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Abstract: This study investigates the use of the history of mathematics in secondary school mathematics coursebooks
designed according to the new curriculum prepared in 2018 and to make alternative suggestions in which mathematics
history can be used. For this purpose, four mathematics coursebooks, which were decided to be taught in schools affiliated to
the Turkish Ministry of National Education for four years as of 2018, were analyzed by document analysis method, and this
research attempted to determine to what extent the history of mathematics was used in these coursebooks. While making this
analysis and analyzing the data, the categories proposed by Erdogan et al. (2015) were used, including “historical notes,”
“notes on usage areas of mathematics,” “applications with historical notes,” and ‘“historical elements in students’
extracurricular activities.” As a result of the study, it was found out that the 27 elements of the history of mathematics used in
the coursebooks were mostly included at the fifth grade, in the lead-in stage, in the area of learning numbers and operations,
in the form of small historical snippets about the historical development of situations other than mathematics. In light of these
findings, it can be suggested that the history of mathematics is not used sufficiently in secondary school mathematics
coursebooks.
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Oz: Bu ¢alismanin amaci 2018 yili 6gretim programima gore diizenlenmis ortaokul matematik ders kitaplarmda matematik
tarihinin kullanilma durumunu incelemek ve matematik tarihinin kullanilabilecegi alternatif 6nerilerde bulunmaktir. Bu amag
dogrultusunda, 2018 yil1 itibariyle dort yil siireyle milli egitim bakanligina bagh okullarda okutulmasimna karar verilmis dort
matematik ders kitab1 dokiiman analizi yontemiyle incelenmis ve sdz konusu kitaplarda matematik tarihinin ne derece
kullanildig1 belirlenmeye ¢aligilmistir. Bu inceleme ve verilerin analizi yapilirken Erdogan, Esmen ve Findik’m (2015)
onerdigi siniflandirmaya uygun olarak “tarihi notlar”, “matematigin kullanim alanlarina iliskin notlar”, “tarihsel notlarla
birlikte uygulamalar1” ve “6grencinin okul dis1 ¢aligmalarinda yer alan tarihsel dgeler” kategorileri kullanilmigtir. Calisma
sonunda incelenen ders kitaplarinda karsilagilan 27 matematik tarihi 6gesine ¢ogunlukla besinci sinif seviyesinde, konuya
giris asamasinda, sayilar ve islemler 6grenme alaninda, matematik digindaki durumlarin tarihsel gelisimlerine iliskin ufak
tarihsel parcalar seklinde yer verildigi goriilmiistiir. Bulgular 1s18inda ortaokul matematik ders kitaplarinda matematik
tarihinden yeterince yararlanilmadig sdylenebilir.

Anahtar Kelimeler: Matematik ders kitaplari, matematik tarihi, matematik egitimi

Tiirkge siiriim i¢in tiklayiniz

1. Introduction

The origin of mathematics that mankind uses to understand nature and to make its life sustainable within a
certain framework and how it developed throughout history is undoubtedly important when considered in terms
of the history of mathematics. While mathematics is a simple counting, measurement, and calculation work for
some, it is a way of thinking, a technique of calculating by developing strategies (Agoshko & Puel, 2009), and a
communication tool in the context of being the common language of science (Yenilmez & Uysal, 2007). Burton
(2017) states that mathematics is “derived from the Greek word ‘mathema,” which means knowledge, science
and learning” used in the early inscriptions to indicate any teaching or field of study. Guillen (2010) defines
mathematics as a field that has a single language for all humanity with regards to its structure and is of great
importance in terms of being at the center of all technological developments and scientific achievements reached
by humanity.

Russell (1872-1970), who put forward the logical basis of mathematics in Principia Mathematica, stated that
mathematics associated with logic would help an individual understand mathematical knowledge. In addition,
mathematics, which enables logical thinking in daily life and is accepted as a logical system (Baki, 2006;
Baykul, 2003; Bruner, 1962; Charles, 2003; Hersh, 1997; Ministry of National Education [MoNE], 2018;
National Council of Teachers of Mathematics [NCTM], 2000; Ozmen 2004), has an important place in human
life. It is a predictable fact that in the past, as in today, and tomorrow, humanity will have a fairly tight
connection with mathematics. However, prejudices about mathematics in terms of mathematical concepts being
related to each other, requiring problem-solving skills, representation of thought, not directly itself, but special
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symbols and signs expressing thought (Yildirim, 1996) and relatively having an abstract language are directly
related to how it is taught (Vygotsky, 1985; Hare, 1999). In this context, the history of mathematics is also
included as one of the methods adopted in mathematics teaching in order for a student to think mathematically,
to understand the value of mathematics, and to develop a positive attitude towards mathematics.

Nearly all of the research into the history of mathematics in a mathematics course (Albayrak, 2011; Baki &
Giirsoy, 2018; Basibiiyiik, 2018; Canady, 1983; Ersoy, 2015; Goker, 1997; Giirsoy, 2010; Karakus, 2009;
Kasikei, 2015; Lit, Siu & Wong, 2001; Jankvist, 2009; Ozcan, 2014; Ozdemir & Goktepe, 2012; Thomaidis &
Tzanakis, 2009; Tokay, 2019; Tozliiyurt, 2008; Varol, 2019; Yenilmez, 2011) concluded that there were positive
increases in students’ attitudes towards the course through their mathematical history practices in their
mathematics course achievement, creativity (Ay, 2019), and interest and motivation for the course (Mersin,
2019). Besides, Kiigiikoglu’s (2019) suggested that students have a better understanding of the historical
development and nature of mathematics in a teaching environment enriched with the history of mathematics.
McBride and Rollins (1977) stated that, according to most of the students, mathematics is fixed, unchangeable,
consists of a set of formulas and rules, while students can have more than one way to reach the results of
mathematical problems, and that mathematics is a science that develops and enhances rather than just formulas
after applied lessons in which mathematics history activities are used. Siu and Tzanakis (2004) argued that the
history of mathematics should not be considered as a separate part of mathematics teaching but as an integrated
and natural part. Just as it is not possible to consider art history separately from art, it is impossible to consider
the history of mathematics separately from mathematics (Fauvel & Van Maanen, 2002). Despite these positive
defenses and results, studies on the use of the history of mathematics in mathematics teaching remain at the level
of analysis and application on small groups.

Since the 1970s, studies mentioning the importance of the history of mathematics for mathematics education
are observed in the literature. Today, the National Council of Teachers of Mathematics (NCTM), which
primarily guides mathematics teaching worldwide, and the other institutions such as the International Study
Group on the Relationship between the History and Pedagogy of Mathematics [HPM]) and the Mathematical
Association of America are encouraging the use of the history of mathematics in mathematics teaching (Bas,
2019; Fried, 2001; Gengkaya, 2018). Hong Kong, which is mostly in the top ranks in international assessments,
specifically touched on the use of mathematics history in the mathematics curriculum (Bagibiiyiik, 2018). In
addition, there are supportive statements about including the history of mathematics in the curricula of countries
such as China, Germany, Poland, and Portugal (Fauvel & Maanen, 2002). Considering the new curriculums
published in 2009, 2013, and 2018 (ilhan & Aslaner, 2019) by the Ministry of National Education in Turkey,
which included constructivist approaches in its curriculum as of 2005, in the 2009 mathematics curriculum, it
was stated that it was among the general aims of contributing to students’ understanding of how mathematics
developed in the historical process, what role it played in the development of human thought, and how it
provided benefits to other sciences. The curriculum does not only mention the importance of the history of
mathematics but also includes examples of activities for the history of many concepts such as probability,
rational numbers, clock, money, geometric objects, and measurement. (MoNE, 2009). In the 2013 mathematics
curriculum, which was designed later, it was mentioned that the history of mathematics, which includes
interesting anecdotes, important people, and their contributions to mathematics, would make mathematics
lessons more meaningful for students. However, the history of mathematics was not mentioned at all in the 2018
secondary school mathematics curriculum. When the number of the studies conducted in recent years on the use
of mathematics history in mathematics teaching and the positive results revealed by the scientific findings of
these studies (Ay, 2019; Basibiiyiik, 2018; Biitiiner, 2020; Furinghetti, 2019; Kii¢iikkoglu, 2019; Mersin, 2019;
Tokay, 2019; Varol, 2019), the secondary school mathematics curriculum does not include the history of
mathematics. While this is the case regarding the curriculum, it may be necessary to examine the situation in the
mathematics coursebooks, which is one of the main sources that can transfer the history of mathematics to
students.

When studies examining the use of the history of mathematics in mathematics coursebooks (Baki & Biitiiner,
2013; Erdogan, Esmen & Findik, 2015; Incikabi, Kepgeoglu & Kiigiikoglu, 2017; Tan Sisman & Kirez, 2018)
are analyzed, it is seen that these studies are not conducted based on the coursebooks designed according to the
last (2018) secondary school mathematics curriculum and that they are limited to presenting the current situation.
In this study, unlike the previous studies, suggestions will be made regarding which examples of mathematics
history can be used for which objective, at which class, and in which unit. In this context, this study seeks
answers to the following questions regarding the elements of the history of mathematics and the use of the
history of mathematics in the secondary school mathematics coursebooks distributed by the Ministry of National
Education in Turkey to be taught in secondary schools affiliated to the Ministry of National Education in the
2019-2020 academic year:

v How is the distribution of the course contents by grade levels?
v" How is the distribution by the stage of the course in the coursebooks?
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v" How is the distribution by usage methods?

v How is the distribution by the learning domains?

v" What can be the elements of the history of mathematics that can be suggested based on the grade levels
according to the secondary school mathematics course curriculum?

2 Method

In this study, which examined the elements of the history of mathematics (EHM) included in the secondary
school mathematics coursebooks organized according to the 2018 curriculum, a descriptive method of the
qualitative research designs was used, and data suitable for the research questions were collected through
document review. It is the analysis of written materials, which include data on the cases that are aimed to be
researched, in terms of its scope and content (Yildirim & Simsek, 2013). In this study, all rules underlined to be
followed within the scope of “Higher Education Institutions Scientific Research and Publication Ethics
Directive” were followed. Since the research is within the scope of document analysis, none of the actions stated
under the title “Actions Against Scientific Research and Publication Ethics,” which is the second part of the
directive, were not taken.

2.1. Data Collection Tool / Tools

In the document review, mathematics coursebooks prepared by the Ministry of Education in Turkey to be
taught in the 5th-8th grades of secondary school in accordance with the secondary school mathematics course
curriculum adopted by the Board of Education in the 2019-2020 academic year were used. Details of the
coursebooks included in the research are shown in Table 1.

Table 1. Coursebooks Reviewed in the Study

Grade Publisher Half-title Explanation

5th SDR Dikey Publications  This book has been accepted as a coursebook for 5 (five) years as of the
2018-2019 academic year with the decision of the Board of Education of
the Ministry of National Education dated 28/05/2018 and numbered 78 (in
the 170th row of the attached list).

6th Ogiin Publications This book has been accepted as a coursebook for 5 (five) years as of the
2019-2020 academic year with the decision of the Board of Education of
the Ministry of National Education dated 18/04/2019 and numbered 8 (in
the 173rd of the attached list).

7th EkoYay Publications This book has been accepted as a coursebook for 5 (five) years as of the
2019-2020 academic year with the decision of the Board of Education of
the Ministry of National Education dated 18/04/2019 and numbered 8 (in
the 163rd row of the attached list).

8th Kok Publications This book has been accepted as a coursebook for 5 (five) years as of the
2018-2019 academic year with the Board of Education of the Ministry of
National Education dated 28.05.2018 and numbered 78.
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Figure 1. Coursebooks Reviewed in the Study

322



Assessment of a Middle-School Mathematics Teacher’s Knowledge for Teaching the 5th-Grade Subject of Fractions

2.2. Data Analysis

While examining the coursebooks included in the study, their distribution according to the elements of the
history of mathematics (EHM) contents, grade levels, stage of the course, usage methods, and learning domains
was discussed.

In data analysis, categories suitable for the classification suggested, especially by Erdogan et al. (2015), were
used. These categories were discussed in four parts to determine how the history of mathematics is used in the
mathematics coursebooks and shown in Table 2. Next, the coursebooks were subjected to content analysis again
according to the content classification of Mersin and Durmus (2018) and Tzanakis and Arcavi (2000). In
addition, the coding of the historical elements used in the coursebooks, the content, the usage methods, the stage
of the course, the learning domain, and how this situation changed according to the grade levels with regards to
the history of mathematics were carried out by three different experts. Findings were presented with percentages,
frequency tables, graphs, and sample pictures.

Historical notes  Notes giving information such as dates, biographies, anecdotes, the origin of symbols and
words (How numbers were expressed in ancient civilizations, the historical development of
pi, etc.).

Notesonusage  Notes explaining the various uses of mathematics emerging in the historical process (using

areas of primitive number symbols for counting, reading the order in nature with Fibonacci numbers,
mathematics etc.).

Applications Explanation of notes on the history of mathematics with various examples or applications

with historical  (showing how fractions are written, showing how to read number symbols, etc.).
notes

Historical Items for extracurricular activities such as projects involving the history of mathematics and
elements in performance tasks (examination of a mathematician’s studies, research on the history of a
students” concept, etc.)

extracurricular

activities

Figure 2. Classification according to Erdogan, Esmen, and Findik (2015)

Before starting to analyze the data, three experts made examinations to decide which item to be treated as
EHM in which content and to reach a consensus. It was seen that Erdogan et al. (2015) discussed the history of
mathematics as “objects that clearly carry information about the fields of occupation of the history of
mathematics” in their research. In this sense, some examples are given in Figures 3, 4, 5, and 6 to understand
which element is suitable for which content.

2,8,5,7,11,18,17,19, 23, 29, ..

Examine the numbers given above. Make a comparison by remembering even and
odd natural numbers. Find the prime numbers up to 100 with the help of Sieve of
Eratosthenes and determine the common properties of these numbers.

Since the number 1 has no divisor
other than itself in the hundred table on ol b~ A 7l !
the right, draw it over. 11)| 2 |(13)| 34 | 15 | 16 |(17)| 28 |(19)| 20
v Circle 2 and cross out its multiples. f f f
v Circle 3 and cross out their multiples. | |4 Vosail v, i bt 1)
v Circle 5 and cross out its multiples. 31) 32 | 33| 34 | 35 | 36 |(37)| 38 | 39 | 40
v Circle 7 and cross out its multiples. 1

Circle the remaining numbers. Write

2)[B)| A |IB)| B I B |9 (0
21|22 ((23)| 24 | 25 | 26 | 27 | 28 |(29)| 30

41)| 42 |(43)| 44 | 45 | 46 |(47)| 48 | 49 | 50

the numbers enclosed in the circle: 51| 52|63)| 54 5] 56| 57 s¢'|69)| 66
2,3,5,7,11, 13, 17,19, 23, 29, 31, 37, 41, ~ Il
43, 49,53, 59, 61, 67, 71, 73, 79, 83, 89, 97 61) 62 | 64 | 64 | 65 | 66 |(67) 66 | 69 | 70

The numbers we wrote above are
prime numbers up to 100. Except for 2, |
the other prime numbers are the only 81 82 (83 84 85 86 87 86 (89) 90
natural numbers. The prime numbers are T B Y T T B B
1, and there is no divisor other than itself.

71)| 72 |(73)| 74 | 75 | 76 | 77 | 78 |(79)| 80

91|92 |93 (94| 95| 96 |(97)| 98 | 99 (100

Figure 3. An item that is not considered a historical item (Ogiin Publications. 6th grade, p. 48)

When the sieve of Eratosthenes activity in the 6th-grade mathematics coursebook is examined in Figure 2, it
is seen that no historical data is included, and therefore such items were not considered as historical items. It
could be regarded as a historical element if it was mentioned that Eratosthenes lived in the 250s BC and that the
sieve in question was useful not only to find prime numbers from 1 to 100 but to any number of the desired size.
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Atatiirk’s Geometry Book
About a year and a half before his death, Atatiirk wrote a

book called “Geometry” with his own hand in the winter 25—'(;
months of 1936-1937, just after the third Turkish 4 5

Language Congress. In this 44-page work, terms such as a
dim;sgsigon, spa?:; surface, level,p d?a.me!ex, radius, section, GEOMETRI
circle, tangent, angle, bisector, inside angle, outside
angle, base, oblique, fracture, horizontal, vertical,
corresponding. position, triangle, quadrilateral, pentagon,
diagonal, equilateral, isosceles, parallelogram, lateral,
trapezoid, plus, minus, times, divide, sum, ratio,
proportion, derivative, area, conjecture, and justification
were derived by Atatiirk.

Omer L. Ornekol’s memoir regarding this subject is given
below.

