruya gore simetri (masa tizerinde tam agilmis bir
kitabin sayfalar1 gibi) olusturanlari arastirip, sekillerin fotograflarini ¢cekerek veya
resimlerini yaparak bir rapor yaziniz.
3. Murat Has Odas1 ve Valide Sultan Odasi siislemelerinde dogruya gore simetri olanlar
belirlenir.
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2. DERS

Donme Hareketi

Calisma Kagidi 3: Etkinlik: Kartona yapistirmal siisleme
Valide Sultan Odas1 ve 3. Murat Has odasinda yer alan sekilleri kullanarak sekilleri degisik
yonlerde dondiirerel karton iizerine yapistirmali siisleme yapma

» Kagit lizerine patetesi degisik yonlerde dondiirerek baski yapilmasi

Ornek: Ders kitabinda yer alan hangileri ters Z seklinin dondiiriilmiiss hali oldugunu
bulma etkinligi, “Ok neyi gosteriyor?” ve ayakkabi seklinin belli agilara gore topugunun
etrafinda dondiiriilmesi etkinlikleri yapilir.

Etkinliklerden sonra donme hareketi ve belli agilarla bir nokta etrafinda dondiirme sonucu
ortaya ¢ikan sekiller arasindaki iliski 6grenciler tarafindan agiklanir.

+  Ogrenciler donme hareketini agiklar.

» Saatin yelkovani, riizgar giilii, salincak, yelpaze, pervane, kap1 ve pencere
kolundaki hareketler g6zlemlenerek donme hareketinin bir cember hareketi oldugu
fark ettirilir.

* Ddndiiriilen seklin bigim ve boyutunun degismedigi, ancak seklin durusunun ve
yerinin degistigi vurgulanir.

* Donme hareketi ve donmenin yonii sirasiyla, gember ¢izme ve ¢emberin ¢izim
yonii ile iligkilendirilir.

Etkinlik: Diizlemde bir nokta etrafinda ve belirtilen bir agiya gore sekilleri dondiirerek
¢izimini yapar.

+ Saatin akrep ve yelkovaninin bagl oldugu pimin, riizgar giilindeki pimin,
salincakta oturagi tasiyan iplerin veya zincirlerin baglandigi yerin donme
hareketinin merkezi oldugu kesfettirilir.

* Yelkovanin ilk durumu ile son durumunun olusturdugu aciya “déonme agis1”
denildigi belirtilir.

» Bir sekil, bir nokta etrafinda dondiiriildiigiinde , o nokta donme hareketinin
merkezi olur.

* Ceyrek donmenin 90° lik donme, yarim dénmenin 180° lik donme oldugu
vurgulanir.

+ 180’lik donme (yarim donme), merkezi donme veya noktaya gore simetri
olarak adlandirilir.
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3. DERS

Cahisma Kagidi 4

3. Murat Odasinda yer alan 6 yaprakh seklin hareketleri:
e Kartona 2 es sekil ¢gizilir.
Kartondaki sekil ile kestigimizsekli iist liste getirip raptiye ile tutturalim.
» Kestigimiz sekli dondiirerek hangi agilarda kartondaki ile ¢akistigini not edelim.
Not edile agilarin dl¢tilerini 360 ile kiyaslayalim.
» Seklin dairesel goriiniime sahip olmasini saglayan 12 yaprakli dis kismai ile birlikte
hangi donme agilarina sahip oldugunu bulalim.

6 yaprakli seklin donme simetri agilari
* Tam doniisii 360.

* 6 yapraktan olustugu i¢in en kiicliik donme simetri agis1 360:6=60.
» Her 60 ta bir donme simetrisine sahiptir.

12 yaprakli dis seklin donme simetri agilari
* Tam doniisii 360.

* 1 sedef bir tahta olmak {izere yine 6 yapraktan olustugu icin en kiigiik donme
simetri agis1 360:6=60.
* Her 60 ta bir donme simetrisine sahiptir.

» Bir sekil kendi merkezi etrafinda dondiiriildiiginde 360° den kiigiik
acili donmelerde en az bir defa kendisi ile ¢akisiyorsa bu seklin
donme simetrisine sahip oldugu vurgulanir.

