


= 4IJTASE

INTERNATIONAL
JOURNAL OF NEW
TRENDS IN ARTS, SPORTS
& SCIENCE EDUCATION

DECEMBER 2021

Volume 10 - Issue 5 (Special Issue)

Editor in Chief
Prof.Dr. Cenk KESAN
Assoc.Prof.Dr. Erdal ASLAN

Editors
Prof.Dr. Bedri KARAYAGMURLAR
Prof.Dr. Oguz SERIN
Prof.Dr. Rana VAROL
PhD. Arzu GUNGOR LEUSHUIS

Associate Editors
Prof.Dr. Fahriye ATINAY
Prof.Dr. Zehra ALTINAY

Ms Umut TEKGUC



Message from the Guest Editor

| am very pleased to publish special issue in 2021. As an editor of International Journal of
New Trends in Arts, Sports & Science Education (IJTASE), this issue is the success of the
reviewers, editorial board and the researchers. In this respect, | would like to thank to all
reviewers, researchers and the editorial board. The articles should be original, unpublished,
and not in consideration for publication elsewhere at the time of submission to International
Journal of New Trends in Arts, Sports & Science Education (IJTASE), For any suggestions
and comments on IJTASE, please do not hesitate to send mail.

Prof.Dr. Hasan Hiiseyin AKSU
Guest Editor



Copyright © 2021 International Journal of New Trends in Arts, Sports & Science Education
All articles published in International Journal of New Trends in Arts, Sports & Science
Education (IJTASE) are licensed under a Creative Commons Attribution-NonCommercial 4.0
International License (CC BY).

IJTASE allows readers to read, download, copy, distribute, print, search, or link to the full
texts of its articles and allow readers to use them for any other lawful purpose.

IJTASE does not charge authors an article processing fee (APF).

Published in TURKEY

Contact Address:

Prof.Dr. Cenk KESAN / Assoc.Prof.Dr. Erdal ASLAN

IJTASE Editor in Chief, izmir-Turkey


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Editorial Team

Editor in Chief
PhD. Cenk Kesan, (Dokuz Eyliil University, Turkey)
PhD. Erdal Aslan, (Dokuz Eyliil University, Turkey)

Editors

PhD. Arzu Giingor Leushuis, (Florida State University, United States)
PhD. Bedri Karayagmurlar, (Dokuz Eyliil University, Turkey)

PhD. Oguz Serin, (European University of Lefke, North Cyprus)
PhD. Rana Varol, (Ege University, Turkey)

Associate Editors

PhD. Fahriye Atinay, (Near East University, North Cyprus)

PhD. Zehra Altinay, (Near East University, North Cyprus)

Ms Umut Tekgii¢, ( Bahgesehir Cyprus University, North Cyprus)

Linguistic Editors

PhD. izzettin Kk, (Girne American University, North Cyprus)

PhD. Mehmet Ali Yavuz, (Cyprus International University, North Cyprus)
PhD. Nazife Aydinoglu, (Girne American University, North Cyprus)

PhD. Ugur Altunay, (Dokuz Eyliil University, Turkey)

Classroom Management

PhD. Fatos Silman, (Cyprus International University, North Cyprus)

PhD. Fahriye Atinay, (Near East University, North Cyprus)

PhD. Canan Cetinkanat, (European University of Letke, North Cyprus)

PhD. Mehmet Durdu Karsli, (Eastern Mediterranean University, North Cyprus)
PhD. Nejdet Konan, (Indnii University, Turkey)

Curriculum Development in Education

PhD. Ali Ahmad Al-Barakat, (University of Sharjah, United Arab Emirates)
PhD. Arzu Giing6r Leushuis, (Florida State University, United States)

PhD. Asuman Seda Saracaloglu, (Adnan Menderes University, Turkey)

PhD. Ozcan Demirel, (Hacettepe University, Turkey)

PhD. Veysel Sonmez, (Hacettepe University, Turkey)

PhD. Hasan Guner Berkant, (Kahramanmaras Sutcu Imam University, Turkey)

Computer Education and Instructional Technologies
PhD. Ahmet Adalier, (Cyprus International University, North Cyprus)
PhD. Andreas Papapavlou, (Cyprus University, South Cyprus)

PhD. Aytekin Isman, (Sakarya University, Turkey)

PhD. Buket Akkoyunlu, (Hacettepe University, Turkey)

PhD. Colin Latchem, (Open Learning Consultant, Australia)

PhD. Grace Azumi Chollom, (University of Jos, Nigeria)

PhD. Heli Ruokamo, (Lapland University, Finland)

PhD. Jerry Willis, (Manhattanville College, USA)

PhD. Rozhan Hj. Mohammed Idrus, (University Sains Malaysia, Malaysia)
Ms Umut Tekgli¢, (Bahgesehir Cyprus University, North Cyprus)
PhD. Zehra Altinay, (Near East University, North Cyprus)



Educational Drama
PhD. Alev Onder, (Marmara University, Turkey)
PhD. Fatos Giritli, (Near East University, North Cyprus)

Educational Psychology

PhD. Abbas Tiirniiklii, (Dokuz Eyliil University, Turkey)

PhD. Christina Athanasiades, (Aristotle University of Thessaloniki, Greece)
PhD. Muhammad Sabil Farooq, (Nankai University Tianjin, P.R. China)
PhD. Nergiiz Bulut Serin, (European University of Letke, North Cyprus)
PhD. Olena Huzar, (Ternopil National Pedagogical University, Ukraine)
PhD. Partow lIzadi, (Lapland University, Finland)

PhD. Rengin Karaca, (Dokuz Eyliil University, Turkey)

PhD. Thanos Touloupis, (Aristotle University of Thessaloniki, Greece)

Fine Arts Education

PhD. Ayfer Kocabas, (Dokuz Eyliil University, Turkey)

PhD. Azize Ozgiiven, (Yeni Yiizy1l University, Turkey)

PhD. Benan Cokokumus, (Ondokuz Mayis University, Turkey)
PhD. Esra Giil, (Anadolu University, Turkey)

PhD. Siireyya Cakir, (Okan University, Turkey)

PhD. Bedri Karayagmurlar, (Dokuz Eyliil University, Turkey)

Foreign Language Teaching

PhD. Mehmet Ali Yavuz, (Cyprus International University, North Cyprus)
PhD. Nazife Aydinoglu, (Girne American University, North Cyprus)

PhD. Ugur Altunay, (Dokuz Eyliil University, Turkey)

PhD. izzettin Kk, (Girne American University, North Cyprus)

Guidance and Counselling

PhD. Ahmet Rifat Kayis, (Kastamonu University, Turkey)

PhD. Alim Kaya, (Eastern Mediterranean University, North Cyprus)
PhD. Ferda Aysan, (Dokuz Eyliil University, Turkey)

PhD. Giircan Se¢im, (Cyprus International University, North Cyprus)
PhD. Mehmet Engin Deniz, (Y1ldiz Teknik University, Turkey)

PhD. Nalan Kazaz, (AAB University, Kosova)

PhD. Nergiiz Bulut Serin, (European University of Letke, North Cyprus)

Mathematics Education

PhD. Elizabeth Jakubowski, (Florida State University, United States)
PhD. Cenk Kesan, (Dokuz Eyliil University, Turkey)

PhD. Elif Beymen Tiirniiklii, (Dokuz Eyliil University, Turkey)
PhD. Joakim Samuelsson, (Link&ping University, Sweden)

PhD. Kakoma Luneta, (University of Johannesburg, South Africa)
PhD. Murat Tezer, (Near East University, North Cyprus)

PhD. Moritz Herzog, (University of Wuppertal, Germany)

PhD. Osman Cankoy, (Atatiirk Teachers Academy, North Cyprus)
PhD. Sinan Olkun, (Final International University, North Cyprus)
PhD. Siiha Yilmaz, (Dokuz Eyliil University, Turkey)



Measurement and Evaluation

PhD. Emre Cetin, (Eastern Mediterranean University, North Cyprus)
PhD. Gékhan Iskifoglu, (European University of Lefke, North Cyprus
PhD. Giirol Zirlioglu, (Yiiziincii Y1l University, Turkey)

PhD. Selahattin Gelbal, (Hacettepe University, Turkey)

Music Education

PhD. Burak Basmacioglu, (Anadolu University, Turkey)
PhD. Cansevil Tebis, (Balikesir University, Turkey)

PhD. Gulsen G. Erdal, (Kocaeli University, Turkey)
PhD. H. Hakan Okay, (Balikesir University, Turkey)
PhD. Nezihe Sentiirk, (Gazi University, Turkey)

PhD. Sirin Akbulut Demirci, (Uludag University, Turkey)
PhD. Sezen Ozeke, (Uludag University, Turkey)

Pre-School Education

PhD. Alev Onder, (Marmara University, Turkey)

PhD. Eda Kargi, (Cyprus International University, North Cyprus)
PhD. Rengin Zembat, (Marmara University, Turkey)

PhD. Sezai Kogyigit, (Adnan Menderes University, Turkey)
PhD. Safak Oztiirk Aynal, (Ondokuz Mayis university, Turkey)

Science

PhD. Abdulkadir Yildiz, (Kilis 7 Aralik University, Turkey)

PhD. Ali Dogan Bozdag, (Adnan Menderes University, Turkey)

PhD. Fatma Noyan, (Y1ldiz Technical University, Turkey)

PhD. Gianni Viardo Vercelli, (Genova University, Italy)

PhD. Giovanni Adorni, (Genova University, Italy)

PhD. Giilhayat Golbas1 Simsek, (Yildiz Technical University, Turkey)
PhD. Valerio De Rossi, (Safety Management Research Consultant, italy)

Science Education

PhD. Bastiirk Kaya, (Selcuk University, Turkey)

PhD. Cigdem Senyigit, (Van Yiiziincii Y1l University, Turkey), Turkey
PhD. Gizem Saygili, (Siileyman Demirel University, Turkey)

PhD. Hakan Kurt, (Selcuk University, Turkey)

PhD. Meryem Nur Aydede, (Nigde University, Turkey)

PhD. Nilgiin Segken, (Hacettepe University, Turkey)

PhD. Nilgiin Yenice, Adnan Menderes University, Turkey), Turkey
PhD. Oguz Serin, (European University of Letke, North Cyprus)
PhD. Salih Cepni, (Uludag University, Turkey)

PhD. Sule Aycan, (Mugla University, Turkey)

PhD. Teoman Kesercioglu, (Dokuz Eykiil University, Turkey)

Social Sciences
PhD. Ali Bavik, (Institute for Tourism Studies, Macao)
Ph.D. Erdogan Ekiz, (King Abdulaziz University, Tourism Institute, Saudi Arabia)



Social Sciences Education

PhD. Erdal Aslan, (Dokuz Eyliil University, Turkey)

PhD. Myroslaw Tataryn, (St. Jerome’s University, Canada)
PhD. Selda kilig, (Selcuk University, Turkey)

PhD. Yadigar Dogan, (Uludag University, Turkey)

PhD. Z. Nurdan Baysal, (Marmara University, Turkey)

Special Education

PhD. Hakan Sari, (Necmettin Erbakan University, Turkey)

PhD. Hasan Avcioglu, (Cyprus International University, North Cyprus)
PhD. Siileyman Eripek, (Cyprus International University, Turkey)
PhD. Tevhide Kargin, (Ankara University, Turkey)

PhD. Ugur Sak, (Eskisehir University, Turkey)

Sports Education
PhD. Erkut Konter, (Dokuz Eyliil University, Turkey)
PhD. Rana Varol, (Ege University, Turkey)

Turkish Language Teaching

PhD. Ahmet Pehlivan, (Eastern Mediterranean University, North Cyprus)
PhD. Hiilya Yesil, (Cyprus International University, North Cyprus)

PhD. Yiiksel Girgin, (Adnan Menderes University, Turkey)



Table of Contents

Research Articles

IJTASE- Volume 10 - Issue 5 2021 (Special Issue)
Message from the Guest Editor
Prof.Dr. Hasan Hiiseyin AKSU (Guest Editor)

PRIMARY MATHEMATICS OPERATIONS FOR LOGICAL THINKING AND
SOCIO-ECONOMIC DEVELOPMENT

Ishola A. SALAMI

THE IMPORTANCE OF ALGEBRA TEACHING; DAILY LIFE VARIABLES AND
NUMBER SYSTEMS CORRESPONDING TO THESE VARIABLES

Omer Faruk CETIN

ANALYSIS OF MATHEMATICAL LITERACY ABILITY IN TERMS OF SELF-
EFFICACY HIGH AND LOW

Busnawir BUSNAWIR , La MISU, Muhammad SUDIA, Muhammad IDRIS, Sadikin
SADIKIN

(JC BOYUTLU OKLID UZAYINDA DUZLEME AT KAVRAM IMAJLARININ
INCELENMESI

Yusuf CAN, Siiha YILMAZ

ORTAOKUL MATEMATIK OGRETMENLERININ MATEMATIK DERSLERININ
KADIN MATEMATIKCILERLE ZENGINLESTIRILMESINE ILISKIN
GORUSLERI

Cemalettin YILDIZ

ILKOGRETIM MATEMATIK OGRETMEN ADAYLARININ MATEMATIK
FOTOGRAFLARI

Dilek HAZAR, Mehmet Caglar COSAR, Yusuf ERKUS, Cenk KESAN

ISSN: 2146-9466



> =IJTASE > it net

International Journal of New Trends in Arts, Sports & Science Education — 2021, volume 10, issue 5, Special Issue.

PRIMARY MATHEMATICS OPERATIONS FOR LOGICAL THINKING
AND SOCIO-ECONOMIC DEVELOPMENT

Ishola A. SALAMI
Senior Lecturer, Department of Early Childhood and Educational Foundations
University of Ibadan, Ibadan, Nigeria
ORCID: https://orcid.org/0000-0002-9788-5532
ia.salami@ui.edu.ng; snappy600@gmail.com

Received: July 30, 2021 Accepted: November 28, 2021  Published: December 31, 2021

Suggested Citation:
Salami, I. A. (2021). Primary mathematics operations for logical thinking and socio-economic development. International Journal
of New Trends in Arts, Sports & Science Education (IJTASE), 10(5), 287-296.

This is an open access article under the CC BY 4.0 license.

Abstract

The major challenge facing mathematics learning is the poor academic achievement of the learners in it. This has led to teachers
and other mathematics scholars, most especially at primary school level, to think of faster and easier ways of getting correct
answers to mathematics questions. Some of these ways work like a magic and the procedures lack logically arranged steps. One of
the major rationales behind making Mathematics compulsory in basic education is to develop logical thinking skills in the
learners. Evidence abound that there is little or no traces of logical thinking and problem-solving skills in the socio-economic
decisions taken by Nigerian leaders in particular and the citizen in general. This paper trace this problem to the mathematics
operations taught at primary level of education and the omission of basic mathematics course in many programmes in post-
secondary education in the country. The paper also justify the power of Mathematics to instil logical thinking into the learners
through the procedures which is being represented with a model named °If ..., then ... Model of Mathematics Teaching’. It is on
this Basis that recommendations were proffered to ensure the development of logical thinking and problem-solving skills in the
citizenry.

Key words: Mathematics knowledge and skill; Mathematics procedure; Logical thinking; If, then .. model

INTRODUCTION

Human activities are expected to be guided by logics most especially, those of educated individuals. A
society where logics rule is a society where the system works to provide stability, equity and quality life
for the citizen. This is because accountability will be the order of the day among the leaders and the
followers. The wealth of the citizens can be explained and the growth and development of such society
can be predicted. But when all the aforementioned are not the case, one keep wondering whether the
citizens are not exposed to logics at all. This might be one of the reasons why Mathematics is made
compulsory up to Senior Secondary level of education. Despite this, there are cases of illogical activities
among the so called individual that has been product of this educational system such as taking decisions
that lack proper analytical thinking. Based on this, one wonders if the content and mode of teaching
Mathematics is not promoting memorization instead of logical reasoning.

