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data were collected through document analysis from the Turkish middle school
mathematics curriculum guide (5”‘—8‘h grades) and six Turkish middle school
mathematics textbook series approved by the National Board of Education. According
to the results gathered from the math curriculum, only one reference of the history of
mathematics was found in the sixth-grade learning objectives and a few suggestions
acknowledging the use of the history of mathematics in the learning and teaching
process. No trace of the history of mathematics found in the content and assessment
aspects of the curriculum. Further, the total number of the instances of the history of
mathematics found in the six Turkish middle school mathematics textbooks for 5"-8"
grade is only twenty-seven. Most of the references found in the math textbooks were
placed in the introduction part of the topic. Based on the findings, it is obvious that the
history of mathematics was used like a rarely-found appetizer both in the curriculum
and the textbooks.
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Bu galismanin amaci, matematik tarihine Tirkiye’de ortaokul diizeyindeki matematik
dersi 6gretim programinda (5-8. Siniflar) ve ortaokul matematik ders kitaplarinda nasil
yer verildigini analiz etmektir. Arastirma verileri ortaokul matematik dersi 6gretim
programi kilavuzundan ve Milli Egitim Bakanligi tarafindan onaylanmis olan ortaokul
matematik dersi kitaplarindan dokiiman incelemesi yoluyla elde edilmistir. Ortaokul
matematik dersi O6gretim programinin 6gelerine iliskin bulgulara goére, 6.sinif
kazanimlarinda matematik tarihine iliskin sadece bir referans ve 6grenme-6gretme
durumlarinda ise matematik tarihinin kullanimina yonelik bazi 6neri niteliginde ifadeler
bulunmustur. icerik ve &lgme-degerlendirme durumlarinda ise matematik tarihine
iliskin higbir bulguya rastlanmamstir. Ayrica 5-8.sinif ortaokul matematik dersi
kitaplarinda matematik tarihine iliskin toplamda yirmi yedi tane 6rnek tespit edilmistir.
Matematik ders kitaplarinda tespit edilen érneklerin ¢ogu, konularin giris kisimlarinda
yer almaktadir. Elde edilen bulgulara gére, matematik tarihinin hem programda hem
de ders kitaplarinda nadir bulunan bir gerez niteliginde ele alindigi agiktir.
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Introduction

As a human endeavor and a rich cultural background, mathematics is one of the fundamental school
subjects more than four thousand years of history. While it is widely acknowledged that mathematics is
alive science involving the aspects of daily and professional life, most of the students believe that
mathematics is only about numbers, theorems, symbols, and procedures. One of the reasons behind the
belief that math is a mechanical subject might be due to the ways in which students experience and
engage with mathematics. As McCartney (2012, p.5) argued “Mathematics is usually, and of course
correctly, presented ‘ready-made’ to students, ... However, like any other academic subject,
mathematics has a history which is rich in astonishing breakthroughs, false starts, misattributions,
confusions and dead-ends.” History of mathematics is defined as an immense range of study field
concerning the processes of growth and advancements in mathematical knowledge through focusing on
the sources of discoveries in mathematics, the accomplishments, problems, thoughts of well-known
mathematicians (Burton, 2003; Eves, 1990; Katz, 1993; Otte, 2007; Yee & Chapman, 2011).

Focusing on the integration of the history of mathematics, the ignored part of school mathematics,
may foster students’ cognitive and affective growth. Fried (2001) argued that history of mathematics (a)
reveals humanistic aspects of mathematics; (b) makes mathematics interesting, more understandable
and approachable; and (c) indicates the origin of mathematical concepts and procedures. Besides,
several research studies on the integration of history of mathematics into mathematics education have
indicated that history of mathematics has potential to promote more positive students attitudes
(Furinghetti, 2000; Liu, 2003; Marshall, 2000; McBride & Rollins, 1977) as well as to facilitate meaningful
understanding of mathematical concepts, procedures and problems through the use of alternative
examples, solution processes, strategies and methods from the history (Helfgott, 2004; Ho, 2008;
Kleiner, 2001). Further, the multicultural nature of mathematics might be enhanced by the integration
of history of mathematics (Ernest, 1988). According to Jankvist, (2009) “There can be no learning of
mathematics without history” (p.238). The findings of many studies have not only supported to the use
of history of mathematics in the learning and teaching process and also indicated many benefits for
teachers and students from elementary to college level (Albayrak, 2011; Basibliyiik, 2012; Bayam, 2012;
Bellomo & Werheimer, 2010; Ersoy & Oksiiz, 2016; Fauvel, 1991; Hagerty, Smith & Goodwin, 2007;
Jankvist, 2009a; Kaye, 2008; Leng, 2006; Lim, 2011; Liu & Niess, 2006).

Considering a range of well-known arguments in favor of integration of history of mathematics in
classrooms (Fauvel, 1991; Fauvel & Van Maanen, 2000; Jankvist, 2009), the first question might be the
following: “What is the official document indicating the history of mathematics aimed to be integrated
into the teaching and learning of mathematics?” The first possible answer might be “formal/intended
curriculum”. Posner (1995) defined formal curriculum as an official curriculum “described in formal
documents” (p.12). Similarly, Porter and Smitson (2001, p.2) characterized formal curriculum as policy
tools including “curriculum standards, frameworks, or guidelines that outline the curriculum teachers
are expected to deliver”. In this respect, formal curriculum might be considered as an officially-written
document that specifies what/how students are expected to learn and what/how teachers are expected
to teach and assess. The second possible answer for the question raised above might be “textbooks”
since they are curriculum materials produced to support curriculum as well as instruction. According to
the Mullis, Martin, Foy, and Arora’s study (2012), mathematics textbooks are one of the main
instructional sources of teachers in many countries. Previous research has clearly indicated that math
textbooks play a central role in translating the intended curriculum into the opportunities to learn in
classrooms (Arseven, 2003; Baser, 2012; Collopy, 2003; Fan, Zhu, & Miao, 2013; Reys, Reys, Lapan,
Holliday, & Wasman, 2003; Tan-Sisman & Akkaya, 2017; Tyson & Woodward, 1989; Woodward & Elliott,
1990). Valverde, Bianchi, Wolfe, Schmidt, and Houang (2002) conceptualized textbooks by using the
term “potentially implemented curriculum” serving as a bridge between the intended and the
implemented curriculum. In this sense, curriculum and textbooks are considered as the initial parts of
mathematics education and they are one of the primary sources indicating the extent to which history
of mathematics is taken into account by decision-makers and curriculum developers.

189



Giilgin TAN-SISMAN & Biisra KIREZ— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(1), 2018, 188-215

Although the integration of history of mathematics has continued to receive a great deal of attention
over the last decades, especially after the publication of Fauvel and Van Maanen’s edited book (2000)
“History in Mathematics Education: An ICMI Study”, there has been a little effort to incorporate the
historical dimension of mathematics both in mathematics curriculum and textbooks (Ho, 2008;
Xenofontos & Papadopoulos, 2015). As seen in Table 1, the contemporary studies on history of
mathematics have been conducted with different participants (e.g. middle school students, math
teachers, etc.), various research designs (qualitative, quantitative and mixed) as well as focused on
different aspects (e.g. beliefs, attitudes, knowledge level, etc.).

Table 1.

The contemporary studies on the integration of history of mathematics

Focus of history of

Authors & Y Subject . Method Findi
uthors & Year ubjects mathematics (HoM) etho indings
L th Effects of HOM on Positive effect on
Ersoy & Oksliz, 4" grade . . o . .
achievement, retention and Quantitative  achievement, retention and
2016 students o S
motivation motivation
orade Introduction of HoM in a
Ju, Moon, & g Analysis of HoM in Korean L variety of ways, but limited to
math Qualitative . L
Song, 2016 math textbooks stimulate students’ higher
textbooks .
order thinking
Xenofontos & #th_gth grade Analy_S|s of the ways of Ut|||zat|o_n of HoM through
HoM integrated math I mostly biographical, the HoM
Papadopoulos, math Qualitative ;
textbooks of Cyprus and tasks included both lower and
2015 textbooks . .
Greece higher cognitive demands
5t gth o oo Limited use of HoM, only a
Erdogan, Esmen g Analysis of use of HoM in I few examples supporting
math Qualitative .
& Findik, 2015 textbooks deeper understanding or
textbooks . L
analytical thinking
Positive the contributions of
Lect f Opini bout f HoM L .
Povey, 2014 ecturers o . pllnllc.)ns about use o .O Qualitative the studying HoM to the
HoM course in initial teacher education f
prospective math teachers
6" grade . . . .
Bayam, 2013 Students’ views about HoM Qualitative Positive views
students

Gazit, 2013

Goktepe &
Ozdemir, 2013

Alpaslan, Isiksal
& Haser, 2014

Aydogdu &
Yiiksel, 2013

Baki & Butuner,
2013

Bayam, 2012

Basiblylik, 2012

Prospective
& Math
teachers

gt grade
students
Pre-service
math
teachers

Pre-service
math
teachers

6-8" grade
textbooks

6" grade
students

College
students

The knowledge level about
the concepts, topics and
characters from HoM

Opinions about the HoM
integrated instruction
Attitudes and beliefs about
the use of HoM and the
level of knowledge of HoM

Relationship between
creativeness and attitudes
and beliefs towards HoM

The ways of using HoM in
textbooks

Effect of HoOM on
mathematics achievement
and attitudes

HoM integrated instruction

Quantitative

Qualitative

Quantitative

Quantitative

Quialitative

Mixed

Quantitative

A lack of knowledge about
HoM found in all groups

Positive opinions

Positive attitudes and beliefs,
moderate level of knowledge
of HoM

Low level of relationship
between creativeness,
attitudes and beliefs towards
HoM

Limited use of HoM

Positive effect on
achievement, no significant
difference in attitude.
Significant difference in
attitude and achievement
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Table 1.

The current studies on the integration of history of mathematics (cont’d)

Focus of history of

Authors & Year Subjects mathematics (HoM) Method Findings
Ozdemi ) . . .
% . 11" grade Use of HOM in geometric - Increase in geometric proof
Goktepe & . Qualitative .
students proofing skills

Kepgeoglu, 2012

Panasuk &
Horton, 2012

Clark, 2012

Yenilmez, 2011

Burns, 2010

Girsoy, 2010

Huntley & Flores,

2010

Jankvist, 2010

Thomaidis &
Tzanakis, 2009

Baki & Guven,
2009

Smestad, 2008

Tozluyurt, 2008

idikut, 2007

Smestad, 2000

Math teachers

Pre-service
math teachers

Pre-service
math teachers

Pre-service
math teachers

Pre-service
math teachers

Pre-service
math teachers

Secondary
school
students

7"t grade
math textbooks

Pre-service
math teachers

Math teachers

Senior high
school
students

7 grade
students

Norwegian
math textbooks

Perceptions and the factors
related to the integration of
the HoM

Impact of the study of the
HoM on mathematical
knowledge for teaching
Opinions about the HoM
course

Views’ about the use of HoM
and the role of HoM

Attitudes and beliefs about
the use of HoM in teaching of
math

Views’ about the HoM course
to develop mat knowledge for
teaching

Reflections about the meta-
issues of mathematics and its
history

Analysis of use of HoM in
Greek high school math
textbooks

Experiences related to use of
Dynamic Geometry Program
when solving the quadratic
equation with Khayyam
Method

Conceptions’ about HoM in
the curriculum

Opinions about the HoM
integrated instruction

Effects of HoM on
achievement and attitudes

Analysis of HOM in Norwegian
textbooks

Quantitative

Quialitative

Quantitative

Mixed

Mixed

Qualitative

Quantitative

Quialitative

Quialitative

Qualitative

Qualitative

Quantitative

Qualitative

A lack of knowledge and
confidence in HoM, time,
testing, resources found as
factors

Positive impacts on the pre-
service teachers’ pedagogical
knowledge

Positive opinions about the
course

Positive views and changes in
beliefs about incorporation of
HoM in math lessons

Positive attitudes and beliefs

Positive opinions and
contributions

The students were capable of
discussing and reflecting upon
meta-issues of mathematics
and its history.