+ Kare, dikdortgen, eskenar iicgen, diizgilin besgen ve diizgiin altigenin
hangi donme agilarinda donme simetrisine sahip oldugunu bulunuz

* Donme sirasinda seklin kendisiyle ¢akistigi agilarin 360°’den kiigiik
oldugu vurgulanarak boylesi sekillerin, dénme simetrisine sahip
sekiller oldugu kesfettirilir.

Cahsma Kagidi 5
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Degerlendirme: Yukaridaki sekillerin simetrilerinin tartisildigi ¢calisma
kagitlar1 hazirlanir.
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4. DERS

ORUNTU VE SUSLEMELER

Oriintiilerin en ¢ok kullanildig1 alanlardan biri olan “Kaplamalar” hakkinda dgrencilere
bilgi verilir

Yiizeylerin kaplanmasi ve daha giizel goriinmesi icin, geometrik desenlerle siislenmesi
yiizyillardir siiregelen bir gelenektir.

Insanoglu evierini insa ederken yerleri ve duvarlart kaplamak igin taslar kullanmaya
baslad.

Giizel goriiniimlii dizaynlar icin taglarin sekillerinde ve renklerinde secici davranmayt
ogrendi.

“Oriintii” adi verilen ve birbirini tekrar eden sistemli tasarimlar ortaya ¢ikmaya baslad.

Asagidaki konular1 anlatan gorsel icerikli sunum yapilir.

e Kaplamalarin kullanim alanlari
e Tarihte ve glindelik hayatimizda Oriintii ve kaplama kullanimina 6rnekler
e Kaplamalarin yapiminda dikkat edilecek unsurlar ve geometri ile iligkisi

Oriintii ve Siislemeler: Kaplamalar

Yiizeylerin kaplanmasi ve daha giizel goriinmesi i¢in, geometrik desenlerle siislenmesi
yiizyillardir siiregelen bir gelenektir.

Insanoglu evlerini insa ederken yerleri ve duvarlar1 kaplamak icin taslar kullanmaya
basladi.

Giizel goriinimlii dizaynlar i¢in taglarin sekillerinde ve renklerinde segici davranmay1
Ogrendi.

“Oriintii” ad1 verilen ve birbirini tekrar eden sistemli tasarimlar ortaya ¢ikmaya basladi.
Simdiye kadar her toplum déseme ve Oriintiileri bazi kavramlari sembolize etmek igin
kullanmustir.

Ornegin, Romalilar ve Akdeniz iilkeleri insanlar1 insan ve doga resimlerini mozaiklerde
islemislerdir.

Araplar bazi figiir ve renkleri sadece birkag sekil i¢cinde gdsterrek cok karisik geometrik
desenler elde etmisleridir.

Bunun en iinlii 6rnekleri ispanyada Elhamra Saray1 ve islami eserlerde bulunabilir.
Diinyada kaplamalarin yapisi, sanati ve teknolojisi halen aragtirilmaktadir.

Tiim toplumlarin driintiileri ve kaplamalar1 karigiktir.

Amag yiizeyi hi¢ bosluk birakmadan en ekonomik sekilde en az malzeme ile siislii bir
sekilde kaplayabilmektir.

Giinliik hayatimizda kaldirimlarda, yollarda hatta parkelerde kaplamalara rastlamak
miimkiinddir.

Kaplamalarin kullanilmasinda estetik nedenin yani sira bozulduklarinda tamirinin kolay
olmasi da etkilidir.

Bu pargalar asla {istiiste gelmeyecek sekilde yanyana dizilir. Arada bosluk kalmaz.
Rasgele olmadan birbirlerini tekrar edebiliecek sekilde hazirlanmiglardir.

Belirli araliklarla kendini tekrar eden kaplamalara “periyodik kaplama” denir.