Atatiirk, the principal of the high school and math teacher Omer Beygo. and the deputy
principal philosophy teacher Faik Dranaz and other relevant people came directly to the
high school. Here, they first visited the congress hall and private rooms where the
historical congress was held on September 4, 1919, and they were affected. Then they
visited the geometry (then named hendese) course of the 9/A class of high school as a
group. In this lesson, they invited a female student to the blackboard. The student had
difficulty and made mistakes in saying that the two parallel lines she drew on the board
intersected with two other parallel lines and the names of the angles formed by their
intersection. Affected by this situation, Atatiirk responded, “Students cannot be given
information in these incomprehensible terms. Lessons should be explained in new terms in
Turkish™ and took the chalk and used new terms in Turkish “such as “ag” (angel) as the
counterpart of “zaviye,” “kenar” (edge) as the counterpart of “dil1,” “liggen” (triangle) as
the counterpart of “miisellesin™ and meanwhile explained some geometry issues and the
Pythagorean theorem.

p atam.gov.

Figure 4. An item considered as a Historical Note (EkoYay Publications. 7th grade, p. 173)

As in Figure 3, the information provided only in the form of an information note or reading text was
evaluated in the “historical note” category, without a direct connection to mathematics and without asking any
questions or problems after the element.

Did you know? w
~ N

Timeline
The strip on which the events from the past to the present are processed in chronological order is called
the timeline. In the timeline, the birth of the Prophet Jesus is considered to be the beginning. It is shown as

before the birth of the Prophet Jesus (BC) and after the birth (AD).
See the timeline below.

[ | THEFIRSTAGE | MIDDLEAGE |  NEWAGE |  moDERN AGE
3500 The 0 375 1453 1789 French
Invention RULESICRE Migration Conquest of Revolution
of Writing of Tribes Istanbul

We can indicate the numerical values of the years in which the events in the timelines took place with
whole numbers. For example, the numerical value of the date of the invention of writing is expressed as —
3500, and the numerical value of the Conquest of Istanbul as +1453.

\§ J

Figure 5. An item accepted as Notes on Usage Areas of Mathematics (Ogiin Publications. 6th grade, p.85)

The notes and information in which other areas where mathematics is used are expressed as in Figure 4 are
evaluated in the category of “notes on usage areas of mathematics.” For example, another information note in the
Tth-grade mathematics coursebook, in which the adoption date of the Turkish Flag measures and fixed rates are
given, is also evaluated within this scope.

The first thing that comes to mind when it comes to the
Dardanelles Campaign, the symbol of these battles, the Ottoman
minelayer hero Nusret, dispersed the allied navy during the 18 March
Naval War and became a source of joy for the Turkish nation. This
ship laid 26 mines parallel to the shore, floating meters apart and 4.5
meters below the water. It has changed the fate of a war.

Accordingly, calculate how many meters the distance between the
first mine and the last mine is.

Figure 6. An item considered as Applications with Historical Notes (SDR Publications. 5th Grade, p. 235)

When Figure 5 is examined, information was given about the history of the Gallipoli War, and then a
problem was asked in this context. Historical notes prepared in this way are included in the category of
“applications with historical notes.”
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Generally, in historical buildings, carpet and rug designs,
ceramic and tile embroidery, a certain order and number of
geometric shapes were used. It is possible to come across
these geometric shapes in our historic and cultural works.

Figure 7. An example of historical elements in the students’ extracurricular activities (SDR Publications. 5th
Grade, p. 21)

The use of historical items in coursebooks in the form of information notes, pictures, and texts that students
can come across in their extracurricular activities was evaluated in the category of “historical elements in
extracurricular activities.” Students can notice the patterns in daily life items such as carpets, rugs, ceramics, and
tiles thanks to an information note as in Figure 7. Homework and project performance tasks related to the
examination of the historical development of any mathematical concept or the contributions of a famous
mathematician to mathematics were also included in this category. After the coursebook reviews, tables
consisting of the history of mathematics items that can be recommended based on the grade levels according to
the secondary school mathematics lesson curriculum were prepared with the support of experts. Suggestions for
the Elements of the History of Mathematics (SEHM) are included in the research appendices.

3. Findings

In this section, tables and explanations including distribution of 27 EHMs (see Appendix 1) included in the
coursebooks examined in this section according to their contents, usage areas, stage of the course in
coursebooks, and learning domains are detailed.

Table 2. Distribution of the EHM contents of the items according to Erdogan et al. (2015)

Categories 5th Grade 6th Grade 7th Grade 8th Grade Total
Historical notes 5 1 3 4 13
Notes on usage areas of mathematics 1 1 1 2 5
Applications with historical notes 5 3 - - 8
His_to'rﬁcal elements in students’ extracurricular 1 ) ) ) 1
activities

Total 12 5 4 6 27

When Table 2, where the distribution of EHM contents in the coursebooks is given, is examined, it is seen
that the grade level in which historical elements are used the most is the 5th grade (n=12), and the category with
the most historical elements is the historical notes (n=13). It is noteworthy that the historical elements are almost
never given in students’ extracurricular activities (n=1), and the applications with historical notes are included
only at the 5th (n=5) and 6th (n=3) grade levels. This situation can be interpreted as the emphasis on theory
rather than practice as the students’ age level increases. Besides, it can be stated that the notes on usage areas of
mathematics are lower than expected (n=5). The reason is that the curriculum, which emphasizes the relationship
of mathematics with daily life, should include the elements of the history of mathematics related to daily life.

Example — 2

Naim Suleymanoglu, representing Turkey at the 1988 Seoul
Olympics, broke the world Olympic record in the 60 kg clean and jerk
respectively by 175 kg, 188.5 kg, and 190 kg. Find the ratio of the
weight that Naim Suleymanoglu lifted on the first lift to the weight on
the third lift.

Figure 8. Applications with historical notes (6th Grade / Ogiin Publications, p.174)
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Table 3. Distribution of EHM contents of items according to Mersin and Durmug (2018)

Contents 5th Grade 6th Grade 7th Grade 8th Grade Total
Life of Scientists - - - 1 1
Old Mathematical Methods - - - 1 1
Historical Development of

Mathematical Concepts 2 1 2 4 9
Historical Development of a

Non-Mathematical Item 10 4 2 ) 16
Total 12 5 4 6 27

According to Table 3, which includes the contents of the EHM in the classification of Mersin and Durmusg
(2018), it is seen that history is mostly used as the historical development of a non-mathematical element (n=16).
Information notes such as the discovery of the wheel, the invention of television, and the discovery of the
thermometer are discussed under this category. In addition, elements such as the discovery of pi, the historical
adventure of the tangram, the geometry book written by Atatiirk, the emergence of square-rooted numbers are
included in the historical development of mathematical concepts (n=9). Besides, the introduction of Pythagoras,
encountered in the 8th-grade coursebook, is categorized under the life of scientists (n=1), and the information
note in which the based 60 used by the Sumerians is described is included in the old mathematical methods
(n=1). In general, it can be suggested that the elements of the history of mathematics are not used in terms of
content in the use of mathematics history in mathematics education.

Until proven otherwise, it was

The idea of the wheel first emerged from the Fhought that all numbers are rational, .that
objects placed on the lying tree trunks being is, m and n (n nonzero) m can be written
pushed and moved. The oldest known wheel as m / n, with m being integers.
was produced by carving and rounding three .
planks side by side attached to each other with !’V‘hag‘?rasv who strongly defended this
wooden pegs. The oldest record regarding the idea, tried to prove that all numbers are
wheel is the Sumerian (Uruk) pictogram, dating rational logically, but he did not succeed.
back to 3500 BC, depicting a wheeled sled. The . .

The length of the two sides of an isosceles
right triangle is 2 units. (You will learn to

production of rotary tables and pottery are also
encountered in Mesopotamia on the same dates. [g

find the side lengths of right triangles in
the following chapters).

Wheels consisting of a circle and railings
connecting the circle to the center were first [§
encountered in horse-drawn war cars in
Anatolia in the 2000s BC. With the discovery of blacksmithing, a method of heating an iron _
circle onto a thimble rotating around an oiled axle and fixing it by cooling was found. Pythagoras

(Pythagoras, 569 BC)

Source: Encyclopedia of Discoveries and Inventions

Figure 10. Historical Development of Mathematical

Figure 9. Historical Development of a Non- L.
d P Concepts (8th Grade / Kok Publications, p. 58)

Mathematical Item (7th Grade / EkoYay Publications,
p.229)

Table 4. Distribution of EHM according to the ways of using by Tzanakis and Arcavi (2000)

Ways of Using 5th Grade  6th Grade  7th Grade 8th Grade Total

Historical snippets 11 3 4 4 22
Experiential mathematical activities 1 1 - - 2
The World Wide Web - 1 - - 1
Worksheets - - - - -
Historical packages - - - - -
Historical problems - - - - -
Mechanical instrument - - - 1 1
Research projects based on history

texts

Plays - - - - -
Films and other visual means - - - - -
Outdoors experience - - - - -
Primary sources - - - 1 1
Taking advantage of errors of

mathematicians

Total 12 5 4 6 27

As can be seen in Table 4, out of 27 EHMs identified in secondary school mathematics coursebooks, 22 were
historical snippets, 2 were experimental mathematical activities, 1 was a world wide web search that led the
student to research, 1 was a mechanical instrument, and 1 was a primary source. Historical problems, research
projects based on historical texts, plays, films, and other visual means, outdoor experience, primary sources, and
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taking advantage of errors of mathematicians were never mentioned. From this point of view, it can be
underlined that the number of EHMs used in the coursebooks is low, and the variety is not sufficient.

Generalize Solution / Set Problem

The first television was discovered in 1926 by the Scottish scientist John Logie Baird. For the
first time, the image of a child’s face was obtained.”

Cartoon “Fishtronaut™
Cartoon “Brown Bear™
Cartoon “Just the Two of Us™
Cartoon “Dede Korkut Stories™

Cartoon “The Cat in the Hat™
Cartoon “Laura®s Star™
Cartoon “The Triplets™

Cartoon “Jibber Jabber™
Telali

Land of Chuffers

Cartoon “Comar Tamar Komur™
Cartoon “Just the Two of Us™
Cartoon “Pepee (New)™

Live Adventure

Cartoon™ Laura’s Star 17
Cartoon “Keloglan™

Keloglan hid in my room
Cartoon “Dede Korkut™

Set a problem with measuring time using the TV program information above.

Figure 11. A Historical Snippet (5th Grade / SDR Yaymncilik, p.249)
Table 5. EHM distribution by the stage of the course

Stage of the Course 5th Grade 6th Grade 7th Grade 8th Grade Total
Pre-teaching 6 2 2 5 15
While-teaching 3 1 1 1 6
Post-teaching 3 2 1 - 6
Total 12 5 4 6 27

With the declaration of the 1st Constitutional Era
on December 23, 1876, the Ottoman Empire
moves into the parliamentary system. The first
elections in the history of Turkey were held in
1876, 142 years before today when the Ottoman
Empire entered the parliamentary system. As a
result of this election, which was held for 130
members of the First Parliament, the first
assembly was opened with a ceremony in the
Great Hall in the Dolmabahce Palace with a total
of 115 deputies, 69 Muslims and 46 non-Muslims.

Figure 12. An item used in the pre-teaching stage of the Subject (5th Grade / SDR Publications, p.216)

When Table 5, which includes EHM distributions according to the stage of the course, is examined, it is seen
that 15 of the 27 historical items encountered in the books are used in the pre-teaching of the subject, 6 are used
in the while-teaching of the subject, and 6 are used at the post-teaching and evaluation of the subject. Based on
this, it can be said that the history of mathematics is mostly used to motivate students and draw their attention to
the lesson.

Table 6. EHM distribution by learning domains

Learning Domains 5th Grade 6th Grade 7th Grade 8th Grade Total
Numbers and Operations 4 4 1 3 12
Algebra - - - - -
Geometry and 2 1 3 1 7
Measurement

Data Processing 6 - - - 6
Probability - - - 2 2
Total 12 5 4 6 27

According to the new secondary school mathematics curriculum, Geometry and Measurement, Numbers and
Operations, and Data Processing learning domains are included at all grades, while the Algebra learning domain
is taught as of the 6th grade, and the probability learning domain is only included in the 8th grade. In this
context, the history of mathematics items related to the probability learning domain were seen only in the 8th
grade (n=2) mathematics coursebook. Besides, EHMs were not included in any learning level related to the field
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of learning algebra. There are 4 items at the 5th-grade level, 4 at the 6th-grade level, 1 at the 7th-grade level, and
3 in the 8th-grade related to the learning domain of numbers and operations. In this sense, the learning domain
where the history of mathematics is mostly used is numbers and operations (n=12). It is also significant that in
the field of data processing learning, EHM was included only in the 5th grade (n=6). Besides, there are 2 items at
the 5th-grade level, 1 item at the 6th-grade level, 3 items at the 7th-grade level, and 1 item at the 8th-grade level
related to the geometry learning domain. Another learning domain where the history of mathematics is used
extensively is the geometry (n=7) learning domain.

In the past, a rich man named Tan lived in China. He had a beautiful
plate. Hearing that the king will come to town one day, Tan wanted to
present this valuable plate to the king. The plate that fell on the floor while
polishing it was divided into seven pieces. Tan tried to create square-
shaped porcelain by bringing the pieces together. He realized that while
doing this process, he could obtain more than 7000 different shapes. The
tangram puzzle consisting of five triangles, a square, and a parallelogram
was thus created.

Name the polygonal regions that make up the tangram.

Figure 13. Geometry and Measurement (7th Grade / EkoYay Publications, p.188)
4. Discussion and Conclusion

In this study, which investigates the extent to which the history of mathematics is used in secondary school
mathematics coursebooks, the content, usage methods, stage of the course, learning domain, and how all these
topics change based on the elements of the history of mathematics and according to grade levels of 4 secondary
school mathematics coursebooks used in the 2018-2019 academic year were reviewed. As a result of the
document review, 27 EHMs were determined. This number means 6.5 EHMs per coursebook. While Baki and
Biitiiner (2013) found 19 EHMs in 3 coursebooks in their study in which they examined the 6th, 7" and 8th-
grade coursebooks in terms of mathematics history, Erdogan, Esmen and Findik (2015) examined 7 secondary
school coursebooks that were taught in 2013-2014 and determined 27 EHMs. Besides, Incikabi et al. (2019)
examined 8 mathematics coursebooks used in 2016-2017 and reached 15 EHMSs. Additionally, Mersin and
Durmusg (2018) stated that they found out 19 items from 4 coursebooks in their study in which they examined the
coursebooks used in the same years. Tan Sigsman and Kirez (2018) suggested that 27 historical elements were
included in 6 mathematics coursebooks used in 2015-2016. Compared to the studies conducted, although no
historical context was discussed in the 2018 secondary school mathematics curriculum, the number of EHMs
used has increased every year. Although this is the case quantitatively, it can be said that the historical elements
used are insufficient in terms of their relationship with mathematics.

As a result of the classification of the scope of the EHM in the analyzed coursebooks according to Erdogan et
al. (2015), it is seen that the grade level where historical elements are used most is the fifth grade, and the
category with the most is historical notes. The fact that historical notes are historical information that is not
related to mathematics can be said to be incompatible with the context of the contribution of the history of
mathematics to mathematics education. It is significant to note that the historical elements in the students’
extracurricular activities are almost never given (n=1), while applications with historical notes are seen only at
the fifth and sixth-grade level. This case can be interpreted as the emphasis on theory rather than practice as the
age level of the students grows. In addition, it was observed that the section devoted to notes on usage area of
mathematics was not sufficient. These findings are in line with the other studies (Baki & Biitiiner, 2013; Erdogan
et al., 2015; Incikaba et al., 2017; Tan Sisman & Kirez, 2018) in the context of using the history of mathematics.
Although the importance of the relationship of mathematics with everyday life is often emphasized (MoNE,
2018), it is noteworthy that coursebooks prepared in accordance with the constructivist approach do not include
historical notes on the use of mathematics in extracurricular activities and daily life. Ancient civilizations used
various number systems to meet their daily needs. They used bones to indicate quantities and measurements, and
they made calculations on them using notches of waste and sometimes pieces of stone and wood (Krantz, 2006).
When studies on the history of mathematics (Struik, 2011; Cajori, 2014; Burton, 2017) are examined, it can be
seen how many daily needs contribute to the growth and development of mathematics in the process. It can be
said that the EHM, which indicates how the Babylonian, Egyptian, Maya Civilizations, Chinese, Indian, Greek,
and Islamic societies use mathematics in accordance with the student level, will attract the attention of the
students and contribute positively to the motivation of the lesson (Basibiiyiik, 2018), so it should be included in
the coursebooks.
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In the content classification of mathematical history elements made according to Tzanakis and Arcavi (2000),
it was seen that most of the elements encountered were in the form of the historical development of a non-
mathematical item. It can be suggested said that there are some elements, although not sufficient, in the category
of the historical development of mathematical concepts. Moreover, historical items related to the life of scientists
and ancient mathematical methods were included in the eighth-grade coursebook only once. Considering the
contents and frequencies of the aforementioned items in general, it can be said that the EHM is not used in a
manner that covers the purposes of using the history of mathematics in mathematics education. The inclusion of
historical notes, mathematicians’ contributions to science, or their lives in textbooks does not bring the history of
mathematics to be used in mathematics lessons (Swetz, 1997; Fried, 2001). All of these elements should be
given with mathematical associations and designed as a part of the teaching by establishing a connection with the
subject being taught. For example, the statement that the golden ratio is based on the sequence of numbers put
forward by the Italian mathematician Leonardo Fibonacci, who lived in the 1170s, inspired by a simple rabbit
problem, would undoubtedly cause a considerable interest in a learning environment where the rabbit problem
was solved. In this context, it should be ensured that the history of mathematics is made effective by
reconstructing its function both in coursebooks and within the scope of mathematics courses.