Numerous historical examples
of math, but including errors,
obscurities, or

omissions

Positive feelings, recognition
of the Khayyam’s math,
making relations between
modern math and Khayyam'’s
era

Different conceptions about
HoM, different use of HoM
with different degrees

Positive opinions

Positive effect on
achievement, no significant
difference in attitude

A very limited use of HoM
some of them inaccurate,
based on myths.

However, as seen in the Table 1, a few studies were focused on the use of historical foundations of
mathematical thinking in the mathematics textbooks (Baki & Bitliner, 2013; Erdogan, Esmen & Findik,

2015; Smestad, 2000; Thomaidis & Tzanakis, 2009; Xenofontos & Papadopoulos, 2015).
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lines of several reports have also revealed a little effort to incorporate the historical dimension of
mathematics both in elementary and middle school mathematics curriculum and textbooks (Ho, 2008;
Radford, Furingetti & Katz, 2007; Xenofontos & Papadopoulos, 2015). In the light of these issues, the
purpose of the study was to analyze the Turkish middle school mathematics curriculum and
mathematics textbooks in terms of how the history of mathematics was addressed. Indeed, the present
study essentially sought to answer the following questions:

1. How is the history of mathematics addressed in the main components of Turkish middle school
mathematics curriculum, namely, learning objectives, content, delivery, and assessment
process?

2. How the history of mathematics is addressed in the Turkish middle school mathematics
textbooks?

It is believed that the results of this study will be valuable for curriculum developers, scholars, and
teachers who would like to search an example of the mathematics curriculum and textbooks within the
historical perspective. It is also believed that the results may contribute to the ongoing research by
giving an example from the Turkish educational context. Although the focus of the study was not on the
implementation of the curriculum as well as the use of the textbooks in classrooms, the results may also
shed light on the relationship between the intentions about the use of the history of mathematics as
stated in the official curriculum and the indications of the potential learning opportunities related to the
history of mathematics as included in the textbooks, in essence, as in the “potentially implemented
curriculum” (to use Valverde, et al.’s words [2002, p.13]).

Before moving to the next parts, it is believed that the general information about the national setting
of mathematics education in Turkey, where the study stems from, might be useful starting point for a
better understanding. Turkish education system has a highly centralized governance structure and the
Ministry of National Education (MONE) is the main body for planning, programming, executing,
monitoring and controlling all educational services including curriculum development and approval of
textbooks. In 2005, the striking curricular change was made in order to develop a more learner-centered
curriculum and a more constructivist way of learning. In 2012, with the announcement of the new law,
the length of compulsory education was increased from 8 to 12 years and redefined the system into 3
levels (12-years compulsory education covering 4-years elementary, 4-years middle and 4-years high
school). As a result of this structural reform, the MONE had to make the second important curricular
revision. The revised Turkish middle school mathematics curriculum (Sth-Sth grade) was put into
implementation during the 2013-2014 academic year. The goal of the revised mathematics curriculum is
stated as to provide a learning environment in which students will gain mathematical knowledge and
skills required by the 21% century (MONE, 2013). With regard to the content, there are five main
learning strands, namely, numbers and operations; geometry and measurement; algebra; data analysis;
and probability. In addition, the development of students’ problem solving skills, mathematical
processing skills (e.g. reasoning, communication, etc.), affective dimensions (attitude, self-confidence,
self-regulation, etc.), and psychomotor skills are highly emphasized issues in the curriculum.

Method

This study was designed to analyze how the history of mathematics occupied in the Turkish middle
school mathematics curriculum and math textbooks. For this purpose, data were collected through
document analysis. The first main data source of the study was the Turkish middle school mathematics
curriculum (5”’-8th grades), namely the official curriculum document. The second main data sources
were the Turkish middle school mathematics textbooks approved by MONE during the 2015-2016
academic year. There are totally six approved textbooks and all of them were included in the document
analysis. All of the data sources are available on the MONE’s official website. The detailed information
about the textbooks is provided in Table 2.
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Table 2.
The Turkish middle school mathematics textbooks analyzed in the study
Grade Publisher Total number of pages
5" orade MEB 588 (2 volume set)
& Ozgiin 264

6" grade Dikey Yayincilik 264
7" grade Tutku 354

th MEB 263
8 grade Sevgi 262
Total 6 math textbooks 1995 pages

Before the data analysis process, two frameworks were developed by the researchers. The first
framework, as given in the Table 3, was developed to analyze the official mathematics curriculum in
terms of the main components, namely, learning objectives, content, delivery, and assessment. More
specifically, the attention is here on where (objectives, content, delivery, and assessment) and how
(compulsory or suggested expressions) the history of mathematics incorporated in the curriculum.

Table 3.
The framework for the curriculum analysis

The components of curriculum
Learning Objectives

Where is HoOM incorporated in the curriculum? Content/Strands
Teaching and learning process
Assessment process

The ways of expression
How is the HoM incorporated in the curriculum?  Compulsory (requirement, rule, etc.)
Suggested (recommendations, advice etc.)

The second framework, as given in the Table 4, was developed for the analysis of the math
textbooks. It has two parts as the place of utilization and the way of expression. The former is focused
on where the references to the history of mathematics used in the textbooks (e.g. introduction
activities, explanation of the topic to be learned, closure activities, or off-topic information). The latter
part, the ways of expression, is based on the Xenofontos and Papadopoulos’s (2015) framework. It has
four categories: (1) simple historical/biographical references; (2) solution/proof of a method including
historical pieces; (3) mathematical tasks of purely cognitive elements that require a numerical solution,
explanation or proof and (4) discussion/projects relating the history of mathematics with life outside
mathematics. According to Xenofontos and Papadopoulos (2015), while the references clustered under
the first and second categories just present encyclopedic pieces of information without posing any
guestion to students, the references under the third and fourth categories present historical dimension
of mathematics through tasks, discussions and/or projects that asked students to produce solutions or
answers.

Table 4.
The framework for the textbook analysis

The place of utilization

Introduction activities (e.g. gaining attention)
Where is HoOM incorporated in the textbook? Presenting topic to be learned

Closure activities (e.g. retention and transfer)

Off-topic information (i.e. not related to topic)
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Table 4.
The framework for the textbook analysis (cont’d)

The ways of expression

Simple historical /biographical references
Solution/proof of a method/formula
Mathematical tasks

Discussion/project tasks

How is the HoM incorporated in the
textbook?

In order to find out all relevant data (i.e. the references to the history of mathematics), the official
curriculum and the textbooks in each grade level were carefully examined line by line according to the
frameworks. During the analysis process, the researchers coded the data independently and then both
sets of data were compared to establish consistency in the assignment of codes to the same category.

Results

The results gathered from the analysis of the Turkish middle school mathematics curriculum and six
Turkish middle school mathematics textbooks were presented in line with two main research questions.

The History of Mathematics in the Turkish Middle School Mathematics Curriculum

The major focus of the content analysis here was to identify all instances of the history of
mathematics in the Turkish Middle School Mathematics Curriculum (TMMC). Hence, learning objectives,
content, delivery, and assessment aspects of the curriculum were analyzed according to the framework.
The findings gathered from the content analysis are summarized in Table 5.

Table 5.
The instances of the HoM in the curriculum

The components o . . .
p f Instances of the HoM found in the curriculum The ways of expression

curriculum
Learning Objectives 1 objective (6th grade) Compulsory
Content/Strands No instances found e
. . The use of famous mathematicians’
Learning and teaching . . . A
biographies, and their contributions to the Suggested
process 3
field
Assessment process No instances found e

Considering the learning objectives from 5" to 8™ grades, the following sixth-grade objective (see
Figure 1) was the only one instance of the history of mathematics: “determine prime numbers and their
properties”. The explanation of this learning objective required for “using the Sieve of Eratosthenes to
find all primes up to 100” (TMMC, 6" grade, p. 13). Based on the explanation statement, it can be said
that the way of expression is compulsory. In other words, use of the Sieve of Eratosthenes is the main
requirement for achieving this learning objective.

6.1.2.3. Asal sayilan ozellikleriyle belirler.
- Eratosthenes (Eratosten) Kalburu yardimiyla 100’e kadar olan asal sayilar bu-
lunur.

Figure 1. The objective and its explanation requiring the use of the Sieve of Eratosthenes
(TMMC, 6" grade, p. 13)
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With regard to the content, among five main learning strands (i.e. numbers and operations;
geometry and measurement; algebra; data analysis; and probability), no trace of the history of
mathematics was found. As seen in Table 5, the history of mathematics was also reflected in the
learning and teaching process. In the curriculum guide, under the title of “The Use of Information
related to the Development of Mathematics” (see Figure 2), it was acknowledged that providing
information about famous mathematicians’ biographies, and their contributions to the field might affect
students’ attitudes towards mathematics positively. It is also stated that mathematics instruction should
place emphasis on the contributions of Atatiirk, the founder of the Turkish Republic. For instance, he is
the author of the first geometry book written in Turkish as well as introduced the standard units of
measurement. Since these explanations about the integration of history of mathematics with learning
and teaching of mathematics are given in the form of suggestions, the way of expression of learning and
teaching process is not compulsory activities. Like the content aspect of the curriculum, no trace of the
history of mathematics was found in the assessment part of TMMC.

in Gelisimine lliskin Bilgilendirmelerin Kullanil

g g
Matematigin tarihsel gelisimi hakkinda bilgi sahibi olmak ortaokul &grencilerinin matematige
ve matematik ogrenmeye karst olumlu tutum gelistirmelerine olanak saglayabilir. Matematik tarihi
pek cok Snemli ve bir o kadar da ilging kisi ve anekdotlarla doludur. Bu tarihsel kigilikler, bu kisilerin
hayatlan, eserleri ve matematige yaptiklan katkilar hakkinda bilgiler paylasmak matematik dersle-
rini ogrenciler icin daha antamli kilacaktir. Omegin Antik Yunan " in en dnemli geometricilerinden
Oklit " in hayatin ve en dnemli eseri Elementler'i taima firsats bulan 6grenciler bugin &grendikleri
geometri konulannin bundan en az 2500 yil 6nce ortaya kondugunu ve bu bilgilerin bir tarihi miras
olarak kiltirden kiltre aktanldigini goreceklerdir. Insanlik tarihi daha pek ok matematikgi ile do-
ludur. k programi ogrencilerin k ve matematik dersine kargi olumlu bakis agst
8 ve igi daha iyi na firsat sagl agisindan k tarihind
onemli ayrintilann ogrenciler ile paylagilmasini dnermektedir. Ornegin, Pisagor teoremini ogrenen
grencilerle Pisagor *un hayatindan birkag ilgin ayrintinin paylagilmas: dgrenme isteklerini artira-
bilir,

Bu program ulusal matematik tarihimizin 6nemli isimlerine de yer verilmesini onermektedir.
Ozellikle cumhuriyetimizin kurucusu Atatirk'in matematik ve geometri terimlerinin Tarkgelesti-
rilmesine yaptigs katkilar matematik derslerinde yeri geldike dgrencilerle paylagilmalidir. Ayrica
cumhuriyet doneminde olgme birimlerine getirilen yenilikl gerekliliginden bahsedilebilir. Bu

lagimlar dgrencilerin matematik hakkindaki goruslerini olumiu ydnde etkileme dzelligine sahip-

Figure 2. The extract from the Use of Information related to the Development of Mathematics (TMMC,
2013 p. VIII)

The History of Mathematics in the Turkish Middle School Mathematics Textbooks

The aim of the content analysis here was to identify all instances of the history of mathematics in the
six Turkish middle school mathematics textbooks. Totally 1995 pages of the six middle school
mathematics textbooks were analyzed by line by line. The total number of the HoM-related pages for all
grades and all textbooks was found about thirty-five pages. Further, the total instances of the HoM
found in the six middle school mathematics textbooks was only twenty-seven. The results obtained from
the textbook analysis are summarized in Table 6.

Table 6.
The number of the instances of HoM in the textbooks

The ways of expression
Simple historical

The place of utilization / biographical Solution /proof of a Mathematical Disc.ussion/ Total
method/ formula tasks projects
references

Introduction activities 9 - 3 2 14
Presenting topic to be learned - 3 - - 3
Closure activities 6 - 1 - 7
Off-topic extra information 3 - - - 3
Total 18 3 4 2 27
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Considering the grade levels, the history of mathematics was mostly taken into consideration in the
eighth grade, totally 12 references were found in two different textbooks. Surprisingly, as given in Table

7, no trace of the history of mathematics was found in the seventh-grade textbook. By sixth grade, 8
references and by fifth grade 7 references were determined.