Ornekler

e Halilar lizerindeki desenler
e Sepetler
e Seramik ve taglardan olusan kaplamalar
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Cahisma Kagidi 6
e Kaplamalarin giinliik hayatta kullanim alanlarina 6rnek veriniz.
e Kaplamalar yaparken dikkat edilecek en 6nemli unsur nedir?
e (Gordigiiniiz kaplamalarda hangi tiir geometrik sekiller kullanilmig?

o Tiirk kiiltiirlindeki stislemeler yansima, donme, 6teleme simetrisi ve Oriintiilere
sikca rastlayabiliriz.
e Osmanli Imparatorlugu zamanindaki eserlerde siislemelere sikca rastlayabiliriz.
Osmanl Imparatorlugu déneminde yapilmis bir eser olan Topkapi Saray1’ndaki Valide Sultan
Odasi ve 3. Murat Odast’n1 inceleyelim:

Tiirk desenleri ve Topkap1 Saray1
Tiirk desenleri 3 ¢esittir.
Sayginlik ifade eden siislii yazilar ve desenler
-Egri ¢izgilerden ve ¢icek desenlerinden meydana gelen Arabesk desenler
-Cokgenlerden ve kendini tekrar eden oriintiilerden olusan kaplama oriintiileri

Oriintii ve simetrilerin Tiirk sanatinda kullanildig: alanlar
-Tahta, kumas, basortiisii,-topkapidan al
-Taglar-mermer-mozaik

-Sonsuz motifler

-Bordiirler

-Kemerler

-Madalyonlar

Tiirk desenlerinin ve oriintiilerin 6zellikleri:

*En 6nemli 6zelligi simetrik sekillerin 5 veya ¢ok kollu yildizlarin kullanilmasidir.
*Bu desenler genellikle i¢ice gegmis haldedirler.

*Sayisiz tekrarlar

*Ana desenin tekrar edilmesi ile istenilen kadar alan veya sonsuz alan doldurulabilir.
*Gozlin odaklanacagi bir merkez bulunmayabilir.

*Desene baktigimizda, goziimiiziin odaklanacagi dogal bir nokta yoktur.

*Goziimiiz desen istiinde ¢izgilere ve desenlerin iligikleri arasinda kayar gider.

Tiirk desenlerinin ve oriintiilerin 6zellikleri:

*Mantikli ritmik, melodik ve matematiksel

* Akicilik ve sonsuzluk

*lk bakista tiim sekiller birbirinin ayn1 gibi goriinse de incelendigpinde farklar1 ortaya ¢ikar.

*Ustalar isimlerini sakli tutarladi. Bu neden Mimar Sinan’1n bile bazi eserlerini heniiz
bilememekteyiz.
*Ayni iki renkli sekil asla biraraya gelmez. Her geometrik sekil sadece bir renkle kullanilmustir.
*Tiim kaplamalar x ve y eksenine gore simetiktirler.
o Tiirk sanat¢ilar, mimarlar, geometriciler ve tasarimeilar yaptiklari calismalarin
sirlarini agiklamazlardi.
e Sadece secilmis insanlara bu desenleri olustururken kullandiklar1 metodlari ve
kesfettiklerini sOyliiyorlarda.
e Bu kisiler erkek ¢ocuklari veya ¢ok sevdikleri ¢iraklar olabiliyordu.
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e Avrupa sanatgilart mimarlar1 bu eserlerde kullanilan renklerin parlakliklarina ve
soyut geometrik desenlere hayran kaliyorlardi.
e Sekillerin kendi aralarinda oranlar1 vardi

Simetrik, Cokgenli dosemelerin Tiirk sanatinda kullanilmasinin nedenleri:

*Tiirklerin dini olan Islamiyette heykel ve canlilarm resimlerinin kullanilmasi yasaktir.

*Bu kuralla cansiz nesnlerin yani geometrik desenlerin kullanilmasinda degisik yontemler
bulmuslar.

*Simerilerinin kullanilmastyla cesitlilik saglamislardir.

*Soyutluga ulagma ve biitiinliigii arama

*Désemelerde kullanilan yildizlarin insan psikolojisinde 6nemli etkileri vardir.

*Ulke bayraklarinda veya piramitlerin yapim amacinda da ayni neden yatar: “Onlara ulasabilmek”
eislamda ise yildizlar cennete ulasmay1 ifade eder.