When the EHMs used in coursebooks were classified according to the usage methods, it was seen that most
of the items were historical snippets, 2 were experimental mathematical activities, 1 was a world wide web
search that led the student to research, 1 was a mechanical instrument, and 1 is a primary source. Historical
problems, research projects based on historical texts, plays, films, and other visual means, outdoor experience,
primary sources, and taking advantage of errors of mathematicians were never mentioned. From this point of
view, it can be expressed that the number of EHMs used in the coursebooks is low, and the variety is not
sufficient. In their study on the history of mathematics, Clark (2012) stated that including mathematical history
activities in teaching developed different mathematical perspectives in students. It is an undeniable fact that
helping students reveal different perspectives also supports their cognitive development (Cheung, 2014). In this
respect, parallel to other studies in the literature, it can be argued that the EHMs reviewed has little contribution
to students’ cognitive development.

When the EHMSs were examined according to the stage of the course, it was observed that they were included
in the while-teaching and post-teaching of the subject, generally in the pre-teaching of the subject. In this case, it
can be thought that EHMs are given more place in the pre-teaching phase of the subject in order to grab the
attention of the students in the introduction of the lesson and to motivate them about the lesson. It can be stated
that these findings are in line with other studies on this topic (Baki & Biitiiner, 2013; Erdogan, Esmen, & Findik,
2015). In fact, there are many studies (Ersoy, 2015; Kasik¢1, 2015; Mersin, 2019; Ay, 2019) asserting that
historical elements have positive effects on students’ attitudes towards mathematics course and their motivation
towards the course. In the classification made according to learning domains, 12 items for numbers and
operations, 8 for geometry and measurement, 6 for data processing, and 2 for probability were reviewed in terms
of the elements of the history of mathematics, while no note from the history of mathematics was included in any
of the four books on algebra. It is interesting that al-Khwarizmi (d. 303), who is regarded as the father of Algebra
(Fazlioglu, 1997), or the source of the “x” sign were never mentioned to the students.

5. Suggestions

In the light of the study results, it can be asserted that although the importance of its use in mathematics
education has been emphasized in many studies, the history of mathematics is not sufficiently and effectively in
the educational environments. This study is a research that quantitatively examines only the historical elements
included in secondary school coursebooks. In future studies, coursebooks at different learning levels can be
examined in the context of the history of mathematics by including excerpts from the coursebooks.

It was underlined in the literature that historical notes related to non-mathematical or mathematical science,
the contributions of mathematicians to science, or the inclusion of their lives in coursebooks alone is not enough
for the effectiveness of the history of mathematics. The history of mathematics can be used in mathematics
teaching or in mathematics coursebooks, and also can be designed as a part of the subject by various
associations, not in a way that is disconnected from each other or from the subject to be learned.

Exploring or conveying the historical developments of mathematical concepts, how and with what needs they
emerged, will undoubtedly help them learn the concepts in question. Coursebooks can be enriched in terms of
using activities such as games, museum trips, regional discoveries, drama, and group projects, rather than just
providing information to learn these concepts.

One of the main sources that will enable students to access mathematics and mathematical concepts is
teachers besides the coursebooks. Teachers should be equipped with which EHM to use in which stage of the
course. In this context, the inclusion of the history of mathematics course by the institutions that train teachers
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can be prepared in these courses in which historical elements are taught by associating them with the curriculum.
Teachers can also be supported by practical in-service training during which they design activities.

It is stated in the literature that activities related to the history of mathematics should be included in
mathematics courses. However, since the history of mathematics was not mentioned in any way in the secondary
school mathematics curriculum updated in 2018, it seems impossible to include such activities with the thought
that they will disrupt the mathematics curriculum. As designed in the 2009 mathematics curriculum, objectives
in this field can be included in the latest curriculum too.

There are many topics in the history of mathematics that can be brought into the learning environment in
accordance with the levels of students. Some suggestions can be made as a result of the review carried out within
the scope of this study to be included in the coursebooks on a grade basis:

v" Suggestions for the 5th Grade Mathematics Coursebook

The historical elements such as Ancient Egyptian mathematics, the history of numbers, the first
representations of fractions, operations with fractions in the Ottoman Madrasahs, Jamshid al-Kashi, Atatiirk’s
geometry book, the inventor of graphics: William Playfair, the invention of the clock and its historical
development, and Atatiirk’s standardization of units of measure, can be included.

v" Suggestions for the 6th Grade Mathematics Coursebook

The historical elements such as Roman numbers, the sieve of Eratosthenes, George Cantor and the concept of
sets, timeline, decimal numbers explorer: Jamshid al-Kashi, golden ratio and Fibonacci, the concept of the
unknown in the Ottoman Empire, the inventor of graphics: William Playfair, Atatiirk’s geometry book, Atatiirk’s
standardization of units of measure, the discovery of the pi can be used in coursebooks.

v' Suggestions for the 7th Grade Mathematics Coursebook

The historical elements such as Galileo Thermometer, the concept of infinity, fractions in Ottoman Madrasas,
Gauss’s theorem, The Lord of Equations: Omar Khayyam, Atatiirk’s geometry book, how bees make the
honeycombs in the form of a hexagon, the discovery of the pi, the inventor of graphics: William Playfair can be
used to teach the mathematical concepts in coursebooks.

v' Suggestions for the 8th Grade Mathematics Coursebook

The historical elements such as the sieve of Eratosthenes, the relationship between chess and exponential
numbers, the story of the root number 2, Pascal and probability, Muhammad ibn Misa al-Khwarizmi and
Algebra, History of Analytic Geometry, Atatiirk’s geometry book, Thales Theorem, Painter Echer, and Egyptian
Pyramids can be included in secondary school mathematics coursebooks.

Appendices
Appendix 1. Elements of the History of Mathematics (EHMSs) obtained in the reviewed coursebooks
Grade  Unit Page Subject Content
EHM 1 5 Unit 1 63  Exponential Bacteria were used for the first time in the 17th
Expressions century.
EHM 2 5 Unit 1 21 Number and Shape Patterns and Lines in Historical Buildings
Patterns
EHM 3 5 Unit 2 87.  Integer and Compound Currencies and Historical Money pictures
Fractions
EHM 4 5 Unit 3 130. Decimal World Records in Athletics
Representations
EHM 5 5 Unit 4 199. Triangles and The Turkish Origin of the Word Baklava and the
Quadrilaterals Place of Baklava in History
MTO 6 5 Unit 5 216  Data Processing Distribution of the Members of the Parliament in

the Ottoman State
EHM 7 5 Unit 5 225  Data Interpretation Establishment of the State Institute of Statistics in

1926
EHM 8 5 Unit 5 235 Data Collecting A Question on the Gallipoli War
EHM 9 5 Unit 5 247  Data Collecting An Example of July 15th and Omer Halis Demir
EHM 10 5 Unit 5 248  Data Collecting Recognition of Turkish Women for Election
EHM 11 5 Unit 5 249  Data Collecting The Invention of Television
EHM 12 5 Unit 6 259  Measuring Area The Invention of Plasma Technology
EHM 13 6 Unit 1 18  Exponential Numbers  Facts about Chess
EHM 14 6 Unit 1 29  Problem Solving Continuous Development of Mathematics Since
History
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Appendix 1 continued

EHM 15 6 Unit 2 85
EHM 16 6 Unit 3 174
EHM 17 6 Unit 6 306
EHM 18 7 Unit 4 160
EHM 19 7 Unit 5 173
EHM 20 7 Unit 5 229
EHM 21 7 Unit5 188
EHM 22 8 Unit 1 11
EHM 23 8 Unit 1 12
EHM 24 8 Unit 2 58
EHM 25 8 Unit 3 103
EHM 26 8 Unit 6 263
EHM 27 8 Unit 6 278

Absolute Value

Explaining the Absolute Position using a Timeline

Ratio Record broken by Naim Siileymanoglu
Circles How Pi was Found
Ratios The Proportions of the Length and Width of the

Lines and Angles

Turkish Flag and the Decision of These Ratios
Atatiirk’s Geometry Book

Circles The Invention of the Wheel

Polygons The Story of Tangram

Multipliers and The Invention of the First Calculator by Pascal in
Multiples 1645

Multipliers and The Sumerians’ Use of the Base 60 System in
Multiples Mathematics

Square Root

How Pythagoras Defines Square Root of 2

Expressions

Probability and

The Birth of the Concept of Probability

Algebra
Geometry and The Structure and History of Arundel Castle in
Measurement England

Geometric Objects

Turks’ Use of Drums

Appendix 2: Suggestions for the Elements of the History of Mathematics (SEHM) based on the Secondary
School Mathematics Course Curriculum in accordance with the 5th Grade Level

1st Unit Subjects
1 Natural Numbers

2 Operations with Natural Numbers

2nd Unit Subjects

3 Fractions

4 Operations with Fractions
3rd Unit Subjects

5  Decimal Notation

6  Percentages

4th Unit Subjects

7  Basic Geometric Concepts
8  Triangles and Quadrilaterals
5th Unit Subjects

9  Data Collection and Evaluation

10 Measuring Length and Time

6th Unit Subjects
11  Measuring Area
12 Geometric Objects

SEHM5.1 — Ancient Egyptian Mathematics
SEHMB5.2 — Natural Numbers and a Brief History of Operations

SEHM5.3 — Historical Notes on the Representation of Fractions
SEHM5.4 — Operations with Fractions in Ottoman Madrasas

SEHMS5.5 — Jamshid al-Kashi and Mathematics
SEHMS5.6 — The First Use of the Percent Sign

SEHMS5.7 — Atatiirk’s Geometry book
SEHM5.7 — Atatiirk’s Geometry book

SEHM5.8 — The Inventor of Graphics: William Playfair
SEHM5.9 — The Invention and Historical Development of the
Clock

SEHM5.10 — Atatiirk’s Standardization of Units of Measure
SEHM5.11 — Weld-Blundell Prism

Appendix 3. Suggestions for the Elements of the History of Mathematics (SEHM) based on the Secondary
School Mathematics Course Curriculum in accordance with the 6th Grade Level

1st Unit Subjects

1 Operations with Natural Numbers

2 Multipliers and Multiples
3  Sets

2nd Unit Subjects

4 Integers

5  Operations with Fractions
3rd Unit Subjects

6  Decimal Notation

7  Ratio

4th Unit Subjects

8  Algebraic Expressions

9  Data Collection and Evaluation
10 Data Analysis

SEHM®6.1 — Roman Numerals
SEHM®6.2 — The Sieve of Eratosthenes
SEHMG6.3 — Georg Cantor’s Intuitive Set Concept

SEHMG6.4 — The Concept of Milestone and the Timeline
SEHMBG.5 - Operations with Fractions in Ottoman Madrasas

SEHMG6.6 — Explorer of the Decimal Numbers: Jamshid al-Kash1
SEHMG6.7 — The Golden Ratio and Fibonacci

SEHM6.8 — “X” in Ottoman
SEHMG6.9 — The Inventor of Graphics: William Playfair
SEHMG6.9 — The Inventor of Graphics: William Playfair
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Appendix 3 continued

5th| Unit Subiect§]

11 Angles

12 Measuring Area
6th Unit Subjects

13 Circle

14  Geometric Objects

SEHMG6.10 — Atatiirk’s Geometry book
SEHMG6.11 — Atatiirk’s Standardization of Units of Measure

SEHMG6.12 — Discovery of Pi
SEHM®6.13 — Weld-Blundell prism

Table Appendix 4. Suggestions for the Elements of the History of Mathematics (SEHM) based on the Secondary
School Mathematics Course Curriculum in accordance with the 7th Grade Level

1st Unit Subjects
1  Operations with Integers
2nd Unit Subjects

2 Rational numbers

3 Operations with Rational Numbers

3rd Unit Subjects

4 Algebraic Expressions
5  Equality And Equation
4th Unit Subjects

6  Ratio and Proportion
7  Percentages

5th Unit Subjects

8  Linesand Angles

9  Polygons

10 Circles

6th Unit Subjects

11 Data Analysis

12 Directions

Views of Objects from Different

SEHM7.1 — A problem about the Galileo Thermometer

SEHM7.2 — Why can’t the denominator be “0”? Concept Of
Infinity
SEHM7.3 - Operations with Fractions in Ottoman Madrasas

SEHM7.4 — Little Gauss’s Story and Theorem
SEHM7.5 — The Lord of Equations: Omar Khayyam

SEHM7.6 — The Golden Ratio and Fibonacci
SEHM7.7 — The First Use of the Percent Sign

SEHM7.8 — Atatiirk’s Geometry book

SEHM7.9 — Bees Know Mathematics

SEHM7.10 — Discovery of Pi

SEHM7.11 — The Inventor of Graphics: William Playfair

SEHM7.12 — Atatiirk’s Standardization of Units of Measure

Table Appendix 5. Suggestions for the Elements of the History of Mathematics (SEHM) based on the Secondary
School Mathematics Course Curriculum in accordance with the 8th Grade Level

1st Unit Subjects

1 Multipliers and Multiples

2 Exponential Expressions

2nd Unit Subjects

3 Square Root Expressions

4  Data Analysis

3rd Unit Subjects

5  Basic Topics of Probability

6 Algebraic Expressions and
Identities

4th Unit Subjects

7  Linear Equations

8  Inequalities

5th Unit Subjects

9  Triangles

10 Congruence and Similarity

6th Unit Subjects

11 Transformation Geometry

12 Geometric Objects

SEHMB8.1 — The Sieve of Eratosthenes
SEHMB8.2 — Chess and the King’s Promise

SEHMS8.3 — The story of the number v2
SEHM8.4 — The Inventor of Graphics: William Playfair

SEHMBS8.5 — Fair Dice: Pascal

SEHMB8.6 — The Eponym of Algebra: al-Khwarizmi

SEHMS8.7 — Homework work on the History of Analytic Geometry
SEHMS8.8 -

SEHMB8.9 — Atatiirk’s Geometry book
SEHMB8.10 — Thales Theorem

SEHMB8.11 — The Man Who Portrays Mathematics: Escher
SEHMB8.12 — Mysterious Architecture: Egyptian Pyramids
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Ortaokul Matematik Ders Kitaplarinda Matematik Tarihine Yonelik Iceriklerin
Incelenmesi

1. Giris

Insanoglunun dogay! anlama ve yasammn belirli bir cercevede siirdiiriilebilir hale getirmek icin kullandig:
matematigin kokeni ve tarih boyunca nasil gelistigi, s6z konusu matematigin tarihi olunca siiphesiz ki 6nemlidir.
Matematik bazilar1 igin basit bir sayma, 6lgme ve hesap isi iken, bazilar1 i¢in ise, bir diisiinme bi¢imi, strateji
gelistirerek hesaplama teknigi (Agoshko ve Puel, 2009), bilimin ortak dili olmasi baglaminda bir iletisim aracidir
(Yenilmez ve Uysal, 2007). Burton (2017) matematigin, “ilk yazitlarda herhangi bir dgretim ya da calisma
alanin1 gostermek i¢in kullanilan “bilgi, bilim ve 6grenme” anlamlarindaki Yunanca “mathema” kelimesinden
tiretildigini” ifade eder. Guillen (2010), matematigi, yapist baglamimnda tiim insanlik i¢in tek bir dile sahip olan,
insanligin eristigi biitiin teknolojik gelismelerin ve bilimsel basarilarin kaynaginda yer almasi agisindan biiyiik
Onem tasiyan bir alan olarak tanimlar.

Matematigin mantiksal temelini Principia Mathematica’da ortaya koyan Russell (1872-1970) mantikla
iliskilendirilen matematigin bireyin matematiksel bilgiyi kavramasma yardimci olacagimi belirtmistir. Ayrica
giinliik yasamda mantikl1 diislinmeyi saglayan, mantikli bir sistem olarak kabul edilen matematik (Baki, 2006;
Baykul, 2003; Bruner, 1962; Charles, 2003; Hersh, 1997; Milli Egitim Bakanligi [MEB], 2018; National Council
of Teachers of Mathematics [NCTM], 2000; Ozmen 2004) insan yasaminda dnemli bir yere sahiptir. Gegmiste,
bugiinde oldugu gibi ve yarinda da insanoglunun matematikle oldukga sik1 bir baginin olacagi dngoriilebilir bir
gergektir. Ancak matematik, igerisindeki matematiksel kavramlarin birbiriyle iligkili olmasi, problem ¢dzme
becerisi gerektirmesi, diisiincenin dogrudan kendisini degil, diisiinceyi ifade eden 6zel sembol ve simgeleri
temsil etmesi (Yildirim, 1996), buna bagli olarak soyut bir dile sahip olmasi bakimindan matematik hakkindaki
Onyargilar, onun nasil 6gretildigi ile dogrudan alakalidir (Hare, 1999; Vygotsky, 1985). Bu baglamda matematik
Ogretiminde, 6grencinin matematiksel diisiinebilmesi, matematigin degerini kavrayabilmesi matematige kars1
pozitif bir tutum gelistirmesi i¢in benimsenen yontemlerden biri olarak matematik tarihine de yer verilmistir.