Table 7.
The number of the instances of HoM by grades

The place of utilization

Grades Introduction Presenting topic Closure Off-topic information
Bl ~ ~ 7 ~
6" 4 1 - 3
4th _ B _ B
th
8 10 2 - —
Total 14 3 7 3

According to the findings, the references related to the HoM were mostly placed in the introduction
part of the topic. Figure 3 and 4 are given as examples of the use of the HoM at beginning of the
mathematical topics.

ASAL SAYILAR 1adim  [ICGENDE KENAR ACI ILISKIST
Astronom, cografyaci, matematikgi ve filozof olan Eratosthenes (Eratosten) MO P ATATURK (N GEOMETRIYE KATKILARI /0

284 yilinda Kuzey Afrika'da dogdu. Egitim ve ogretimini Iskenderiye ve Atina'da baglamigtir. Bilimsel terimlerin Turkgelestirimesinde Atatirk'in 1936 yilinda
yazdi§i geometri kitabi 6nemli bir rol oynamigtir. Kitap 1937'de Milli Egitim Ba-
kanhg: tarafindan yazar adi konmadan yayinianmis ve okullarda geometri ddre-
timinde kullanilmigtir. Kitabin ikinci bir baskisi 1971 yilinda Tiirk Dil Kurumu ta-
rafindan stir. Bugiin i imlerinin biydk bir ¢o-
Gunlugu Atatiirk ilmigtir. Eskiden ‘muvazi, zaviye, mi-
selles, imsiy, 6kil ve yire” gibi matematik terimleri yerine “paralel, ag!, Gggen,
benzerlik, tm / bitin ve kire” gibi terimler gefirilmistir.

% Sizce Atatlirk neden geometri kitabi yazma ihtiyaci duymustur?

tamamladi. MO 245 yilina dogru Misir Krali ll. Ptolemaios (Ptolemayes) tarafindan

Atatiirk, matematigi iyi bildigi ve sevdigi icin terim devrimine matematikle - ‘
E\
&

Iskenderiye sehrine cagrimadan énce Atina'da yasad, Eratosthenes'in en dnemli

bulusu, asal sayilarin bulunmasina yarayan ve kendi adini taglyan nlii Eratosten 7

kalburudur.

n

Temsili resim

Figure 3. A short biography of Eratosthenes

. Figure 4. A short information about Atatiirk and his
(Dikey, 6™ grade, p. 39)

contributions to geometry (Sevgi, gt grade, p. 82)

Apart from one reference from the sixth-grade and two references from eighth-grade textbooks,
there was no evidence indicating the history of mathematics used while presenting the topic, concept,
skill, or formula to be learned in the textbook series. Figure 5 indicates that the Sieve of Eratosthenes
was used while presenting the topic of prime numbers that was also explicitly stated in the curriculum.
In Figure 6, a short description about the Pascal triangle and its construction were given.
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Eratosten kalburu yardimiyla 100'e kadar olan asal sayilari bulalim.

| 2] 8 D] B oec] 7 R DR
1 12| 13 [ 14 15[ 16| 17 [18 [ 19 | 20
21 22:23‘24‘23\26\27\25 29 | 30
31 |32 [ 38734 |35 [ 36| 37 38 39 | 40
41|42 43 [44 |45 [ 46 | 47 |48 | 49 | 50
51| 52 | 53 | 54 | 55 | 56 | 57 | 56 | 59 | 60
61|62 | 63| 64| 65| 66|67 | 68| 69| 70
71 72| 73 (74 | 75 | 76 | 77| 76 | 70 | B0

89 | 90

81 | 82 | 83 | 84 | 85 | 86 | B7 | B8
|92 [ 93 [ 94 |95 | 96 | o7 | 98 | 09 | 100

7.2, 00K
Yandaki sayilanin olugturdugu Ucgeni inceleyerek saytlar 1 2 1
arasindaki iligkileri belirleyelim. 1 3 3 1

Guaiph” .
y i

Sayilann olusturdugu ggende her satinn baginda ve sonunda 1 1 2%

bulunur, Ortadaki terimler ise Ustteki ardistk iki terimin toplamudir, 1. -3 ~/3’ 1
I ag6-4a—1
5§ 10 10 §
1
11
2
13 1
1 4 6 4 1
105 0 5 1
106 2 15 6 1

Fransiz matematikgi Blaise Pascal'n say Gegeni
uzerinde birgok Galigmas: vardir. Bu nedenle bu
say) ocgeni geneliikie “Paskal Oggeni™ olarak |

Tabloda 1 asal sayl olmadigi i¢in x igareti konulmustur. 2 asal bir sayl oldugu igin x igareti
konulmamig, 2'nin tim katlarina x igareti konulmusgtur, 3 asal sayi oldugu igin x isareti konulmamig, 3'Gn
tum katlarina x isareti konulmustur., Ayni islemi 3'ten bly(ik olan x isareti konulmamig dogal sayilar igin

177 21 3 3 21 7

Uggeni olusturan sayilan kirmizi ile

Blaise Pascal 1653 sayfalik bir calismada anlatmgtr.

Farkli kaynaklara gére 1048 yihnda Nigabur'da
dogan Omer HAYYAM'in da bu say: Giggenini
incelendigi belirtiimektedir.

de tekrarladigimizda tabloda sadece 100'e kadar olan asal sayilari belilemig oluruz,

gosterilen oklar yninde topladigimizda
Fibonocci Dizisi denilen; 1, 1, 2, 3, 6,
8,13, 21 ... dizisini elde ederiz. Dizinin bir s

100'e kadar olan asal sayilar; 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 58, 59, 61, 67, 71,

73,79, 83, 89 ve 97'dir.

terimi, kendisinden hemen 6nceki iki
terimin toplamina egittir.

70

Figure 5. The Sieve of Eratosthenes
(Dikey, 6" grade, p. 41)

i {7 9.5 8 95 High
? 7 J J

Figure 6. Pascal Triangle
(MEB, g™ grade, p. 78)

Besides, only the fifth-grade textbooks included in the references related to the HoM at the end of
the topic. Figure 7 provides example of the HoM placed in the closure part that was related to Wiliam
Playfair and his invention of the bar chart given at the end of the data analysis and interpretation topic.
Another example as given in the Figure 8 provides brief information about the first use of parenthesis in
mathematics by Christopher Clavius in 1608 and by Albert Girard in 1629.

Bunu biliyor musunuz ?

Siitun grafigini kesfeden kisinin iskogyal bilim adami William Playfair oldugunu biliyor
muydunuz? William Playfair, stitun grafigini ilk kez 1781'de Iskogya'nin ithalat (dig ahm) ve

ihracat (ch satim) miktarlarini gostermek igin kullanmigtir.

Bunu biliyor musunuz’

Parantez isareteni matematikte ilk kullanan kisilerin 1608 yiinda Alman matematikei Cris-
topher Clavius ve 1629 yilinda Hollandah matematikgi Albert Girard oldugunu biliyor muy-
\_dunuz?

Figure 7. The Wiliam Playfair’s invention of bar
chart
(MEB, 5t grade, p. 127)

Figure 8. The first use of parenthesis in
mathematics
(MEB, 5t grade, p. 61)

Moreover, the historical dimension ot mathematics were also used as off-topic extra information
(i.e. not related to topic or learning objective). According to results, only 3 references were found in the
sixth-grade textbook. Figure 9 indicates the use of the HoM as an off-topic information about Cahit Arf,
a world-famous Turkish mathematician, in the data analysis topic.

dirmelerini saglamistir.

Cahit ARF

Ulkemizde matematigin simgesi haline gelen Cahit Arf, 1910 y-  §
inda Selanik'te dogdu. 1932 yilinda Galatasaray Lisesinde matema-
tik Sgretmeni, 1933 yilinda istanbul Universitesi Fen Fakiltesinde
profesor yardimeisi (dogent adayi) olarak gorev yapti. Doktorasini  §
1938 yilinda Almanya'da tamamiadi. Daha sonra Istanbul Universi-
tesine donen Art, 1943'te profesdr, 1955'e ordinaryls profesor oldu.

Cahit Arf, bGtin Tark matematikgilerine esin kaynagi olmus, yap-
tigr uyanlar ve verdigi fikirlerle gevresindeki tim matematikgilerin
ve yeni bir bakig agisiyla yonlen-

Figure 9. Cahit Arf, a world-famous Turkish mathematician (Dikey, 6" grade, p. 151)

The findings concerning how the history of mathematics is integrated in the textbooks indicated that
the history of mathematics was expressed mostly in the way of historical or biographical references. As
seen in Table 8, out of 27 references, 18 of them were expressed in the form of either simple historical

or biographical information.
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Table 8.
The number of the HoM references according to the ways of expression by grades

The ways of expression

Grades No question(s) for student(s) Posing question(s) to student(s)
Simple historical/ Solution /proof of a Mathematical Discussion/ Total
biographical references method/ formula tasks projects
5" 6 - 1 - 7
Gt: 5 1 1 1 8
tl
7th _ R ~ . i
8 7 2 2 1 12
Total 18 3 4 2 27

The examples of the references expressed in the form of simple historical or biographical information
are provided in Figure 10 and 11.

Ali KUSCU

Tark-islam diinyasinin biyik astronomi ve kelam alimi olan Ali Kuscu,
XV. yzyil baglaninda Semerkant'ta dogdu. Ali Kuggu'nun babasi Muhammed,

Unld Tark sultan ve astronomu Ulug Bey'in kusgusu oldugu igin ailesi "Kusgu* /

EBU’L VEFA EL BUZCANI (d.10 Haziran 940- 6. 1 T 998), iran’l mats

ve astronom. lakabiyla meshur oldu. Kiigiik yastan itibaren matematige ve astronomiye ilgi du-
yan Ali Kusgu, devrin en biyak alimleri olan Bursalt Kadizade Rumi, Giyaseddin

Ebu’l Vefa, matematik sahasinda ézellikle trigonometri tzerinde calismalar yapmigtir. Cemsid ve Muinuddin Kas7den matematik ve astronomi dersi aldi.

Trigonometrinin alti esas orani arasindaki trigonometrik iliskileri ilk defa ortaya koymustur. 3

Bu oranlar gunumuzde aynen kullaniimaktadir. Fatih Sultan Mehmet Ali Kugcu'yu Istanbul'a davet etti. Kugcu padigahin tekli-

. fini kahid afti
Figure 10. Abu al-Wafa' Buzjani, a Persian Figure 11. Ali Kuggu, a Turkish
mathematician and astronomer mathematician and astronomer
th . th
(MEB, 8" grade, p. 145) (Dikey, 6 grade, p. 127)

According to the results, a few number of references to the history of a mathematical method or
formula containing a solution or proof without posing any question to student(s) were included in the
mathematics textbooks. Figure 5 (The Sieve of Eratosthenes) and Figure 6 (Pascal’s Triangle) exemplify
how the historical references to a method and its solution process used in the textbooks. Moreover, the
findings clearly indicated that the references asking students to interact with the history of mathematics
were rarely included in the textbooks. Only four references related to mathematical tasks of purely
cognitive elements requiring a numerical solution, explanation or proof and two references related to
discussion/project tasks connecting the history of mathematics with life outside mathematics were
found. Examples of these references are shown in Figures 12 and 13 respectively. Figure 12 illustrates an
example of mathematical task that provides short biographical information about Pythagoras and then,
asks students to explain the following question: “The Pythagorean theorem was used in the given
triangle. Based on the provided information, please explain the Pythagorean theorem”. In Figure 13, an
example of discussion/project tasks, a short historical information about the Ancient Egyptian Number
System and the table indicating what the Egyptian hieroglyphics (symbols) represent in our decimal
system as well as their descriptions are provided. Afterward, students are invited to discuss the
difficulties to perform calculations (addition, subtraction, multiplication, and division) by using Egyptian
hieroglyphics. In order to complete this task, students need to collect information about how Egyptians
carry out calculations.
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" 4. BOLIM PISAGOR BAGINTISI

o

Unldi Yunan filozofu olan Pythagoras (Pisa-
gor) yaklagik olarak M& 580 — MO 500 tarihle-

ri arasinda yasamigtir. Antik gagin en nli ad-
larindan biri olan Pisagor, gok yonli kisiliginin
yaninda matematikgi sifatini layikiyla hak et-
migtir. Bu eski Yunan filozofu ve bilim adami- p,
nin giinimiizde dahi gegerli ve tim zamanlar
igin de gegerliligini koruyacag! anlagilan Gnli
teoremi bu savi dogrulamak igin yeterlidir.