Calisma Kagid1 7: Simetri ve oriintiiniin Valide Sultan Dairesi,
Uciincii Murat Odasindaki desenlerde kullanimlarinin
incelenmesi

Dolap Deseni

+  Ogrenciler bu sekild::ki yansima, donme ve 6teleme
hareketlerini belirlerler.
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5. DERS

Caliyma Kagidi 8: Siisleyelim Etkinligi
+  izometrik kagt iistiinde iicgen, dortgen veya altigen kullanarak siisleme yapma ve
farkli renklere boyama.
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Ornek: Yamuk ve pareelkenar ile desenler olusturarak arada bosluk kalmadan siisleme
olusturulmasi.

+ Etkinliklerde kareli, noktali veya izometrik kagit kullanilir. Yapilan siislemelerde
bosluk kalmamasina dikkat edilir.

+  Uggensel ve dértgensel bolge cesitlerinden her biri tek bagma kullanilarak siisleme
yapilabilir mi? Agiklaymiz.

* Eskenar dortgen modelini kullanarak siisleme yapiniz.

Cahisma Kagidi 9: Cokgenlerle siisleme:
* Eskenar liggen kullanarak oriintii bloklarinin olusturulmasi ve bunlarla siisleme
yapilmasi
* Bir eskenar licgende herbir i¢ aginin 6l¢iisii kag derecedir?
» Siislemenin i¢inde olusan her bir kdsenin etrafinda kag tane eskenar iicgen vardir?
» Kare ve dikdortgen kullanarak olusturdugumuz Oriintii bloklar ile ayn1 adimlari

uygulayalim.
* Asagidaki gibi bir tablo yapalim ve uyguladigimiz adimlara gore tabloyu 6rnekteki
gibi dolduralim:
Cokgen | Biri¢ Bir Bir Siislemenin | Siisleme Bir
acisinin | kosedeki | kosedeki | kodu yapilabilir | kosede
Olglisii | cokgensel | herbir mi? olusan
bolge ¢okgenin toplam
sayisl kenar ac1 Olgtisii
sayilart
Eskenar | 60 6 3 3;3;3;3;3;3 | Evet 60x6=360
icgen
Kare
Diizgiin
altgen
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e Tabloya gore, siisleme yapilabilmesi i¢in bir kdsede olusan acilarin 6l¢iileri toplami
sa¢ derece olmalidir? Tartisiniz.

e Siisleme kodu olustururken hangi bilgilerden yararlanildigini tartsiniz.

e 3;6;3;6 siisleme kodunun anlamini tartiginiz.

Tablo: Bir kdsede olusan agilarin toplam olgiisii
Olusan toplam ac1 olciisii

Eskenar iicgen6x60° = 360°

Kare:4x90° = 360°

Altigen3x120° = 360°

Stisleme yapilabilmesi i¢in, her bir kdsede olusan agilarin dl¢iilerinin
toplam1 360 oldugu kesfettirilir. Her kdsedeki diizgiin cokgensel bolgelerin
sayisi ile bunlarin kenar sayilariin “stislemenin kodu” oldugu kesfettirilir.

Stisleme kodu 6rnekleri

*(3;3;3;3;3;3): Bir kosede birlesen 6 adet eskenar liggensel bolge

*  (4;4;4;4): Bir kosede birlesen 4 adet karesel bolge

*  (6;6;6): Bir kosede birlesen 3 adet diizgiin altigensel bolge

» Birden fazla diizgiin ¢cokgensel bolge kullanilarak yapilan siislemelere ait tablo,
benzer sekilde diizenletilerek siisleme kodlar1 belirlenir. Ayrica kodu verilen

stislemeler de yaptirilir.

Calisma Kagidi 10: Valide Sultan Odasindaki siislemelerden birinin
kodunun yazilmasi
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Siuslemesinin bir kismi alinarak siisleme kodu bulunur.
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Calisma Kagidi 11: Oriintii bloklarinda altigen kare ve eskenar {icgenin iiciinii birden
kullanarak bir siisleme yapalim.
*  Yaptigimiz siislemeye ait kodu bulalim.