Matematik tarihi, matematigin asirlar gegtikce ne sekilde gelistigini ve farkli medeniyetlerce hangi sekillerde
ele alindigim1 gosteren bir alandir (Baki, 2014). Fried (2001), matematigi daha anlagilabilir, enteresan ve
yaklasilabilir hale getirmesi, bir insan etkinligi ve {irlinii olarak algilanmasina yardimci olmasi ve matematiksel
kavram ve problemlerin i¢ yiiziiniin fark edilmesi baglamida matematik tarihinin matematik derslerinde
kullanilmas1 gerektigini sdylemistir. Gulikers ve Blom (2001) da &grencilerin giidiillenmelerini temele alarak,
matematik tarihine ait problemlerle ugrasmalarmin ve bu problemlere giincel ¢6ziim yollar1 bulmalarinin onlar1
derse motive edecegini, matematik korkularmin azalmasina ve bdylece matematigin kavramsal ve ¢ok kiiltiirli
yapismimn tartigilmasina yardimer olacagini ifade etmislerdir. Matematik dersinde matematik tarihine yer veren
arastirmalarin neredeyse tamaminin da (Albayrak, 2011; Baki ve Giirsoy, 2018; Basibiiyiik, 2018; Canady, 1983;
Ersoy, 2015; Goker, 1997; Giirsoy, 2010; Karakus, 2009; Kasike1, 2015; Lit, Siu ve Wong, 2001; Jankvist, 2009;
Ozcan, 2014; Ozdemir ve Goktepe, 2012; Thomaidis ve Tzanakis, 2009; Tokay, 2019; Tozliiyurt, 2008; Varol,
2019; Yenilmez, 2011) 6grencilerin matematik tarihi uygulamalariyla derse karsi tutumlarinda, matematik dersi
basarilarinda, yaraticiliklarinda (Ay, 2019), derse iligkin ilgi ve motivasyonlarmnda (Mersin, 2019) pozitif yonde
artiglar oldugu sonucuna ulasmiglardir. Ayrica Kiigiikoglu’nun (2019) ¢alismasinda dgrencilerin matematik tarihi
ile zenginlestirilmis &gretim ortammda matematigin tarihsel gelisimini ve dogasini daha iyi kavradiklar
goriilmiistiir. McBride ve Rollins (1977) 6grencilerin ¢goguna gére matematik sabit, degismez, bir takim formiil
ve kurallardan ibaretken, matematik tarihi etkinliklerinin kullanildig1 uygulamali derslerden sonra 6grencilerin
matematiksel problemlerin sonuglarina ulasmak i¢in birden fazla yollarin olabildigine, matematigin yalnizca
formiillerden olusmayip gelisen ve gelistiren bir bilim olduguna dair sdylemlerde bulunduklarini belirtmistir.
Tzanakis ve Arcavi (2000) ise matematik tarihinin yer aldig1 matematik derslerinin 6grenmeyi kolaylastiracagini,
matematigin dogasi ile 6grencilerin bakis agisini1 gelistirecegini, matematige iliskin duyussal egilimlerini pozitif
olarak etkileyecegini; ayrica 6gretmenlerin de dgretim repertuarlarini zenginlestirecegini matematigin kiiltiirel ve
insan {r{inii bir bilim olmas1 baglaminda belirtmistir. Gulikers ve Blom (2001), Tzanakis ve Arcavi (2000) ve
Fried’un (2001) matematik egitiminde matematik tarihinin kullanimimna y6nelik gerekgeleri Sekil 1°deki gibidir.
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Sekil 1. Matematik Tarihinin Kullanim Nedenleri

Siu ve Tzanakis (2004) matematik tarihinin matematik 6gretiminin ayr1 bir pargasi olarak degil de, biitiinlesik
ve dogal bir boliimii olarak ele alinmasi gerektigini savunmustur. Sanat tarihinin sanattan ayri diisiiniilmesinin
miimkiin olmamasi1 gibi, matematik tarihinin matematikten ayri disiiniilmesi olanaksizdir (Fauvel ve Van
Maanen, 2002). S6z konusu olumlu savunmalara ve sonuglara ragmen, matematik tarihinin matematik
ogretiminde kullanimina ydnelik yapilan ¢aligmalar inceleme ve kiigiik gruplar iizerinde uygulamalar diizeyinde
kalmaktadir. 1970’1i yillardan bu yana, matematik tarihinin matematik egitimi i¢in 6neminde s6z eden ¢aligmalar
alanyazinda yer almaktadir. Giiniimiizde de basta matematik 6gretimine diinya c¢apinda rehberlik ederek yon
veren Ulusal Matematik Ogretmenleri Konseyi (National Council of Teachers of Mathematics [NCTM]) olmak
iizere, Tarih ve Matematik Egitimi Iliskisi Uzerine Uluslararas1 Calisma Grubu (International Study Group on
the Relationship between the History and Pedagogy of Mathematics [HPM]) ve Amerika Matematik Dernegi
(Mathematical Association of America) gibi kurumlar tarafindan da matematik tarihinin matematik 6gretiminde
kullanimi tesvik edilmektedir (Bas, 2019; Fried, 2001; Gengkaya, 2018). Uluslararas: degerlendirmelerde
¢ogunlukla ilk siralarda bulunan Hong Kong matematik 6gretim programinda matematik tarihinin kullanimi
konusuna 6zel olarak deginmistir (Basibiiyiik, 2018). Ayrica Cin, Almanya, Polonya ve Portekiz gibi iilkelerin
Ogretim programlarinda da matematik tarihine yer verilmesi konusunda destekleyici agiklamalar mevcuttur
(Fauvel ve Maanen, 2002). 2005 yili itibariyle yapilandirmaci yaklagimlari 6gretim programina dahil eden Milli
Egitim Bakanligi’nin 2020 yilma kadar 2009, 2013 ve 2018 yillarinda yayinladigi (ilhan ve Aslaner, 2019) yeni
Ogretim programlarma bakildiginda da, 2009 y1li matematik dersi 6gretim programinda dgrencilerin matematigin
tarihsel siiregte nasil gelistigini, insan diisiincesinin gelisiminde nasil bir rol oynadigini ve diger bilim dallarina
ne sekilde yararlar sagladigmi anlayabilmelerine katki saglamanin genel amaglar1 icerisinde oldugu ifade
edilmistir. Programda matematik tarihinin 6neminden s6z edilmekle kalinmamus, olasilik, rasyonel sayilar, saat,
para, geometrik cisimler ve 6lgme gibi birgok kavramin tarihine yonelik etkinlik 6rneklerine yer verilmistir.
(MEB, 2009). Daha sonra ortaya konan 2013 yili matematik dersi dgretim programinda ise ilging anekdotlar,
onemli kigiler ve bu kisilerin matematige katkilarini igeren matematik tarihinin matematik derslerini 6grenciler
icin daha anlamli hale getireceginden s6z edilmistir. Ancak 2018 yili ortaokul matematik dersi &gretim
programinda matematik tarihinden neredeyse hi¢ s6z edilmemistir. Matematik tarihinin matematik 6gretiminde
kullanimma yonelik son yillarda yapilmis olan ¢aligmalarin yogunluguna ve bu calismalarin bilimsel
bulgulartyla ortaya konmus olumlu sonuglara bakildiginda (Ay, 2019; Basibiiyiik, 2018; Biitliner, 2020;
Furinghetti, 2019; Kiiciikoglu, 2019; Mersin, 2019; Tokay, 2019; Varol, 2019) ortaokul matematik 6gretim
programinda matematik tarihine yeterince yer verilmemesi dikkat cekicidir. Ogretim programma iliskin durum
bu sekilde iken, matematik tarihini 6grencilere ulastirabilecek kaynaklarm basinda gelen matematik ders
kitaplarindaki durumunun da incelenmesi gerekebilir. Ders kitaplarinin 6grencilerle 6gretmenler arasinda bir
koprii gorevi gérmesi agisindan 6gretim ortamlari i¢in en mithim kaynaklardan biri oldugu sdylenebilir (Mullis
ve ark., 2012). Ayrica alanyazindaki bir¢ok arastirmanin da ortaya koydugu tlizere (Fan ve Kaeley, 2000; Li,
Chen & Kulm, 2009; Li ve Zhang, 2009; Stein, Remillard ve Smith, 2007) ders kitaplar1 &grencilerin
ogretmenleri ile baglarmi kuvvetlendirerek 6grenme ve 6gretme ortamlarmin etkililigini arttirmada kayda deger
bir dneme sahiptir. Alajmi, (2012), Robitaille ve Travers (1992) ve Tornroos (2005) yaptiklari incelemelerde
matematik ders kitaplarinin bagart ve O6grenme c¢iktilart baglaminda ders igeriklerinin tasarlanmasi ve
sunulmasinda ve 6grenciler i¢in verilen ders ici/dis1 etkinliklerin kalitesinde goz ardi edilemez bir degerinin
oldugunu ifade etmislerdir. Matematik tarihinin matematik derslerinde kullanimmin Snemine dair yapilan
galismalar g6z Oniinde bulunduruldugunda matematik tarihine ait dgelere matematik ders kitaplarinda yer
verilmesi, Ozellikle matematik tarihinin derslerde kullanimi agisindan zayif olan Ogretmenlerin 6gretim
ortamlarinda matematik tarihini daha sik kullanmalarina yardimci olacaktir (Fried, 2001).
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Matematik tarihinin matematik ders kitaplarinda kullanilma durumlarmi inceleyen calismalar (Baki ve
Biitiiner, 2013; Erdogan, Esmen ve Findik, 2015; incikabi, Kepgeoglu ve Kiiciikoglu, 2017; Tan Sisman ve
Kirez, 2018) incelendiginde, bu calismalarin son ortaokul matematik 6gretim programma (MEB, 2018) gore
hazirlanan kitaplar iizerinde yapilmadig1 ve sadece mevcut durumu ortaya koymakla sinirli kaldig1 sdylenebilir.
Matematik tarihinin matematik egitiminde kullanimmin 6nemine dair yapilan ¢alismalar giincelligini korumasina
ragmen, giincel dgretim programma bu Onemin ne derece yansidigmin da incelenmesi gerekmektedir. Bu
arastirmada yapilan ¢alismalardan farkli olarak son 6gretim programina uygun olarak hazirlanmig ders kitaplar:
incelenecek ve ayrica hangi smifta hangi iinitede hangi kazanim i¢in hangi matematik tarihi 6rneklerinin
kullanilabilecegine yonelik onerilerde bulunulacaktir. Bu baglamda ¢aliymada 2019-2020 egitim dgretim yilinda
Milli Egitim Bakanlhg: tarafindan MEB’e baglh ortaokullarda okutulmak {iizere dagitilan Matematik ders
kitaplarinda matematik tarihinin kullanilma durumuna iliskin ortaokul matematik ders kitaplarinda yer alan
matematik tarihi 6gelerinin,

v’ Igeriklerinin smif seviyelerine gére dagilimlari nasildir?

v' Kitaplardaki konumlarma gére dagilimi nasildir?

v Kullanim yollarina gore dagilimi nasildir?

v" Ogrenme alanlarina gére dagilimi nasildir?

v' Ortaokul matematik dersi 6grenme programina gore sinif seviyelerine uygun olarak 6nerilebilecek
matematik tarihi dgeleri neler olabilir? sorularina yanit aranmistir.

2. Yontem

2018 ogretim programina gore diizenlenmis ortaokul matematik ders kitaplarmin icerdigi matematik tarihi
dgeleri (MTO) baglaminda incelendigi bu ¢alismada nitel arastirma desenlerinden betimsel ydntem kullaniimis
ve aragtirma sorularmma uygun veriler dokiiman analizi yoluyla toplanmigtir. Dokiiman analizi iizerinde
calisilmak istenen durumlara iligkin verilerin yer aldig1 yazili materyallerin kapsam ve igerigine yonelik analiz
edilmesidir (Yildirim ve Simsek, 2013).

2.1. Veri Toplama Araci/ Arac¢lan

Dokiiman incelemesinde 2019-2020 egitim 6gretim yilinda, Talim ve Terbiye Kurulu Bagkanlig: tarafindan
2018 yili itibariyle kabul edilen ortaokul matematik dersi dgretim programma uygun olarak ortaokul 5-8.
siniflarda okutulmak tizere MEB tarafindan hazirlanmis olan matematik ders kitaplart kullanilmistir. Her sinif
diizeyine ait hazirlanmig olan birden fazla ders kitab1 olmasina ragmen arastirmanin yapildig ilgedeki okullarda
dagitilan kitaplara odaklanilmistir. Arastirma kapsaminda yer verilen ders kitaplarma ait detaylar Sekil 2’de
gosterilmistir.

Sumf Yaymevi I¢ Kapak Aqiklamas:
5. Suuf SDR Dikey Bu kitap, Milli Egitim Bakanligi, Talim ve Terbiye Kurulu
Yayincilik Baskanligi'nin 28.05.2018 tarith ve 78 sayili (ekli listenin 170°nci

sirasinda) kurul karariyla 2018-2019 6gretim yilindan itibaren 5 (bes) yil
stireyle ders kitabi olarak kabul edilmistir.

6. Simf Ogiin Yaymlari Bu kitap, Milli Egitim Bakanligi Talim ve Terbiye Kurulu Baskanliginin
18.04.2019 tarihli ve 8 sayili (ekli listenin 173"{incii sirasinda) kurul
karari ile 2019-2020 Ogretim Yilindan itibaren 5 (bes) yil stireyle ders
kitabi olarak kabul edilmistir.

7. Suf EkoYay Yayincilik Milli Egitim Bakanligi Talim ve Terbiye Kurulunun 18.04.2019 tarih ve
8 sayili kurul (ekli listenin 163’tincti sirasinda) karari ile 2019-2020
dgretim yilindan itibaren 5 (bes) vil siire ile Ders Kitabi olarak kabul
edilmistir.

8. Sumf Kok Yaymlar Milli Egitim Bakanligi Talim wve Terbiye Kurulu Bagkanligimm
28.05.2018 tarth ve 78 sayili karariyla 2018-2019 &gretim yilindan
itibaren 5 (bes) yil siireyle ders kitabi olarak kabul edilmistir.

Sekil 2. Arastirma Kapsaminda incelenen Ders Kitaplari, Yaymevleri ve I¢ Kapak Aciklamalari
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Sekil 3. Arastirma Kapsaminda Incelenen Ders Kitaplar1
2.2. Verilerin Analizi

Arastirmada yer verilen ders kitaplar1 incelenirken “MTO igeriklerine, smif seviyelerine, kitaplardaki
konumlarina, kullanim yollara ve 6grenme alanlarina” goére dagilimlari ele alinmstur.

Veri analizinde o6zellikle Erdogan ve arkadaglarinin (2015) o6nerdigi smiflandirmaya uygun kategoriler
kullanilmistir. Bu kategoriler matematik tarihinin matematik kitaplarindan ne sekilde kullanildigint belirlemek
iizere dort baglikta ele alinmis ve Sekil 3’te gosterilmistir. Daha sonra ders kitaplar1 Mersin ve Durmus’un
(2018) igerik smiflamas1 ve Tzanakis ve Arcavi’nin (2000) kullanim yollarma gére tekrar igerik analizlerine tabi
tutulmuslardir. Mersin ve Durmus (2018) MTO igeriklerini “blhm insanlarinin hayat1”, “eski matematiksel
yontemler”, “matematiksel kavramlarin tarihsel gelisim siireci” ve “matematik dig1 bir 6genin tarihsel gelisimi”
seklinde smiflandirmislardir. Tzanakis ve Arcavi (2000) ise bu ogelerin kullanim sekillerini “tarihsel ufak
pargalar”, deneysel matematik etkinlikleri”, “internet”, “mekanik araclar”, “caligma yapraklari”, “tarihsel
metinler iizerine dayah arastirma projeleri”, “tarihsel problemler”, “filmler ve diger gorseller”, “oyunlar”, “okul
digt deneyimler”, “matematik¢ilerin yaptiklart hatalardan yararlanma” ve “birincil kaynaklar” olarak
belirlemislerdir. Ayrica ders kitaplarinda kullanilan tarihsel 6gelerin ne derece kullanildigini, matematik tarihi ile
ilgili durumlar1 nasil bir icerikle, hangi kullanim yollariyla, dersin hangi asamasinda, hangi 6grenme alaninda ele
aldig1 ve smif diizeylerine goére bu durumun nasil degistigiyle ilgili kodlamalar 3 farkli uzman tarafindan
yapilmistir. Ulagilan bulgular yiizde, frekans tablolari, grafikler ve 6rnek resimler ile sunulmustur.