Several authors and scholars have described Mathematics in different ways. Two of such descriptions are
used to describe the context of this paper. Albert Einstein, a German Physicist was quoted to have said,
‘Pure Mathematics is, in its way, the poetry of logical ideas’ (Einstein, n.d.). The second is the quotation
credited to American Mathematician called William Paul Thurston that, ‘Mathematics is not about
numbers, equations, computations or algorithms: It is about understanding’ (Thurston, n.d.). These two
guotations present the premise that understanding of Mathematics (Mathematics operations) is highly
important and that it is the language of logics. Therefore, Mathematics has to do with the development of
logical thinking in the recipients. One of the theses of this paper is to demonstrate how this is made
possible.
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Human activities, by this | mean, whatever one engaged in to make ends meet, is significantly correlate
with the level of development of such individual. The more essential the human activity is, the more
development such will bring to that individual. This is why the personal development of people like
medical doctors, engineers, teachers, farmers and so on is far higher than people like gardeners, cleaners,
drivers, factory casual workers and so on in an ideal society. Consequent, individual citizen development
translates to societal development; consequently, a society with many of the citizenry well-developed is
expected to be a developed society too, again, in an idea situation. Ideal situation in this case can be
explained thus; the personal development of the individual citizen can be logically traced to their
individual legitimate activities and amount of efforts put into it. Then, the society will also develop based
on the contributions of the developed citizenry.

In order for logical presentation of this argument, the following objectives are set: Mainly, the objective of
the paper is to prove in literary way, that mathematical knowledge and skills, as given at primary
education level, give birth to logical thinking which must be sustained throughout other levels of
education and that the successfulness or otherwise of human activities depend largely on the amount of
logical thinking and follow up actions that were injected into the activities. Specifically, this paper is
presented to:

W Reveal the place of knowledge and logical thinking in day-to-day activities of a man

B Demonstrate that Mathematics operations are the major ways of acquiring logical thinking

W Justify why primary mathematics knowledge and skills should be made compulsory at post-
secondary education.

W Discuss the pedagogy that promotes logical thinking in Mathematics teaching.

Based on the stated objectives, this position paper attempts to answer the following questions:
1. How does logical thinking make the difference in man day-to-day activities?
2. What is the place of primary mathematics operations in the development of logical thinking?
3. Should primary mathematics knowledge and skills be made compulsory at post-secondary
education?
4. What instructional strategy work better for the teaching of mathematics for the development of
logical thinking?

Question 1: How does logical thinking make the difference in man day-to-day activities?

There are two schools of thought about how man came into being — the creation narrative and the
evolution theory. Both of these schools of thought support the argument that man came into being just like
other animals and there are common features between man and the other lower animals. Some of these
features that will be focused in this paper are: life; basic needs — food, shelter, and so on; interaction;
reproduction and death. As man has life, so also is all the other animals, irrespective of their biological
classification. Life makes the major difference between the living and non-living things. Also, being
living, they all require some basic needs in order to survive. Some of the common needs are food, shelter
and others. When the basic needs are met, there used to be interactions among animals. The interaction
could be of the same animals (Man and man; animal and animal) or cross type (man and animal). Same
animals’ interactions (between different gender) lead to another feature known as reproduction.
Reproduction is necessary to ensure continuity in the existence of either the animals or man. The last
feature is death. All living things are meant to die. But the question we need to answer now is, but why is
man society distinctively different from that of other animals?

What makes the difference between man and animal is the acquisition and use of knowledge by man in
their day-to-day activities (Morris, 2003). Because of this, the biologists referred to man as the higher
animal. T justify this claim, the common features discussed in the last paragraph (Life, basic needs,
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interaction, reproduction and death) between man and animal will be used for the illustration. Despite the
fact that both have no power in acquisition of life, man does apply knowledge not only to ensure safety
but also to improve his living and that of animals around him. Man applies knowledge in how he sources
for and improves his basic needs. Man does not remain static in his process of sourcing his needs he keeps
improving on the process while animal only know how to source for his needs but lacks such knowledge
for improving on the process of acquiring or the quality of the needs. Also, man encourages, promotes and
supports his relationship with others unlike animals. Though animals can maintain relationship like spouse
or offspring for some times but such cannot extended to distance relatives, friends, boss, colleagues,
neighbours and so on. Man maintains all sorts of relationships because of his knowledge that no one can
be self-sustained and self-satisfied. Both man and animal reproduce younger ones but man is able to
control the process and quantity of reproduction he makes. Knowledge has made it possible for man to
reduce the mortality rate of their young ones, provide opportunity for the young ones to experience
maximum development and also enhance their knowledge acquisition. Finally, one of the major goals of
man is to leave behind a better society than he met when the end comes unlike animal which are not
capable of evaluating their society whether improving or not.

Therefore, ability of a man to acquire and apply knowledge makes the huge different in their life
compared to other animals. The knowledge being referred to here is heredity and also influence by the
experience gained in the society. In modern days, formal education contributes significantly to the
knowledge acquisition of a man. It is expected that an educated and literate man is better than man who is
uneducated or literate in terms of knowledge acquisition. But the question again is why should one
educated man be more successful than the other?

Every man can think and acquire knowledge because of their characteristics as higher order animal, but
not every man has the capacity for logical thinking (Morris, 2003). This poser is also supported by the
guotation from a scholar, Neil Degrasse Tyson, an American astrophysicist, who said and | quote:
‘I am convinced that the act of thinking logically cannot possibly be natural to the
human mind. If it were, then mathematics would be everybody’s easiest course at
school and our species would not have taken several millennia to figure out the
scientific method’ (Phylosophy Term, 2021)

Logical thinking to this paper refers to rational thinking which brings about appropriate decision that is
based on valid premises. Different scholars have described logical thinking in several ways and one of
such is Doyle (2021) submits that logical thinkers are those individuals who will observe and analyze
phenomena, reactions, and feedback and then draw conclusions based on that input. Logical thinkers were
further described as those who can justify their strategies, actions, and decisions based on the facts
available to them (Martha et al. 2021).

From the foregoing, one can say that logical thinking helps man to take rightful decisions on how to keep
and maintain his life, source for his basic needs and how the available resources are judiciously utilised.
For instance, thinking alone is enough to decide on which job to do; level of intrinsic motivation to do it
well; what should interest the individual and how to manage whatever income made but logical thinking
channel these positively holding God’s support constant. Again, man also needs logical thinking to
develop and sustain relationships that will support his development. As the saying goes, no man is an
island. Besides, success, they say cannot be created single handily. Therefore, man, in his life time needs
to select who to relate with, which relationship should be maintained and sustained and how to service
such relationship. Logical thinking help to decide rightly in this regards.

Another characteristic that is common to all is the reproduction. This is the only way to ensure continuity
of man existence. The challenges here is ability to decide on how many issues should it be appropriate to
have. The process of producing babies seems a pleasure one which can easily make one have as many as
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possible. But child raising process and cost at times, if not well planned, can be the major reason a man
will not be so successful in life. With logical thinking, man is limit the number of offspring to the one he
can successfully cater for without sacrificing his success on the platform of raising children.

There are some cases of corruption in Nigeria that have been linked to public office holders, while
sourcing for basic needs, make extravagant plans for their children by stealing public fund to the tune of
billion Naira; build mansion houses in several places and buy all sorts of luxury things not needed. Some
of the culprits gave excuses of planning for their children’s future welfare. This is how such individuals
plan for their old age and death. Such individual might look successful because of wealth displayed but
because the source is illogical, such has lost his/her integrity and in an ideal society, will end up in
problem. It takes a logical thinking for a man not to engage in activities that will destroy his name,
reputation and integrity because of vanity excuses.

It should be noted that logical thinking rely heavily on deductive reasoning. Deductive reasoning is that
thinking that come about conclusion based on the validity of the available premises. For instance Silver
(2011) submits that valid logic does not always guarantee truth or a sound argument. Valid logic is when
the structure of logic is correct in the way of syntax and semantics rather than truth. Truth comes from
deductive reasoning of said logic. Therefore, it is difficult to identify logical thinking without deductive
reasoning.

Question 2: What is the place of primary Mathematics operations in the development of logical thinking?

We cannot answer this second question correctly without examine the positions of neurologists on the
development of brain and thinking capacity. Johnston (2011) and Leisman, Mualem and Mughrabi (2015)
submit that the child’s brain is influenced by the combined roles of genetics and experience; heredity
dictates the capacity of man’s brain; environment set the extent to which the brain could be developed;
Logical thinking activities such as those found in mathematics operations are the tool used by the
environment to wire the brain and many logical thinking activities will make the brain to disobey the limit
set by heredity. In other words, environment with stimulating logical thinking activities will not only make
the child develop maximum cognition but can also exceed the limit set by genes.

One of the functions of education during formative years (most especially lower primary education) is to
provide stimulating intellectual activities for the brain of the child so as to develop maximally. The more
the brain is put into use through challenging but logically arranged activities, the faster the development
(Martha et al., 2021). One of the school subjects that plays the major role in providing such challenging
but interesting stimulation at this level of education is primary Mathematics. This is so because the
mathematics operations such as steps in addition, subtraction, multiplication, division, transposition and so
on rely heavily on logics and deductive reasoning.

This paper hereby presents a simple scenario to show that though all school subjects require thinking but
Mathematics requires more logical thinking than other school subjects. Let us consider questions in the
area of Arts, Commercial, Physical science and Mathematics and see what it takes to answer the simple
guestions:

i. Whatis a noun?
ii. What are the functions of money?
iii. What are the first 20 elements in Chemistry?
iv. Whatis x if 3x + 5 =20?
To answer the first question, one has to think and remember what a noun is. The thinking might be to
recall the meaning as given by someone or to derive the meaning from experience. Therefore, one might
come up with answer like, A noun is a name of person, place, animal or things or one night say that, a
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noun is a name. In the same way, questions in the

1 ther T ther her area of commercial (or any other social sciences)
m “ “ and physical sciences are answered.

But let us see what it takes to answer the

. mathematical question. Majority of mathematics

Fig. 1: I, ...; then ... Model questions (problems) require a given model to

answer. This paper presents the model as ‘If, ...;
Then ... Model of Mathematics Operation’ (As presented in Figure 1).

Let us see how this model explains how to answer mathematical question presented above.

Figure 2 presents the step by step of how the question is to be solve by claiming that if the question (3x +
5 = 20) is right, then the second submission (3x = 20 — 5 that is 3x = 15) is right. Also If (3x = 15) is right,
then (x = 15/3 that is x = 5) is right. This type of thinking is what this paper refers to as logical thinking.
As explained earlier, logical thinking rely heavily on deductive reasoning. That is, if the premise is right, a

conclusion deduce from it should also be

. . _ correct.
What s xif 3x + 5 = 207 This type of thinking skill is what
_ _ Mathematics tries to inculcate right from
If 3x +5 = 20, then 3x = 20— 5 the primary school level and it is the type
of thinking that is not common. This
If 3x = 15, thenx = 15/5 reasoning is embedded in the mathematics
operations most times and it is one of the
Thenx=3 major skills to be developed and not just

arriving at the final answer anyhow. In
other words, mathematics operations
(process) are equally as important as the
final answer (product). Any method or
strategy that emphasis final answer in Mathematics is considered to be deficient.

Fig. 2: Mathematics Solution Showing ‘If, then... Model’

Question 3: Should primary mathematics knowledge and skills be made compulsory at post-secondary
education?

There is no doubt about the benefits of Mathematics to the learners as well as the society at large. This
might have been the reason it was made one of the compulsory subjects in primary and secondary levels
of education. But one wonders if the benefits of basic mathematics knowledge and skills (Just as exposed
at upper primary classes) are enough to make its learning compulsory at post-secondary levels of
education (The basic Mathematical knowledge and skills). This argument might sounds strange to many
who hold that because of the fear students used to have for the subject, making it compulsory at post-
secondary levels for students studying courses that are not science or mathematics related will make post-
secondary education more difficult. This corroborates the submission of the Head of the Nigeria National
Office of West Africa Examination Council (WAEC) who claimed that Mathematics should not be made
compulsory for those courses that ‘has nothing to do with Mathematics’ (WAEC, 2014). This paper
therefore presents the benefits of basic Mathematics and proves that it is not less beneficial compared to
English Language which is made compulsory under General Education Studies (GES) in all post-
secondary programmes. There is a particular skill in the subject needed by not only those in Mathematics
or mathematics-related courses but all learners to become reasonable members of the society and be
accountable for their actions. The benefits are hereby presented one after the other:

Develop logical thinking: Earlier in this paper, it has been shown how Mathematics operations are
basically to inculcate the skill of logical thinking and that these operations are not found in other subjects
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areas that are not mathematical. Consequently, | can now equate the benefits of Mathematics to that of
logical thinking. Therefore, the only course we can claim ‘has nothing to do with Mathematics’ will be a
course that has nothing to do with logical thinking. So the claim of WAEC (2014) seems not valid.
Besides, if the claim of neurologists that the more logical thinking activities the brain is occupied with, the
better for its development, functionality and structure of the adult brain (Martha et al., 2021) is anything to
go bye, then, there is the need to ensure that all post-secondary students are also exposed to a compulsory
basic mathematics knowledge and skill.

Basic mathematics is emphasised in this paper here because this is enough to achieve the goal, that is,
develop logical thinking in the learners at post-secondary level of education. The basic mathematics
knowledge and skills needed here should not be more than those exposed to upper primary school pupils
(Primary 1V, V and VI). The Nigerian curriculum for Mathematics at this level features the following
content: Number and numeration, Multiple and factors, Fractions, Estimation, Algebraic expression,
money, measurement, shapes and everyday statistics (FME, 2006). If this is made compulsory for those
programmes that non-mathematics based, the education can be sure of exposing the entire students to
logical thinking skills.

Develop analytical thinking (problem solving skills): Logical thinking is not exactly the same as
analytical thinking, though the two are very close in meaning. While logical thinking has to do with
making deductive inferences from valid premises, analytical thinking has to do with solving a complex
problem by analysing the parts of the available information so as to come about not just solution, but a
solution that will be the most beneficial (Qolfathiriyus, Sujadi and Indriati, 2019). Evidence abounds to
show that many well-educated individuals lack analytical thinking skills. For instance, there are two
neighbouring countries where commercial motorcyclists accidents were so rampart. One of the countries
constructed special road for the motorcycles off the main road while the other country banned the use of
motorcycles in their major roads. The problem of motorcycle accident was reduced in both countries
(Solutions) but one country was able to sustain the solution while the other could not. In the country where
the solution was sustained, what led to many commercial motorcyclists on their road (Job and traffic) were
considered and the solution proffered take care of it while in the other, the root causes were not considered
in their solution hence, the solution was difficult to be enforced hence. The country where sustainability
solution was provided made use of analytical thinking.

It has been discussed earlier that logical thinking relies on deductive reasoning. Because of this, logical
thinking also gives way for analytical thinking. It takes analytical thinking to identify the cause(s) or
premise(s) of a problem and proffer solution that will be effective and beneficial to all. In other words,
anyone who is not used to logical thinking cannot see reason for analytical thinking. This reason
underscore why basic mathematics should be introduced as being compulsory for all courses at post-
secondary school level so as to sustain the engagement of the brain of the students at adolescence and
adulthood. This might be, based on literature shown so far, the only way to ensure that the graduates will
be capable of logical and analytical thing.

It enables investigation and discovery of truth: The place of research in the development of a society
cannot be underestimated. Through research, problems are investigated and effectively resolved,;
innovative ideas are developed and the society is advance in knowledge and skills. Research also relies
heavily on mathematical/scientific processes in the procedure of data collection, analysing, interpreting
and deduction of findings. There is no course of study at post-secondary institutions that can do without
research if not during the First Degree, it will be at postgraduate level. So, one is surprised to the claim of
WAEC top official that there are some courses that has nothing to do with mathematics. Basic knowledge
in Mathematics will enable higher institution students to acquire some research skills which will make
them not only knowledge consumers but also producer of it.
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It supports creativity and investment: One thing is to be creative in idea generation and invention,
another thing is to be able to invest in such creative ideas. To turn a creative ideas and inventions to
lucrative ones require some logical thinking in investment. Again, the place of logical thinking, in this
context, underscore why basic knowledge in mathematics is paramount to all higher institution students.