Iyi yetigmis ve gengliginde iyi bir egitim al-
mig olan Pisagor, birgok seyahat yapmistir.
Babil ve Misir'da gegirdigi uzun yillar onun bi-
limsel yagamina olumlu katkilar saglamisgtir.

@ Verilen iggende Pisagor Bagintisi uygulanmigtir. Sekilde verilenlere gére sizce Pisagor
Bagintisi'min kurali ne olabilir?

~._c=vaf+b?

a B

n 14

DOGAL SAYILARLA iSLEMLER

Bilinen en eski sayma sistemlerinden biri eski Misiilara ait Bugln
Kullantlan Misic
olanidir. Eski Misidilann kullandiklari resim yazisinin (hiyeroglif) sombolierts | sembollert
baglangict MO 3300 yilina kadar gider, Boylece Misirhlar ortalama L
5300 yil 6nce, milyona kadar olan sayilan kapsayan bir sistem
geligtirmiglerdir, Eski Misir'da, rakam ve sayilar bazi sembollerin 0
(gekillerin) yan yana gelmesiyle ortaya ¢ikiyordu, Batln rakamlar,

Itade edilen
cisim

7 dedigik geklin bir araya gelmesiyle ifade ediliyordu, Eski Misirhi-
larin 1'den 1 000 000'a kadar olan sayilan gostermek ve yazmak
igin kullandiklan semboller (gekiller) tabloda gosterilmigtir,

10000
* Eski Misiilann kullandigi sayi sisteminde kullanilan sem-

bollerle (sekillerle) toplama, ¢ikarma, garpma ve bolme islemle- 100 000
rini yapmanin zorluklan neler olabilir?

1000000

Figure 12. The Pythagorean Theorem,

Figure 13. The Egyptian hieroglyphics,

(Sevgi, gt grade, p. 110) (Dikey, 6" grade, p. 15)

Discussion & Conclusion

In the present study, the findings clearly indicated that both the curriculum and the textbooks are
attentive to the inclusion of historical aspect of mathematics. Considering the learning objectives of the
TMMC, the official curriculum, there is only one objective addressed the history of mathematics
explicitly. In the learning and teaching aspect of the TMMC, the important role of the history of
mathematics is clearly acknowledged under the title of “The Use of Information related to the
Development of Mathematics”. Nonetheless, no trace of the history of mathematics was found in the
content and the assessment components of the TMMC. Based on this result, it is obvious that although
the role of HoM in mathematics education is taken into consideration, its integration could not be fully
reflected in the components of the TMMC. In this respect, the results of the present study call for a
mathematics curriculum in which all aspects from learning objectives to assessment are well-balanced in
terms of historical dimensions of mathematics so that students are provided with learning opportunities
to meaningfully engage with mathematics as well as extend beyond rote application of procedures. As
Lingard (2000) stated “Inclusion of some history of mathematics in the school curriculum increases
student motivation and achievement by humanizing the subject, emphasizing on the continuous
development of math and foster an appreciation of the multicultural inheritance and culturally
dependent nature of the subject” (p.16). In a similar vein, Bidwell (1993) used “island” metaphor for the
mathematics instruction without its history where students perceive mathematics as “closed, dead,
emotionless and all discovered” (p. 461) subject. However, the integration of the history of mathematics
clearly help us to “rescue students from the island of mathematics and relocate them on the mainland
of life that contains mathematics that is open, alive, full of emotion, and always interesting” (Bidwell,
1993, p. 461). Towards this aim, the history of mathematics might be connected with all main
dimensions of math curriculum and become more visible and attractive for teachers and textbook
writers.

Furthermore, the findings emerged from the analysis of the six Turkish middle school mathematics
textbooks (for 5h.gt grades) indicated that the total page number of six textbook is 1995 and a middle
school student will meet about 35 pages of history of mathematics during his/her four-year middle
school process. In this respect, the inclusion of the historical dimensions of mathematics in the
textbooks, namely the potentially implemented curriculum, is very limited. Smestad (2000) made a
similar point with respect to the Norwegian math textbooks and found that a student will meet about 36
pages of history of mathematics in his/her ten-year schooling process. Another indicator of limited use
of HoM in the textbooks is the total number of the HoM-related instances that was found only twenty-
seven. Considering the grade levels, no trace of the history of mathematics was found in the seventh-
grade textbook. It might be interpreted that although fifth and sixth graders have little chance to see the
need or rationale behind development of a mathematical concept/theorem/rule through historical
perspective of math, in seventh grade, there is no chance offered for students to continue seeing
mathematics as an organic whole.

199



Giilgin TAN-SISMAN & Biisra KIREZ— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(1), 2018, 188-215

Besides, more than half of the HoM-related references in the textbooks were presented in the form
of encyclopedic pieces of information. Similar results were demonstrated in previous research as well.
Xenofontos and Papadopoulos’s (2015) study, for instance, made a similar point with respect to the use
of the history of mathematics in the Cypriot and Greek mathematics textbooks. According to Baki and
Bltlner’s (2013) study, the history of mathematics was mostly expressed through the short life stories
and pictures of mathematicians in elementary school mathematics textbooks. In this respect, the
findings of the current study clearly indicated that the references that ask students to interact with the
history of mathematics were rarely included in the textbooks. One of the possible reasons behind the
perfunctory attention given to the history of mathematics in the textbooks might be due to the
curriculum itself. Especially such countries as Turkey, having a highly centralized educational system, a
national curriculum is usually embodied in nation-wide unified textbooks. Thus, the extent to which the
historical aspect of mathematics is occupied in the curriculum directly affects the scope of the historical
elements in mathematics textbooks. To sum up, the findings of the present study indicated that
although the TMMC and the middle school math textbooks value the history of mathematics, there are
rather shallow and superficial mentions of the history of mathematics in terms of quantity and quality.
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Tiirkge Siirimii

Girig

insanoglunun cabasiyla harmanlanmis zengin kiiltiirel bir birikim olarak matematik, yaklasik dért bin
yildan beri, en temel dersler arasinda okul programlarinda yer almaktadir. Matematik, giinliik ve mesleki
yasamla i¢ ice, strekli gelisen canh bir bilim dali olmasina ragmen, ¢cogu 6grenci matematigin donuk,
mekanik, soyut, sadece sayilar, teoremler, semboller ve prosedirlerle ilgili olduguna inanmaktadir.
Matematigin mekanik bir yapida oldugu inancinin ardindaki nedenlerden biri, 6grencilerin matematik ile
nasil ve ne diizeyde bir deneyim ve etkilesim yasadigidir. McCartney'in (2012) belirttigi gibi “Matematik
ogrencilere genellikle ve elbette dogru olarak “ hazir ” bir sekilde sunuluyor ... Ancak, diger disiplinlerde
de oldugu gibi, matematigin yanhs baslangiclar, yanhs anlasiimalar, karisikliklar ve g¢ikmazlarla dolu
sasirtict ve ¢igir acan bir tarihi vardir” (s.5). Matematigin tarihi, matematikteki kesiflerin kaynaklari,
basarilar/basarisizliklar, sorunlar, Gnli matematikgilerin distinceleri ve deneyimlerine odaklanarak,
matematik bilgisinin gelisim ve ilerleme siiregleri ile ilgili ¢ok genis bir calisma alani olarak
tanimlanmaktadir (Burton, 2003; Eves, 1990; Katz, 1993; Otte, 2007; Yee ve Chapman, 2011).

Genellikle okul matematiginde goz ardi edilen kisim olan matematik tarihi, 6grenme-6gretme
siireciyle batinlestirildiginde, 6grencilerin hem bilissel hem de duyussal gelisimini destekleyici bir role
sahiptir. Fried (2001) matematik tarihinin (a) matematigin insani yonlerini vurguladigini; (b) matematigi
ilging, daha anlasilir ve ulasilabilir kildigini ve (c) matematiksel kavram ve islemlerin ge¢cmisini ortaya
koydugunu belirtmektedir. Ayrica, matematik tarihinin matematik egitimiyle buttnlestiriimesiyle ilgili
bircok arastirma, 0©grenme-06gretme sirecinde matematik tarihinin kullaniminin, &grencilerin
matematige yonelik tutumlarini olumlu yénde gelismesine yardimci oldugunu gostermistir (Furinghetti,
2000; Liu, 2003; Marshall, 2000; McBride ve Rollins, 1977). Ayrica, matematigin ¢ok kiltlrli dogasi,
matematik tarihinin 6grenme-6gretme siirecine harmanlanmasiyla artirilabilir (Ernest, 1988). Jankvist'e
(2009) gore, “Tarih olmadan, matematik 6grenilemez” (s.238). Alan yazindaki birgok arastirmadan elde
edilen bulgular, matematik tarihinin kullaniminin, 6grenme-6gretme sirecini destekleyici ve
zenginlestirici 6zelliginin yaninda, ilkokuldan ylksekdgretime kadar 6grenci ve 6gretmenlere ¢ok farkl
katkilari oldugunu da ortaya koymustur (Albayrak, 2011; Basiblylk, 2012; Bayam, 2012; Bellomo ve
Werheimer, 2010; Ersoy ve Oksiiz, 2016; Fauvel, 1991; Hagerty, Smith ve Goodwin, 2007; Jankvist,
2009a; Kaye, 2008; Leng, 2006; Lim, 2011; Liu ve Niess, 2006).

Matematik tarihinin, 6grenme-0gretme siireciyle bitlnlestirilmesini desteleyen argiimanlar ve
arastirma bulgulari géz 6niine alindiginda (Fauvel, 1991; Fauvel ve Van Maanen, 2000; Jankvist, 2009),
yanitlanmasi gereken ilk soru “Matematigin tarihinin, 6grenme-6gretme silrecine dahil edilme
durumunu goésteren resmi dokiiman nedir?” sorusudur ve bu soruya verilebilecek ilk olasi cevap ise
“resmi/hedeflenen” matematik dersi 6gretim programi olacaktir. Posner (1995) resmi/hedeflenen
programi “resmi otoriteler tarafindan onaylanmis yazili bir dokuman” (s.12) olarak tanimlamistir. Benzer
sekilde Porter ve Smitson (2001, s.2) resmi programi, “standartlar, cergeveler veya yoénergeler
dogrultusunda 6gretmenden uygulamaya aktarmasi beklenilen” politik bir belge olarak betimlemislerdir.
Bu baglamda, resmi/hedeflenen program 6grencilerden neyi, nasil 6greneceklerini ve ayni zamanda
ogretmenlerden ise neyi, nasil 6greteceklerini ve degerlendireceklerini belirleyen resmi yazili belge
olarak tanimlanabilir. Yukarida sorulan soruya iliskin olarak verilebilecek ikinci olasi cevap, hem programi
hem de Ogretimi destekleyici materyallerden biri olan “ders kitaplaridir.” Mullis, Martin, Foy, ve
Arora’nin arastirmasina gore (2012), matematik ders kitaplar bircok Ulkede 6gretmenlerin en sik
kullandigl temel 6gretim materyallerindendir. Alan yazindaki arastirmalar matematik ders kitaplarinin,
hedeflenen programin, sinifta 6grenme firsatlarina donustiirilmesinde Ustlendigi merkezi roli agikga
gostermektedir (Arseven, 2003; Baser, 2012; Collopy, 2003; Fan, Zhu, ve Miao, 2013; Reys, Reys, Lapan,
Holliday, ve Wasman, 2003; Tan-Sisman ve Akkaya, 2017; Tyson ve Woodward, 1989; Woodward ve
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Elliott, 1990). Valverde, Bianchi, Wolfe, Schmidt ve Houang (2002) ders kitaplarini “potansiyel olarak
uygulanan program” ifadesi ile tanimlayarak, resmi program ve uygulanan program arasinda bir koprii
gorevi Ustlendigini ifade etmislerdir. Bu baglamda, program ve ders kitaplari, matematik egitiminde
matematik tarihinin karar vericiler ve program gelistirme komisyonu tarafindan nasil ve ne dlzeyde
dikkate alindigini gosteren temel bilesenler olarak disindlebilir.