Tarihsel notlar Tarihler, biyografiler, anekdotlar, sembollerin ve kelimelerin kékeni gibi
bilgilerin verildigi notlar (Sayilarin eski medeniyetlerde nasil ifade edildigi, pi
sayisiun tarihsel gelisimi, vb.).

Matematigin kullamim Matematigin tarihsel stiregte ortaya ¢ikan cesitli kullamm alanlarinin aciklandig
alanlarina iliskin notlar notlar (Ilkel say1 sembollerinin sayma i¢in kullanilmasi, Fibonacci sayilanyla
dogadaki diizenin okunmast, vb.).

Tarihsel notlarla birlikte Matematik tarihine iliskin notlarin cesitli rnek veya uygulamalarla birlikte
uygulamalar aciklanmasi (kesirlerin nasil yazildiginin gésterilmesi, sayt sembollerinin nasil
okundugunun gosterilmesi, vb.).

Ogrencinin okul dist Matematik tarihi iceren projeler, performans gérevleri gibi okul dis1 caligmalara
calismalarinda yer alan yonelik 6geler (Bir matematikcinin caligmalarinin incelenmesi, bir kavramin
tarihsel dgeler tarihcesiyle ilgili arastirma yapilmasi, vb.)

Sekil 3. Erdogan, Esmen ve Findik’a (2015) gore siniflandirma ve agiklamalari

Erdogan ve arkadaslar1 (2015) kendi arastirmalarinda matematik tarihi 6gesini, “matematik tarihinin ugras
alanlart ile ilgili agikga bilgi tasiyan nesneler” seklinde ele aldiklar1 goriilmiistiir. Bu anlamda hangi 6genin hangi
icerige uygun oldugunun anlasilmasi i¢in Sekil 3, 4, 5, 6’da bazi 6rnekler verilmistir.
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2,3,5,7,11,13,17,19,23, 29, ...

Yukarida verilen sayilari inceleyelim. Cift ve tek dogal sayilan hatirlayarak bir kargilagtirma yapalim
100'e kadar olan asal sayilan Eratosthenes (Eratosten) Kalburu yardimiyla bulalim ve bu sayilann ortak
ozelliklerini belirleyelim.

Yandaki y0zIik tabloda 1 sayisinin kendisinden

bagka boleni olmadidi i¢in Gzerini gizelim. A 2| A 8| s (D) 8| 7|0

\/2'y|dahre|c|nealallmvekatlannmﬂzenmqn- 1) 32 |(13)| 34 | ¥5 | 16 |(17)| 18 |(19)] 20

zelim. 1 1 1 1
v 3 daire icine alahm ve katlarinin Gzerini gi- | A L Az | & ) ad | il ) i ) z ) 26 | & ) i |
Zo¥m 31)| 32| 33 | a4'| 35 | 36 |(37)| 36 | 39 | 40
v 5'i daire icine alalim ve katlarinin (zerini gize- ¥ , ¥ ¥ ¥ . ¥ ¥ ¢ .
lim. 41)) 42 |(43) 44 | 45 | 46 |(47)| 48 | 49 | 50
v 7'yi daire icine alalim ve katlarinin Gzerini gi- (l 1 [ (| 1 T i 1 [ 1
zelim. 51|52 ((53)| 54 | 55 | 56 | 57 | 58 |(59)| 60

\/ Geriye kalan sayilan daire igine alalim.
Daire igine alinan sayilan yazalim

2,3,5,7 11,13,17,19, 23,29, 31,37, 41,43, |(71)| 72 |(73)| 74 | 75 | 76 | 77 | 78 |(79)| 80

47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97 1 | 1 [

61) 62 | 63 | 64 | 65 | 66 (67) 68 | 69 | 70

81|82 |(83) 84 | 85| 86| 87 | 86 |(89)| 90
Yukarida yazdigimiz sayilar, 100'e kadar olan . ¥ + ¥’ ¥ ¥ i’ ¥ + ¥ {
asal sayllardir. 2 hari¢ diger asal sayilar, tek dogal | o | 92 94 | 94 | 95 | 96 (97)| 98 | 99 | 100
sayilardir. Asal sayilari 1 ve kendisinden bagka bo- “ = E - « - e . B

len sayi yoktur.

Sekil 4. Tarihsel ége olarak degerlendirilmeyen bir 6ge (Ogiin Yayinlar1 6. sinif, s.48)

Sekil 4’te altinc1 sinif matematik ders kitabinda yer alan Eratosthenes Kalburu etkinligi incelendiginde higbir
tarihi veriye yer verilmedigi goriilmiis ve bu tip dgeler tarihsel 6ge olarak kabul edilmemistir. Eratosthenes’in
milattan once 250’li yillarda yasadigi ve s6z konusu kalburun sadece 1’den 100°e kadar degil, istenilen
biiyiikliikteki herhangi bir sayiya kadar asal sayilari bulmaya yaradigma deginilmesi durumunda tarihsel dge
olarak kabul edilebilirdi.

Atatiirk’iin Geometri Kitab:

Atatiirk, limiinden bir buguk yil kadar 5nce igiincii Tirk
Dil Kurultayr'ndan hemen sonra 1936 - 1937 yihi kus aylarin-
da kendi eliyle “Geometri” isimli bir kitap yazmustir. Bu 44 ,6@
sayfalik yapittaki boyut, uzay, yiizey, diizey, cap, yarigap, kesit, -
cember, teget, ac, agiortay, i¢ ters aci, dis ters agy, taban, egik, GEOMETR'
lurik, yatay, diisey, yondes, konum, iiggen, dértgen, besgen, ko-

segen, eskenar, ikizkenar, paralelkenar, yanal, yamuk, arts, cksi,

carps, boli, toplam, oran, orants, tiirev, alan, varsayim, gerekge
gibi terimler Atatiirk tarafindan tiiretilmistir.

Bu konu ile ilgili Omer L. Ornekol’'un anis: asagda ve-
rilmistir.

Atatiirk, lise miidiirii matematik égretmeni Omer Bey-

go ve miidiir bagyardimaiss felsefe Ggretmeni Faik Dranaz ve

steki ilgililerle birlikte, dogrudan dogruya liseye geldiler. Bu-
rada ilkin, 4 Eyliil 1919’ da tarihi kongrenin toplandig kongre
salonunu ve 6zel odalan gezdiler ve duygulandilar. Sonra top-
luluk halinde lisenin 9/A simfinin geometri (o zamanki adiyla hendese) dersine girdiler. Bu derste bir
kiz dFrenciyi tahtaya kaldirdilar. Ofrenci, tahtada gizdigi kosut iki gizginin baska iki kosut gizgiyle ke-
sistigini, kesismesinden olugan agilann adlarin: séylemekte zorluk gekiyor ve yanhshiklar yapryordu. Bu
durumdan etkilenen Atatiirk, tepkisini “Bu anlasilmaz terimlerle dgrencilere bilgi verilemez. Dersler,
Tiirkge yeni terimlerle anlatlmalidir.” diyerck belirtti ve tebesiri eline alip tahtada gizimlerle “zaviye”nin
kargilig olarak “ag1”, “dili”nin Kargiliga olarak “kenar”, “miisellesin” karsihin olarak “Giggen” gibi Tiirkge
yeni terimleri kullanarak birtakim geometri konulanni ve bu arada Pisagor teoremini anlattlar.

.atam.gov. tr/dergi 3 kun-hazirladigi-g i-terimleri-kitabi

Sekil 5. Tarihsel Not olarak kabul edilen 'bir Oge (EkoYay Yaymlar1 7. Sinif, s. 173)

Sekil 5’teki gibi, matematikle dogrudan baglantis1 kurulmayarak ve kendisinden sonra herhangi bir soru
problem vb sorulmayarak sadece bilgi notu veya okuma metni geklinde yer verilmis bilgiler “tarihsel not”
kategorisinde degerlendirilmistir.

/CBunu biliyor musunuz? \
o

Tarih Seridi (Zaman Cizelgesi)

N

Gecmisten ginuimize tarihte yasanmis olaylarin kronolojik sirasina gore uzerine islendig“;i_ seride ta-
rih geridi denir. Tarih geridinde Hz. Isa’nin dogumu milat (baglangi¢) olarak kabul edilir. Hz. Isa’nin do-
gumundan énce milattan 6nce (MO), dogumundan sonra milattan sonra (MS) olarak gosterilir.

Asagidaki tarih seridini inceleyiniz.

IiLK CAG ORTA CAG YENi CAG YAKIN CAG
3500 0 375 1453 1789
Yazinin MILAT Kavimler Istanbul’'un Fransiz
Icad: Gogl Fethi intilali

Tarih seridindeki olaylarin gerceklestigi yillarin sayisal degerlerini tam sayilarla belirtebiliriz. Orne-
gin yazinin icadinin tarihinin sayisal degeri —3500, istanbul’un fethinin sayisal degeri +1453 seklinde
ifade edilir.

N o

Sekil 6. Matematigin Kullanim Alanlarina Iliskin olarak kabul edilen bir 6ge (Ogiin Yaymncilik 6. Sinif, s. 85)

Sekil 6°daki gibi matematigin kullanildig1 diger alanlarin ifade edildigi notlar, bilgiler “matematigin kullanim
alanlarmna iliskin notlar” kategorisinde degerlendirilmistir. Ornegin yine 7. Sinif matematik ders kitabinda yer
alan Tiirk Bayragi olgiilerinin kabul edilis tarihinin ve sabit oranlarin verildigi bir baska bilgi notu da bu
kapsamda degerlendirilmistir.
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Canakkale Savaglari deyince akla ilk gelen, bu savas-
larin simgesi olan kahraman Nusret Mayin Gemisi, 18 Mart
Deniz Savasi’nda mittefik donanmasini dagitmis ve Turk
milletinin seving kaynag@i olmustur. Bu gemi kiyiya paralel,
ylzer metre araliklarla ve suyun 4,5 metre altinda 26 adet
mayin dosemistir. Bir savasin kaderini degistirmistir.

Buna gore ilk mayin ile son mayin arasindaki uzakligin

ka¢ metre oldugunu hesaplayalim.
Sekil 7. Tarihsel Notlarla Birlikte Uygulamalar olarak kabul edilen bir 6ge (SDR Yayinlar1 5. Sinif, s.235)

Sekil 7 incelendiginde, Canakkale Savasi’nin tarihi ile ilgili bir bilgi verilmis ve ardindan bu baglamda bir
problem sorulmustur. Bu sekilde kurgulanmis tarihsel notlar, “tarihsel notlarla birlikte uygulamalar”
kategorisinde yer alacaktir.

Genellikle tarihi yapilarda, hali ve kilim desenlerinde,
seramik ve ¢ini iglemelerinde belirli bir diizen ve sayida ge-
pmetrik sekiller kullaniimistir. Tarihi ve kaltirel eserlerimiz-
He bu geometrik sekillere fazlaca rastlamak mimkundr.

Sekil 8. Ogrencinin okul disi calismalarinda yer alan tarihsel 6gelere 5rnek (SDR Yaymlar1 5. Sinif, s21)

Ders kitaplarinda yer alan tarihi 6gelerin 6grencilerin okul dig1 ¢alismalarinda karsilarma ¢ikabilecegi bilgi
notlari, resimler ve metinler seklinde kullanilmasi “okul dis1 ¢alismalarinda yer alan tarihsel ogeler”
kategorisinde degerlendirilmistir. Ogrenci Sekil 8°deki gibi bir bilgi notu sayesinde giinliik hayatinda karsisina
¢ikan hali, kilim, seramik ve ¢ini gibi sekillerde oriintiileri fark edecektir. Herhangi bir matematik kavraminin
tarihsel gelisiminin incelenmesi veya tinlii bir matematik¢inin matematige katkilarinin incelenmesiyle ilgili 6dev,
proje performans gorevlerinin verildigi notlar da bu kategoride yer almustir.

Veri analizlerine baslamadan 6nce 3 uzman hangi 6genin hangi igerikteki ve hangi kullanimdaki MTO’ye
uygun olarak ele almacagina karar vermek ve goriis birligi saglamak icin incelemeler yapmistir. Arastirmanin
giivenirligi Miles ve Huberman’in (1994) gelistirdigi formiil (Giivenirlik: [(Goris Birligi)/(Goriis Birligi + Gortis
Ayrilig1)x100] ile belirlenmistir. Bu formiil uzmanlarin goriisleri arasindaki uyum oranini hesaplamaya yarar ve
bu giivenirlik igin alt siir 0,7°dir (Yildirim & Simsek, 2008). Bu arastirmada 6n goriisler sonucu 3 uzman ve
aragtirmacmin uyum yiizdesi 0,83 olmasima ragmen goriis birliginin saglanamadigi maddeler i¢in uzmanlar bir
araya getirilerek bir tartisma ortami olusmus ve nihai karara varilmistir. Ayrica incelemeler sonrasinda uzman
destegi alinarak ortaokul matematik dersi 0grenme programina gore smif seviyelerine uygun olarak
onerilebilecek matematik tarihi dgelerinden olusan tablolar hazirlanmistir. Onerilen Matematik Tarihi Ogelerine
(OMTO) arastirma eklerinde yer verilecektir.

3. Bulgular

Bu boliimde incelenen ders kitaplarinda yer verilen 27 MTO’niin (Ek1) igeriklerine, kullanim yollarmna,
kitaplardaki konumlarina ve 6grenme alanlarina gore dagilimlarinin yer aldig: tablolara ve agiklamalara yer
verilecektir.

Tablo 1. Ogelerin Erdogan ve arkadaslarma (2015) gére MTO igeriklerinin dagilimlari

Kategoriler 5. Smuf 6. Smif  7.Smuf 8. Smf Toplam
Tarihsel notlar 5 1 3 4 13
Matematigin kullanim alanlarma iliskin notlar 1 1 1 2 5
Tarihsel notlarla birlikte uygulamalar 5 3 - - 8
Ogrencinin okul dis1 ¢aligmalarinda yer alan

. " 1 - - - 1

tarihsel ogeler

Toplam 12 5 4 6 27

Ders kitaplarindaki MTO igeriklerine gére dagilimlarmin verildigi Tablo 1 incelendiginde tarihsel dgelerin
en fazla kullanildig1 smif seviyesinin 5. Smif (n=12), en fazla yer alan kategorinin tarihsel notlar (n=13) oldugu
goriilmektedir. Ogrencinin okul dis1 galismalarinda yer alan tarihsel dgelere neredeyse hig verilmedigi (n=1),
tarihsel notlarla birlikte uygulamalara ise sadece besinci (n= 5) ve altinci (n=3) sinif seviyesinde yer verildigi
dikkati ¢ekmektedir Bu durumun 6grencilerin yas seviyesinin biiylidiik¢ce uygulamadan ziyade teoriye agirlik
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verilmesi seklinde yorumlanabilir. Ayrica matematigin kullanim alanma iligskin notlarin beklenenden az oldugu
(n=5) soylenebilir.

1988 Seul Olimpiyatlar’'nda Turkiye’yi temsil eden Naim Suley-
manoglu, 60 kg silkmede sirasiyla 175 kg, 188,5 kg ve 190 kg kal-
dirarak dunya olimpiyat rekorunu kirdi. Naim Stleymanoglu’nun bi-
Wl rinci kaldinsta kaldirdigr agirligin tgtincu kaldingtaki agirliga orani-

l§ ni bulaim.

Sekil 9. Tarihsel notlarla birlikte uygulamalara 6rnek (Ogiin Yaymcilik 6. Smif, s. 174)
Tablo 2. Ogelerin Mersin ve Durmus’a (2018) gore MTO iceriklerinin dagilimlar:

Icerikler 5. Simif 6. Sinif 7. Simif 8. Sinif Toplam
Bilim Insanlarmin Hayat - - - 1 1
Eski Matematiksel ) i i 1 1
Yontemler

Matematiksel Kavramlarin

Tarihsel Gelisim Siireci 2 1 2 4 9
Matematik Dis1 Bir Ogenin

Tarihsel Geligimi 10 4 2 i 16
Toplam 12 5 4 6 27

MTO niin Mersin ve Durmus’un (2018) smniflandirmasindaki iceriklerin yer aldig1 Tablo 2’ye gére, tarihin
¢ogunlukla matematik dis1 bir 6genin tarihsel gelisimi (n=16) seklinde kullanildig1 goriilmistiir. Tekerlegin
bulunmasi, televizyonun ortaya ¢ikisi, termometrenin kesfi gibi bilgi notlar1 bu baslik altinda ele alinmistir.
Bunun yaninda pi’nin bulunmasi, tangramin tarihi seriiveni, Atatiirk’iin yazdig1 geometri kitabi, karekoklii
sayilarin ortaya ¢ikist gibi dgeler matematiksel kavramlarin tarihsel gelisim siirecine (n=9) dahil edilmistir.
Bunun yaninda 8. Smuf ders kitabinda karsilagilan Pisagor’un tanitilmasi bilim insanin hayati (n=1) ve
Sitimerlerin kullandiklar1 60lik sistemin anlatildig1 bilgi notu ise eski matematiksel yontem (n=1) olarak ele
alinmigtir. Bilim insanlarinin hayatlarina, eski matematiksel yontemlere veya matematiksel kavramlarimn tarihsel
gelisim siireglerine dair dgelere az sayida yer verilmesinden hareketle ortaokul matematik ders kitaplarinda
matematik tarihinden yeterince yararlanilmadig sdylenebilir.