It enhances intuition: The frequent engagement on logical and analytical thinking will enable an
individual to discover how things around work. This knowledge will explain what inform some
happenings and consequently, one will be able to think of uncommon ideas through intuitiveness. Some
complex problems have been solved through intuitions while majority of innovative ideas and inventions
are through intuitions too. Therefore, if logical and analytical thinking give birth to intuition, then there is
the need to inculcate the skills in the citizenry, hence, basic knowledge of mathematics is needed in the
education given to the citizenry up to the adulthood.

It supports every other job and profession: There is no job or profession that can stand with almost zero
knowledge of mathematics even if it has to do with calculation and management of income. Any job man
engages in is expected to (1) make progress, (2) supply the basic needs of the man (3) produce some left
overs to be kept for future use. For any job to perform these roles, some levels of logical thinking must be
applied by the man, failure of which none of these will be effectively and satisfactorily performed.
Therefore, there is the need to prepare our pre-service scholars in the higher institutions with the basic
knowledge of mathematics as they are being trained to take their chosen careers.

It is a universal language: There is no universally acceptable language as at today. English is the official
language in Nigeria but not in some other African countries or other parts of the world. Therefore, there is
the limit to which communication skills could be accepted as the yardstick to measure level of
intelligence. But mathematics knowledge and skills are the same all over the world. This might be the
reason why mathematics questions are always more in any general intelligence or aptitude test. The
argument here is that basic knowledge of the subject during higher education will do the recipients more
good than harm.

It makes one popular: Ability to exhibit some levels of logical and analytical thinking in any area of
human endeavour used to make one stand out. People tend to respect anyone with mathematics knowledge
even right from secondary school. Again, people with mathematics understanding (Not just computation
skills) used to have uncommon perspectives to issues and their approach to problem-solving is not usually
common. So, this trait used to make such individuals popular and, most time, sociologists do refer to them
as a star (someone that is loved by almost every other person) in an organisation. The emphasis here is not
about their popularity rather, what makes them popular and the benefits associated with it. Exposure of all
higher institution learners to basic knowledge of Mathematics will enhance their sense of judgement and
approaches to problem solving. This argument should not be mistaken to the saying that all higher
institution students studying Mathematics or mathematics related course are popular or problem solver.
This is the major reason that the term ‘mathematics understanding” was used instead of mathematics
knowledge.

Question 4: What instructional strategy work better for the teaching of mathematics for the development
of logical thinking?

Before conclusion is drawn on this paper, it is paramount to reiterate how mathematics could be taught
that will promote logical thinking in the learners. This is important because there are lot, most especially
in this age of social media, of mathematics strategies one can come across. Over the years personal
experience on mathematics pedagogy, It has been observed that all methods or strategies of teaching the
subject can be categorised into two namely (i) straight-to-the-answer and (ii) logical-steps methods.
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Straight-to-the-answer methods are also called short-cut by some individuals. These methods are so fast to
get to the final correct answers. In examination situations, these methods help learners to complete
mathematics examination questions faster, which is the main strength of these methods. So when the goal
of teaching mathematics is to be able to pass examination, these straight-to-the-answer methods work
better. The problem with these methods is that they rely on memorisation or any other approach that
cannot be logically explained but work like magic (The abracadabra). Because of this, these methods lost
the inculcation of logical thinking skill and the implication is that those learners who have their strength in
these methods are seen as high scorers in Mathematics but lack the problem-solving skills because they
lack logical thinking skills.

In the other hand, the logical steps methods in most times, have long procedures and take more time to
arrive at the final answer but the beauty about these methods is, the steps are arranged in logical order -
one step forms premise for the next. In other words, the ‘if ... then ...” model is applied. This procedure is
the major instrument used by mathematics to inculcate logical thinking skills. Students groomed in these
methods might take longer time to solve a mathematics problem but they bound to make fewer mistakes.
Such learners rely on looking at a valid premise and the link of the premise to the conclusion. With this,
such learners develop logical thinking skills and consequently become good problem-solvers.

Any method or strategy for teaching mathematics falls in either of the two categories explained above.
The argument of this paper is not to condemn any methods but to explain that at preschool and primary
school level, where solid foundation is to be built for mathematical and scientific skills and knowledge,
logical steps methods should be applied to teach the subject. Straight-to-the-answer methods might be
introduced to the learners at higher level of education only when they have been well groomed in the
logical methods.

I will sum up the answer to this fourth question by submits that:

Memorization kills Mathematics but exploration keeps it alive
Memorisation is the backbone of straight-to-the-answer methods and strategy since the procedure cannot
be logically explained. Therefore, it is open to forgetfulness when not used for a while. Exploration is the
backbone to logical steps and because it could be explained, it could be mastered and stored in a long term
memory. With this, it will take long time to forget.

Conclusion

Man gets to benefit self and his society through his daily economic activities and social interactions. The
successfulness of these activities and interactions require ability to take decisions that are logically based
and solve problems using analytical thinking. To do these, one need more than just ability to think but a
large amount of logical thinking which is acquired through engaging in several activities and exercises
that are logically based. Teaching of Mathematics at primary school level is meant to develop the logical
thinking in individual pupils when the methods and strategies adopted can be categorised under logical-
steps. But when Mathematics is being taught using straight-to-the-answer methods or strategies, high
academic achievers in mathematics examinations are produced but such lack logical thinking and
problem-solving skills. The neurologists have submitted that the more human brain is charged with
challenges that require logical thinking, the better for the brain functions and structures. Since such
challenging activities permeates Mathematics learning, it can then be inferred that mathematics course that
will inculcate basic knowledge and skills in not just computation but logical thinking should be made
compulsory (like GES courses) to all post-secondary education programmes, most especially for those
non-mathematics related programmes, in order to produce many citizens that will be thinkers and
problem-solvers for better society that develop socially, economically and politically.
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Recommendations

Based on the position held by this paper, the following are recommended:

= Mathematics teachers should emphasis mathematics procedures equally as emphasising the
correct answers to questions. With this, the teaching will not only inculcate computational skills
but also promote the development of logical thinking.

= All government agencies in-charge of post-secondary education such as National Universities
Commission (NUC), National Commission for Colleges of Education (NCCE), National Board
for Technical Education (NBTE) and others should consider making Basic Mathematics as a
compulsory General Education Studies (GES) course for all programmes in post-secondary
education.

= Mathematics learners should be encouraged to see mathematics procedures and operations as
important as the correctness of final answers to the questions. This is the only way to be an all-
round developed mathematics student.
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Abstract

The aim of the study is to determine which number systems do the mathematics teachers use to associate the daily life
variables in daily life problems, and if they have associated, to find whether they used the algebraic features of the number
systems they associated. In the research, the participants' ability to transform between number sets and daily life variables
and their using of the features of the algebraic structure of these number sets were tried to be investigated in detail. With this
purpose, the case study method, one of the qualitative research patterns, was employed in the research. The research was
carried out with 15 secondary school mathematics teachers, studying at the Post-graduate Department of the Secondary
School Mathematics Teaching in the 2014-2015, 2015-2016 and 2016-2017 academic years. For this reason, the study was
designed on the use and awareness of knowledge. As the data collection tools, the mid-term and final exams papers were
applied. The results suggest that the penny and algebraic features of number systems and the concept of "equation” are not
correctly formed, therefore which number systems are the daily life variables valued in is not exactly known.

Keywords: student awareness, algebra teaching, variable, mathematics in daily life, teacher education.

INTRODUCTION

In addition to the significant features such as generalization and common signification (language),
mathematics is difficult since it establishes abstract relations that are always valid at least between the
infinite variable. However, the historical process has shown that mathematics is a sort of science that
can be learned and taught. It is obvious that as more individuals’ learning mathematics as possible
contributes to the individual, the surrounding and country in which s/he live, science, thus humanity.
This situation caused countries to include mathematics in almost all stages of the educational
programs. For this reason, mathematics curricula were developed and institutions that would train
teachers to apply these curricula were settled.

Mathematics includes consecutive steps that are interdependent and cannot absolutely be skipped.
Mathematics instructors should provide awareness of those, who will get educated related to this side
of the mathematics. Otherwise, as a structure other than mathematics’ own structuring is created in
any step of teaching, sometimes irreversible misconceptions may arise and mathematics knowledge
can be perceived as "born knowledge". In the algebra, which is a sub-branch of mathematics, this
situation becomes more obvious and may bring the learner in a situation that prevents them from
doing mathematics.

The algebra has a significant role in forming other fields of mathematics. For this reason, the learners
who are not able to completely form the algebra will even have the problems in other branches of
mathematics. This situation, which contributes a particular significance to algebra, brings forth the
algebra instructors and the institutions that teach these instructors, that is, mathematics teachers’
structuring algebra in its own structure is gaining importance. When this is provided, instructors can
use their knowledge in solving current life problems until a future predictable with the achievements
of this period and make mathematical modelling. It is significant to know with which number sets the
daily life variables can be expressed in mathematics to solve daily life problems. Because, the
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algebraic structure of that set of numbers will enable the decision about the existence and non-
existence of the solution, and if there is a solution, the solution steps and the application of these steps
will be a guide. Therefore, teachers knowing with which number sets the current life variables can be
expressed in mathematics and applying this knowledge is significant and in this scope, the studies that
will be conducted can be a reference source for institutions that educate teachers. According to the
literature review, the studies related to algebra teaching can be summarized under these headings;

e difficulties and misconceptions in algebra (Akgiin & Ozdemir, 2006; Akkan at all, 2009;
Akkaya & Durmus, 2006; Akkaya, 2006; Aksu, 1997; Arzarello at all, 1993; Baki & Kartal,
2002, 2004; Barbieri at all, 2019; Barnard, 1989; Basgiin & Ersoy, 2000; Birenbaum at all,
1993; Birgin & Demiroéren, 2020; Birgin & Giirbiiz, 2009; Dede & Argiin, 2003; Dede &
Peker, 2007; Dede at all, 2002; Erbas at all, 2009, 2010; Erbas at all, 2014; Erdem & Giirbiiz,
2017; Ersoy & Erbas, 2005; Ferretti, 2020; Herscovics & Linchevski, 1994; Kesan &
Akbulut, 2019; Kieran, 1992),

e problem-solving (Akkus & Cakiroglu, 2006; Bedel & Ari, 2012; Brown & Walter, 1993;
Cenkseven & Akar, 2006; Demirtas & Donmez, 2008; Geng¢ & Kalafat, 2007; Herscovics &
Linchevski, 1994; Karatas & Giiven, 2003; Kiichemann, 1978; Lavy & Bershadsky, 2003;
Macnair & Elliot, 1992; Moses at all, 1990; Moss & Lamberg, 2019; Pawley at all, 2005;
Polat &Tiimkaya, 2010; Sahal & Ozdemir 2019; Saracaloglu at all, 2001; Saracaloglu at alll,
2009; Serin, 2006; Sun at all, 2019; Tatar & Soylu, 2006),

e problem-posing (Akay at all, 2006; Akkan at all, 2009; Barlow & Cates, 2006; Brown &
Walter, 1993; Cai, 2003; Cankoy & Darbaz, 2010; Cristou at all, 2005; English, 1997; Fidan,
2008; Isik at all, 2011; Kaya & Kesan, 2014; Korkmaz & Giir, 2006; Lavy & Bershadsky,
2003; Mayer, 1982; Moses at all, 1993; Nardone & Lee, 2010; Nixon-Ponder, 1995; Silver &
Cai,1996; Silver, 1997; Toluk-Ugar, 2009),

e algebraic thinking (Akkus & Cakiroglu, 2006; Apsari at all, 2020; Bagdat, 2013; Blanton &
Kaput, 2005; Blume & Heckman, 2000; Cagdaser, 2008; Celik, 2007; Driscoll, 1999; Giilpek,
2006; Herbert & Brown, 1997; Ispir & Palabiyik, 2011; Kaf, 2007; Kas, 2010; Kaya & Kesan
2014; Kieran & Chalouh, 1993; Kim, 2020; Lawrence & Hennessy, 2002; Palabiyik, 2010;
Powell at all, 2019; Steele & Johanning, 2004; Stewart at all, 2019; Vance, 1998; Walle at all,
2013; Wilkie, 2019; Yildiz & Akyiiz, 2020),

e associating with daily life (Ball & Cohen, 1996; Durmus, 2005; Litke, 2020; Stein &
Henningsen, 1997; Styers at all, 2020; Stylianides & Stylianides, 2008; Wagner, 1983),

o mathematical modelling (Erbas at all, 2014; Etcuban at all, 2019; Gravemeijer & Stephan,
2002; Haines & Crouch, 2001, 2007; Kertil, 2008; Lehrer & Schauble, 2003; Lesh & Doerr,
2003; Lingefjard & Holmquist, 2005; Lingefjard, 2002; 2004, 2006; Niss at all, 2007;
Verschaffel & De Cote, 1997; Verschaffel at all, 2002).

Research Purpose

The aim of the study is to determine which number systems do the mathematics teachers use to
associate the daily life variables in daily life problems, and if they have associated, to find whether
they used the algebraic features of the number systems they associated. For this reason, the study was
designed on the use and awareness of knowledge.

Research Problem

How and with which number systems do mathematics teachers associate daily life variables in writing
and solving daily life problems?

METHODS

In the research, the students' ability to transform between number sets and daily life variables and
their using of the features of the algebraic structure of these number sets were tried to be investigated
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in detail. Considering this purpose, among the qualitative research patterns, the case study method,
which enables to examine a case in-depth with the expression of McMillan (2000) was employed in
the research.

Study Group

The research was carried out with 15 secondary school mathematics teachers, who were studying at
the Post-graduate program of Secondary School Mathematics Teaching. All of the participants were
those who graduated from the mathematics education department and took the relevant courses on
number sets and algebraic structures of these sets and succeeded in these courses. All of the were
officially on duty during the research process. For this reason, the study was designed on the use and
awareness of knowledge.

Data Collection Tools

The mid-term and final exam papers of the Algebra Teaching | and Il, which are taught at the Post-
graduate Program of the Secondary School Mathematics Teaching were used as the data collection
tools. In order to investigate where the number sets used in algebra teaching can correspond to daily
life, the question.

Question: In accordance with the x+3=7 equation, the following question was asked to the first and
second group, as write

a) A Natural number,
b) An Integer,
c) A Rational number,
d) A Real number

The problem from daily life.

As the data gathered from the first group demonstrated that there are difficulties in terms of what the
number sets can correspond to in the daily life, the awareness of the algebraic structures of the
number sets that are important in the solution of the problem was intended to be determined. For this
reason, the second group was also asked to solve the problems that they wrote to examine the
awareness of the algebraic features of the sets they used in the solution.

Collection and Analysis of the Data

The duration for the participants to answer the questions one week. The students obeyed the exam
rules during the answering process. The exam papers taken from each student were coded from E-1 to
E-6 for the first group and from F-1 to F-9 for the second group and transferred to the computer
environment. The analysis of the gathered data was done under the headings of "Writing a Natural
Number Problem™, " Writing an Integer Problem"”, "Writing a Rational Number Problem", "Writing a
Real Number Problem™ for the first group appropriate to the x+3=7 equation. The data gathered for
each heading were subjected to the descriptive analysis which is used during the cases in which the
conceptual structure has already known (Yildirnim & Simsek, 2008, p. 224), considering the codes “D
for correct”, <Y for incorrect” and “B for not answered” created by two academicians who were the
professionals in algebra and qualitative research. For the second group, additionally, suitable for the
equation x+3=7, the evaluation was done under the headings of "Solving Correct”, "Solving with
Missing Step", "Solving Incorrect”, "Leaving Empty"”. All of the answers by the participants were
taken as they were and evaluated by specifying causality under these headings.

RESULTS

The answers of the participants to the research questions are presented with tables according to their
categories. In addition, the answers of each participant were analyses one by one and detailed
evaluation was done.
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The distribution of the participants answers to the question of writing a daily life problem consisting
of “Natural number, Integer, Rational number and Real number” variables, appropriate to the x+3=7
equation, according to the categories of “D for correct, Y for Incorrect and B for Empty” categories is
presented in Table 1.

Table 1. The Distribution of the Participants Answers to the Question of Writing a Daily Life
Problem Consisting of “Natural Number, Integer, Rational Number and Real Number” Variables,
Appropriate to the x+3=7 Equation, According to the Categories of “D for Correct, Y for Incorrect
and B for Empty” Categories.