*Sadece diizgilin besgen kullanilarak siisleme yapilip yapilamayacag1 6grencilere
farkettirilir.

Etkinlik: Kiiciik Modelle Biiyiik Siisleme

Diizgiin ¢cokgensel bolge modelleriyle olusturulan siislemelerdeki kodlar1
belirler.

Desenlerdeki oriintii tiplerinin belirlenmesi icin rehber sorular
*Donme simetrisi var mi?

*Varsa en kiiciik ka¢ derece ile dondiiriirsek yine aym sekli elde
edebiliriz?

*Ayna simetrisi var m?

*Birden fazla noktada ayna simetrisi var mi1?

*Oteleme var m?
Kodu (3;4;6;4) olan siislemeyi yaparlar.

Degerlendirme: Yansima, donme ve 6teleme hareketlerini ayr1 ayri
uygulayarak yeni modeller olustururlar.

Bir ¢cokgensel bolge veya silisleme modeli hazirlanip ¢cogaltilarak
oteleme, yansima ve donme hareketlerinden bir veya birkagini igceren
stislemeler yapilir. Bu siislemelerin nasil yapildig: agiklanir.
Ogrenciler modellerin simetrilerini tartisip akran degerlendirmesi
yaparlar.

Uygulama(sayfa 188)
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APPENDIX J: PERMISSION FROM MINISTRY OF NATIONAL
EDUCATION OF TURKEY

T.C.
ISTANBUL VALILIGi
11 Milli Egitim Miidiirliigii

Sayi:  B.08.4MEM.4.34.00.18.580/ 1251 / 32154 91 Mart 2008

Konu:  Uygulama(Melike KARA)

BOGAZICI UNIVERSITESI
Ortadgretim Fen ve Matematik Alanlar Egitimi B6liimii’ne

ligi  a) Valilik Makaminin 24/03/2008 tarih ve 18.580/1114/29399 sayili Oluru.
b)Milli Egitim Bakanllgma Bagli Okul ve Kurumlarda YapllacakArasnrma ve Arastirma
Destegine Yonelik izin ve Uygulama Yonergesi. -~
c) 17/03/2008 tarih ve 627-1370 sayili yaziniz. - -

Universiteniz Ortadgretim Fen ve Matematik Alanlarni Egitimi Bolimii Yiiksck Lisans
Programi &grencisi Melike KARA’mn {limiz Uskiidar ilgesi Sultantepe ilkogretim Okulu ve Hattat
ismail Hakki ilkégretim Okulu’nda uygulanmak iizere “7. Smiflarda Etnomatematigin Entegre
Edildigi Ogretlm Uygulamalarinin Ogrencllerm Matematik Bagarisi ve Matematige Karsi Olan
Tutumlan Uzerindeki Etkisi” konulu uygulama ¢alismalarin: yapma istekleri Ilgi (a) Valilik Oluru
ile uygun goriilmiistiir.

Bilgilerinizi, gereginin ilgi(a) Valilik Oluru dogrultusunda, gerekli duyurunun anketgi
tarafindan yapilmasini, islem bittikten sonra 2 (iki) hafta icinde sonuctan Miidiirligiimiiz Kiiltiir

Béliimiine rapor halinde bilgi verilmesini arz ederim.
- u‘\/r(

—""Eraem DEMIRCI
Miidiir a.
Miidiir Yardimcis:
EKLER :
Ek-1. Ilgi(a)Valilik Oluru
2. Ek: Anket Sorulari.