Motivasyon Aksi ispatlanincaya kadar buttin sayilarin
Tekerlek fikri ilk olarak yan yana yatirilmis rasyonel oldugu yani m ve n (n sifirdan farkli)
agag govdeleri iizerine konulan nesnelerin iti-

b Imak tizere " seklind
lerek harcket ettirilmesinden ortaya ciknugtir. irer tam sayi olmak uzere ey sexlinde yazi-

Bilinen en eski tekerlek, birbirine tahta mih- labildigi zannedilmistir. Bu fikri giclii bir se-
larla ilistirilmis yan yana iig kalasin yontularak

uvarlaklastirlmas: yéntemiyle dretilmistir. kilde savunan Pisagor, tim sayilarin rasyonel
Tekerlek ile ilgili en eski kayit ise MO 3500 oldugunu mantik yoluyla ispatlamaya calis-
yillarina ait, tekerlekli bir kizaga resmeden Sii- o
mer (Uruk) piktogramudir. Déner masa ile migsa da basarili olamarmisti. [kiz kenarlari-
lcomlek iiretimine de aym tarihlerde yine Me- nin uzunlugu birer birim olan ikizkenar dik

yada rastlanr.

P

tggenin diger kenar uzunlugu /2 birimdir

Bir gember ve cemberi merkeze baglayan et
parmakliklardan olusmus tekerleklere ise ilk olarak MO 2000'li yillarda Anadolu'daki ath savas ara- (Dik tggenlerin kenar uzunluklarnini bulmayi

balarinda rastlamir. Demirciligin kesfedilmesiyle birlikte demir bir gemberin isitilarak yagh bir dingil

R ke ileriki bolimlerde 6grenecegiz). Hikayeye

cevresinde donen bir yiiksiik iizerine gegirilmesi ve sog sabitlenmesi yontemi

Pythagoras (Pisagor, MO 569-
475 ya da MO 580-500)

gore Pisagor'un takipgilerinden Hippasus, bu
m

Kaynak: Kesifler ve lcatlar Ansiklopedisi

Sekil 10. Matematik Dis1 Bir Ogenin Tarihsel Sekil 11. Matematiksel Kavramlarin Tarihsel Gelisim
Geligsimine 6rnek (Eko Yaymncilik 7. Sinif, 5.229) Stirecine 6rnek (Kok Yaymcilik 8. Smf, s. 58)

Tablo 3. Tzanakis ve Arcavi’nmn (2000) kullanim yollarina gére MTO dagilimi

Kullanim Yolu 6

5. Smif ' 7. Simf 8. Simf Toplam
Stuf
Tarihsel ufak pargalar 11 3 4 4 22
Deneysel matematik etkinlikleri 1 1 - - 2
Internet - 1 - - 1
Calisma yapraklari - - - - -
Tarihsel Problemler - - - - -
Mekanik Araglar - - - 1 1

Tablo 3’{in devamu
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Kullanim Yolu

5. Siif 6. 7. Smif 8. Sinif
Simf

Toplam

Tarihsel metinler tizerine dayali

arastirma projeleri

Oyunlar
Filmler ve diger gorseller - - - -
Okul dis1 deneyimler - - -

Birincil Kaynaklar

Matematikgilerin yaptiklari

hatalardan yararlanma

Toplam

12 5 4 6

27

Tablo 3’te goriildiigii gibi ortaokul matematik ders kitaplarinda tespit edilen 27 MTO’niin 22’sinin tarihsel
ufak pargalar, 2’sinin deneysel matematik etkinlikleri, 1’inin Ggrenciyi arastirmaya yonlendiren internet
taramasi, 1’inin mekanik araglar, 1’inin ise birincil kaynaklar seklinde kullanildigi goriilmektedir. Tarihsel
problemlere, tarihsel metinlere bagli arastirma problemlerine, oyunlara, film vb gorsellere, okul dist
deneyimlere, birincil kaynaklara ve matematikgilerin yaptiklar1 hatalara ise hi¢ deginilmemistir. Buradan
hareketle ders kitaplarinda kullanilan MTO sayismimn az olmasmin yaninda gesitliliginin de yeterli olmadig
sOylenebilir.

Coziimii Genelleyelim / Problem Kuralim
ilk televizyon 1926 yilinda iskog bilim insani John Logie Baint (Con Loci Beynt) tarafindan
bulunmustur. ilk defa bir cocuk ytiziintin gériinttsi elde edilmigtir.”

kadaki Kedi™
nin vyildaza"”

im
epee (veni)

ra‘nin valdaza"™

iF Keloglan”
115 Keloglan_odama Saklandi

20:30 Cizgi Film “"Dede Korkut

Yukaridaki televizyon programi bilgilerini kullanarak zamani 6lgme ile ilgili bir problem kuralim.

Sekil 12. Tarihsel Ufak Parcaya 6rnek (SDR Yayincilik 5. Smif s.249)

Tablo 4. Kitaplardaki konumlarma gére MTO dagilinm

Kitaplardaki Konumlar 5. Smif 6. Smif 7. Smif 8. Siif Toplam
Konuya Girisg 6 2 2 5 15
Konu Iginde 3 1 1 1 6
Degerlendirme ve Konu 3 2 1 ) 6
Sonu

Toplam 12 5 4 6 27

Osmanli Devleti 23 Aralik 1876 tarihinde
1. Mesrutiyet’in ilani ile parlamenter sisteme
gecmisti. Turkiye tarihinin ilk secimleri gu-
nimuzden 142 yil énce Osmanli Devleti’nin
parlamenter sisteme gectigi 1876 yilinda ya-
pilmisti. Meclisi Mebusanin 130 Uyeligi icin
yapilan bu secim sonunda ilk meclis 69 Mus-
liman ve 46 gayrimuslim olmak Gzere toplam
115 milletvekili ile Dolmabahce Sarayr’ndaki
blyuk salonda yapilan térenle aciimist.

Sekil 13. Konunun Girig Kisminda Kullanilan bir 6ge (SDR Yayincilik 5. Smif; s. 216)

Kitaplardaki konumlarma gére MTO dagilimlarinm yer aldig1 Tablo 6incelendiginde kitaplarda karsilagilan
27 tarihi 6genin 15’inin konunun baglangi¢ bdliimiinde, 6’smim konu igerisinde, 6’sinin ise konu sonunda ve
degerlendirme asamasinda kullanildigtr goriilmektedir. Bu durumdan hareketle g¢ogunlukla Ogrencilerin
giidiilenmesi ve derse dikkatlerinin ¢ekilmesi noktasmda matematik tarihinden yararlandigi s6ylenebilir.
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Tablo 7. Ogrenme alanlarma gére MTO dagilimi

Ogrenme Alanlar1 5. Smuf 6. Smuf 7. Smuf 8. Smuf Toplam
Sayilar ve Islemler 4 4 1 3 12
Cebir - - - - -
Geometri ve Olgme 2 1 3 1 7
Veri Isleme 6 - - - 6
Olasilik - - - 2 2
Toplam 12 5 4 6 27

Yeni ortaokul matematik dgretim programina gore Geometri ve Olgme, Sayilar ve Islemler ve Veri isleme
O0grenme alanlarma biitiin seviyelerde yer verilmisken, Cebir 6grenme alani 6. Sinif itibari ile &grencilerin
karsisina ¢ikmakta, olasilik 6grenme alanina ise sadece 8. Sinifta yer verilmektedir. Bu baglamda olasilik
o0grenme alani ile ilgili matematik tarihi Ogeleriyle sadece 8. Simif (n=2) matematik ders kitabinda
karsilagilmistir. Bunun yaninda cebir 6grenme alani ile ilgili higbir 6grenme seviyesinde MTO’ye yer
verilmemistir. Sayilar ve islemler 6grenme alani ile ilgili 5. sinif seviyesinde 4, 6. smif seviyesinde 4, 7. smif
seviyesinde 1 ve 8. smif seviyesinde 3 dgeye rastlanmistir. Bu anlamda matematik tarihinin en fazla kullanildig:
O0grenme alani sayilar ve islemler (n=12) 6grenme alanidir. Veri isleme 6grenme alaninda sadece 5. Sinifta (n=6)
MTO’nin yer almis olmasi da dikkat cekmektedir. Ayrica geometri dgrenme alani ile ilgili 5. smif seviyesinde 2,
6. siif seviyesinde 1, 7. smif seviyesinde 3 ve 8. smif seviyesinde 1 6ge yer almaktadir. Matematik tarihinin
yogun kullanildig1 diger bir 6grenme alani da geometri (n=7) 6grenme alanidir. Bunun sebebi olarak ortaokul
matematik dersi Ogretim programinda yer alan sayilar, islemler ve geometri konularimin tarihle
iliskilendirilmesinin 6grenci seviyesine daha uygun oldugu s6ylenebilir.

Eskiden, Cin'de Tan adl zengin bir adam yasarmis. Tan'in ¢ok gii-
zel bir tabag varms. Bir giin kralin kasabaya gelecegini duyan Tan, bu
degerli tabag krala hediye etmek istemis. Parlatirken yere diigen tabak
yedi pargaya ayrilmus. Tan, parcalar: bir araya getirerek kare seklinde
porselen elde etmeye caligmis. Bu islemi yaparken 7000'den fazla de-
Sisik sekil elde edebilecegini fark etmis. Bes tane tiggen, bir kare ve bir

paralelkenardan olugan tangram bulmacas: béylece ortaya ¢ikmuis.

Tangrami olugturan ¢okgensel bolgelerin adlarin séyleyiniz.

Sekil 14. Geometri ve Olgme (EkoYayincilik 7 Sinif; s. 188)
4. Tartisma ve Sonuc¢

Ortaokul matematik ders kitaplarinda, matematik tarihinin ne derece kullanildigini, matematik tarihi
dgelerinin (MTO) nasil bir igerikle, hangi kullanim yollariyla, dersin hangi asamasinda, hangi 6grenme alaninda
ele aldig1 ve tiim bu bagliklarin sinif diizeylerine gore nasil degistiginin arastirildigi bu ¢aligmada 2019-2020
egitim-6gretim yilinda kullanilan 4 ortaokul matematik ders kitabi incelenmistir. Yapilan dokiiman incelemesi
sonucunda 27 MTO tespit edilmistir. Bu say1 kitap basina 6,5 MTO anlamina gelmektedir. Baki ve Biitiiner
(2013) matematik tarihi agisindan 6, 7 ve 8. smif ders kitaplarini inceledigi ¢alismalarinda 3 kitapta 19 MTO’ye
rastlarken; Erdogan, Esmen ve Fmdik (2015) 2013- 2014 yillarinda okutulan 7 ortaokul ders kitabini
incelediginde 27 MTO belirlemislerdir. Bunun yaninda incikabi ve arkadaslari (2019) 2016-2017 yillarinda
kullanilan 8 matematik ders kitabmni incelemisler ve 15 MTO’ye ulasmislardir. Yine Mersin ve Durmus’un
(2018) aym yillarda kullanilan ders kitaplarini inceledikleri caligmalarinda 4 kitaptan 19 6ge ile karsilastiklarini
belirtmislerdir. Tan Sisman ve Kirez (2018) ise 2015-2016 yillarinda okutulan 6 matematik ders kitabinda 27
tarihsel 6geye yer verildigini belirtmistir. Yapilan ¢aligmalarla karsilastirildiginda 2018 ortaokul matematik dersi
dgretim programinda hicbir tarihsel baglam tartisilmamasina ragmen kullanilan MTO sayis1 her gecen yil artis
gostermistir. Nicel olarak durum bu sekilde olsa da kullanilan tarihsel 6gelerin matematikle iliskisi baglaminda
yetersiz oldugu sdylenebilir.

Incelenen ders kitaplarinda yer verilen MTO’niin kapsaminm Erdogan ve arkadaslarma (2015) gére
smiflandirilmasi sonucunda tarihsel 6gelerin en fazla kullanildig sinif seviyesinin begsinci sinif, en fazla yer alan
kategorinin ise tarihsel notlar oldugu goriilmektedir. Tarihsel notlarin matematikle iligskisi olmayan bir takim
tarihi bilgiler niteliginde olmasi s6z konusu kullanimin matematik tarihinin matematik egitimine katkisi
baglamina uygun olmadig1 sdylenebilir. Ogrencinin okul disi calismalarinda yer alan tarihsel égelere neredeyse
hi¢ verilmedigi (n=1), tarihsel notlarla birlikte uygulamalarlaysa sadece besinci ve altinci smif seviyesinde
karsilagilmasit dikkati ¢ekmektedir. Bu durum &grencilerin yas seviyesinin biiyiidiikge uygulamadan ziyade
teoriye agirlik verilmesi seklinde yorumlanabilir. Bunun yaninda matematigin kullanim alanina iliskin notlara
ayrilan boliimiin yeterli olmadig1 goriilmiistiir. S6z konusu bulgular matematik tarihinin kullanilmasi baglaminda
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matematik ders kitaplarinin incelendigi diger caligmalarla (Baki ve Biitiiner, 2013; Erdogan ve ark., 2015;
Incikabi ve ark., 2017; Tan Sisman ve Kirez, 2018) benzerlik gostermektedir. Matematigin giinliik yasamla
iliskisinin dneminin sik sik vurgulandigi (MEB, 2018) yapilandirmaci yaklagima uygun olarak hazirlanmis ders
kitaplarinda matematigin okul dis1 ortamlara ve giinliilk hayattaki kullanimma iliskin tarihsel notlara yer
verilmemesi dikkat ¢ekicidir. Eski medeniyetler, giindelik gereksinimlerini karsilamak amaciyla ¢esitli say1
sistemleri kullanmiglardir. Miktar ve Olgiileri belirtmek i¢in kemikler kullanmislar, bunlar iizerine atiklari
¢entikleri, bazen de tas ve odun pargalarini kullanarak hesaplamalar yapmiglardir (Krantz, 2006). Matematik
tarihine yonelik ¢aligmalar (Burton, 2017; Cajori, 2014; Struik, 2011) incelendiginde matematigin siireg
icerisinde biiyilylip gelismesine giinlilk ihtiyaclarm ne kadar katkisi oldugu goriilebilir. Babil, Misir, Maya
Medeniyetlerinin, Cin, Hint, Yunan ve islam toplumlarin matematigi nasil kullandigmi 6grenci seviyesine uygun
sekilde belirten MTO niin 6grencilerin dikkatlerini ¢ekecegi ve derse iliskin motivasyonlarma olumlu katkilar
sunacagi (Basibiiyiik, 2018; Gulikers ve Blom, 2001; Mersin, 2019). Ayrica matematik tarihinin matematik
derslerinde kullamiminin 6grenmeyi kolaylastiracagi, dgrencide farkli bir bakis agis1 gelistirecegi, matematigi
daha ilging ve kavramsal hale getirecegi, matematige yonelik duyussal egilimleri de pozitif yonde etkilemesi
(Fried, 2001; Tzanakis ve Arcavi, 2000) g6z oniine alindiginda ders kitaplarinda daha fazla yer verilmesi
gerektigi sdylenebilir.

Matematik tarihi 6gelerinin Mersin ve Durmus’a (2018) gore yapilmis igerik siniflandirmasinda, karsilagilan
Ogelerinin biiylik bir kismmin matematik disi bir ogenin tarihsel gelisimi seklinde oldugu goriilmiistiir.
Matematiksel kavramlarin tarihsel gelisim siireci Kategorisinde de yeterli sayida olmasa da bazi 6gelerin yer
aldig1 soylenebilir. Ayrica bilim adamlarimin hayatina ve eski matematiksel yontemlere iliskin tarihi dgelere
sadece bir kez olmak fiizere sekizinci sinif ders kitabinda yer verilmistir. S6z konusu 6gelerin igeriklerine ve
frekanslarma genel olarak bakildiginda MTO niin icerik bakimindan matematik tarihinin matematik egitiminde
kullanilma amaglarmi kapsar nitelikte kullanilmadig1 sylenebilir. Tarihsel notlarin, matematikg¢ilerinin bilime
katkilarinin veya yasamlarmnin ders kitaplarinda yer almasinin matematik tarihinin matematik derslerinden
kullanilmasini hedeflenen noktaya getirmemektedir (Fried, 2001; Swetz, 1997). Cesitli aragtirmalar (Alpaslan ve
Isiksal Bostan, 2016; Gulikers ve Blom, 2001; Swetz 1997) 6grenme, kavrama ve Ogrencilere tarihi bir bakis
acis1 kazandirabilmede matematikgilerin hayatlarindan ve ortaya koyduklar1 ¢alismalardan ders kitaplarinda s6z
etmenin biiylik pay1 oldugunu ifade etmislerdir ve 6gretimi zenginlestirmenin en ise yarar yolu matematikgilerin
geemiste lizerinde calistiklart problemlerin sinif ortamina taginmasidir. S6z konusu goriisler géz Oniinde
bulunduruldugunda, ders kitaplarida hali hazirdaki MTO kullanim yollarina alternatifler sunulmasmin gerekli
oldugu soylenebilir. Ayrica matematik tarihine ait kavramlarin matematiksel iliskilendirmelerle verilmesi ve
ogretilmeye calisilan konuyla baglantist kurularak 6gretimin bir parcasi haline getirilmesi gerekmektedir.
Ormegin, 6. Smif ders kitabinda “cokluklar1 karsilastirmada oran kullanir ve orani farkli bigimlerde gdsterir”
kazanimimin égretildigi boliimde altin orandan s6z edilebilir. Buradan hareketle 6rnek resim ve uygulamalarla
altn oranm, 1170’li yillarda yasanus italyan Matematik¢i Leonardo Fibonacci’nin kendisine sorulan basit bir
tavsan probleminden esinlenerek ortaya koydugu sayir dizisinden hareketle bulundugunun ifade edilmesi,
stiphesiz ki tavsan probleminin de ¢6ziildiigii bir 6grenme ortaminda dikkate deger bir ilgiye sebep olacaktir. Bu
baglamda matematik tarihinin hem ders kitaplarinda hem matematik dersi kapsaminda islevi yeniden insa
edilerek etkili bir hale getirilmesi saglanmalidir.