Suitable for the x+3=7 Equation

Er?(;tilflil?r%r;)ter Group Writing a Natural Writing an Integer Writing a Rational ~ Writing a Real
Number Problem Problem Number Problem Number Problem
1st Group D Y B D Y B D Y B D Y B
1 D B Y B
2 B Y Y Y
3 D Y Y B
4 D Y B Y
5 D Y B B
6 D Y B B
Total 5 0 1 0 5 0 3 3 0 2 4
2nd Group D Y B D Y B D Y B D Y B
1 D D Y Y
2 D D Y D
3 Y Y Y B
4 D Y Y Y
5 D Y Y D
6 Y Y Y Y
7 Y Y Y Y
8 D Y Y Y
9 D Y Y B
Total 6 3 0 2 7 0 0 9 0 2 5 2

The distribution of the groups’ answers to the question of writing a daily life problem consisting of
“Natural number, Integer, Rational number and Real number” variables, appropriate to the x+3=7
equation, according to the categories of “D for correct, Y for Incorrect and B for Empty” categories is
presented in Table 2.

Table 2. The Distribution of the Groups’ Answers to the Question of Writing a Daily Life Problem
Consisting of “Natural Number, Integer, Rational Number and Real Number” Variables, Appropriate
to the x+3=7 Equation, According to the Categories of “d for Correct, y for Incorrect and b for
Empty” Categories.

Suitable for the x+3=7 Equation

E?QLC'F;?:; Writing a Natural Number ~ Writing an Integer Writing a Rational ~ Writing a Real
P Problem Problem Number Problem Number Problem
Number

D Y B D Y B D Y B D Y B
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1st Group 5 0 5 0
2nd Group 6 3 0 2 7 0 2
Total 11 2 12 1 0 12 3 2

General Total 15 15 15 15

The distribution of the participants’ answers to the question of writing a daily life problem consisting
of “Natural number, Integer, Rational number and Real number” variables, appropriate to the x+3=7

equation, according to the categories of "Solving Correct”, "Solving with Missing Step", "Solving
Incorrect”, "Leaving Empty" categories is presented in Table 3.

Table 3. The Distribution of the Participants’ Answers to the Question of Writing a Daily Life
Problem Consisting of “Natural Number, Integer, Rational Number and Real Number” Variables,
Appropriate to the x+3=7 Equation, According to the Categories of "Solving Correct", "Solving with

Missing Step", "Solving Incorrect", "Leaving Empty" Categories.

Written appropriate to the x+3=7  Solving Solving with  Solving Leaving Total
equation Correct Missing Step Incorrect Empty

Natural Number Problem 0 3 5 1 9
Integer Problem 1 6 0 2 9
Rational Number Problem 0 5 0 4 9
Real Number Problem 1 4 0 4 9
Total 2 18 5 11 36

As it is seen in Table 1,2 and 3, while the highest number of correct answers occurs at "Natural
numbers" (11 correct answers), there is no correct answer in "Rational numbers", also, the number of
correct answers in "Real numbers and Integers" is the same and is 2. The number of incorrect answers
which is most in problem writing is in "Rational and Integers (12 incorrect answers) and the most
number of questions left empty is in "Real numbers". While the correct answer in problem-solving is
in "Integers and Real numbers" (1 correct solution), there is no correct solution in "Natural and
Rational numbers". The solution with missing step occurred in "Integers” most (6) and least is in
"Natural numbers" (3). The highest number of incorrect answers occurs in "Natural numbers" (5) and
there is no incorrect solution among others. While leaving empty in "Rational and Real numbers" is
the same (4), itis 2 in "Integers" and 1 in "Natural numbers."

The answers of six participants stated in the first group were taken as they were (without correcting
the missing sentences and miswriting) and the evaluations for the answers are given just below the
answer.

The answers of E1 coded participant and evaluations for the answers are presented below.

a) Ali adds 3 more to his chocolates. As he has 7 chocolates now, how many bars of chocolates
did he have at the beginning? This is a natural number problem. Because the result can only be “0”
and positive numbers.

Evaluation: The answer of the participant was evaluated in the category of 'correct’. However, the
expression stated in the explanation of the answer "Because the result can only be “0” and positive
numbers” is far from mentioning that the problem is a natural number problem. Besides, mentioning
positive numbers indicates that the difference between natural numbers and integers is unknown.

b) Ali takes 3 slices of a cake. He has 7 slices in total now. How many slices did he have in the
beginning? As the slice is a part of a cake, it can be written as a/b. That is, it is a fractional expression.
So, it is a rational number problem.
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Evaluation: The answer of the participant took place in the category of ‘incorrect’. Because the
mathematical writing of the problem stated by the participant is not “x+3=7". In addition, how many
slices were the cake divided was not stated in the problem? The expression of the participants "That
is, it is a fractional expression. So it is a rational number" statement indicates that the participant has
some insufficient knowledge in the concepts of fractional numbers.

c) No answer

d) No answer

The answers of E2 coded participant and evaluations for the answers are presented below.

a) No answer

b) When Ali’s father gave him 3 apples, he has 7 apples now. In this case, how many apples did
Ali have at the beginning? This is an integer problem. Because 3 is a natural number and 7 is an
integer. In this case, 7 minus 3 equals to an integer too.

Evaluation: The answer of the participant stated in the category if ‘incorrect’ Because the
expression in the explanation of the answer “This is an integer problem. Because 3 is a natural
number and 7 is an integer. In this case, 7 minus 3 equals to an integer too” is far from stating that it is
an integer problem.

This refers that the difference between natural numbers and integers are not known.

c) Ali has 3 halves of an apple. His father gave him 4 apples. How many apples does Ali have in
total? This is a Rational number problem. Because we use Rational numbers to express with the half
apple.

Evaluation: The answer of the participant was evaluated under the category of 'incorrect'.
Because of mathematical expression that the participant wrote is not “x+3=7”. In addition, the
expression of the participant as “Because we use Rational numbers to express with the half apple.”
indicates insufficient knowledge in rational numbers, fractional number concepts.

d) If Ali waits for Ayse for 3 hours, it is 4.

Evaluation: As the answer of the participant does not include a sentence, it was evaluated under
the category of ‘empty’.

The answers of E3 coded participant and evaluations for the answers are presented below.
a) There are some students in a classroom. If 3 more students are included in this classroom,

there will be 7 students in total. How many students were there in the beginning?

Evaluation: The answer of the participant stated in the category of ‘correct’.

b) x+5=3; x+3=7
Ayse has got 3 Liras. However, she owes 5 Liras. How much money does she has after paying her
debt? (The debt is expressed with (-)) If we write the same example even for X+3=7, x+3=7 will be an
integer problem.

Evaluation: As the indirect mathematical expression of the participant is not “x+3=7”, the
answer of the participant was evaluated under the category of ‘incorrect’.

C) x+3=7
Fatma has got 6 halves of an apple. How many more whole apples should her mother give her to have
7 whole apples?

Evaluation: The answer of the participant was evaluated under the category of ‘incorrect’.
Because the mathematical expression of the problem that the participant stated is not “x+3=7"".

d) No answer
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The answers of E4 coded participant and evaluations for the answers are presented below.

a) As 3 more of Ali’s marbles is 7, haw many marbles does Ali have. (Natural number)

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.

b) Which is the number that we add 3 and get 77 (Integer)

Evaluation: As the problem in the answer of the participant was not a real-life problem, the
participant's answer was evaluated under the category of ‘incorrect’.

c) No answer

d) The solution set of x+3=7 equation (Real number)

Evaluation: As the problem in the answer of the participant was not a real-life problem, the
participant's answer was evaluated under the category of ‘incorrect’.

The answers of E5 coded participant and evaluations for the answers are presented below.
a) Ali has got some money in his pocket. When he took 3 Liras from Mehmet and his money is 7

Liras now. How much money did he have at the beginning? A natural number problem.

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.
However, the expression of the participant “ a natural number equation” indicates that the participant
could not comprehend the relationship between equation and problem.

b) Mehmet climbs 3 meters higher than he is. The height is 7 meter now. What was the height at
the beginning? An integer problem.

Evaluation: The participant’s answer was evaluated under the category of ‘incorrect’. Because
height and length are expressed in real numbers. This situation shows that the participant could not
comprehend the concepts of real numbers and integers.

¢) No answer

d) No answer

The answers of E6 coded participant and evaluations for the answers are presented below.

a) An integer problem: There are 3 students in a class that should have 7 students. According to
this, how many students are needed?

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.

b) An integer problem: 3 meters of a 7-meter road is muddy. According to this, how many meters
is the length of the road without mud?

Evaluation: The participant’s answer was evaluated under the category of ‘incorrect’. Because
the distance is expressed with real numbers. This case indicates that the participant could not
comprehend the concepts of the real number and integer properly.

¢) No answer

d) No answer

The answers of six participants stated in the second group were taken as they were (without
correcting the missing sentences and miswriting) and the evaluations for the answers are given just
below the answer.

The answers of F1 coded participant and evaluations for the answers are presented below.

a) “There are 3 people in an elevator. How many more people get on this elevator, the total
number of people in the elevator will be 7?”

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.

b) “Find out how many steps Ali is away from the water well, which he needs to take 3 more
steps to reach the water well 7 steps away.”

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.
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Solution: 7-3= 4 steps

Solution Evaluation: Participant's solution is the same for natural and integers and does not
include solution steps.

For instance, Since there is not the opposite of 3 in the addition operation for natural numbers,
the solution of x+3=7 is x+3=7=4+3 and as shortened, it is as x=4;

3 has the opposite for the addition and it is (-3) for integers, rational and real numbers

The solution of x+3=7 is x+3=7, as x+3+(-3)=7+(-3) is x+ [(+3)+(-3)]=+4 is x+0=+4 , that is,

X=+4 .

Even this case was not regarded as appropriate for the natural numbers. The solution is taken as a
missing step solution for integers.

¢) “Find the number a if x + 3 =7 with x equal to 3.a/2”

Evaluation: As the answer of the participant did not include a daily life problem, the answer of
the participant was evaluated under the category of ‘incorrect’.

Solution: Since the value of x in the expression x + 3 = 7 is 4, the number a becomes 8/3, which
is one-third of 2 times 4.

Solution Evaluation: As the solution was obtained without using any processing step where the
value of "x" is 4, the solution was evaluated under the category of ‘incorrect’.

d) As “Xis the square of “b” natural number, if x+3=7, find “b”.”

Evaluation: As the answer of the participant did not include a daily life problem, the answer of
the participant was evaluated under the category of ‘incorrect’.

Solution: As b?=4, b=\4 =2.

Solution Evaluation: The participant took the “x” value as 4 without operation. Therefore, the
solution was evaluated as with missing step.

The answers of F2 coded participant and evaluations for the answers are presented below.
a) As | add 3 more apples to my apples, the number of the apples is 7, how many apples did |

have at the beginning?

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.

Solution: 7-3=4

Solution Evaluation: The solution was not considered as appropriate to natural numbers.

b) Which floor was the person at the beginning as s/he goes up 3 floors with the elevator, comes
to the 7th floor?

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.

7-3=4

Solution Evaluation: Solution was evaluated under missing steps as there were missing digits

c) When Ayse had 3 liras added to her money, she had 7 liras, how much money did she had at
the beginning?

Evaluation: As the data in the answer of the participant was expressed with rational numbers, the
answer of the participant was evaluated under the category of ‘incorrect’

Solution: 7-3=4

Solution Evaluation: The solution was evaluated as missing digits in rational numbers.

d) If Hasan buys a 3m? land next to the land inherited from his father, his land becomes 7m?.
How many m? is the land inherited from Hasan's father?

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.

Solution: 7-3=4

Solution Evaluation: The solution was evaluated as a missing step in real numbers.
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The answers of F3 coded participant and evaluations for the answers are presented below.

a) Ahmet is 3 years older than Ali. As Ahmet is 7 years old, how old is Ali?

Evaluation: As the data in the answer of the participant was expressed with real numbers, the
answer of the participant was evaluated under the category of ‘incorrect’.

Solution: x= Ali’s age, X+3=7  x=4

Solution Evaluation: The solution was evaluated as a missing step in natural numbers.

b) When a friend of him gave 3 marbles to Murat, who had already had some marbles, he had 7
marbles. How many marbles did he have at the beginning?

Evaluation: As the data in the answer of the participant was expressed with natural numbers, the
answer of the participant was evaluated under the category of ‘incorrect’.

Solution:  X= Murat’s money at the beginning

X+3=7 x=4

Solution Evaluation: The solution was evaluated as a missing step in integers.

¢) Rational number problem: Ali bought a cake on his birthday. He cut his cake into 7 pieces. He
shared 3 slices of these seven pieces for those in the house. Ali gave the rest of the cake for his
friends. How many slices of the cake did Ali share with his friends?

Evaluation: As the indirect mathematical expression of the participant is not “x+3=7", the
answer of the participant was evaluated under the category of ‘incorrect’.

Solution Evaluation: As there was no solution, the evaluation was not done.

d) I couldn’t write.

The answers of F4 coded participant and evaluations for the answers are presented below.
a) If Ayse, that we do not know how many bags she has, buys 3 bags and reaches 7 bags, how

many bags has she got before?

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.

Solution: The expression of bag refers to a natural number. It refers to a natural number, as it can
not be a minus or fractional bag. As we do not know how many bags she has, if we think as if she did
not take the 3 bags she bought and come back 3 numbers from 7, we reach 4. As 3+4=7, she must
have 4 bags that if she buys 3 more, she can reach 7.

Solution Evaluation: Although the oral expression of the solution is correct, as the mathematical
expression of this verbal statement does not contain steps to show awareness of algebraic structure,
the solution was regarded as with missing digits.

b) As the temperature increases 3 degrees in an uncertain day, it reaches 7 degrees at noon, what
was the temperature at the beginning?

Evaluation: As the data in the answer of the participant was expressed with real numbers, the
answer of the participant was evaluated under the category of ‘incorrect’.

Solution: Air temperature expression refers to an integer. Because temperature can be positive
negative. Since it is an integer, increasing 3 degrees means +3. Being 7 degrees means being +7. If it
increases to 7 degrees with 3 degrees more at an unknown temperature, we can solve the question by
thinking as follows. How much increase, if we put over 3 degrees, is 7 degrees? It will be a positive
number because there is an increase. To get from 3 to 7 degrees, it takes 4 more degrees of increase.
That is the temperature at the beginning was 4 degrees.

Solution Evaluation: The expression in the solution “Air temperature expression refers to an
integer” is a common fault. Because, as the temperature is changeable and can be referred to with real
numbers. That is, the participant built the solution on a different number system. Although the verbal
statement of the solution can be considered correct in integers where the participant built the solution,
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the solution was regarded as with the missing steps as the mathematical expression of this verbal
statement does not include steps to show awareness of algebraic structure.

¢) Ahmet, who bought 3 loaves of bread from the grocery, he saw that there were 7 loaves of
bread at home. How many loaves of bread were there at home at the beginning?

Evaluation: As the data in the answer of the participant was expressed with natural numbers, the
answer of the participant was evaluated under the category of ‘incorrect’.

Solution: The expression of bread refers to a rational number because there can be half bread and
a quarter bread etc. If he buys 3, he reaches 7, we should think of that. Let's imagine the situation
before buying 3 loaves and subtract 3 from 7. Since there were 4 left, it means there were 4 loaves of
bread.

Solution Evaluation: The statement in the solution “The expression of bread refers a rational
number” is not specified, it is not possible to say anything about its true or false, but not mentioning
the same parts in the following statements shows that it is expressed with natural numbers. Besides,
the participant built the solution on a different number system. Although the verbal statement of the
solution can be considered correct in rational numbers that the participant has designed the solution,
the solution was considered with missing steps, since the mathematical expression of this verbal
statement does not consist of steps to show the awareness of the algebraic structure.

¢) Which is the number that we add 3 and get 7?

Evaluation: As the problem in the answer of the participant was not a real-life problem, the
participant's answer was evaluated under the category of ‘incorrect’.

Solution: Which number says the problem, so we don't know the number. If we say X to the
number, the problem equation is set up as follows.

X+3=7.