NOT : Verilecek cevapta tarih, kayit numarasi, dosya numarasi yaziimasi rica olunur.
Adres : Istanbul Milli Egitim Mudurligu A.Blok Ankara cad. No:2 Cagaloglu )
Tel. ve Fax : 212 526 13 82 Internet : www.istanbul-meb.gov.tr  E-mail : apk@istanbul-meb.gov.tr
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APPENDIX K: SCHEDULE OF TREATMENTS

Date Sultantepe Hattat Ismail Hakki | Orgeneral Kami ve
[lkogretim Okulu [Ikogretim Okulu Saadet Giizey
7B: Control Group 7A: Control Group [kogretim Okulu
7C: Treatment 7B: Treatment 7A: Control Group
Group Group 7B: Treatment

Group

1st week

May 5, 2008

May 6, 2008 7B- 2 lesson hours:

Reflectional
symmetry and
rotational symmetry
May 7, 2008 7B-1 lesson hour:
Rotational symmetry
7C-1 lesson hour:
Reflectional
symmetry
May 8, 2008 7A- 2 lesson hours:
Reflectional
symmetry and
rotational symmetry
7B-2 lesson hours:
Reflectional
symmetry and
rotational symmetry

May 9, 2008 7B-1 lesson hour:
Tilling with patterns
7C-1 lesson hour:
Rotational symmetry

2nd week

May 12, 2008 7C-2 lesson hour:
Rotational symmetry
and tilling with
patterns

May 13, 2008 7B-2 lesson hour: 7A-2 lesson hours:
Tilling with patterns | Rotational symmetry

and tilling with
patterns

May 14, 2008 7C-1 lesson hour: 7B-2 lesson hours:

Tilling with patterns

Rotational symmetry
and tilling with
patterns
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May 15, 2008 7A-Tilling with
patterns
7B-2 lesson hours:
Tilling with patterns
May 16, 2008 7C-1 lesson hour:
Tilling with patterns
7B-Posttests
3rd week
May 19, 2008
May 20, 2008 Holiday
May 21, 2008 7C-Posttests 7A-Posttests
May 22, 2008 7B-Posttests
May 23, 2008 7A- 2 lesson hours:
Reflectional
symmetry and
rotational symmetry
7B-2 lesson hours:
Reflectional
symmetry and
rotational symmetry
4th week
May 26, 2008 7A-2 lesson hours:
Rotational symmetry
and tilling with
patterns
May 27, 2008 7A-2 lesson hours:
Tilling with patterns
7B-2 lesson hours:
Rotational symmetry
and tilling with
patterns
May 28, 2008
May 29, 2008
May 30, 2008 7B-Tilling with
patterns
5th week

June 02, 2008

7A-Posttests

June 03, 2008

7B-Posttests
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APPENDIX L: THE HISTORY OF TOPKAPI PALACE

When the Ottoman Sultan Mehmet Il took the Constantinople, which has crucial
importance in the Mediterranean world in 1453 and he immediately, moved the capital of
his rapidly growing empire to his newest conquest whose name changed as Istanbul. One
year later, Topkap1 Palace will begin to be constructed with its gardens surrounded by high
walls. The palace having around 700.000-m.? area during the foundation years has
currently 80.000 m.? area. The main entrance of the Palace is near Hagia Sophia, which
was changed from great church to mosque. Sultan Mehmet brought artists and artisans
from Persia and Italy as well as employing many from his own empire to build his palace.
The layout reflects an Ottoman encampment ready for siege with private inner quarters.
When the palace was first constructed, it was known as “New Palace”, and then “Imperial
Palace”. The name “Topkap1” originally comes from a very large wooded pavilion because
its proximity to a sea gate located near the tip of the promontory. This palace has
undergone a variety of changes and additions over the centuries; the plan remains
essentially Sultan Mehmet Il (Karaz, 2004).

The parts of the palace are;

. Imperial gate and outer walls

. First Courtyard

. Second courtyard

. Third Courtyard

. Terraced Gardens (also known as Fourth Courtyard)
. Harem Section

In this study, the Harem part of Topkap1 Palace will be examined ethno mathematically.
The motifs in Valide Sultan (Valide Sultan) Stone Courtyard and Murat III’sPrivate room
will be examined according to their shapes, symmetries employed and their importance in

the history.
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The Harem Section

The Harem entrances located in the left hand corner in second courtyard. Harem means by
definition “taboo” or “sacred”. It was used for family concept in the Islamic society.
Harem is the private and prohibited place where the dynasty lived in the Ottoman Palace.
Harem is an important complex in terms of architecture since contains examples of palace
architecture styles belonging to various periods starting from 16th century to early 19th
century, where hundreds of concubines and harem chiefs that consisted the families of
Sultans lived together. Harem has approximately 300 rooms, 2 mosques, 1 hospital and
dormitories and 1 laundry room General plan of Harem consists of dormitories that
surround the entrances divided by doors one after another, rooms, pavilion and service

buildings.