Matematik tarihinin matematik egitiminde kullanimi, oOzellikle Fauvel ve Van Maanen (2000)
editorliglinde hazirlanan  “Matematik Egitiminde Tarih: Bir ICMI Cahsmasi” adli  kitabin
yayinlanmasindan sonra giderek artan bir ilgi gormeye devam etse de, hem program hem de ders
kitaplarindaki matematik tarihine iliskin ylritilen arastirmalarin oldukga sinirl oldugu gérulmektedir
(Ho, 2008; Xenofontos ve Papadopoulos, 2015). Tablo 1’de verildigi gibi, matematik tarihinin matematik
egitiminde kullanimina iliskin yapilan glincel calismalarin farkli katihmcilarla (6rnegin ortaokul
ogrencileri, matematik 6gretmenleri, vb.), cesitli arastirma yontemleri (6rnegin niteliksel, niceliksel ve
karma) ile farkli yonlere (6rnegin inanclar, tutumlar, bilgi dizeyi, vb.) odaklandigi gérilmektedir.

Tablo 1.
Matematik tarihinin matematik egitiminde kullanimina iliskin yapilan giincel ¢alismalar
Arastirmacilar ve Galisma . Matematik tarihinin (MT) N
grubu/ veri . . Yontem Sonuglar
il . arastirmadaki odagi
kaynagi
Ersoy ve Oksiiz, 4.sinif MT’nin basari, motivasyon . Basari, kalicilik ve motivasyon
Ly _— o . Nicel L .
2016 Ogrencileri ve kalicihga etkisi Gzerinde olumlu etki
Ogrencilerin (st diizey
Ju, Moon, ve 7.sinfi ders Kore matematik ders Nitel disiinme becerilerini etkin
Song, 2016 kitaplari kitaplarinda MT kilmada yetersiz fakat gesitli
sekillerde MT kullanimi
Xenofontos ve 7-9 sinif Giiney Kibris ve Yunanistan Basit v.e ust duzey dustinme
. . . gerektiren ve ¢ogunlukla
Papadopoulos, matematik matematik ders Nitel bivografik drnekler ver verilen
2015 ders kitaplari  kitaplarinda MT M\'q' g ¥
5.8 simif Sinirl diizeyde MT kullanimi,

Erdogan E , . . e
rdogan, Esmen matematik MT’nin ders kitaplarindaki Nitel ¢ok az sayida Ust diizey

ve Findik, 2015 ders kitaplari kullanimi disiinme gerektiren MT

ornekleri
\I);I'll:ednem MT’nin hizmet 6ncesi
Povey, 2014 Ssretim o6gretmen yetistirmedeki Nitel Olumlu katkilar
& kullanimina iliskin gorusler
elemanlari
Bayam, 2013 6.sinif MT’ne iliskin gorisler Nitel Olumlu gorisler
yam, ogrencileri sKin gorus gorts
Matematik
. Ogret leri e L Ll e e . . Her iki ta da dustk bilgi
Gazit, 2013 ogr.cle“men en MT ne iliskin bilgi dizeyleri Nicel .¢_er| !grup a da dusuicbriel
ve 68retmen dizeyi
adaylar
Goktepe ve 8.sinif n'\:llt!;(:iislfzkelfsri]rrggili kin Nitel Olumlu gorisler
Ozdemir, 2013 dgrencileri o ? gors
goérisler
Matematik MT’ nin kullanimina iliskin .
Alpaslan, Isiksal o . " . Olumlu tutum ve inanglar,
O0gretmen inang ve tutumlar; MT'ne Nicel e e
ve Haser, 2014 T . Orta bilgi duizeyi
adaylari yonelik bilgi dizeyleri
. Matematik Yaraticilikla MT’ne iliskin Yaraticilikla MT’ne iliskin
Aydogdu ve Lo . . .
Vilksel 2013 O0gretmen tutum ve inanglar Nicel tutum ve inanglar arasinda
! adaylari arasindaki iligki disik duzeyde iliski
Baki ve Buttiner,  6-8.sinif . MT’nin ders kitaplarindaki Nitel Sl kullanim
2013 matematik kullanimi
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ders kitaplari

Tablo 1.

Matematik tarihinin matematik egitiminde kullanimina iliskin yapilan giincel calismalar (devami)

Arastirmacilar ve

Calisma grubu/

Matematik tarihinin (MT)

. N . . Yont S |
Yil veri kaynagi arastirmadaki odagi ontem onugtar
Bayam, 2012 (iswf o MT r.nn ba.§ar| ve tutum Karma Sadece ba§ar| lizerinde
ogrencileri lizerindeki etkisi olumlu etki
Basibiiyiik, 2012 E,lfwerste. MT destelih ogretn@n b.a§.ar| Nicel Basari ve tl;ltum lizerinde
ogrencileri ve tutum Uzerindeki etkisi olumlu etki
O%demm 11.sinif MT’nin geometrik . Geometrik ispatlama
Goktepe ve ogrencileri ispatlamada kullanimi Nitel becerilerinde gelisim
Kepgeoglu, 2012 & P gells
MT’ne iliskin yetersiz bilgi
Panasuk ve Matematik MT’ne iligskin algilar ve MT . duzeyi v"e du§uk ozguven
s . . N Nicel MT faktorleri: Zaman
Horton, 2012 Ogretmenleri kullanimini etkileyen faktorler .
kisitlamasi, materyal eksikligi,
sinavlarda MT’nin olmamasi,
Matematik , . "
Clark, 2012 Sgretmen MTnin pedagojik alan Nitel Olumlu katki
bilgisine katkisi
adaylan
Matematik
Yenilmez, 2011 Ogretmen MT dersine iligkin gorusler Nicel Olumlu gorisler
adaylan
Matematik NlT ,n",] lise matematik MT’nin kullanimi ve roliine
o egitiminde kullanimina ve e e e R
Burns, 2010 ogretmen P, . Karma iliskin gorus ve inanglarda
roltine iliskin gorlslerdeki o
adaylan .. . olumlu degisimler
degisimler
.. Matematlk MT’nin kullanimina iliskin .
Glrsoy, 2010 Ogretmen . Karma Olumlu tutum ve inanglar
tutum ve inanglar
adaylan
Matematik MT dersinin pedagojik alan
Huntley ve o I e . -
ogretmen bilgisine katkisina iliskin Nitel Olumlu katkilar ve gorisler
Flores, 2010 Lo
adaylan gorisler
Matematigin meta-konularina
Jankvist, 2010 Lise 6grencileri  ve tarihine dair disincelerde Nicel Olumlu degisimler
degisimler
- 7-9.sinif Yunanistan lise matematik Gok sayida MT kullanim,
Thomaidis ve . . , . . ancak MT kullaniminin hatal,
. matematik ders kitaplarinda MT’nin Nitel o -
Tzanakis, 2009 . belirsizlik yaratan veya eksik
ders kitaplari kullanimi S .
bilgi igermesi
Khayyam Metodu ile ikinci Khayyam’in katkilarina iliskin
. . Matematik dereceden denklem farkindalik, olumlu
Baki ve Guven, o s . . . . . .
2009 ogretmen ¢6ziimiinde dinamik geometri Nicel deneyimler, gegmis ve
adaylan programinin kullanimi ile ilgili gunlmuzdeki matematikle
deneyimler baglantilar
. T, Programdaki MT’ye iligkin
Smestad, 2008 Matematlk . Programdaki MT'ne iliskin Nitel farkh kavramsallastirmalar ve
ogretmenleri bakis agilari
uygulamalar
. . MT destekli 6gretime iligki . -
Tozluyurt, 2008 Lise 6grencileri e estexii ogretime fizkin Nitel Olumlu gorisler
goérisler
idikut, 2007 ?.vsmlf o MT_rTm basari ve tutuma Nicel Sad.ece basariya iliskin olumlu
Ogrencileri etkisi etki
Smestad, 2000 Norveg . Norveg ders kitaplarinda MT Nitel Cok sinirli MT kullanimi,
matematik kullanimi bazilarinda yanlis ve hatal
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ders kitaplari bilgiler

Ancak, Tablo 1'de de gorildugi gibi, alan yazinda matematik ders kitaplarinda matematiksel
dislncenin, tarihsel temellerine odaklanan oldukga sinirh sayida galisma (Baki ve Butliner, 2013;
Erdogan, Esmen ve Findik, 2015; Smestad, 2000; Thomaidis ve Tzanakis, 2009; Xenofontos ve
Papadopoulos, 2015) bulunmaktadir. Ayrica, matematik tarihini konu alan cesitli raporlarda, gerek
ilkokul gerekse ortaokul matematik programlari ve ders kitaplarinda matematigin tarihsel boyutunun
butlinlestiriimesine iliskin gosterilen ¢abanin yetersiz oldugu vurgulanmaktadir (Ho, 2008; Radford,
Furingetti ve Katz, 2007; Xenofontos ve Papadopoulos, 2015). Bu bilgiler 1s18inda, bu arastirmanin
amaci, 2013 ortaokul matematik dersi (5, 6, 7 ve 8.siniflar) 6gretim programinda ve ortaokul matematik
ders (5, 6, 7 ve 8.siniflar) kitaplarinda, matematik tarihine nasil yer verildiginin incelenmesidir. Bu
kapsamda arastirmada yanit aranan sorular sunlardir:

1. 2013 Ortaokul Matematik Dersi (5-8.siniflar) Ogretim Programinin temel 6gelerinde
(kazanimlar, icerik, egitim durumlari ve sinama durumlari)) matematik tarihine nasil yer
verilmistir?

2. Ortaokul matematik ders (5-8.siniflar) kitaplarinda matematik tarihine nasil yer verilmistir?

Bu arastirmadan elde edilen bulgularin, matematik dersi 6gretim programi ve ders kitaplarinin,
matematik tarihi perspektifinden yansimalarina odaklanan program gelistirme uzmanlarina,
akademisyenlere ve matematik o6gretmenlerine 6nemli katkilar sunmasi beklenmektedir. Ayrica,
Tirkiye’de ortaokul matematik egitimindeki matematik tarihinin durumuna iliskin bulgular ortaya
koymasi agisindan da uluslararasi alan yazina katki saglamasi beklenmektedir. Diger bir yandan, 6gretim
programinin nasil uygulandigi veya ders kitaplarinin 6grenme-6gretme siirecinde nasil kullanildigi bu
arastirmanin odaginda yer almasa da, elde edilen bulgularin resmi programda hedeflenen matematik
tarihi kullanimi ile ders kitaplarinda 6grenme-6gretme ortamina yansiyacak potansiyel matematik tarihi
kullanimi arasindaki uyumun ortaya konmasina da yardimci olacagi distinilmektedir (Valverde, ve dig.,
2002). Baska bir degisle, resmi programda “amaclanan matematik tarihi” ile ders kitaplarindaki
“potansiyel olarak 6grenme-68retme sirecine yansiyacak matematik tarihinin” ortaya konulmasi
acisindan 6nem tasimaktadir.