Here the x expression refers to a real number. We can solve the equation like this. We try to find
the unknown, that is we need to find x. The +3 statement next to it should be omitted The number that
will destroy +3, add zero, is -3. If we add -3 to both sides of the equation, the equality will not be
broken, so let's apply it now.

(-3)+x+3=7+(-3) x=4

Solution Evaluation: The participant's expression “Here the x expression refers to a real number”
indicates that the participant could not comprehend the concept of “equation” properly as it was taken
with the problem statement. However, as the solution of the participant was analysed, it is understood

that s/he is aware of the algebraic structure s/he uses, except for the deficiencies such as not using the
combination feature with the right-left operation.

The answers of F5 coded participant and evaluations for the answers are presented below.
a) Elif has 7 pencils as her friend gives 7 pencils to her, Accordingly how many pencils did she

have at the beginning?
Evaluation: The answer of the participant was evaluated under the category of ‘correct’.
Solution:  x: the number of pencils Elif had at the beginning
X+3=7
X+3-3=7-3
X=4
Solution Evaluation: As the evaluation of the participant was analysed, it was understood that the
participant used the algebraic features of integer, rational and real numbers instead of the algebraic
features of natural numbers in the solution. For this reason, the solution was regarded as incorrect.
b) Elif has 7 pencils as her friend gives 7 pencils to her, Accordingly how many pencils did she
have at the beginning?
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Evaluation: As the data in the answer of the participant was expressed with real numbers, the
answer of the participant was evaluated under the category of ‘incorrect’.
Solution:  x: the number of pencils Elif had at the beginning
X+3=7
x+3-3=7-3
x=4
Solution Evaluation: As the solution of the participant is analysed, although it is not clearly
understood that the opposite of +3 is -3 according to the addition operation (if x + [3 + (- 3)] =7 + (-
3) it would be clearly understood that the opposite of +3 is -3), it is seen that the participant is aware
of the algebraic features of integers. For this reason, the solution was regarded as correct.
c) In the first month of the birth, Aysegiil, after taking 3 kg, reached to 7 kg. Accordingly, what
was her weight when she was born?
Evaluation: As the data in the answer of the participant was expressed with real numbers, the
answer of the participant was evaluated under the category of ‘incorrect’.
Solution: No answer
Solution Evaluation: As there was no solution, evaluation could not be done.
d) Real number problem:
- If a person, who wants to fence one side of a square-shaped field with an area of 49 m2, has a
fence of 3 m in his hand, how many meters more fences does he need to make entire area fenced?
Evaluation: The answer of the participant was evaluated under the category of ‘correct’.
Solution: No answer
Solution Evaluation: As there was no solution, evaluation could not be done.

The answers of F6 coded participant and evaluations for the answers are presented below.
a) A tree was planted. It extends 3 meters in a year and the height reaches at 7 meters. What was

the height of it at the beginning?

Evaluation: As the data in the answer of the participant was expressed with real numbers, the
answer of the participant was evaluated under the category of ‘incorrect’.

Solution: No answer

Solution Evaluation: As there was no solution, evaluation could not be done.

b) A child is given 3 liras by his father. The child has 7 liras now. How much money did he have
at the beginning?

Evaluation: As the data in the answer of the participant was expressed with natural numbers, the
answer of the participant was evaluated under the category of ‘incorrect’.

Solution: No answer

Solution Evaluation: As there was no solution, evaluation could not be done.

c¢) Ali bought a cake on his birthday. He cut his cake into 7 pieces. He shared 3 slices of these
seven pieces for those in the house. Ali gave the rest of the cake for his friends. How many slices of
the cake did Ali share with his friends?

Evaluation: As the mathematical writing in the answer of the participant was not “x+3=7", the
participant's answer was evaluated under the category of ‘incorrect’.

Solution: No answer

Solution Evaluation: As there was no solution, evaluation could not be done.

d) The problems above can be evaluated under the real number.

Evaluation: The participant stated that her/his answer as a rational number problem would be
taken as a real number problem. Accordingly, since the mathematical expression of the problem in
his/her answer was not "x + 3 = 7", the participant's answer was included in the category of incorrect.
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In addition, the participant also has a misconception that every rational number problem can be taken
as a real number problem.

The answers of F7 coded participant and evaluations for the answers are presented below.

a) Ali has got 7 marbles. Veli’s marbles are 3 fewer than Ali’s. Accordingly, how many marbles
do Veli have?

Evaluation: As the mathematical writing in the answer of the participant was not “x+3=7", the
participant's answer was evaluated under the category of ‘incorrect’.

Solution: Ali’s marbles=7 Veli’s marbles = x,

X+3=7 thatis, x=4.Veli has got 4 marbles.

Solution Evaluation: Although the result in the solution was correct since the solution steps were
not stated, the solution was regarded under the category of the solution with missing steps.

b) Every day a trader sells a commodity that is less than the previous day. He sold a total of 7
pieces of goods in two days. How many pieces of goods did he sell on the first day?

Evaluation: As the mathematical writing in the answer of the participant was not “x+3=7", the
participant's answer was evaluated under the category of ‘incorrect’.

Solution:

1st day: X

2nd day: + x-1

Total: 7 =2x-1. 2x=8, x=4 and x-1=3. From that point x+3=7

Solution Evaluation: The participant solved his own question. Although the result was correct, as
there were no steps, the participant’s solution was regarded as the solution with missing steps.

¢) 1/5 of a number plus 3 is 7. What is this number?

Evaluation: As the problem in the answer of the participant was not a real-life problem, the
participant's answer was evaluated under the category of ‘incorrect’.

Solution:

If we refer 1/5 of the number as x, x+3=7. from that point x=4. 4x5=20, the number is 20.

Solution Evaluation: The participant solves his/her own question. Although the result was
correct, the solution of the participant was evaluated under the category of 'solution with missing step'
as there were not the steps in the solution.

d) X is 8 times a real number and x + 3 = 7. What is this number?

Evaluation: As the problem in the answer of the participant was not a real-life problem, the
participant's answer was evaluated under the category of ‘incorrect’.

Solution: x+3=7 and x=4, number=4/8=1/2

Solution Evaluation: The participant solves his/her own question. Although the result was
correct, the solution of the participant was evaluated under the category of 'solution with missing step'
as there were not the steps in the solution.

The answers of F8 coded participant and evaluations for the answers are presented below.
a) Ali has got 3 pencils. How many pencils should he get to reach 7?

Evaluation: The answer of the participant was evaluated under the category of ‘correct’.

Solution: As Ali had 3 pencils at the beginning and 7 afterwards, the first addend is added to the
second addend gives summand. The subtrahend, subtracted from the minuend, gives difference. 7-3=4
that is 4 pencils.

Solution Evaluation: Although the statement of the participant in his expression for the solution
was correct, it is not the algebraic solution of the mathematical expression "x+3=7". For this reason,
the way of solution is incorrect even though the result is correct. This contradictory situation is a
situation that needs to be severely investigated.
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b) When Mehmet looks at the thermometer, he sees the air temperature as 3 degrees above zero.
When he looks again after a while, he sees it as 7 degrees above zero, how many degrees has the air
temperature increased?

Evaluation: As the mathematical writing in the answer of the participant was not “x+3=7", the
participant's answer was evaluated under the category of ‘incorrect’.

Solution: While the air temperature was 3 degrees above zero at the beginning, it increased
slightly and became 7 degrees above zero. If we refer x to the amount of increase; 3+x=7 x=7-3
x=4 thatis, it increased 4 degrees.

Solution Evaluation: Even if the participant's solution contains the correct result, it cannot be
clearly seen that the opposite of +3 is -3 in the algebraic sense. In addition, the solution was taken as
missing steps since it contains missing steps such as the right-left addition combination feature and
unit item to reach the result.

¢) Which is the number that we add 3 and get 7?

Evaluation: As the problem in the answer of the participant was not a real-life problem, the
participant's answer was evaluated under the category of ‘incorrect’.

Solution: Let unknown number be x , accordingly x+3=7  x=4

Solution Evaluation: Although the participant's solution included the correct result, the solution
way was taken as missing steps because the steps leading to the result were missing.

d) Ayse walked V9 meters of a V49-meter road. Accordingly, what is the meter of the rest of the
road in which Ayse walk?

Evaluation: As the mathematical writing in the answer of the participant was not “x+3=7", the
participant's answer was evaluated under the category of ‘incorrect’.

Solution: If we say the rest of the road x, we set the equation as;

xH9=V49  x+3=7 x=7-83 x=4

Solution Evaluation: The participant wrote a problem that does not overlap with the expression
of “x+3=7” but includes this expression. Although the result is correct both in the solution of his

mathematical sentence of the problem and in the solution of “x+3=7", the result was evaluated under
the category of incorrect as the steps were missing.

The answers of F9 coded participant and evaluations for the answers are presented below.
a) If Umut had 3 more toys, Umut would have 7 toys in total. Accordingly, how many toys did

Umut have in the beginning?
Evaluation: The answer of the participant was evaluated under the category of ‘correct’.
Solution: No answer

Solution Evaluation: Evaluation could not be done as there was no solution.

In the figure below, an ant at point A walks to reach the food at point B. As it goes from point A to
point B in 3 steps, what is the number corresponding to point A at the beginning?

Figure 1. Figural Representation of the Problem
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Evaluation: As the problem in the answer of the participant was not a real-life problem, the
participant's answer was evaluated under the category of ‘incorrect’.

Solution: No answer

Solution Evaluation: Evaluation could not be done as there was no solution.

b) If three more than a number is 7, what is that number?

Evaluation: As the problem in the answer of the participant was not a real-life problem, the
respondent's answer was evaluated under the category of ‘incorrect’.

Solution: No answer

Solution Evaluation: Evaluation could not be done as there was no solution.

NOTE: Sir. | understood the x + 3 =7 expression that you meant the writing problem with
integers, natural numbers and rational numbers as, we need to reach the same result in all of the
situations, but we need to write questions considering which set does the solutions fall into and |
wrote considering this.

No answer

Evaluation: Evaluation could not be done as there was no expression.

Solution: No answer

Solution Evaluation: Evaluation could not be done as there was no solution.

DISCUSSION and CONCLUSIONS

The mathematical expression given to the participants in both groups is a fairly simple expression for
the education they received and the position they were in as a mathematics teacher. On the contrary,
the data are quite surprising. The participant demonstrated the highest achievement in "natural
numbers" among the number systems under the heading of problem writing, but the lowest
achievement (0 correct) among number systems of “integer and real numbers". The number of the
correct solution in problem-solving came forth in only "real numbers and integers" and it was "1".
This may be related to the thought of the participants "Why this number system?" and they do not
know the answer to this question; which is actually the underlying problem. As the F9 coded
participant, who stated a note as "Sir, | understood the x + 3 =7 expression that you meant as the
writing problem with integers, natural numbers and rational numbers, that we need to reach the same
result in all of the situations, but we need to write questions considering which set does the solutions
fall into and I wrote considering this.” This is the sentence that explains this situation. It is understood
from this sentence that the penny and algebraic features of number systems and the concept of
"equation™ are not structured correctly, therefore it is not known which number systems the current
life variables are valued in.

Should the number system to be used in solving daily life problems (used in the solution) to the
variables in the problem and the algebraic structure of this number system be ignored? If the number
system and the algebraic structure of this number system are to be ignored, what level should it be?
That is after the problem is expressed mathematically, should the solution be done and checked,
ignoring the algebraic structure and number system, to see if the desired result is found? In the
education of mathematics teachers, it is recommended to look for answers to these questions and to
plan education according to the result. Problem-solving and problem writing take place in the first
places in use by other branches of science except for mathematics teaching itself. Therefore, this
approach is suitable until high school education and not suitable for education after this level.
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Abstract

The purpose of this study was to describe mathematical literacy skills in terms of high self-efficacy and low self-efficacy.
This research is an exploratory research using a qualitative approach which is carried out on grade IX students of SMP
Negeri 1 Wawonii Barat. The research data were collected using a mathematics literacy ability test and a self-efficacy
questionnaire. The research subjects were divided into two categories, namely subjects with high self-efficacy and low self-
efficacy categories. Data were analyzed using three stages, namely data reduction, data presentation, and drawing
conclusions. The results of this study indicate that students with high self-efficacy have been able to solve math problems at
all stages in the process literacy component even though they are not perfect, while students with low efficacy have not been
able to solve math problems at all stages in this component. In the content literacy component, students with high self-
efficacy and students with low self-efficacy have not been able to solve math problems well at all stages in this component.
In the context literacy component, students with high self-efficacy and students with low self-efficacy have been able to solve
math problems well through all the stages in this component.

Keywords: Mathematical literacy, self-efficacy, math problems.

INTRODUCTION

Indonesian students' mathematical literacy is still ranked relatively low based on the results of the
2018 PISA study. This causes the mathematical literacy of Indonesian students to get attention and be
reviewed (OECD, 2019). Mathematical literacy in mathematics learning is a standard that must be
mastered by students in order to develop and improve the competence of students' mathematical skills.
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Mathematical literacy is the individual's ability to formulate, use, and interpret mathematics in various
contexts which include the use of concepts, procedures, facts in mathematics, which can develop
abilities and confidence, to think numerically and spatially in interpreting and analyzing, and solving
problems that encountered in everyday life critically so that they are better prepared to face life's
challenges (Stecey & Tuner, 2015).

In general, Literacy has four aspects, namely reading, writing, speaking, and listening or listening
(Woolley, 2014). Reading is an active process to understand the meaning of language in the form of
letter symbols that are systematically arranged to become a foundation in the field of education
(Woolley 2014; Simmons & Kameenui 1998). Reading mathematics is a series of individual activities
in arranging words or sentences to understand an explanation in a math problem and interpret what has
been read.

Writing is a combination of several early reading skills that involve a number of cognitive and
physical processes that function simultaneously (Barone & Mallette, 2013; Woolley, 2014). Writing is
a form of student communication to convey ideas, ideas, concepts, and thoughts to others so that
others will know about it (Astuti & Mustadi, 2014). Writing mathematics must begin with an
understanding of mathematical concepts that are organized systematically, logically, and hierarchically
from the simplest to the complex (Rumasoreng & Sugiman, 2014).

Mathematical literacy is related to the ability to apply mathematics to everyday problems. Therefore,
the process of solving mathematical problems in everyday life is an important component of
mathematical literacy. The Problem solving ability is an individual's ability at high-level cognitive
aspects that require more basic skills in order to deal with new situations (Singh, 2009; Savage, 2012).
More basic skills will help students solve problems step by step in understanding and solving existing
math problems, and can help improve the ability to plan, organize, and foster self-discipline (Shirali,
2014; NCTM 1989; Siegle, 2017).

Mathematical literacy includes 4 main components, namely exploring, connecting, reasoning logically,
and using various mathematical methods. This main component is used to facilitate daily problem
solving while at the same time developing math skills (NCTM, 2000). The measurement of
mathematical literacy involves three major components of the mathematical domain, namely content,
context, and competence. Content aspects consist of the domains of quantity, uncertainty, and data,
changes and relationships, as well as space and form; context aspects consist of personal context,
social context, work context, and scientific context; Competency aspects consist of reproduction
process competence, connection process competence and reflection process competence (OECD,
2013). Mathematical literacy is knowledge in understanding and applying mathematics in everyday
life. Mathematical literacy people are able to estimate, interpret data, solve daily problems, reason in
numerical, graphical, and geometric situations, and communicate with mathematics (Ojose, 2011).

The facts show that mathematics literacy in Indonesia is still relatively low. Data obtained from the
results of The Program for International Student Assessment (PISA) in 2012, 2015, and 2018,
Indonesia obtained a consecutive score of 375, 386, and 379 with an average score of 500 participating
countries (OECD, 2013; OECD, 2016; OECD, 2019). The survey results show that the acquisition of
high mathematics literacy scores in Indonesia is only achieved by students who are at a high level, but
the scores of students at this high level are still relatively low when compared to other competing
countries (OECD, 2016b).