Topkap1 Palace, Harem Section divides the Harem residents into 4 groups through stony
places from the entrance of Gate of Carts to Private Room.

I-Black Chiefs Stone Courtyard
. Common Gate / Sultanate Gate
I1- Head of Wives Stone Courtyard/Concubines Stone Courtyard
. Kirkmerdiven (Forty Stairs)
. Hamam (Turkish bath)
. Head of Wives Flats

. Concubine Dormitories

. Hospital

I11-Valide Sultan Stone Courtyard
. Valide Sultan’s Flat

. Valide Sultan’s Flat Sofa

IV. Mabeyn Stone Courtyard Sultan and Prince Flats

. Sultan’s Sofa / Hiinkar Sofasi
. Murat I1I’sPrivate Room

. Cifte (Double) Hamam

. Ahmed’s Room

. Ahmed’s Room

. Cifte Kasirlar / Summer Palace
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. Goldenway / Altin Yol

Valide Sultan Stone Courtyard

Valide Sultan Stone courtyard had constituted the core of the construction group where
Dynasty and Harem residents lived for centuries. It is assumed that Golden way which
formed on wing of this Stone Courtyard and some other buildings are the buildings Harem
that date back to first half of 15th and 16th century. This place turned into a internal
courtyard upon construction of Valide Sultan’s Flat and hamams at the end of 16th

century.

Valide Stone courtyard, as a “Life” Stone Courtyard character in the middle sofa of
Turkish house, is the most significant example of the Ottoman Architecture in this style. In
this sense, it used to gather high level harem women staff around itself who were the
central place of the Ottoman dynasty and Harem.

Valide Sultan’s Flat

This flat was one of the most significant constructions of renewal and expansion activities
in Harem by Murat 11l (1574-1599) in 1580s. The special importance and value on the
mother in Turkish families put Valide Sultan into foreground in palace Harem instead of
Sultan’s main woman and the mothers of sultans became the true leaders of harem.

(Sections of Harem, retrieved from the official website of Topkaki Palace).

Valide Sultan’s Flat Sofa

It is known that this flat with its contemporary shape was built by Murat 111 for his mother
Nurbanu Sultan. Valide Sultan Flat constitutes an integrity with its hamam, bathroom and
all rooms. Across Valide Sultan Hall, the door right across leads to Valide Sultan Sofa.
This section that belonged to women section of harem and is the largest place has a dome.
Through the door on the left side of this majestic place, it leads to private office room,
living room, and bedroom. The wooden division of this room that reminds baldaken
symbolises the sultanate and power of Valide Sultan in harem. From this section, it leads to
Valide Sultan’s prayer room through an arch passage which can be visually linked through
a window with bars. Through the other door of Valide Sultan’s Flat Sofa, it leads to a place

with tiles and fireplace. The reason of Sultan’s mother’s leverage in palace stems from the
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importance that the sultan displays for them. Sultan used to visit her every morning at
Valide Sultan’s Flat to show respect and share his daily decisions. Later, chief of girls used
to come to inform her about foundations and Valide Sultan’s business. It is also recorded
that Valide Sultan entertains with dancers and singers, listens to Kur’an1 Kerim or history
book from reader kalfa after having lunch. (Sections of Harem, The official website of
Topkaki Palace).

Murat III’s Private Room

This pavilion that was built after the point where the natural floor ends was placed on a
gradual structure. Murat III’s Private Room, being one of most significant constructions of
Harem as well as of the Ottoman Architecture, was designed and built in 1578 by Mimar
Sinan who was the main architecture of that era. Mimar Sinan maintained the functional
and decorational balance, matching the construction’s meaning and shape, with a classical
view in the pool downstairs that he placed between levels. This pool with water ejector is

connected to a big pool along Stone Courtyard.
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