Ders kitaplarinda kullamlan MTO’ niin kullamim yollarma gore smiflandirilmas: incelendiginde dgelerin
biiylik boliimiiniin tarihsel ufak pargalar, 2’sinin deneysel matematik etkinlikleri, 1’inin dgrenciyi arastirmaya
yonlendiren internet taramasi, 1’inin mekanik araglar, 1’inin ise birincil kaynaklar seklinde kullanildig:
gorilmektedir. Tarihsel problemlere, tarihsel metinlere bagli arastirma problemlerine, oyunlara, film vb
gorsellere, okul disi deneyimlere, birincil kaynaklara ve matematikgilerin yaptiklart hatalara ise hig
deginilmemistir. Buradan hareketle ders kitaplarinda kullamlan MTO’niin sayismin az, niteliginin diisiik
olmasinin yaninda g¢esitliliginin yetersiz oldugu belirtilebilir. Matematik tarihine bagli gerceklestirdigi
calismasinda Clark (2012), 6gretimde matematik tarihi etkinliklerine yer verilmesinin 6grencilerde farkli
matematiksel bakis acilar1 gelistirdigini belirtmistir. Ogrencilerin farkli bakis acilar1 ortaya koymalarina
yardimct olmanin, onlarin ayrica biligsel gelisimlerini de destekledigi (Cheung, 2014) gbz ardi edilemez bir
gergektir. Bu agidan alanda yapilan ¢alismalara (Bidwell, 1993; Cheung, 2014; Furinghetti, 2019) paralel olarak,
ulagilan MTO niin 6grencilerin bilissel gelisimlerine katkilarinm az oldugu soylenebilir.

Kitaplardaki konumlarma gére MTO incelendiginde genellikle konuya giris kisminda olmak iizere konu
igerisinde ve konu sonunda yer aldiklar1 gériilmiistiir. Bu durumda MTO’ye dgrencilerin daha gok dersin giris
bolimiinde dikkatlerinin ¢ekilmesi ve derse iliskin giidiilenmelerinin saglanmasi amaciyla konunun giris
kisminda daha fazla yer verildigi diisliniilebilir. Gergekten de tarihsel 6gelerin dgrencilerin matematik dersine
kars1 tutumlarinda ve derse iliskin motivasyonlarinda olumlu etkilerinin oldugunu séyleyen pek ¢ok calisma (Ay,
2019; Ersoy, 2015; Kasike1, 2015; Mersin, 2019) mevcuttur. Hem kitaplardaki konumlar1 elde edilen bulgular
Baki ve Biitiiner (2013) ve Erdogan ve arkadaglar1 (2015) konuyla ilgili yaptiklar1 ¢aligmalarla paralellik
gosterirken, Incikab1 ve arkadaslar1 (2018) ¢alismasindan ayrilmaktadir. incikabi ve arkadaslar1 (2018) inceledigi
ders kitaplarinda MTO’ye konu igerisinde daha fazla yer verildigi goriilmiistiir. Ogrenme alanlarma gore yapilan
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smiflandirmada ise sayilar ve islemler 6grenme alanmna 12, geometri ve dlgme alanina 8, veri islemeye iliskin 6
ve olasiliga iliskin 2 tane matematik tarihi 6gesiyle karsilagilirken, Cebir konusunda incelenen kitaplarin
hi¢birinde matematik tarihine yonelik bir nota rastlanmamistir. Bunun sebebinin ortaokul matematik dersi
Ogretim programinda yer alan sayilar, islemler ve geometri konularinin tarihle iligskilendirilmesinin dgrenci
seviyesine daha uygun olmasi sOylenebilir. Yine de Cebir’in babasi olarak nitelendirilen (Fazlioglu, 1997)
Harezmi’den (61. 303) veya “x” isaretinin ortaya ¢ikisindan 6grencilere s6z edilebilir. Nitekim 2018 6ncesinde
kullanilan ders kitaplarin1 inceledikleri calismalarinda Incikabi ve arkadaslar1 (2018) ve Erdogan ve arkadaslar

(2015) 6. Sinif ders kitabinda Cebir 6grenme alanindan 3 tane MTO’ye yer verildigini ifade etmislerdir.
5. Oneriler

S6z konusu sonuglar 1513immda matematik egitiminde kullanilmasinin 6neminin pek c¢ok ¢alismalarla
vurgulanmis olmasina ragmen matematik tarihine egitim siirecinde yeterince ve nitelikli sekilde yer verilmedigi
sOylenebilir. Bu ¢aligma sadece ortaokul ders kitaplarinda yer verilen tarihsel 6geleri niceliksel olarak inceleyen
bir caligmadir. Ileride yapilacak arastirmalarda farkli §grenme seviyelerinde kitaplar, rneklerine de yer verilerek
matematik tarihi baglaminda incelenebilir.

Matematik dig1 veya matematik bilimi ile ilgili tarihsel notlarin, matematik¢ilerinin bilime katkilarinin veya
yasamlarinin ders kitaplarmnda yer almasinin tek basmna matematik tarihinin etkililigi igin yeterli olmadigi alan
yazinda belirtilmistir. Matematik tarihi matematik 6gretiminde veya matematik ders kitaplarinda kullanilirken,
birbirinden veya 6grenilecek konudan kopuk sekilde degil de gesitli iligskilendirilmelerle konunun bir parcast
haline getirilebilir.

Matematiksel kavramlarin tarihi gelisimlerinin, nasil ve hangi ihtiyagla ortaya ciktiklarinin &grencilere
kesfettirilmesi veya aktarilmasi, siiphesiz ki s6z konusu kavramlari dgrenmelerine yardimer olacaktir. Bu
kavramlarin kazandirilmasinda salt bilgi sunulmasindan ziyade, oyunlar, miize gezileri, bolgesel kesifler, drama
Ve grup projeleri gibi etkinliklerin kullanilmasi agisindan ders kitaplari zenginlestirilebilir.

Matematik Tarihine yonelik etkinliklere matematik derslerinde yer verilmesi gerektigi alanyazinda yer
almaktadir. Ancak 2018 yilinda gilincellenmis ortaokul matematik dersi dgretim programinda matematik
tarihinden yeterli diizeyde s6z edilmemesine paralel olarak matematik tarihi 6gelerine ders kitaplarinda da yeterli
diizeyde yer verilmemistir. Bu baglamda son 6gretim programinda bu alana yonelik kazanimlara daha fazla yer
verilebilir.

Matematik tarihinde 6grencilerin seviyelerine uygun olarak d6grenme ortamina tasmabilecek pek ¢ok konu
baslhigi vardir. Smif bazinda ders kitaplarinda yer verilmek tizere bu c¢aliyma kapsaminda yapilan arastirma
sonucunda baz1 basliklar dnerilebilir:

v’ 5. Smf Matematik Ders Kitabi i¢in oneriler

Antik Misr matematigi, sayilarin tarihgesi, kesirlerin ilk gosterimleri, Osmanli Medreselerinde kesirlerle
islemler, Giyasettin Cemsid, Atatiirk’iin yazdig1 geometri kitabi, Grafiklerin mucidi: William Playfair, Saatin
Icad1 ve Tarihsel Gelisimi, Atatiirk’iin &lgii birimleri standartlastrmas1 gibi matematik tarihinin amacima
kullanimin1 destekleyen tarihsel 6gelere yer verilebilir.

v 6. Simf Matematik Ders Kitabi i¢in oneriler

Roman Rakamlari, Erathosthenes Kalburu, George Cantor ve Kiime Kavrami, Tarih Seridi, Ondalik Sayilar1
Kasifi: Giyaseddin Cemsid, Altin oran ve Fibonacci, Osmanli’da bilinmeyen kavrami, Grafiklerin mucidi:
William Playfair, Atatiirk’iin yazdig1 geometri kitabi, Atatiirk’iin 6l¢ii birimleri standartlagtirmasi, Pi sayisinin
bulunmasi gibi tarihsel 6geler ders kitaplarinda kullanilabilir.

v 7. Simif Matematik Ders Kitabi i¢in Oneriler

Galileo Termometresine, sonsuzluk kavrami, Osmanli Medreselerinde kesirler, Gauss Teoremi, Denklerin
Efendisi: Omer Hayyam, Atatiirk’iin yazdig1 geometri kitabi, Arilarin petekleri altigen seklinde yapmasi, pi
sayisinin ortaya ¢ikmasi, Grafiklerin mucidi: William Playfair gibi matematik tarihi 6geleri matematik ders
kitaplarinda matematik kavramlarinin 6gretimi amaciyla kullanilabilir.

v 8. Sinif Matematik Ders Kitabi i¢in Oneriler

Erathosthenes Kalburu, Satrang ve islii sayilar iligkisi, kok 2 sayisinin hikayesi, Pascal ve olasilik, Harezmmi
ve Cebir, Analitik Geometrinin tarihgesi, Atatlirk’iin yazdig1 geometri kitabi, Thales Teoremi, Ressam Echer ve
Maisir Piramitleri gibi matematik tarihi 6gelerine ortaokul matematik ders kitaplarinda yer verilebilir.

343



S. Ceylan

Kaynaklar / References

Agoshko, V. I. & Puel Jp. (2009). Mathematical models of life support systems, Encyclopediaof Life Support
Systems. United Kingdom: Oxford Eolss Publisher.

Albayrak, O. (2011). Matematik tarihiyle islenmis olan derslerin matematik ézyeterlik algisina ve matematik
basarisina etkisi (Yaymlanmamus yiiksek lisans tezi). Bogazigi Universitesi, Fen Bilimleri Enstitiisii,
Istanbul.

Ay, B. (2019). Matematik tarihi tabanli modelleme etkinlikleri ile 7. simif ogrencilerinin negatif tam sayilar
konusundaki anlamalarimin incelenmesi (Yaymlanmamus yiiksek lisans tezi). Orta Dogu Teknik Universitesi,
Sosyal Bilimler Enstitiisii, Ankara.

Baki, A. (2006). Kuramdan uygulamaya matematik egitimi, Trabzon: Derya Kitabevi.

Baki, A. ve Biitiiner, S. O. (2010, Eyliil). Matematik tarihi etkinlikleriyle zenginlestirilmis simf ortamindan
yansimalar. |X. Ulusal Fen Bilimleri ve Matematik Egitimi Kongresi’nde sunulan bildiri, Izmir.

Baki, A., & Giirsoy, K. (2018). Does using history of mathematics make sense? The views of teacher candidates.
Journal of Pedagogical Research, 2(2), 78-90.

Bag, M. (2019). Historical development of mathematics and use of the history of mathematics in mathematics
education. TAY Journal, 3(1), 1-22.

Bagibiiyiik, K. (2018). Cebir ve sayilar ogretiminde matematik tarihi kullaniminin basart ve tutuma etkisi ve sinif
i¢i yansimalar (Yaymlanmanus Doktora Tezi). Gazi Universitesi Egitim Bilimleri Enstitiisii, Ankara.

Baykul, Y. (2002). [ikogretimde matematik ogretimi 6.-8. simiflar i¢in, Ankara: PegemA.

Baykul, Y. (2003). llkégretimde matematik 6gretimi 1.-5. siniflar icin. Ankara: PegemA.

Bidwell, J. (1993). Humanize your classroom with the history of mathematics. Mathematics Teacher, 86(6), 461-
464.

Burton, D. M. (2017). The history of mathematics. (S. Durmus, Cev.). Istanbul: Nobel Yaymevi.

Bruner, J. S. (1962). On knowing: Essays for the left hand. Cambridge, MA: The Belknap Press of Harvard
University Press.

Biitiiner, S. O. (2020). An evaluation of activities based on the use of the history of mathematics as a tool.
Journal of Pedagogical Research, 4(2), 139-164.

Canady, S. (1983). A study of the effects of the essential elements of instruction model on mathematics
achievement, Unpublished doctoral dissertation. Northern Arizona University, Usa.

Cajori, F. (2014). Matematik tarihi. (D. ilalan, Cev.). Ankara: ODTU Yaymncilik.

Charles, S. (2003). Ogretmenler icin Piaget ilkeleri. (G. Ulgen, Cev.). Ankara: Nobel.

Cheung, W. S. (2014). The effect on students’ mathematical beliefs by integrating history of mathematics in the
classroom (Unpublished Doctoral Dissertation). The Chinese University of Hong Kong, China.

Clark, K. M. (2012). History of mathematics: illuminating understanding of school mathematics concepts for
prospective mathematics teachers. Educational Studies in Mathematics, 81 (1), 67-84. doi: 10.1007/s10649-
011-9361-y

Erdogan, A., Esmen, E. ve Findik, S . (2016). Ortaokul Matematik Ders Kitaplarinda Matematik Tarihinin Yeri:
Ekolojik Bir Analiz. Marmara Universitesi Atatiirk Egitim Fakiiltesi Egitim Bilimleri Dergisi, 42(42), 239-
259.

Ersoy, E. (2015). Matematik tarihi kullanmiminin ilkokul 4. sunuf 6grencilerinin akademik basarisi, hatirda tutma
diizeyi ve motivasyonu iizerindeki etkileri (Yaymlanmamus yiiksek lisans tezi). Adnan Menderes Universitesi,
Sosyal Bilimler Enstitiisti, Aydin.

Fauvel, J. & Van Maanen, J. (Eds.) (2002). History in mathematics education. The ICMI (International
Commission on Mathematical Instruction) study. Dordrecht: Kluwer.

Fazlioglu, 1. (1997). “Harizmi, Muhammed b. Masa”. Tiirkiye Diyanet Vakfi Islam Ansiklopedisi. 16: 224-227.
Istanbul: TDV Yayinlart.

Furinghetti, F. (2019). History and epistemology in mathematics education, International Journal of
Mathematical Education in Science and Technology, 9(2), 147-151. Doi: 10.1080/0020739X.2019.1565454

Gengkaya, S. (2018). Matematik egitiminde matematik tarihinin kullanilmasinin farkli bakis agilarindan
incelenmesi (Yaymlanmamis Doktora Lisans Tezi). Hacettepe Universitesi, Egitim Bilimleri Enstitiisii.
Ankara.

Goker, L. (1997). Matematik tarihi ve Tiirk-Islam matematikgilerinin yeri. istanbul: MEB.

Giirsoy, K. (2010). [lkogretim matematik ogretmen adaylarimn matematik tarihinin matematik ogretiminde
kullanilmaswina iliskin inan¢ ve tutumlarimin incelenmesi (Yaymlanmamis yiiksek lisans tezi). Karadeniz
Teknik Universitesi, Fen Bilimleri Enstitiisii, Trabzon.

Guillen, M. (2010). Diinyay: degistiren bes denklem, matematigin giicii ve siirselligi. (G. Tanribver, Cev.).
Ankara: Tiibitak.

Hare, M. (1999). Revealing what urban early childhood teachers think about mathematics and how they teach it:
Implications for practice (Unpublished doctoral dissertation). University Of North Texas, USA.

Hersh, R. (1997). What is mathematics, really? London: Jonathan Cape.

344



Ortaokul Matematik Ders Kitaplarinda Matematik Tarihine Yonelik Iceriklerin Incelenmesi

Ilhan, A. ve Aslaner, R. (2019). 2005’ten 2018’e ortaokul matematik dersi Ogretim programlarinin
degerlendirilmesi. Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 46(1), 394-415.

Incikaby, L., Kepceoglu, 1. ve Kiiciikoglu, U. (2019). Ortaokul matematik ders kitaplarinda yer verilen matematik
tarihi igeriklerinin incelenmesi. Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 45 (45), 144-158.

Jankvist, U. T. (2009). A categorization of the “whys” and “hows” of using history in mathematics education.
Educational Studies in Mathematics, 71(3), 235-261.

Ju, M. K., Moon, J. E. & Song, R. J. (2016). History of mathematics in Korean mathematics textbooks:
Implication for using ethnomathematics in culturally diverse school. International Journal of Science and
Mathematics Education, 14(7), 1321-1338.