Good mathematics learning, besides being able to develop mathematical literacy skills, must also pay
attention to psychological problems in students. Positive psychological aspects can affect
mathematical literacy skills, one of which is self-efficacy. Self-efficacy is the most important and
effective part of the attitude that plays a role in increasing student academic achievement (Azar, 2013).
In particular, De Lange (2006) states that self-efficacy is one of the attitudinal and emotional factors as
an important prerequisite for mathematical literacy. Student self-efficacy is one of the components in
the PISA study (OECD, 2016a). Self-efficacy has an important role related to beliefs that have an
impact on the implementation of actions and decision-making for each individual. The greater the
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level of self-efficacy of a person, the greater will be an effort of persistence and flexibility. And if a
behavior is rooted in belief then they can achieve the expected results (Hidayat, 2011).

Bandura (1997) explains that self-efficacy is an individual's belief in his ability to organize and complete
a task required to achieve certain results. Individuals with weak self-efficacy are easily defeated by
difficult experiences, while individuals who have strong self-efficacy in competence will maintain their
business even though they experience difficulties. Pajares and Miller (1994) state that self-efficacy is an
assessment of self-competence in performing a task in a specific context. Self-efficacy is defined as a
person's ability to complete a number of tasks successfully. Carmichael et al. (2010) stated that students
who have high self-efficacy will have high confidence in following the learning process so that the
assignment given by the teacher can be done well.

The description that has been stated means that, Self Efficacy plays an important role in determining a
student's success in education because it becomes the basis for taking action when facing a problem
(Kusaeri, 2011). Self Efficacy is also a factor that influences student performance in achieving certain
learning goals (Robbins, 2003). In terms of academic problems, self-efficacy also greatly determines
academic achievement because it can increase student confidence in solving problems (Schunk, 1991).

There are three dimensions of self-efficacy that are used as a basis for measurement, namely the
dimensions of magnitude, strength, and generality. The dimension of magnitude relates to the level of
difficulty of a task that a person believes is capable of completing the task. If individuals are faced with
problems or tasks that are arranged according to a certain level of difficulty, the individual's self-efficacy
will help solve according to the limits of their ability to meet the required behavior demands. The
dimension of strength relates to the level of strength or weakness of an individual's belief about his or her
abilities. Individuals with strong self-efficacy regarding their abilities tend to never give up and are
resilient in increasing their business despite facing obstacles. The dimension of generality relates to the
breadth of the task field that a person believes to be able to do well (Bandura, 1997).

Based on the description above, it provides an illustration that self-efficacy can affect students' ability
to solve mathematical problems related to mathematical literacy, so that it becomes one of the factors
that can be used to predict academic success. This is supported by the results of Susilowati's (2018)
research which shows that self-efficacy has an influence on mathematical literacy skills has a positive
and significant relationship to scientific literacy. Likewise, the results of Arsidaryani's (2017) study
show that mathematical literacy has a significant relationship with mathematical beliefs.

The results of Farida's research (2018) found that students' mathematical literacy skills in terms of
gender differences were low; there was no difference in mathematical literacy skills between male
students and female students in the content literacy and context literacy components. The results of
Rakib's research (2018) found that students' mathematical literacy skills were still very low in the
literacy components of spatial content, form, and uncertainty content. Students are only able to solve
math problems in general and personal contexts. Students are also still lacking in solving mathematical
problems in the context of representational competence, competence in using symbols, formal
language, and use of operations, reasoning and arguments. The results of the survey by Mahdiansyah
& Rahmawati (2014) concluded that the mathematical literacy skills of Indonesian students in terms of
content and context domains are still relatively low, while in terms of the process domain it has not
been carried out in depth, so further studies are needed.

Based on preliminary activities in the form of surveys and interviews with teachers and students at the
research location, it was obtained data that students' mathematical literacy skills were still low and had
never been done before regarding self-efficacy. In addition, it was found that students did not
understand self-efficacy and the importance of mathematical literacy in the learning process. On the
basis of this, a study was conducted to analyze mathematical literacy skills in relation to self-efficacy.
Thus, the purpose of this study is to describe mathematical literacy skills in terms of high self-efficacy
and low self-efficacy.
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METHOD
Model of the Research

This research is exploratory research with a qualitative approach which is carried out in class 1X of
SMP Negeri 1 Wawonii Barat, Konawe Kepulauan Regency. The research was conducted from July —
September 2020. The research subjects consisted of two students who were active in the odd semester
of the 2020/2021 academic year. The selection of the two research subjects was based on the
following criteria: (i) being 15 years old; (ii) has a high self-efficacy score and a low self-efficacy
score, (iii) is able to communicate well, both orally and in writing.

Data Collection Tools

The instruments used in this study consisted of the main instruments and the auxiliary instruments.
The main instrument is the researcher himself, while there are three kinds of assistive instruments,
namely a self-efficacy questionnaire, a math literacy ability test, and an interview guide. The three
assistive instruments were developed by researchers.

Mathematical literacy tests were developed by researchers based on literacy dimensions consisting of
process, content, and context, which were adapted from PISA (2018). The Self-efficacy questionnaire
consists of 28 statement items arranged in the form of a Likert scale, which consists of dimensions of
magnitude, strength, and generality. The level of student self-efficacy in this study is categorized into
two, namely high self-efficacy and low self-efficacy (Pudjiastuti, 2012). The self-efficacy
questionnaire was validated with a reliability coefficient of .82.

The math literacy ability test used contains three components of mathematical literacy, namely a
process literacy component, a content literacy component, and a context literacy component. Problem
number one contains indicators of interpreting the meaning of a mathematical solution in the context
of the problem (process literacy), numbers (content literacy), and personal (context literacy). Problem
number two contains indicators of making mathematical models of problems in various contexts
(process literacy), change and relationships (content literacy), and work (context literacy). Problem
number three contains indicators using mathematical concepts to solve problems in various contexts
(process literacy), uncertainty and data (content literacy), and social (context literacy). The validity of
the test of mathematical literacy skills in this study uses content validity to see the accuracy of the test
content with rational analysis through professional judgment.

The auxiliary instruments used in this study consisted of an interview guide and a voice recording
device. Which is used to examine more deeply the mathematical literacy skills of students who have
high self-efficacy and students who have low self-efficacy. The interview method used was semi-
structured task-based with three considerations: (a) the interview questions were adapted to the form
of problem-solving made by the students; (b) the questions posed contain the same subject matter for
each student; (c) students who have difficulty with certain questions, are given simpler questions
without eliminating the main problem.

Data Analysis

The data analysis in this study followed the analysis model of Miles, Huberman, and Saldana (2018)

which consisted of (1) data condensation; (2) display data; and (3) drawing and verifying conclusion.
RESULT

Mathematical Literacy Ability Viewed From High Self-Efficacy

Mathematical literacy skills include process literacy components about Interpretation, content literacy
components about Quantity, and context literacy components about Personal. The mathematical
problems presented in this section relate to social arithmetic concepts. In order for the subject to solve
this problem, the subject must be able to understand the concept of social arithmetic based on quantity
content. The context of the problem presented in the questions relates to the personal activities of the
subject which are personal. The dominant mathematical process in this problem is the interpreter so
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that the subject is required to understand the problem, make solutions, and then make conclusions.

The result of a problem solving is that the subject has been able to interpret the meaning of a
mathematical solution, but the process is incomplete and incomplete. In the process literacy
component, the subject has not been able to interpret the meaning of a mathematical solution in the
context of the problem. The subject also has not been able to explain the steps to solve the problem
from the written answers. Then, the subject has not been able to modify the data or numbers needed to
solve mathematical problems. In this case, the subject has not been able to go through the content
literacy stage related to the numbers in the mathematical problem given in the question.

Based on the results of the interview, the subjects explained that the answers given were based on
estimates or were conjectural in nature so that they could not explain the calculation process in order
to find the right solution. Subjects tend not to understand the meaning or content of a given
mathematical problem. As a result, the subject cannot determine steps or systematic processes in
solving mathematical problems. Judging from the context, the mathematical problems given relate to
the daily life activities experienced by the subject, so that the subject has been able to go through the
context literacy component in a personal form.

Furthermore, mathematical literacy skills include components of the literacy process, namely
formulation, content literacy components, namely Change and Relationships, and context literacy
components, namely work. The mathematical problems presented in this section relate to social
arithmetic concepts. In order for the subject to solve this mathematical problem, the subject must
understand the concept of social arithmetic which is based on the content of change and relationship.
The context of the problem presented in this question relates to the subject's occupational activities.
The dominant process component in this problem is formulated so that the subject can model the
problems faced in a mathematical form.

When solving the problem, the subject is able to write down the relationship in the form of a
mathematical model, but the subject only looks at the mathematical model that is in the problem and is
unable to explain the relationship in the model appropriately. In this section, the subject has not been
able to complete the stages in process literacy related to making mathematical models based on
problems viewed from various contexts. The subject also has not been able to explain the relationship
between the algebraic form written in problem-solving, so that he has not been able to go through the
content literacy stage related to change and relationship.

Based on the results of the interview, it was obtained an explanation that the subjects did not really
understand the problem given. Subjects can write relationships in the form of a mathematical model
but only look at the existing mathematical models in the problem without being able to explain the
relationship appropriately. The subject cannot explain the relationship from the algebraic form that is
made because he only sees the existing model in the problem. Therefore, the conclusions obtained
were not correct, because they did not understand the mathematical model that was written. However,
the subjects understood that the problems given were related to work that is usually experienced in
everyday life. Mathematical literacy skills include process literacy components about Employ, content
literacy components about Uncertainty and Data, and context literacy components about Societal. The
problems given in this section relate to statistical concepts. In order for the Subject to solve this
problem, the subject must understand the concept of statistics and how to present measurement results
based on uncertainty and data content. The context of the problem presented in this question is in the
form of measurement results related to social activities. The dominant mathematical process in this
problem is the employer so that the subject can use procedural knowledge to solve the given problem,
then can compare it with other measurement results.

When solving problems, the subject has not been able to use mathematical concepts correctly, which is
wrong in determining the formulas used, so that they cannot solve the mathematical problems given
correctly. In addition, the subject is not able to solve the problem completely. In this case, it can be
said that the subject has not been able to go through process literacy to solve problems in various
contexts. Furthermore, subjects are also unable to present and interpret data so that they are not able to
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go through the content literacy stage related to uncertainty and data. Mathematical problems in this
problem are related to everyday social life for the subject so that they are easy to understand and can
be solved properly. Subjects are able to go through the context literacy stage because they understand
that the problems given are closely related to the activities of daily life.

Mathematical Literacy Ability Viewed From Low Self-Efficacy

Mathematical literacy skills include process literacy components about Interpretation, content literacy
components about Quantity, and context literacy components about Personal. The mathematical
problems presented in this section relate to social arithmetic concepts. In order for the subject to solve
this problem, the subject must be able to understand the concept of social arithmetic based on quantity
content. The context of the problem presented in the questions relates to the personal activities of the
subject which are personal. The dominant mathematical process in this problem is the interpreter so
that the subject is required to understand the problem, make solutions, and then make conclusions.

At the time of solving the problem, the subject has been able to interpret the meaning of a
mathematical solution, but the process or steps in solving the problem are not precise and inaccurate.
Based on the answers given, it shows that the subject has not been able to go through the stages of
interpreting the meaning of mathematical solutions into the context of problems related to process
components. In addition, the subject is also not able to explain the steps to solve the problem, the
answers given by the subject are only based on estimates or conjectures without a basic understanding.
In this case, it shows that the subject has not been able to go through the content literacy stage
properly with regard to numbers. Judging from the form of the problem given, it is directly related to
the subject's daily personal activities, so it can be said that the subject is able to go through the context
literacy stage related to personal (personal).

Furthermore, mathematical literacy skills include a process literacy component that is formulation, the
content literacy component is Change and Relationships, and the context literacy component is work.
The mathematical problems presented in this section relate to social arithmetic concepts. In order for
the subject to solve this mathematical problem, the subject must understand the concept of social
arithmetic which is based on the content of change and relationship. The context of the problem
presented in this question relates to the subject's occupational activities. The dominant process
component in this problem is formulated so that the subject can model the problems faced in a
mathematical form

When solving the problem, the subject cannot write the relationship between the concepts in the form
of a mathematical model correctly. Subjects still experience errors in the problem-solving stage. Based
on the form of the answer given, it can be said that the subject does not yet have literacy skills in the
process components related to the formulation in making mathematical models, which are based on
problems related to various contexts. Furthermore, the subject is also not able to explain the
relationship of the written algebraic form so that it has not been able to go through the stages of
content literacy components related to change and relationship, everyday life. This gives an indication
that the subject has been able to go through the context literacy stage related to the subject's work
(occupational).

Mathematical literacy skills include process literacy components about Employ, content literacy
components about Uncertainty and Data, and context literacy components about Societal. The
problems given in this section relate to statistical concepts. In order for the Subject to solve this
problem, the subject must understand the concept of statistics and how to present measurement results
based on uncertainty and data content. The context of the problem presented in this question is in the
form of measurement results related to social activities. The dominant mathematical process in this
problem is the employer so that the subject can use procedural knowledge to solve the given problem,
then can compare it with other measurement results.

At the time of solving the problem, the subject has not been able to use mathematical concepts
appropriately in accordance with the given problem. The subject is still experiencing errors in the
process and the steps used, the solution is not complete. Judging from the process of solving it, the
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subject has not been able to go through the stage of using mathematical concepts in solving problems,
so they do not have process literacy skills related to employment. Furthermore, the subject was also
not able to present and interpret the data in the questions. In this case, the subject has not been able to
go through the content literacy stage related to uncertainty and data (uncertainty and data). According
to the subject's opinion, a given mathematical problem is related to daily social life which is often
experienced by the subject. This gives an indication that the subject has been able to go through the
context literacy stage related to social activities.

DISCUSSION and CONCLUSION
Mathematical Literacy Ability Viewed From High Self Efficacy

Based on the results of the mathematical literacy test and the results of interviews, it shows that
subjects with high self-efficacy, in the process of solving mathematical problems related to the
interpretation, quantity, personal in general have not been able to go through the stage of interpreting
the meaning of mathematical solutions into the context of the problem. The subject has made an effort
to find a mathematical solution that is shown through the answer given and has led to the actual
answer. However, the answers given are predictive without going through a mathematical process. The
subject is also not able to go through the content literacy stage related to quantity, unable to explain
the steps in solving the problem, even though basically the problems given are directly related to the
activities of daily life.

In the process of solving mathematical problems related to formulating, change, and relationship, and
occupational, in general subjects with high self-efficacy have not been able to go through the stage of
making mathematical models based on problems in various contexts. However, the subject has been
able to understand the problem and provide an explanation that is relevant to the context of the
problem at hand. The subject also has not been able to go through the content literacy stage related to
change and relationship, cannot explain the relationship of the algebraic form of the written
mathematical model, even though the problems given are related to the activities of daily life.

In the process of solving problems related to employer, uncertainty and societal data, in general
subjects with high self-efficacy have not been able to go through the stage of using mathematical
concepts to solve problems in various contexts. The subject has not been able to fully understand the
context of the problem given. The subject is also not able to go through the content literacy stage
related to uncertainty and data because the subject cannot interpret and present data according to the
problems given, even though the problem is related to the social life experienced by the subject. In
general, seen from the test results and interview results, the subject has tried to solve the problem
given based on his abilities. In the process literacy component, the subject has not fully been able to go
through the interpret and formulate stages because the answers given cannot be explained based on a
precise mathematical process. Subjects also have not been able to go through the employment stage
because they do not understand the concepts used to solve problems.

In the content literacy component, the subject has not been able to go through the stages related to
guantity, change and relationship and uncertainty, and data because it cannot provide a precise
description of the three stages. In the context literacy component, the subject is able to go through the
personal, occupational, and societal stages because of the problems given related to everyday life. This
result is relevant to the findings put forward by Hiller et al. (2021) stated that students' socioeconomic
status is the strongest predictor related to mathematical literacy

Mathematical Literacy Ability Viewed From Low Self Efficacy

Based on the results of the mathematical literacy test and the results of interviews, it shows that
subjects with low self-efficacy, in the process of solving problems related to the interpretation,
quantity, personal, generally have not been able to go through the stage of interpreting the meaning of
mathematical solutions into the context of the problem. The solution given is not relevant to the
context of the problem given. The subject has not been able to explain the steps in problem-solving
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even though the problems given are directly related to personal activities. In this case, the subject has
not been able to go through the content literacy stage related to quantity.