Bir sonraki bolime ge¢meden oOnce, arastirmanin baglami olan Tirkiye'deki matematik egitimine
iliskin genel bilgilerin paylasiimasinin anlamh ve yararh olacagl disliniiimektedir. Yonetsel agidan
oldukga merkezi bir yapiya sahip Tiirk egitim sisteminde, Milli Egitim Bakanhgi (MEB), program gelistirme
ve ders kitaplarinin onaylanmasi dahil olmak (izere tim egitim hizmetlerinin planlanmasi,
programlanmasi, yuratilmesi, izlenmesi ve kontrol edilmesinden sorumludur. 2005 yilinda, 6grenci
merkezli ve yapilandirmaci 6grenme yaklasiminin benimsendigi kokll bir program reformu yapilarak,
temel egitim seviyesindeki 6gretim programlari yenilenmistir. 2012 yilinda uygulamaya konulan 12 yilhk
zorunlu egitim uygulamasiyla, zorunlu egitim siresi 8 yildan 12 yila (4 yil- ilkokul, 4 yil- ortaokul ve 4 yil-
lise) cikarilmistir. Bu yapisal reformla birlikte, ikinci bir program revizyonu zorunluluk haline gelmistir.
2013-2014 egitim-6gretim yilinda glincellenen ortaokul matematik dersi 6gretim programi (5-8.sinif)
uygulamaya konulmustur. En genel anlamda giincellenen programin amaci, 6grencilere 21. yizyilin
gerektirdigi matematiksel bilgi ve becerilerin kazandirilacagi 6grenme-6gretme ortamlarinin saglanmasi
olarak belirlenmistir (MEB, 2013). Guncellenen 0Ogretim programinin 6grenme alanlari, Sayilar ve
islemler, Cebir, Geometri ve Olgme, Veri isleme ve Olasilik olmak {izere bes temel konu alanini
kapsamaktadir. Ayrica 6grencilerin problem ¢6zme becerileri, matematiksel stire¢ becerileri (6rnegin akil
ylriatme, iletisim, vb.) duyussal (tutum, 6zgiven, 6z-dizenleme, vb.) ve psikomotor gelisimine iliskin
becerilerin desteklenmesi de 6nemle vurgulanmaktadir (MEB, 2013).

Yontem

2013 ortaokul matematik dersi (5-8.siniflar) 6gretim programi ve ortaokul matematik ders (5-
8.siniflar) kitaplarinda matematik tarihine nasil yer verildiginin incelenmesi amaciyla nitel desende
ylritilen bu arastirmanin yanit aradigi problemler, yazili materyallerin icerik ve kapsamina yonelik

204



Giilgin TAN-SISMAN & Biisra KIREZ— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(1), 2018, 188-215

oldugundan dolayi dokiiman incelemesi yoluyla veri toplanmistir. Bu kapsamda, arastirmanin temel veri
kaynaklari, Talim ve Terbiye Kurulu Bagkanhgi tarafindan 2013-2014 68retim yilindan itibaren kademeli
olarak uygulanmak Uzere kabul edilen ortaokul matematik dersi (5-8.siniflar) 6gretim programi ile 2015-
2016 egitim-6gretim yilinda MEB tarafindan hazirlanan devlet okullarinda okutulacak ortaokul
matematik ders (5-8.siniflar) kitaplari listesindeki tim ders kitaplaridir. Arastirma kapsaminda incelenen
ders kitaplarina iliskin detayh bilgiler Tablo 2’de sunulmustur.

Tablo 2.
Arastirma kapsaminda incelenen ders kitaplarina iliskin bilgiler

Sinif diizeyi  Yayinevi Toplam sayfa sayisi
MEB 588 (2 cilt)
5.sinif .
Ozgiin 264
6.sinif Dikey Yayincilik 264
7. sinif Tutku 354
MEB 263
8. sinif
Sevgi 262
Toplam 6 ders kitabi 1995

Calismada, arastirmacilar tarafindan gelistirilen iki farkh yonerge kullanilarak veri setinin analizi
ylritilmuistir. Bu yonergelerden ilki olan 6gretim programi analiz yonergesi, matematik tarihinin
programda nerede (kazanimlar, icerik, 6grenme-6gretme sireci ve Olgme-degerlendirme) ve nasil
(zorunluluk/6neri) ele alindiginin ortaya konulmasina yonelik olarak hazirlanmistir. Tablo 3’te 6gretim
programi analiz yonergesi verilmistir.

Tablo 3.
Ogretim programi analiz yénergesi

Odretim programinin égeleri

il L . . . Kazanimlar
Ogretim programinda matematik tarihi hangi

6ge kapsaminda ele alinmistir? Icerik

Egitim durumlari (Ogrenme-6gretme siireci)
Sinama durumlari (Olgme-degerlendirme)

il L . . Yansitilma sekli
Ogretim programinda matematik tarihi nasil ele

Zorunlu
alinmistir?

Oneri

Tablo 4’te verilen ikinci yonerge ise, ders kitaplarinda matematik tarihinin nerede ve nasil
kullanildiginin incelenmesi amaciyla gelistirilmistir. Yonergenin ilk kismi, ders kitaplarinin hangi
bélimlerinde (6rn: Unite/konu baslangicinda, konu anlatiminda, konu sonunda veya ek bilgi olarak)
matematik tarihine yer verildiginin tespit edilmesine yoneliktir. Yonergenin ikinci kisminda ise, ders
kitaplarinda matematik tarihinin nasil kullanildiginin ortaya konulmasina amaglanmistir. Bu boliimdeki
siniflandirmalar, Xenofontos and Papadopoulos’un (2015) (1) basit tarihi/biyografik ornekler; (2) bir
formil veya kuralin ispatinda/¢6ziiminde kullanilan tarihi 6geler; (3) bilissel 6gelerden olusan bir
matematiksel ¢6ziim, agiklama ya da ispat gerektiren matematik tarihi iceren matematiksel gorevler ve
(4) matematik tarihi ile glinluk yasamdaki matematigi iliskilendiren tartisma veya projeler olarak
gelistirdigi kategoriler kapsaminda olusturulmustur.
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Tablo 4.
Matematik ders kitaplari analiz yénergesi

Kullanim yeri

Unite/konu baslangicinda (e.g. giris etkinlikleri
Matematik tarihine iliskin 6gelere ders siang (€. giris )

kitaplarinin hangi bélimunde yer verilmistir? Konu anlatimi

Konu sonunda (6rn: kalicilik, transfer vb. )
Ek bilgi (konu disi bilgi)

Kullanim sekli

Basit tarihi/biyografik érnekler
Matematik tarihine iliskin 6geler ders Formiul veya kuralin ispatinda/¢éziimiine yonelik
kitaplarinda nasil ele alinmistir? actklamalar

Matematiksel gérevler

Tartisma/projeler

Bu yonergeler dogrultusunda ortaokul matematik dersi 6gretim programi ve ortaokul matematik
ders kitaplarindaki matematik tarihine iliskin tim referanslarin ortaya konulmasi amaciyla arastirmacilar
tarafindan satir satir incelenmistir. Veri analizi sirecinde, tim veri seti arastirmacilar tarafindan
yonergeler dogrultusunda ayri ayri kodlandiktan sonra, elde edilen kodlamalar birbiriyle karsilastirilarak
uyumlugu kontrol edilmistir.

Bulgular

Ortaokul matematik dersi ogretim programindaki ve matematik ders kitaplarindaki matematik
tarihinin kullanimina iliskin olarak yiritiilen veri analizinden elde edilen bulgular, arastirma sorulari
paralelinde sunulmustur.

Ortaokul Matematik Dersi Ogretim Programinda Matematik Tarihinin Yeri

Ortaokul matematik dersi 6gretim programinda (OMOP) yer verilen matematik tarihiyle ilgili tim
bilesenlerin ortaya konulmasina amaciyla kazanimlar, icerik, egitim durumlari ve sinama durumlari
kapsaminda yapilan igerik analizinden elde edilen bulgular Tablo 5'te 6zetlenmistir.

Tablo 5.
Ogretim programinda yer verilen matematik tarihine iliskin bulgular

Programin égeleri Programdaki kullanimi Kullanim sekli
Kazanimlar 6.1.2.3 nolu kazanima iliskin agiklama Zorunlu
icerik (6grenme alanlari) Hicbir gbstergeye rastlanamamistir. ~ —eeeee
Egitim durumlari Unlii matematikgilerin biyografileri ve matematige olan Oneri

(Ogrenme-6gretme siireci)  katkilarinin derslerde kullanimina ydnelik dneriler

Sinama durumlari

(Olcme-degerlendirme) Hicbir gostergeye rastlanamarmistr -~ ceemeee

5-8.sinif kazanimlari incelendiginde, matematik tarihine iliskin tek 6rnek “Asal sayilari 6zellikleriyle
belirler” kazanimina ait agiklamada (Sekil 1) ifade edilen “Erastosten Kalburu” yardimiyla asal sayilarin
ozelliklerinin  bulunmasidir. Acgiklama ifadesi incelendiginde, Erastosten Kalburu’nun kullanimi bir
oneriden ¢ok, mutlaka yer verilmesi gereken bir durum olarak ifade edilmistir.

6.1.2.3. Asal sayilar ozellikleriyle belirler.
- Eratosthenes (Eratosten) Kalburu yardimiyla 100’e kadar olan asal sayilar bu-
lunur.

206

Sekil 1. Erastosten Kalburu’nun kullanimini iceren kazanim ve agiklamasi (OMOP,2013; 6.sinif, s. 13)



Giilgin TAN-SISMAN & Biisra KIREZ— Cukurova Universitesi Egitim Fakiiltesi Dergisi, 47(1), 2018, 188-215

Ogretim programinin icerik 6gesi kapsaminda sayilar ve islemler, cebir, geometri ve dlgme, veri
isleme ve olasilik olmak Uzere bes temel 6§renme alaninda matematik tarihine iliskin hicbir ifadeye
rastlaniimamistir. Tablo 5’te verildigi gibi, egitim durumlan (68renme-68retme slireci) 6gesinde
“Programda Matematigin Gelisimine iliskin Bilgilendirmelerin Kullanilmasi” bashgi (Sekil 2) altinda tnli
matematikgilerin biyografilerinin, matematige olan katkilarinin dersler de ele alinmasinin 6grencilerin
matematige yonelik olumlu tutum gelistirmesini saglayacagl ifade edilmistir. Ayrica Atatilirk’lin
matematik alanina sagladigl katkilara da matematik 6gretimi siirecinde yer verilmesi vurgulanmistir.
Egitim durumlarinda matematik tarihinin yansitilma sekline iliskin ifadeler incelendiginde ise, bu
ifadelerin 6gretmenlere sunulan &neri ve tavsiye niteliginde oldugu gériilmistiir. Ogretim programinin
olgme-degerlendirme durumlarinda ise matematik tarihine iligskin bir géstergeye rastlanamamistir.

gramd. igin Gelisimine lliskin Bilgilendirmelerin Kull

Matematigin tarihsel gelisimi hakkinda bilgi sahibi olmak ortackul 6grencilerinin matematige
ve matematik 6grenmeye karsi olumlu tutum gelistirmelerine olanak saglayabilir. Matematik tarihi
pek ok Gnemli ve bir o kadar da ilging kisi ve anekdotlarla doludur. Bu tarihsel kigilikler, bu kisilerin
hayatlan, eserleri ve matematige yaptiklan katkilar hakkinda bilgiler payl. k k dersle-
rini dgrenciler icin daha antaml kilacaktir. Omegin Antik Yunan “in en dnemli geometricilerinden
Oklit "in hayatini ve en dnemli eseri Elementler’i tanima firsat: bulan dgrenciler bugiin 6grendikleri
geometri konulannin bundan en az 2500 yil 6nce ortaya kondugunu ve bu bilgilerin bir tarihi miras
olarak kiltirden kiltire aktanldigin goreceklerdir. Insanlik tarihi daha pek cok matematikgi ile do-
ludur. Matematik programi 6grencilerin matematik ve matematik dersine kargi olumlu bakis agst
gel leri ve igi daha iyi na firsat sagl agisindan matematik tarihindk
onemli ayrintilann dgrenciler ile paylagilmasini dnermektedir. Oregin, Pisagor teoremini 6grenen
dgrencilerle Pisagor* un hayatindan birkag ilging ayrintinin paylagiimasi Sgrenme isteklerini artira-
bilir

Bu program ulusal matematik tarihimizin nemli isimlerine de yer verilmesini onermektedir.
Ozellikle cumhuriyetimizin kurucusu Atatirk'in matematik ve geometri terimlerinin Tirkgelesti-
rilmesine yaptis katkilar matematik derslerinde yeri geldike dgrencilerle paylagilmalidir. Ayrica
cumhuriyet déneminde Slgme birimlerine getirilen y gerekliliginden bahsedilebilir. Bu
paylagimlar dgrencilerin matematik hakkindaki gorusterini olumiu yonde etkileme dzelligine sahip-
tir.