Karakug, F. (2009). Matematik tarihinin matematik 6gretiminde kullanilmasi: Karekdk hesaplamada Babil
metodu. Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi, 3(1), 195-206.

Kasik¢1, M. (2015). Matematik tarihi dersinde drama yonteminin ilkégretim matematik ogretmen adaylarinin
bilgi, inan¢ ve tutumlarina etkisi (Yaymlanmams yiiksek lisans tezi). Dokuz Eyliil Universitesi, Egitim
Bilimleri Enstitiisii, zmir.

Krantz, S. G.(2006). An episodic history of mathematics: mathematical culture through problem solving. USA:
The Mathematical Association of America.

Kigtikoglu, U. (2019). Ortaokul égrencilerinin matematik tarihi baglaminda hazirladiklar: dijital oOykiiler
lizerine bir arastirma: Matematik nasi dogmugstur? (Yaymlanmamis yiiksek lisans tezi). Kastamonu
Universitesi, Fen Bilimleri Enstitiisii, Kastamonu.

Lit, K. C., Siu, K. M. & Wong, Y. N. (2001). The use of history in the teaching of mathematics: Theory, practice
and evaluation of effectiveness. Education Journal, 29(1), 17-31.

McBride, C. C., & Rollins, J. H. (1977). The effects of history of mathematics on attitudes towards mathematics
of college algebra students, Journal for Research in Mathematics Education, 8(1), 57-61.

Mersin, N. ve Durmus, S. (2018). Matematik tarihinin ortaokul matematik ders kitaplarindaki yeri. Abant Izzet
Baysal Universitesi Egitim Fakiiltesi Dergisi, 18(2), 997-1019.

Mersin, N. (2019). Ortafokul dgrencileri icin matematik tarihi destekli etkinliklerin gelistirilmesi ve dgrenciler
iizerindeki yansimalarinin incelenmesi (Yaymlanmamis doktora tezi, Bolu Abant Izzet Baysal Universitesi,
Egitim Bilimleri Enstitiisii, Bolu.

Milli Egitim Bakanlhigi [MEB]. (2018). [lkégretim matematik dersi 6-8. Siniflar 6gretim programi ve kilavuzu,
Ankara: Talim ve Terbiye Kurulu Bagkanlig:.

National Council of Teachers of Mathematics [NCTM]. (2000). Principles and standards for school
mathematics. Reston VA.

Ozcan, D. (2014). Anadolu Lisesi Ogrencilerine uygulanan matematik tarvihiyle zenginlestirilmis ogretim
programimn matematik basarisina etkisi (Yaymlanmamis yiiksek lisans tezi). Sabahattin Zaim Universitesi,
Sosyal Bilimler Enstitiisii, Istanbul.

Ozdemir, A. S. & Goktepe, S. (2012, Mart). Matematik Tarihi Etkinlikleriyle Matematik Derslerinin
Iliskilendirilmesi. X. Ulusal Fen ve Matematik Egitimi Kongresi’nde sunulan bildiri, Nigde

Ozmen, H. (2004). Fen 6gretiminde 6grenme teorileri ve teknoloji destekli yapilandirmaci (constructivist)
ogrenme. The Turkish Online Journal of Educational Technology, 3(1), 100-111.

Russell, B. (2004). Matematiksel felsefeye giris ten secmeler. (M. Ozliik, Cev.). Matematik Felsefesi, ed. B. S.
Giliir, Ankara: Orient Yaymlar1.

Siu, M-K. & Tzanakis, C. (2004). History of mathematics in classroom teaching - appetizer? Main course?
Ordessert? Mediterranean Journal for Research in Mathematics Education, 3(1-2), 5-10

Sozen, S. (2013). Swif ve matematik ogretmenlerine gére matematik tarihinin matematik dgretimine katilmasi
iizerine bir olgubilim ¢alismast (Yaymlanmams yiiksek lisans tezi). Orta Dogu Teknik Universitesi, Sosyal
Bilimler Enstitiisii, Ankara.

Struik, D. (2011). Kisa matematik tarihi. (Y. Silier, Cev.), Istanbul: Doruk Yaymcihk

Tan Sisman, G., Kirez, B. (2018). History of mathematics in the turkish middle school mathematics curriculum
and textbooks. Cukurova University Faculty of Education Journal, 47(1) , 188-215.

Thomaidis, Y. & Tzanakis, C. (2009, February). The implementation of the history of mathematics in the new
curriculum and textbooks in Greek secondary education. Paper prensented at the Congress of the European
Society for Research in Mathematics Education, 2801-2810.

Tokay, E. (2019). Sayilar ve islemler ile bazi geometrik kavramlarin égretiminde matematik tarihi kullaniminin,
ilkokul 4. sinif ogrencilerinin akademik basarisina etkisi (Yayinlanmamus yiksek lisans tezi). Karamanoglu
Mehmetbey Universitesi, Fen Bilimleri Enstitiisii, Karaman.

Tozliyurt, E. (2008). Sayilar 6grenme alan ile ilgili matematik tarihinden secilen etkinliklerle yapilan dersler
hakkinda lise son simif 6grencilerinin géoriisleri (Yayinlanmamsg yiiksek lisans tezi). Gazi Universitesi, Egitim
Bilimleri Enstitiisii, Ankara.

Tzanakis, C. & Arcavi, A. (2000). Integrating history of mathematics in the classroom: An analytic survey in
Fauvel and Van Maanen (Eds.). History in Mathematics Education: The ICMI Study (pp. 201-240).
Dordrecht: Kluwer.

345



S. Ceylan

Varol, G. B. (2019). Sayilar ve islemler 6grenme alaminda matematik tarihi entegre edilmis matematik
Ogretiminin basariya etkisi (Yaymlanmamis yiiksek lisans tezi). Adnan Menderes Universitesi, Sosyal
Bilimler Enstitiisii, Aydin.

Vygotsky, L. S. (1985). Diisiince ve dil. (S. Koray, Cev.). Istanbul: Sistem Yayinlari.

Yenilmez, K. ve Uysal E. (2007). Ilkdgretim dgrencilerinin matematiksel kavram ve sembolleri giinliik hayatla
iliskilendirebilme diizeyi. Ondokuz Mayis Universitesi Egitim Fakiiltesi Dergisi, 24(2007), 88-89.

Yenilmez, K. (2011). Matematik 6gretmen adaylarinin matematik tarihi dersine iligkin diisiinceleri. Pamukkale
Universitesi Egitim Fakiiltesi Dergisi, 30(2), 79- 90.

Yildirim, A . (1996). Disiplinlerarasi 6gretim kavrami ve programlar agisindan dogurdugu sonuglar. Hacettepe
Universitesi Egitim Fakiiltesi Dergisi, 12(12), 89-94.

Yildirim, A. ve Simsek, H. (2013). Sosyal bilimlerde nitel arastirma yéntemleri (9. Baski). Ankara: Seckin
Yaymncilik.

Ekler:
Ek 1. Incelenen ders kitaplarinda ulagilan Matematik Tarihi Ogeleri (MTO)
Simf Unite Sayfa Konu Icerik
MTO 1 5 Unite 1 63  Uslii Ifadeler Bakterilerin ilk Kez 17. yy’da kullanildig:
MTO 2 5 Unite 1 21 Sayi ve Sekil Tarihi Yapilardaki Desenler ve Oriintiiler
Oriintiileri
MTO 3 5 Unite 2 87.  Tam Sayili ve Bilesik Para Birimleri ve Tarihi Para resimleri
Kesirler

MTO 4 5 Unite 3 130.  Ondalik Gésterimler  Atletizmde Diinya Rekorlar1

MTO 5 5 Unite 4 199.  Ucggen ve Dortgenler  Baklava Sozciigiiniin Tiirkge Kokeni ve Baklavanin
Tarihteki Yeri

MTO 6 5 Unite 5 216  Veri Isleme Osmanh Devletinde Meclisi Mebusan’in Uye Dagilimm

MTO 7 5 Unite 5 225  Veri Yorumlama Devlet statistik Enstitiisii*niin 1926’da Kuruldugu

MTO 8 5 Unite 5 235  Veri Toplama Canakkale Savastyla Ilgili Problem

MTO 9 5 Unite 5 247  Veri Toplama 15 Temmuz ve Omer Halis Demir ile lgili Ornek

MTO 10 5 Unite 5 248  Veri Toplama Tiirk Kadinlarina Segme Segilmenin Taninmasi

MTO 11 5 Unite 5 249  Veri Toplama [lk Televizyonun Bulunmasi

MTO 12 5 Unite 6 259 Alan Olgme Plazma Teknolojisinin Bulunmasi

MTO 13 6 Unite 1 18  Uslii Sayilar Satrancin Bulunmasiyla Tlgili Bilgiler

MTO 14 6 Unite 1 29 Problem C6zme Matematigin Tarihten Bu Yana Siirekli Gelisimi

MTO 15 6 Unite 2 85  Mutlak Deger Mutlak Konumun Tarih Cizelgesi Yardimiyla
Anlatilmas1

MTO 16 6 Unite 3 174 Oran Naim Siileymanoglu’nun Kirdig1 Rekor

MTO 17 6 Unite 6 306  Cember Ve Daire Pi Sayisin Nasil Bulundugu

MTO 18 7 Unite 4 160  Yiizdeler Tiirk Bayraginin Boyunun ve Eninin Oranlar1 ve Bu
Oranlarin Netlesme Tarihi

MTO 19 7 Unite 5 173 Dogrular ve Agilar Atatiirk’in Geometri Kitab1

MTO 20 7 Unite 5 229  Cember ve Daire Tekerlegin Bulunmasi

MTO 21 7 Unite 5 188  Cokgenler Tangramin Bulunma Hikayesi

MTO 22 8 Unite 1 11 Carpanlar ve Katlar Ik Hesap Makinesinin 1645'te Pascal Tarafindan Icat
Edilmesi

MTO 23 8 Unite 1 12 Carpanlar ve Katlar Stimerlerin Matematikte 60’11 Say1 Sistemi Kullanmasi

MTO 24 8 Unite 2 58 Karekoklii [fadeler Pisagor’un K6k 2'yi Tanimlama Bigimi

MTO 25 8 Unite 3 103  Olasilik ve Cebir Olasilik Kavramimin Dogusu

MTO 26 8 Unite 6 263 Geometri ve Olgme Ingiltere'deki Arundel Kalesinin Yapist Ve Tarihi

MTO 27 8 Unite 6 278  Geometrik Cisimler  Tiirklerin Davul Kullanimi

Ek 2. Ortaokul Matematik Dersi Ogrenme Progranmna Gore 5. Smif Seviyesine Uygun Olarak Onerilebilecek Matematik

Tarihi Ogeleri (OMTO)

1. Unite Konular

1  Dogal Sayilar OMTO5.1 — Antik Misir Matematigi

2 Dogal Sayilarla Islemler OMTO5.2 — Dogal Sayilar ve Islemlerin Kisa Tarihgesi
2. Unite Konular

3 Kesirler OMTO5.3 — Kesirlerin Gosterimine Dair Tarihsel Notlar
4 Kesirlerle Islemler OMTO5.4 — Osmanli Medreselerinde Kesirlerle Islemler
3. Unite Konular

5  Ondalik Gésterim OMTO5.5 — Giyaseddin Cemsid Ve Matematik

6 Yiizdeler OMTO5.6 — Yiizde Isaretinin {lk Kullanimm
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Ek 2’nin devami

4. Unite Konular

7 Temel Geometrik Kavramlar

8  Ucgenler Ve Dértgenler

5. Unite Konular

9  Veri Toplama Ve Degerlendirme
10  Uzunluk Ve Zaman Olgme

6. Unite Konular:

11 Alan Olgme

12 Geometrik Cisimler

OMTO5.7 — Atatiirk’iin Yazdig1 Geometri Kitab
OMTOS.7 — Atatiirk’iin Yazdig1 Geometri Kitabi

OMTO5.8 — Grafiklerin Mucidi: William Playfair
OMTOS5.9 — Saatin icad1 Ve Tarihsel Gelisimi

OMTOS5.10 — Atatiirk’iin Olgii Birimleri Standartlagtirmasi
OMTOS5.11 — Weldi — Blundell Prizmasi

Ek 3. Ortaokul Matematik Dersi Ogrenme Programma Gére 6. Smif Seviyesine Uygun Olarak Onerilebilecek

Matematik Tarihi Ogeleri (OMTO)

1. Unite Konular:

1 Dogal Sayilarla Islemler
Carpanlar Ve Katlar
Kiimeler

. Unite Konular
Tam Sayilar
Kesirlerle Islemler

. Unite Konular
Ondalik Gosterim
Oran

4. Unite Konular

8  Cebirsel ffadeler

9 Veri Toplama Ve Degerlendirme

10  Veri Analizi

5. Unite Konular:

11  Acilar

12 Alan Olgme

6. Unite Konular

13 Cember

14 Geometrik Cisimler
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OMTO6.1 — Romen Rakamlar1
OMTO6.2 — Erathostenes Kalburu
OMTO6.3 — George Cantor’un Sezgisel Kiime Kavrami

OMTO6.4 — Milat Kavrami ve Tarih Seridi
OMTO6.5 - Osmanli Medreselerinde Kesirlerle Islemler

OMTO6.6 — Ondalik Sayilar1 Kasifi: Gryaseddin Cemsid
OMTO6.7 — Altm Oran ve Fibonacci

OMTO6.8 — Osmanlida “x”
OMTO6.9 — Grafiklerin Mucidi: William Playfair
OMTO6.9 — Grafiklerin Mucidi: William Playfair

OMTO6.10 — Atatiirk’iin Yazdig1 Geometri Kitab1
OMTO6.11 — Atatiirk’iin &lgii birimleri standartlagtirmasi

OMTO6.12 — Pi Sayismin Bulunmast
OMTO06.13 — Weldi-Blundell prizmast

Ek 4. Ortaokul matematik dersi 6grenme programma gore 7. smif seviyesine uygun olarak dnerilebilecek matematik

tarihi 6geleri (OMTO)

1. Unite Konular:

Tam Sayilarla Islemler
. Unite Konular

Rasyonel Sayilar

Rasyonel Sayilarla Islemler
. Unite Konular

Cebirsel Ifadeler

Esitlik Ve Denklem
. Unite Konular

Oran Orant1

Yiizdeler
. Unite Konular
Dogrular ve Agilar
Cokgenler
Cember ve Daire
6. Unite Konular1
11 Veri Analizi

Cisimlerin Farkli Yonlerden
12 e )
Gorilintimleri
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OMTO7.1 — Galileo Termometresine iliski bir problem

OMTO7.2 — Payda Neden “0” olmaz? Sonsuzluk Kavram1
OMTO7.3 - Osmanl Medreselerinde Kesirlerle Islemler

OMTO7.4 - Kiigiik Gauss’un Hikayesi ve Teoremi
OMTO7.5 — Denklemlerin Efendisi: Omer Hayyam

OMTO7.6 — Altin Oran ve Fibonacci
OMTO7.7 - Yiizde Isaretinin Ik Kullanimi

OMTO7.8 — Atatiirk’iin Yazdig1 Geometri Kitab1
OMTO7.9 — Arilar Matematik Biliyor

OMTO7.10 — Pi Sayisinin ortaya gikmast

OMTO7.11 — Grafiklerin Mucidi: William Playfair
OMTO7.12 — Atatiirk’iin &l¢ii birimleri standartlagtirmasi

347


https://www.matematikciler.com/5-sinif-ucgenler-ve-dortgenler-konu-anlatimi/

S. Ceylan

Ek 5. Ortaokul matematik dersi 6grenme programina gore 8. sinif seviyesine uygun olarak onerilebilecek matematik

tarihi 6geleri (OMTO)

1. Unite Konulan

1 Carpanlar ve Katlar OMTOS.1 — Erathostenes Kalburu

2 Usli Ifadeler OMTO8.2 — Satrang ve Kral’in Vaadi

2. Unite Konular:

3 Karekoklii Ifadeler OMTO8.3 — V2 sayisinin hikdyesi

4 Veri Analizi OMTO8.4 — Grafiklerin Mucidi: William Playfair
3. Unite Konular:

5  Basit Olaylarin Olma Olasilig1 OMTOS.5 — Hilesiz Zar: Pascal

6  Cebirsel Ifadeler ve Ozdeslikler OMTO8.6 — Cebrin isim babasi: Harezmi

4, Unite Konular

7 Dogrusal Denklemler OMTOS.7 — Analitik Geometrinin Tarihgesi ile ilgili ddev caligmasi
8  Esitsizlikler OMTOS.8 -

5. Unite Konular

9  Ucgenler OMTO8.9 — Atatiirk’{in Yazdig1 Geometri Kitab1
10  Eslik ve Benzerlik OMTO8.10 — Thales Teoremi

6. Unite Konular

11  Déniisiim Geometrisi OMTOS8.11 — Matematigi Resmeden Adam: Escher
12 Geometrik Cisimler OMTO8.12 — Gizemli Mimari: Misir Piramitleri
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