In the process of solving problems related to formulating, change, and relationship, occupational, in
general, the subject has not been able to go through the stages of making mathematical models of
problems in various contexts because they do not understand the problem. Subjects have not been able
to go through the content literacy stage of change and relationship because they cannot explain the
relationship between the algebraic form of the mathematical model. although the problems given are
related to the work experienced by the subject in everyday life.

In the process of solving problems related to the employer, uncertainty, and societal data, in general,
the subject has not been able to go through the stage of using mathematical concepts to solve problems
in various contexts because the subject does not understand the concepts that will be used to solve
problems. Subjects have not been able to go through the uncertainty and data content literacy stage
because they cannot interpret and present data according to the problems given. This result is
supported by the research of Ghofur et al. (2021) which states that students who have low self-efficacy
have not mastered the components of the mathematical literacy process optimally.

In general, based on the results of tests and interviews, the subject was unable to understand and solve
the problems given in accordance with mathematical procedures. In the process literacy component,
the subject has not been able to go through the interpret, formulate and employ stages because they do
not understand well the problems given according to the desired objectives in the questions. In the
content literacy component, the subject has not been able to go through the quantity, change and
relationship and uncertainty and data stages because it cannot provide a context literacy component,
the subject is able to go through the personal, occupational, and societal stages because the problems
given are related to daily life activities experienced by the subject. This is in line with the research
results of Indrawati & Wardono (2019) that self-efficacy is a function of many variables that can
increase sensitivity to the usefulness of mathematics in solving everyday problems. This sensitivity
will help him to solve problems effectively and efficiently.

Based on the results of the research and discussion that has been stated, it is found that subjects with
high self-efficacy have better literacy skills than subjects with low self-efficacy, even though their
abilities are still at a low level. This is in line with the research results of Muhazir et al. (2020) who
found that differences in student self-efficacy led to differences in their literacy abilities. One of the
causes of the low ability of the subject's mathematical literacy is the low understanding of the given
problem, the lack of initial knowledge of mathematical concepts related to the given problem, the
inability to provide systematic interpretation and reasons for how to solve the problem. In another
part, Arslan & Yavuz (2012) explain in their research results that the relationship between self-efficacy
and mathematical literacy can below and can be high, is relative. Kurniawati & Mahmudi (2019)
found that the relationship between mathematical literacy skills and student self-efficacy is in the
medium criteria because the correlation value is .428.

The results of this study indicate the need for further exploration to improve self-efficacy and
mathematical literacy in the learning process in schools. As stated by Letwinsk (2017) in the results of
his research, it is necessary to involve educators and student motivation to facilitate a better
understanding of mathematical concepts. Educators must be aware of the greater potential and broader
understanding of teacher perceptions and the factors associated with them.

Conclusion

Subjects who have high self-efficacy have mathematical literacy skills in the process literacy
component but are still relatively low because they have not been able to go through the interpret,
formulate, employ perfectly. Has very minimal skills in the content literacy component because they
cannot go through the stages of quantity, change and relationship and uncertainty, and data. Have a
good ability in the context literacy component through the personal, occupational, and societal stages,
because the problems given are related to real-life daily activities experienced by the subject.
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Subjects who have low self-efficacy, do not have mathematical literacy skills in the process literacy
component or the content literacy component. However, it has a good ability in the context literacy
component through the personal, occupational, and societal stages, because the problems given are
related to real-life daily activities experienced by the subject.

The superiority of subjects with high self-efficacy compared to low self-efficacy lies in the ability of
mathematical literacy to be the component of process literacy. Subjects with high self-efficacy are able
to interpret, formulate, employ even though they are not yet perfect; while subjects with low self-
efficacy were not able to do it at all.

Suggestion

It is suggested to the teacher that students should familiarize students with problems related to
mathematical literacy which contain components of process literacy, content literacy, and context
literacy so that students have experience with questions like this. In addition, teachers are encouraged
to always provide motivation, appreciation, and positive habituation to students in every learning
process so that students have better self-efficacy.
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Oz

Bu arastirmanin amaci, ilkdgretim matematik dgretmen adaylarmin i boyutlu Oklid uzayinda diizlem kavramina ydnelik
kavram imajlarini tespit etmektir. Calisma 2019-2020 egitim-6gretim y1linda Izmir ilinin bir devlet iiniversitesinin {1k gretim
Matematik Ogretmenligi Programinda iiciincii sinifa kayith 80 lisans dgrencisi ile gerceklestirilmistir. Calismanim desenti,
nitel arastirma ydntemlerinden durum c¢alismasi modeli olarak belirlenmistir. Ogretmen adaylarmin diizlem kavramina
yonelik kavram imajlarinin tespiti i¢in arastirmacinin gelistirdigi 4 adet agik uclu soru uygulanmistir. Maksimum ¢esitlilik
orneklemesi ile 12 dgrenci secilmis. Segilen &grencilerle yapilan yart yapilandirilmis klinik goriismelerden elde edilen
bulgular igerik analiziyle derinlemesine incelenmistir. Ogretmen adaylarinin diizlem kavranmna yénelik kavram imajlar
belirlenirken Tall ve Vinner’in (1981) kavram tanimi-kavram imaji yapist 1s1¢inda hareket edilmistir. Yapilan veri analizi
sonucuna gore 6gretmen adaylarinin diizlem kavramini genellikle AX + By + Cz + D = 0 diizlem kapali formiilii gercevesinde
zihinlerinde yer edindirdikleri goriilmiistiir. Ayrica ginliik yasam deneyimleriyle olugsmus kavram imajlarinin daha kalici
oldugu sonucuna varilmigtir.

Anahtar Kelimeler: Diizlem, kavram, kavram tanimi, kavram imaji, 6klid uzay

Abstract

The aim of this research is to determine the concept images of pre-service mathematics teachers towards the concept of plane
in three-dimensional Euclidean space. The study was carried out with a third-year undergraduate student enrolled in the
Department of Elementary Mathematics Teaching at a state university in 1zmir in the 2019-2020 academic year. The layout
of the study, the plan as a case study model from qualitative research methods. 4 open-ended questions developed in order to
determine the concept images of teacher candidates for the concept were applied. 12 students were selected with maximum
diversity sampling. The findings obtained from the semi-structured clinical interviews with the selected students were
analyzed in depth with content analysis. While determining the concept images of teacher candidates for the concept of plane,
it was acted in the light of the concept definition-concept image structure of Tall and Vinner (1981). According to the results
of the data analysis, it was seen that the pre-service teachers had the concept of plane in their minds generally within the
framework of the plane closed formula Ax + By + Cz + D = 0. In addition, it was concluded that the concept images formed
by daily life experiences are more permanent.

Keywords: Concept, concept definition, concept image, euclidean space, plane
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GIRIS

Matematik dersi 6gretim programi 6grenciyi merkeze alan, kavramsal anlamay1 ve kavram dgrenimini
onemseyen bir bakis acisina sahiptir (MEB, 2018). Matematik ve geometri dallarinda 6grencilerin
kavram 6grenmeleri, siradan bir siniflandirma, isim verme, sembolize etme ve tanimlama eylemleri ile

tamamlanamamaktadir. Matematik egitiminin esas amaci, kavramlari 6grenen, kavramlar arast iligkiler
kuran ve bunlarin giinliik hayatlarinda kullanimini faydali kilan bireyler yetistirmektir.

Matematigin bir dali olan geometri ise, mekan1 ve mekanda olusturulabilen sekil ve cisimlerin
incelenmesini saglamaktadir (Dictionnaire Larousse, 1993). Bunlarin yani sira geometri, bu sekil ve
cisimlerin olas1 hareketlerinin incelenmesine de olanak saglamaktadir. Geometri sekillerin iki ve iig
boyutlu uzaylardaki yiizeylerinin hacim, uzunluk, agi ve alan bazinda iliskilerine ulagsmamizi
saglamaktadir. Geometri dersi sadece sekilleri, sekillerin hareketlerini ve sekiller arasi iliskileri
incelemekle kalmayip, bireyin biligsel yeteneklerinin (mantik yiirlitme, pratik diisiinme, vb.) gelisimini
saglayan bir derstir. Cevremizdeki tiim bu sekil ve nesneleri incelemeye tabi tuttugumuzda biitiin sekil
ve nesnelerin bir noktalar kiimesinden meydana geldigini soyleyebiliriz. Bu nedenle nokta kavrami
geometrinin temelini olusturan bir kavram olarak kabul edilmekte ancak bu kavramin formal bir
tanimi yapilamamaktadir. Diger tanimi yapilamayan geometrik kavramlardan biri olan diizlem
kavramini ise nokta kavramindan hareketle anlatabilmekteyiz. Altun’a (2002) gore tanimi olan
terimler, kendinden Once tanimi yapilmis terimler ve halihazirda tanimsiz terimler 1s13inda mantiga
uygun olarak tanimi yapilmis olan terimleri ifade etmede kullanilmaktadir. Calismada incelemeye tabi
tuttugumuz diizlem kavrami ayni dogrultuda olmayan ve en az ii¢ noktay1 kapsayan ylizey seklinde
tanimlanabilmektedir. Nokta, dogru, diizlem, uzay gibi tanimi yapilamayan, ancak baska geometrik
kavramlarin tanimlanmasina olanak saglayan bu kavramlarin 6greniminde bir sorun olmasi ve
Ogrenimin olumlu tamamlanmamis olmasi halinde, bu tanimi yapilamayan kavramlar vasitasiyla
tanimlanan kavramlarin &greniminde de bilyiik sikintilar olugmasi muhtemeldir. Dede (2002)
Ogrencilerin daha Once karsilasmis olduklart bir kavramla baglantili olan yeni kavramlarin
Ogretiminin, 0gretilen kavramin yeterince anlasilmis olmast ve dgretilecek kavrami tanimlamak i¢in
terimlerin dogru segilmesi seklinde iki amac¢ 1s1g8inda gergeklesebilecegini aktarmistir (Aktaran:
Soganci, 2006). Bu baglamda 6gretim siirecinde, ogretilmesi amaglanan kavramlara ait 6grencilerin
biligsel yapilarinda olusmus olan kavram imajlar1 ¢ok dnemlidir.

Ogretmen adaylarmin belirli kavramlara dair, tiim 6grenim hayatlar1 boyunca insa etmis ve lisans
egitimlerine dek biriktirmis olduklar1 kavram imajlarini tespit etmek, ge¢mis 6gretim yasantilarinin
arastirilmasinda yol gosterecektir.

Teorik Cerceve

Kavramlar diisiincelerimizi olusturmamza yarayan biligsel olusumlardir ve mevcut olay, nesne,
fikirleri adlandirmaya, sembollerle ifade etmeye, anlamlandirmaya ve gosterimlerine olanak saglarlar.
Kavramlar terimlere temel anlamlarimi kazandirmaya yarayacak ve niteliklerine gore kategorize
etmemizi saglayacak somut olgularin toplumun soyut diislincelerine aktarilma seklidir (Toplumbilim
Terimleri, TDK, 1975). Vinner’a (1983) gore kavram, mevcut kavrami kesin ve net bir sekilde belirten
terimler ve semboller birligi olup, matematik camiasi tarafindan kabul edilmis anlatimlardir.

Matematiksel kavramlarim meydana gelme siireglerini ve bireylerin bu kavramlar hakkindaki akil
yiiriitme sekillerini farkli agilardan inceleyen birgok yaklasim mevcuttur. Renshaw’in (1996) sosyo-
kiiltiirel yaklagimi, Tall ve Vinner’in (1981) biligsel yaklasimi ve Shoenfeld’in (1998) yapilandirmact
yaklagimi bunlardan bazilaridir (Aktaran: Delice & Sevimli, 2011). Bu yaklagimlar arasindan
caligmaya hakim olan Tall ve Vinner’in (1981) bilissel yaklagimidir.

Kavramlarin dis diinyadan kopup bireylerin i¢ diinyasina izdiisiimiinii saglayan iki etmen
bulunmaktadir. Bu etmenler kavram tanim ve kavram imajidir. Kavram tanimi ve kavram imaji
yapisini ilk kez tanimlayan arastirmacilar Tall ve Vinner’a (1981) gore kavram tanimi, mevcut
kavrami belirtmek tizere kullanilmis olan kelimeler bitiintidiir. Arastirmacilara gére kavram imaji ise,
kavram taniminin olusturdugu kelimeler biitiinliniin zihnimizde ¢agristirdigi tiim biligsel resimler ve
bu resimlerin birbirleriyle olan baglantili nitelik ve siireclerini kapsayan biligsel yapi olarak
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aktarilmaktadir. Matematiksel kavram 6greniminin dogru bir sekilde gergeklesip gerceklesmedigini
belirlemede en 6nemli goriilen yap1 kavram imajidir. Kavram imaji 6grencilerin matematiksel akil
yiiriitmelerinin incelenmesinde olduk¢a 6nemli bir yere sahiptir. Kavram imaj1 yapisi, kavramlarin ne
sekilde olusturuldugunun goézlemlenmesini saglamaktadir.

Vinner’a (1991) gore bir kavramin tanimi o kavrami idrak etmemiz igin yeterli niteliklere sahip
degildir. Bir kavramin 6grenilmesinde o kavramin tanimi disinda bagka bilissel yapilara da gereksinim
vardir. Aragtirmact kavram Ogrenme silirecinin kavram tanimi ve kavram imaji olmak iizere iki
hiicreden etkilendigini 6ne siirmiistiir. Siire¢ igerisinde bagimsizca meydana gelebilmelerine ragmen
etkilesimde bulunabilen bu hiicrelerin ikisi birden dolu olabilecegi gibi herhangi biri de dolu olabilir,
bunun yani sira ikisi birden bos da olabilmektedir. Ortaokul ve ortadgretimde kavram dgretme siirecini
ogretmenlerin genellikle tek yonlii gerceklestirdiklerini ifade eden arastirmaci, ders siirecinde verilen
orneklerle kavram tanimi ¢ercevesinde Ogrencilerin kavram imaji  hiicrelerinin doldugunu
aktarmaktadir. Buna karsilik aragtirmaci kavram tanimina gerek duyulmaksizin yalnizca kavram imaji
gerg¢evesinde edinilen kavramlarin daha kalici nitelikte oldugunu savunmaktadir.

Vinner (1991) 6grencinin formal bir 6gretim siirecindeyken kavram tanimini esas almakta oldugunu,
sezgisel bir Ogretim siirecindeyken ise kavram imajini esas alip bir ihtiyag durumunda kavram
tammindan yararlandifim aktarmustir. Ogrencinin biligsel calisma sirasinda uyandirilan kavram
imajlar1 esas alinmaktadir. Her seferinde 6grencide ayni kavram imaj1 uyandirilmamaktadir. Yapilan
incelemeler tiim kavram imajlarina degil, yalnizca uyandirilmis olan kavram imajlarina yoneliktir
(Vinner, 1991).

Alanyazinda matematik, geometri, kavram imaji ve kavram tanimi g¢ergevesinde bircok calisma
bulunmaktadir. Limit ve siireklilik (Tall & Vinner, 1981; Przenioslo, 2002), periyot (6ner & Ertekin,
2015; Shama, 1998; Van Dormolen & Zaslavsky, 2003), fonksiyonlar (Wilson, 1993; Meehan, 2002),
trigonometrik fonksiyonlarmn periyotlar1 (Oner, 2013), parabol (Shriki & David, 2001), ag1, gember,
geometrik yer ve metrik (Giilkilik, 2008), Prizma, koni, silindir, pramit, kiire (Avgoren, 2011), silindir
ve koni (Karakus, 2018), problemler (Vinner, 1991), nokta, dogru, diizlem ve ag¢1 (Kilig, Temel &
Senol, 2015), tiirev (Bingolbali & Monaghan, 2007; Hartter, 1996), lineer cebirde alt uzay (Wawro,
Sweeney ve Rabin, 2011), kuadratik fonksiyonlar (Eraslan, 2005), denklem (Attorps, 2006) , belirli
integral (Delice & Sevimli, 2011; Rosken & Rolka, 2007), belirsiz integral (Sevimli & Delice, 2012)
ve matematiksel tanimlar (Soganci, 2006) bunlardan bazilaridir.