Sekil 2. Programda Matematigin Gelisimine iliskin Bilgilendirmelerin Kullanilmasi (OMOP), 2013 s. VIII)

Ortaokul Matematik Ders Kitaplarinda Matematik Tarihinin Yeri

Arastirma kapsaminda incelenen 6 ortaokul matematik ders kitabindaki matematik tarihine iliskin
tim o6rneklerin ortaya konulmasina yonelik olarak yiritilen igerik analizinden elde edilen bulgulara
gore, tum sinif seviyeleri (5-8.siniflar) kapsaminda incelenen toplam 1995 sayfadan, matematik tarihine
iliskin 6rneklerin yer verildigi toplam sayfa sayisi 35’tir. Analiz kapsamina dahil edilen toplam 6 ortaokul
matematik ders kitabinda tespit edilen matematik tarihine iliskin toplam 6rnek sayisi ise sadece 27’dir.
Ders kitaplarinin analizinden elde edilen bulgular Tablo 6'da 6zetlenmistir.

Tablo 6.
Ders kitaplarinda tespit edilen matematik tarihine iliskin bulgular

Kullanim sekli
Formil/kuralin

. Basi ihi . .
Kullanim yeri a.5|t tar'hl/ ispatinda/ Matematiksel Tartisma/
biyografik e o . . Toplam
.. ¢6zUmine yonelik gorevler projeler
ornekler
aciklamalar
Konu baslangicinda 9 - 3 2 14
Konu anlatimi - 3 - - 3
Konu sonunda 6 - 1 - 7
Ek bilgi/konu disi bilgi 3 - - - 3
Toplam 18 3 4 2 27
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Ders kitaplarinda yer verilen matematik tarihine iliskin drneklerin sinif diizeyleri agisindan dagilimi
incelendiginde, en fazla 6rnege (f=12) 8. sinif matematik ders kitaplarinda rastlaniimistir. Tablo 7’de

verildigi gibi, 7.sinif matematik ders kitabinda,

matematik tarihine yoénelik hicgbir

bulguya

rastlanamazken; 6.sinifta sekiz; 5.sinif matematik ders kitaplarinda ise yedi gosterge tespit edilmistir.

Tablo 7.

Ders kitaplarinda yer verilen matematik tarihine iliskin géstergelerin sinif diizeyine gére dagilimi

Kullanim yeri

SI?If . Konu baglangicinda Konu anlatiminda Konu sonunda Ek bilgi Toplam
diizeyi

5.sinif _ _ 7 _ 7
6.sinif 4 1 - 3 )
7.sinif - - — - -
8.sinif 10 2 - _ 12
Toplam 14 3 7 3 27

icerik analizinden elde edilen bulgulara gére, ders kitaplarindan matematik tarihi en fazla konu
baslangiglarinda kullanilmistir. Matematik tarihinin konu baslangicinda kullanimina iliskin 6rneklere Sekil

3 ve 4'te yer verilmistir.

ASAL SAYILAR

Astronom, cografyact, matematikgi ve filozof olan Eratosthenes (Eratosten) MO
284 yilinda Kuzey Afrika'da dogdu. Egitim ve dgretimini iskenderiye ve Atina'da
tamamladi. MO 245 yilina dogru Misir Krali ll, Ptolemaios (Ptolemayes) tarafindan
Iskenderiye sehrine gagriimadan dnce Atina'da yasad, Eratosthenes'in en énemli

bulusu, asal sayilarin bulunmasina yarayan ve kendi adini tagiyan Unlii Eratosten 7
kalburudur.

Temsili resim

Sekil 3. Erastosten’in kisa biyografisi,
(Dikey, 6.sinif, s. 39)

1.souim  (ICGENDE KENAR ACI ILISKIST

P ATAT(RK (iN GEOMETRIYE KATKILART ?

Atatiirk, matematigi iyi bildigi ve sevdigi icin terim devrimine matematikle
baslamigtir. Bilimsel terimlerin Tirkgelestirimesinde Atatirk'dn 1936 yilinda
yazdi§i geometri kitabi énemli bir rol oynamistir. Kitap 1937’de Milli E§itim Ba-
kanlig tarafindan yazar adi konmadan yayinlanmis ve okullarda geometri dgre-
timinde kullamilmigtir. Kitabin ikinci bir baskisi 1971 yilinda Tiirk Dil Kurumu ta-
rafindan yapilmistir. Bugiin kullandiimiz matematik terimlerinin biy(k bir ¢o-
gunlugu Atatirk Uretilmigtir. Eskiden “muvazi, zaviye, mi-
selles, imsiy, 6kil ve yire” gibi matematik terimleri yerine “paralel, agl, Gcgen,
benzerlik, tim / bitiin ve kire” gibi terimler getirilmistir.

%4 Sizce Atatiirk neden geometri kitabi yazma ihtiyaci duymustur?

N

Sekil 4. Atatlirk’iin geometireye katkilari
(Sevgi, 8.sinif, s. 82)

6.sinif ders kitabinda tespit edilen bir 6rnek ve 8.sinif ders kitabinda tespit edilen iki 6rnek disinda,

matematik tarihinin, konu anlatiminda kullanildigi herhangi bir 6rnege rastlaniimamistir. Sekil 5’te 6.sinif
ders kitabinda yer verilen Erastosten Kalburu’nun asal sayilar konusunun agiklamasindaki kullanimi ve
Sekil 6’da ise 8.sinif ders kitabindaki Paskal Ucgeninin olusturulmasina iliskin verilen aciklama

sunulmustur.

Eratosten kalburu yardimiyla 100'e kadar olan asal sayilan bulalim.

3 4| 5 [ 6] 7 [ 8910
13 [ 14 (15| 16 | 17 [ 18 [ 19 | 20
23 |24 | 25 | 26 | 27 | 28 | 20 | 30
32 | 33| 34 | 35 | 36 | a7 | 38 | 39 | 40
41| 42 | 43 |44 | 45 | 46 | 47 | 48 | 49 | 50
51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 50 | 60
61|62 |63 |64 | 65| 66 | 67 | 68 | 69 | 70
71 [ 72| 73 |74 | 75| 76 | 77 | 78| 70 | B0
81| B2 | 83 | B4 | 85 | 86 | B7 | B& | 89 | 90
o1 | 92 |93 o4 | 95 | 96 | 07 | 88 | 09 | 100

1
1
21
31

$in

Tabloda 1 asal sayl olmadigi igin x isareti konulmustur, 2 asal bir sayl oldugu igin x isareti
konulmamis, 2'nin tam Katlarina x isareti konulmustur, 3 asal sayi oldugu igin x isareti konulmamig, 3'(n
tam Katlarina x isareti konulmustur. Ayni islemi 3'ten biyiik olan x isareti konulmamis dogal sayilar igin
de tekrarladigimizda tabloda sadece 100'e kadar olan asal sayilar beliflemis oluruz,

100'e kadar olan asal sayilar; 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71,
73,79, 83, 89 ve 97'dir.

Sekil 5. Erastosten Kalburu
(Dikey, 6.sinif, s. 41)

7.2, G 1
7.2, ORIk, L
‘Yandaki sayilann olugturduu Gggeni inceleyerek sayilar

arasindaki iligkileri belirleyelim. 1

Sayils sturdugu Oggende her satinn baginda ve sonunda 1
bulunur, Ortadaki terimler ise Ustteki ardigtk iki terimin toplamidir.

0 s
20 15 6 1
Fransiz matomatikci Blaise Pascal'in says Gogoni
Gzerinde birgok calismas: vardr, Bu nedente bu
say) Ucgeni gonoliikio “Paskal Uggeni™ olarak

10710 s 1

5 20 15 6 1

ceki sy,
Blaise Pascal 1653 sayfalk bir calsmada anlatrrigtr.

Farki kaynakiara gore 1048 yiinda Nisabur'da
dogan Omer HAYYAM'in da by say Gggenini
incelendigi belitiimektedir

171 2 38 @ 21 7 1
Uggeni olugturan sayllan kirmizi ile
gosterilen oklar yoninde topladigimizda
Fibonocci Dizisi denilen; 1, 1, 2, 3, 5,
8, 13, 21 ... dizisini elde ederiz. Dizinin bir
terimi, kendisinden hemen onceki iki 1%
terimin toplamina esittir.

® 5 B 13 31 34
; J i
7

Sekil 6. Paskal Ucgeni

(MEB, 8.sinif, s. 78) 208
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Bunlara ek olarak, matematik tarihinin konu sonunda kullanimina iliskin 6rneklere sadece 5.sinif ders
kitaplarinda rastlanmistir. Sekil 7°de veri analizi ve yorumlama konusunun sonunda Wiliam Playfair ve
sttun grafigine iliskin agiklamalarin yer aldigi; Sekil 8’de de parantez isaretinin matematikte kullanimina
iliskin agiklamalarin yer aldigi 6rnekler sunulmustur.

Bunu biliyor musunuz? Bunu biliyor musunuz’

Siitun grafigini kesfeden kisinin iskogyal bilim adami William Playfair oldugunu biliyor

Parantez isareteni matematikte ilk kullanan kisilerin 1608 yilinda Alman matematikgi Cris-

muydunuz? William Playfair, stitun grafigini ilk kez 1781'de Iskogya'nin ithalat (dig ahm) ve topher Clavius ve 1629 yilinda Hollandal matematikgi Albert Girard oldugunu biliyor muy-

ihracat (cis satim) miktarlarini gostermek igin kullanmigtir. \ dunuz?

_J
Sekil 7. Wiliam Playfair ve stitun grafigi Sekil 8. Parantez isaretinin matematikte kullanimi
(MEB, 5.sinif, s. 127) (MEB, 5.sinif, s. 61)

Ders kitaplarinda matematik tarihinin ek bilgi veya konu digi bilgi olarak kullanimina iliskin sadece
6.sinif dizeyinde 3 Ornek tespit edilmistir. Sekil 9’da dinyaca Unla Tirk matematikgi Cahit Arf’in
biyografisi, veri analizi konusunun sonunda ek bilgi olarak verilmistir.

Cahit ARF

Ulkemizde matematigin simgesi haline gelen Cahit Arf, 1910 y»-
linda Selanik te dogdu. 1932 yilinda Galatasaray Lisesinde matema-
tik 5gretmeni, 1933 yilinda istanbul Universitesi Fen Fakiltesinde
profesor yardimeisi (dogent adayr) olarak gorev yapti. Doktorasini Bl
1938 yilinda Almanya'da tamamiadi. Daha sonra Istanbul Universi-
tesine donen Art, 1943'te profesor, 1955'e ordinaryls profesor oldu.

Cahit Arf, bitan Tark matematikgilerine esin kaynag olmug, yap-
tign uyanilar ve verdigi fikirlerle gevresindeki tom matematikgilerin
ve yeni bir bakig agisiyla yonien-

Sekil 9. Cahit Arf (Dikey, 6.sinif, s. 151)

Matematik tarihine iliskin 6gelerin ders kitaplarinda kullanim sekline iliskin elde edilen bulgularda ise
cogunlukla basit tarihi veya biyografik bilgiler seklinde kullanildig goriilmistir. Tablo 8'de verildigi gibi,
ders kitaplarinda tespit edilen toplam 27 6rnekten 18’i matematik tarihinin basit tarihi veya biyografik
bilgiler formunda yansitildigini géstermektedir.

Tablo 8.
Ders kitaplarinda yer verilen matematik tarihinin kullanim sekline iliskin bulgular

Kullanim sekli

Sinif F tl/kural

IPI . Basit tarihi/ biyografik . ormil/ “ur"a |r.1. Matematiksel Tartisma/
dizeyi . ispatinda/¢6ziimine N . Toplam

ornekler . gorevler projeler
yonelik agiklamalar

5.sinif 6 - 1 - 7
6.sinif 5 1 1 1 8
7.sinif - - - - -
8.sinif 7 2 2 1 12
Toplam 18 3 4 2 27

Matematik tarihinin basit tarihi veya biyografik bilgiler formunda kullanimina iliskin 6rnekler Sekil 10
ve Sekil 11'de sunulmustur.
Ali KUSCU

Tirk-Islam diinyasinin biyik astronomi ve kelam alimi olan Ali Kuggu,
XV. yiizyil baglaninda Semerkant'ta dogdu. Ali Kuggu'nun babasi Muhammed,

Unld Tark sultani ve astronomu Ulug Bey'in kusgusu oldugu igin ailesi "Kusgu*

EBU’L VEFA EL BUZCANI (d.10 Haziran 940- 6. 1 Temmuz 998), iran’li matematikgi

ve astronom. lakabiyla meshur oldu. Kiigik yagtan itibaren matematige ve astronomiye ilgi du-
yan Ali Kusgu, devrin en biyik alimleri olan Bursali Kadizade Rumi, Giyaseddin
Ebu’l Vefa, matematik sahasinda ozellikle trigonometri (izerinde ¢alismalar yapmistir. Cemsid ve Muinuddin Kas7den matematik ve astronomi dersi aldi.
Trigonometrinin alti esas orani arasindaki trigonometrik iliskileri ilk defa ortaya koymustur. .
Bu oranlar ganamazde aynen kullaniimaktadir, Fatih Sultan Mehmet Ali Kuggu'yu Istanbul'a davet etti. Kuscu padigahin tekli-
, fini kahul atti
Sekil 10. Ebil'| Vefa El Buzcani, (MEB, 8.sinif, s. 145) sekil 11. Ali Kuscu, (Dikey, 6.sinif, s. 127)
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Ders kitaplarindan elde edilen diger bir bulgu ise, matematik tarihinin bir formil veya kuralin
ispatinda ¢6zimiinde destekleyici bir unsur olarak kullaniminin sinirh oldugudur. Sekil 5 ve Sekil 6'da
verilen o6rnekler bu kullanim tlrlne iliskin 6rneklerdir. Bu bulguya ek olarak, ders kitaplarinda
ogrencilerin matematik tarihini deneyimlemesine iliskin sunulan firsatlarinda oldukga yetersiz oldugu
tespit edilmistir. Bu baglamda, matematik tarihinin 6grenciden bir matematiksel ¢6ziim, agiklama ya da
ispat yapmasini gerektiren matematiksel gorevler kapsaminda kullanimina iliskin sadece 4 6rnek tespit
edilirken; matematik tarihi ile ginlik yasamdaki matematigi iliskilendiren tartisma/projelerin
kullanimina iliskin sadece 2 6rnege rastlanmistir. Bunlara iliskin olarak Sekil 12’de verilen 6rnekte,
matematiksel gérev olarak 6grencilerden Pisagor Bagintisi kuralinin agiklanmasi istenirken; Sekil 13’te
ise Eski Misirlilarin kullandigi sayi sistemine iliskin kisa bir agiklama verildikten sonra 6grencilerden bu
sistemi kullanarak dort islem yapmanin zorluklari neler olabilir sorusu yoéneltilmistir. Bu tartisma
sorusunun cevaplanabilmesi icin 6grencilerin hem Eski Misirlilarin kullandig sayi sistemi hakkinda bilgi
edinmelerini hem de ginimuzdeki kullanimina iliskin degerlendirmeler yapmalari istenmektedir.

= 5 = -
4. BOLOM PISAGOR BAGINTISI DOGAL SAYILARLA ISLEMLER
PUnI\‘J Yunan filazofu olan Pythagoras (Plsa- Bilinen en eski sayma sistemlerinden biri eski Misirilara ait .x,"u‘; — T
gor) yaklagik olarak MO 580 — MO 500 tarihle- S olanidir. Eski Misirfilann kullandiklan resim yazisinin (hiyeroglif) sembollerts | semboliert cisim
ri arasinda yasamistir. Antik gagin en Gnli ad- = baglangict MO 3300 yilina kadar gider, Boylece Misirhlar ortalama ___
larindan biri olan Pisagor, gok ysnid kisiliginin ~

c-vatsb? 5300 yil 6nce, milyona kadar olan sayilan kapsayan bir sistem 1

yaninda matematikgi sifatini layikiyla hak et- z
migtir. Bu eski Yunan filozofu ve bilim adami- - geligtirmiglerdir. Eski Misirda, rakam ve sayilar bazi sembollerin 10

mn gindmiizde dahi gegerli ve tim zamanlar “~ (gekillerin) yan yana gelmesiyle ortaya ¢ikiyordu, Batin rakamlar,

igin de gegerliligini koruyacag anlagilan Gnli ™. 7 degigik geklin bir araya gelmesiyle ifade ediliyordu, Eski Misirli- o
teoremi bu savi dogrulamak igin yeterlidir ~ 1" o i
Pletgrots ve gengitinds Iy bir 3TN lanin 1'den 1 000 000'a kadar olan sayllan gdstermek ve yazmak ‘i
mis olan Pisagor, birgok seyahat yaprmistir. S ~ icin kullandiklan semboller (sekiller) tabloda gosterilmigtir,
S V8 Miairda gegirmif) uzun VINGEEUESSS, a B * Eski Misidilann kullandig) sayi sisteminde kullanilan sem- 1999
limsel yagamina olumlu katkilar saglamistir. e
@ Verilen (iggende Pisagor Bagintisi uygulanmigtir. Sekilde verilenlers gére sizce Pisagor || [Pollere (sekillerle) toplama, gikarma, garpma ve bolme iglemle- 109000
Bagintisi'min kurali ne olabilir? rini yapmanin zorluklan neler olabilir? 560 600
Sekil 12. Pisagor Bagintisi, Sekil 13. Eski Misirhlarda sayi sistemi
(Sevgi, 8.sinif, s. 110) (Dikey, 6.sinif, s. 15)

Tartisma ve Sonug

Matematik tarihinin, ortaokul matematik dersi (5-8.siniflar) 6gretim programi ve ortaokul matematik
ders (5-8.siniflar) kitaplarindaki durumunun incelenmesi amaciyla yirutilen bu calismadan elde edilen
bulgular, hem program hem de ders kitaplarinda matematigin tarihsel boyutuna yer verildigini
gostermistir. Ogretim programinin kazanimlarina iliskin elde edilen sonuglarda, sadece tek bir kazanima
ait aciklamada dogrudan matematik tarihine yer verildigi tespit edilmistir. Egitim durumlarinda ise
“Programda Matematigin Gelisimine iliskin Bilgilendirmelerin Kullaniimasi” bashgi altinda matematik
tarihinin kullanimini destekleyici éneriler sunulmustur. icerik ve 8lcme-degerlendirme &6gelerinde ise
matematik tarihine iliskin hi¢cbir duruma rastlanilamamistir. Elde edilen bu sonuglara gére, 6gretim
programinda matematik tarihinin matematik egitimindeki rolinin dikkate alinmasina ragmen,
matematik tarihinin programin 6geleriyle tam ve kapsamli olarak bitlinlestirilemedigi agiktir. Bu sonug,
programin kazanimlarindan, degerlendirme 6gesine kadar tim 0Ogelerinde matematik tarihinin dengeli
bir sekilde harmanlanmasi gerektigine isaret etmektedir. Matematik tarihiyle butinlestirilmis bir
ogretim programi, Ogrencilere anlamli 6grenme deneyimlerinin saglanmasinda olduk¢ca 6nemlidir.
Lingard’in (2000) da ifade ettigi gibi “Matematik tarihinin programa dahil edilmesi 06grenci
motivasyonunu ve basarisini arttiracak, matematigin gelisime acik yapisina vurgu yapacak ve
matematigin ¢ok kiltlrli mirasini ve konularin kiltirel boyutunun takdir etmesini saglayacaktir.” (s. 16).
Benzer sekilde Bidwell (1993) matematik tarihine yer vermeyen Ogretimi “ada” metaforu ile
ozdeslestirerek, bu adadaki 6grencilerin matematigi “sinirlari belli, cansiz, duygulardan arinik ve
tamamen kesfedilmis” (s.461) olarak algiladiklarini; fakat matematik tarihinin 6gretime entegrasyonu ile
“6grencilerin bu matematik adasinda kurtarilarak; sonsuz, canli, duygu dolu ve kesfedilmeyi bekleyen
matematigin anavatanina yerlestiriimelerine” yardimci olacagini ifade etmistir. Bu amaca yonelik olarak
matematik tarihinin, 6gretim programinin tiim 6geleriyle iliskilendirilmesi; ayni zamanda da 6gretmenler
ve ders kitabi yazarlari icin daha dikkat ¢ekici hale getirilmesi dnerilebilir.

”
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Ayrica, ¢alisma kapsaminda incelenen 6 ortaokul matematik ders kitaplarindaki toplam sayfa
sayisinin 1995 olmasina ragmen, sadece 35 sayfada matematik tarihine iliskin gostergeye rastlanmasi,
ogrencilerin dort yillik ortaokul egitimleri boyunca matematik tarihine iliskin deneyimlerinin oldukga
sinirli olacaginin en giigli gostergelerinden biridir. Alan yazinda benzer bir bulguya Norve¢ matematik
ders kitaplarindaki matematik tarihinin incelendigi bir calismada da (Smestad, 2000) rastlanmistir.
Bunlara ek olarak, dersi kitaplarinda matematik tarihine iliskin tespit edilen toplam 6rnek sayisinin
sadece 27 olmasi, ders kitaplarindaki matematik tarihinin oldukga sinirli olarak kullanildigini agik¢a
ortaya koyan bir diger sonugtur. Sinif dizeyleri dikkate alindiginda ise, 7.sinif ders kitaplarinda
matematik tarihine iliskin higbir Ornege rastlanilamamistir. Bu sonugtan hareketle, 5 ve 6.sinif
ogrencilerinin sinirl diizeyde de olsa matematiksel bir kavram, formul veya kuralin gelisimini, dayandigi
temelleri matematik tarihi perspektifi agisindan deneyimleme sansina sahip olduklari, 7.sinifa
geldiklerinde ise matematik tarihi ile karsilasma sansinin tamamen ortadan kalktigi seklinde
yorumlanabilir. Diger bir deyisle, ders kitaplarindaki bu kopukluk, oOgrencilerin matematigi, tarihi
vapisiyla birlikte bir biitlin olarak anlamlandirma siirecini olumsuz yonde etkileyebilir.

Bunlara ek olarak, ders kitaplarinda matematik tarihinin kullanimina yénelik olarak tespit edilen
gostergelerin yarisindan fazlasinin ansiklopedik bilgiler formunda kullanildigi gérilmistir. Alan yazindaki
farkll calismalarda da bu sonucu destekleyen bulgular elde edilmistir.  Ornegin Xenofontos ve
Papadopulos (2015), Guney Kibris ve Yunanistan’da kullanilan matematik ders kitaplarinda, matematik
tarihinin benzer sekilde ele alindigina deginmistir. Baki ve Butiner’in (2013) calismasinda elde edilen
bulgularda da matematik tarihinin ders kitaplarinda c¢ogunlukla kisa biyografik bilgiler ve
matematikgilerin resimleri kapsaminda yer verildigi tespit edilmistir. Bu baglamda arastirmadan elde
edilen bu sonuglarla, ders kitaplarinda 6grencilerin matematik tarihini deneyimlemesi ve etkilesim
kurmasini destekleyen orneklere nadiren yer verildigi agik¢a ortaya konulmustur. Bu durumun olasi
temel sebeplerinden biri 6gretim programinin kendisinden kaynakli olabilir. Ozellikle Tiirkiye gibi
merkezi bir egitim sistemine sahip olan tlkelerde, var olan tek bir resmi program yine resmi otoriterlerce
onaylanmis ders kitaplarinda hayat bulmaktadir. Bundan dolayr da, resmi programda yer verilen
matematik tarihinin kapsami ve derinligi, ders kitaplarinda yer alacak matematik tarihi 6gelerinin de
derinliginde ve cesitliliginde dogrudan belirleyici rol Gstlenmektedir. Sonug olarak, matematik tarihine
hem 6gretim programinda hem de ders kitaplarinda yer verilme durumunun nitelik ve nicelik agisindan
oldukga ylizeysel ve yetersiz oldugu gorilmektedir.
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