Matematik ve geometri alanlarinda ilkokul yillarindan itibaren Ggrencilere Ogretimi amaglanan,
stiregelen her 6gretim yilinda 6grenimi daha karmasik bir hal alan temel kavramlar bulunmaktadir.
Ogrencinin bu temel kavramlar1 dgrenememesi halinde, bu kavramlarla iliskili olan diger konulari
anlamlandirmasi da zor olacaktir. Bu sebeple kavram Ogrenimi diger bilimlerde oldugu kadar
matematik ve geometride de oldukc¢a dnem tasimaktadir. Matematik ve geometride 6nceden edinilmesi
onem teskil eden 6n 6grenmeler bulunmaktadir ve aragtirmacilar Sulak ve Cihangir (2000) bu 6n sart
bilgilerin edinilmemesi halinde yeni konunun 6greniminin gergeklesemeyecegini, hedef konumdaki
konunun 6grenimi i¢in dncesinde 6n sart bilgilerinin edinilmesi gerektigini savunmaktadirlar.

Geometri alaninda 0n sart niteligi tasiyan birgok kavram bulunmaktadir. Sentetik olarak, dik koordinat
sisteminde ii¢ noktas1 ile belirtilen diizlem kavrami da 6n sart niteligi tasiyan kavramlar arasindadir.
Diizlem kavrami Ogrencilerin egitim ve Ogretim hayatlarinda erken karsilastiklari ve iiniversite
bitimine kadar sik¢a kullandiklar1 bir kavramdir. Gerek oOgretim siirecinde gerekse giinliik
yagsantimizda bazi kavramlara yonelik hatali veya eksik imaj olusumuna sebep olan durumlarla
karsilagilmaktadir. Ozellikle 6n sart niteligindeki kavramlara yonelik hatali ve eksik kavram imaji
olusumu, ilgili kavramla baglantili konular hakkinda da hatali ve eksik kavram imajlarinin olugmasina
sebep olabilmektedir.

Bu arastirmada, uzun yillar matematik 6gretimi siirecinden ge¢mis lisans Ggrencilerinin, geometri
alaninda On sart niteligi tagiyan diizlem kavramina yonelik kavram imajlarinin tespit edilmesi ve daha
once kavram imaji g¢ercevesinde incelenmemis olan diizlem kavramima dair gegmis Ogrenim
yasantilarinin arastirllmasmin, biligsel bir ¢alisma siirecindeyken kavram tanimi ve kavram imaji
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hiicrelerinden ne sekilde yararlandiklarinin saptanmasi agisindan alanyazina katki saglayacagina
inanilmaktadir.

Bu baglamda arastirmada “Analitik Geometri -I- dersine giren ilkogretim matematik ogretmenligi
ticiincll simif lisans 6grencilerinin li¢ boyutlu Oklid uzayinda diizlem konusuna dair kavram imajlarina
iligkin durumlar1 nelerdir?”” sorusuna cevap aranmustir.

YONTEM
Arastirmanin Deseni

Calismanin deseni nitel arastirma yontemlerinden durum c¢alismasi modelidir. Durum c¢alismalari,
sadece bir durum veya alayin detayli olarak irdelenmesi, toplanan verilerin sistematik bir sekilde
olusturulmasi ve de durum ve olayin gergeklestigi mekénin da incelemeye tabi tutuldugu metotlardir.
Incelemelerden sonucunda elde edilen verilerden hareketle, ilgili durum veya olayin sebebi ve daha
sonraki siirecte yapilacak calismalarda iizerinde durulmasi gereken noktalar1 vurgular (Davey, 1991).

Calisma Grubu

Aragtirmanin evreni, 2019-2020 egitim-6gretim yilinda bir devlet iiniversitesinde Ilkogretim
Matematik Ogretmenligi programinin iiciincii sinifina kayith olup Analitik Geometri-l1-dersini alan 80
lisans Ogrencisi olarak seckisiz olmayan ornekleme yontemiyle belirlenmistir. Maksimum ¢esitlilik
orneklemesi ile secilen 6’s1 yedek, toplam 18 6grencinin 12 asili, yiiksek, orta ve diisiik diizey olmak
iizere 3 gruba ayrilmig ve bu 6grenciler her grupta 2 kiz 2 erkek olacak sekilde klinik goriisme ¢alisma
grubunu olusturmaktadir. Bu ayirma islemi rubrik kullanilarak puanlama sonucu olusturulmustur.
Burada amag, arastirilan durum 1s18inda incelenen birey cesitliliginin maksimum seviyede olmasini
saglamaktir,

Veri Toplama Araclar ve Siireci

Tiim uygulamalarin 6ncesinde arastirmaci tarafindan ilgili alanda inceleme yapilmis ve sonrasinda
kullanilmak tizere veri toplama araglari belirlenmistir. Arastirma igin gerekli veriler, Uzman goriisleri
rehberliginde alanyazin incelenerek arastirmaci tarafindan gelistirilen 4 adet agik uglu soru ve
ogrencilerle gergeklestirilen goriismeye dair goriisme formu olmak {izere iki veri toplama araci ile
toplanmugtir.

Arastirmada, Ilkdgretim Matematik Ogretmenligi iiiincii sinif lisans dgrencilerine diizlem kavramina
dair kavram imajlarin1 belirlemek iizere arastirmaci 6nderliginde 4 adet acik uglu soru olusturulmustur.
Bu makalede, arastirmanin yazari tarafindan gergeklestirilmis diizlem kavramina yonelik 4 adet agik
uclu soruya dair bulgulara deginilmistir. Bu sorular asagida verilmektedir:

1. Ug boyutlu Oklid uzayinda diizlem nedir? Agiklayiniz.

2. Diizlem ailesi (demeti) nedir? Giinliik yagantidan bir 6rnek veriniz.

3. IR 3’te ayni dogruya dik iki diizlemin birbirlerine gore durumlarimi inceleyiniz. Sekil ¢izip
aciklayiniz.

4, y=0,x=3y,z=1,2z+ 3y —z+ 6 =0 diizlemlerini ¢iziniz.

Ilk olarak acik uclu sorular 80 lisans 6grencisine bir ders saati siireci igerisinde uygulanmustir.
Ogrencilerin sorulara igten bir sekilde cevap vermeleri adina uygulama oncesinde Ogrencilere
calismanin amaci ve 6nemi aktarilmistir.

80 Ogrenciye uygulanan agik uglu sorulardan elde edilen sonuglar géze alinarak, maksimum gesitlilik
orneklemesi araciligiyla 4 diisiik (2’si kiz, 2’si erkek), 4 orta (2’si kiz, 2’si erkek) ve 4 yliksek (2’sikiz,
2’si erkek) olmak tlizere 12 0Ogrenci klinik goériisme katilimeisi olarak segilmistir. Segilen klinik
goriisme katilimcilariyla goriismeci onderliginde 20-30 dakika arasinda bir zaman diliminde yari
yapilandirilmis  goriismeler gerceklestirilmistir. Gorlismeler ortalama 25 dakika gibi bir siirede
sonlanmigtir. Goriisme siirecinde 6grenciler, kendilerine yoneltilen sorulara kalem kullanmadan sesli
diisiinerek cevap vermislerdir. Verilen cevaplar goriismeci tarafindan not alinarak ve ses kayit cihazi
aracihifiyla ve gerekli zamanlarda fotograf cekerek kayit altina almmistir. Yart yapilandirilmig
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gorlisme tekniginin, goriismeyi yapan aragtirmaciya sagladigl baslica kolaylik, gériismede izlenecek
yolun 6nceden belirlenmis olmasi ve bu yola bagh kalarak siirdiiriilen goriismenin daha sistemli
olmasi ve karsilagtirilacak bilgiler saglamasidir (Yildinm & Simsek, 1999). Yari yapilandirilmig
gorlismelerde Ogrencilere sorulacak sorular goriisme Oncesi belirlenmekte ve goriigmeler siireg
icerisinde ihtiyag duyuldukg¢a yeni sorularla desteklenmektedir. Yar1 yapilandirilmis klinik
gorlismelerde Ggrencilerin acik uglu sorulara vermis olduklari cevaplara “Neden?” ve “Nasil?” gibi
sorular sorulmus ve elde edilen veriler icerik analiziyle derinlemesine incelenmistir. Arastirmadan elde
edilen tiim veriler Tall ve Vinner’in (1981) kavram imaji-kavram tanimi teorisi 1s18inda incelenerek,
ogrencilerin kavram imajlar1 belirlenmistir. Arastirma siirecinde veri toplama araglarinin uygulanmasi,
Ogrencilerle goriigme yapilmasi ve verilerin analiz islemleri aragtirmacinin kendisi tarafindan
gerceklestirilmistir. Arastirmaci tiim ¢alisma siirecine gézlemci kimligiyle katilmis ve siireci yakinen
takip etmistir. Calismada veri toplama araglarinin birden fazla olmasi geregi ¢esitleme yapilmis ve bu
sekilde elde edilen verilerin gegerlik ve giivenirligin biiyiik 6l¢iide saglandigi diisiintilmektedir. Nitel
caligmalarda veri toplama ve analiz yontemi ¢esidi ne kadar ¢ok olursa gegeklik ve giivenirlik de ayni
Olciide artacaktir. Cesitleme, calismanin sonunda ulasilan sonuglara degisik bakis agilaryla
degerlendirilmesini ve anlamlandirilmasini biiylik olgiide saglar. Bu sekilde c¢alisma sonunda elde
edilen verilerin gegerligi ve genellenebilirligi hakkinda okuyuculara daha diizglin diisiince saglanir
(Yildirim ve Simsek, 2008).

Arastirmada kullanilan veri toplama araglarinin birden fazla olmasi ile cesitleme saglanmis ve bu
sayede aragtirmanin yap1 gegerliligi saglanmigtir. Caligsmanin konusuna iliskin dort adet agik uglu soru
sonucunda diizeyleri farkli olan; yiiksek, orta ve diisiik diizeyde olarak nitelendirdigimiz on iki kisi ile
goriismeler yapilmistir. Ayrica bu on iki kisiden; diisiik diizeyde olan 2 erkek ve 2 kiz 6grenci, orta
diizeyde olan 2 erkek ve 2 kiz 6grenci ve yiiksek diizeyde olan 2 erkek ve 2 kiz 6grenci secilmistir.
Boylelikle sonuglarin farkli durumlar i¢in yorumlanabilmesine ¢alisilmistir. Sonug olarak i¢ gegerlik
saglanmaya calisilmistir. Calismada esdeger durumdaki 6grencilerle calismanin olabildigince ayni
kosullarda uygulama siirecinden gecirilmesi hedeflenmis olup dis gegerlilik saglanmaya calisilmistir.
Caligmamizda gerek aragtirmanin yontem, asama, veri toplama ve analiz yontemlerinden elde edilen
verilerin yorumlanarak sonuca varilmasi evrelerinin ayrintili anlatimi ile dis gegerlilik, gerekse yapilan
yar1 yapilandirilmig gériismelerin kayit altina alinmast ile de i¢ gegerlilik saglanmasi hedeflenmistir.

Verilerin Analizi

Sorulara verilen cevaplar Rubrik araciligiyla degerlendirilmis ve bu Rubrige gore bir puanlama
anahtar1 diizenlenmistir. Calismada kullanilan Rubrik agagida verilmistir:

Tablo 1. fIkogretim matematik 6gretmenligi iiciincii.sinif dgrencilerinin diizlem tanimi igin kullanilan
rubrik

Geometrik  Kategoriler Degerlendirme Kriteri Yapilan Tammlarda Odaklamlan ifadeler

Cisim
Tamdogru  Diizlem ile ilgili tam ve e Uzerinde alinan herhangi iki noktay birlestiren dogruyu
tanimlar dogru agiklamalar yapan icine alan ve dogrunun herhangi iki noktast degdirilince biitiin

noktalarin degmesi gereken yiizey olmali
¢ A,B,C diizlemin normali (veya diizleme dik bir vektor)
olmak tizere Ax +By +Cz +D = 0 diizlem belirtir.

Kismen Diizlem ile ilgili eksik ya da ¢ Bir koordinat sisteminde x, y, z arasindaki her lineer ifade
dogru / kismen dogru agiklamalar diizlem belirtir.
eksik yapan e X, y, z koordinat sistemi bir diizlem belirtir.
tanimlar
Diizlem Yanlis Bilimsel anlamda hatali o B¥’te eksenleri kesen sekil/yiizey
tanmlar tanim ve agiklamalar yapan e Denkleminde x, y, z igeren bir denklem grafigi
Bos Herhangi bir agiklama
yapmayan

Rubrik puan anahtar1 diizenlenirken, sorulara verilen cevaplar ve bu cevaplarm ilgili kavramlara dair
kavram imajlarini belirlemeye yonelik olmasi dikkate alinmigtir. Puan anahtarinda her bir soru icin 4
farkli basar1 derecesi disiiniilmiis. Bu basar1 dereceleri: 0 puan “yanlis”, 1 puan “kismen dogru”, 2
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({3 1]

puan “iyi” ve 3 puan “cok iyi” seklinde nitelendirilmistir. Her Olgiite ait basar1 derecesi igin bu
ifadelere uygun tanimlamalar olusturulmustur.

Acik uglu sorulardan elde edilen veriler, nitel veri toplama yontemlerinden klinik goriismelerle
desteklenmis ve elde edilen tiim veriler nitel veri analizi yontemlerinden igerik analizi ile
derinlemesine incelenmistir. Veri toplama araclarindan goriisme formu ile elde edilen verilerin
degerlendirilmesi, aragtirmaci tarafindan yapilmistir. Betimsel analiz icerik analize gore daha yiizeysel
inceleme imkan1 sunmaktadir. Bu sebeple betimsel analizin yetersiz kalacagi diisiinlilerek arastirmada
icerik analizi kullanilmustir.

BULGULAR VE YORUM

Bu c¢aligmanin ana problemi “Analitik Geometri -1- dersine giren ilkdgretim matematik 6gretmenligi
ficiincii sinif lisans dgrencilerinin ii¢ boyutlu Oklid uzayinda diizlem konusuna dair kavram imajlarina
iliskin durumlart nelerdir?” seklindedir. Bu ana probleme yanit bulabilmek amaciyla diizlem
kavramina yonelik agik uglu sorulardan ve bu sorularin esas alindigi yar1 yapilandirilmis klinik
goriismelerden yararlanilmigtir. Elde edilen bulgular her soru ayr1 incelemeye alinarak, ¢alismanin bu
bolimiinde 4 ayr1 baslikta nakledilmistir. Asagida diizlem kavramina yonelik olan agik uglu
sorulardan elde edilen sonuglar cinsiyet faktorii ele alinarak verilmistir.

Tablo 2. Diizlem kavramina yonelik agik uclu sorulardan alinan puanlarin basari diizeyi ve cinsiyete
gore dagilimi

Basar1 Diizeyleri

ve Diisiik Orta Yiiksek
Cinsiyet
TOPLAM

Agik Uglu Erkek Kiz Erkek Kiz Erkek Kiz
Sorular (E1,A1)  (S2,2) (G1,S1)  (D2,E2)  (H1,M1) (C2,82)
1.Agik Uglu Soru 11 1,2 1,2 2,3 2,3 3,3 !
2.Acik Uclu Soru 32 3,2 21 2,2 2,2 32 Z 26
3.A¢ik Uglu Soru 0,0 1,0 1,1 0,1 21 2,2 11
4.A¢ik Uglu Soru 2,1 1,1 3,1 2,3 2,3 2,3 — 4

1 1 1 1 1 1
TOPLAM = = Ny & g 3

Birinci Acik Uclu Soruya Ait Bulgular ve Yorumlar

Bu soruda amag “Ilkdgretim matematik dgretmenligi iigiincli simif lisans 6grencilerinin ii¢ boyutlu
Oklid uzayinda diizlem tanimina iliskin kavram imajlar1 nasildir?” sorusuna cevap bulmaktir.

Acik uglu sorulara cevap veren 80 lisans Ogrencisinden elde edilen bulgulara gore, dgrencilerin
bircogunun diizlem tanimina iliskin olan agik uglu soruda formiil gostermeyi tercih ettigi
gbzlemlenmistir. Ornegin;
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Ax+Ry+C2 +D=C atzlem ballemidin —

Dotlem = Gertade alion  herhonge s ndda

g hicleskreon dagregv fem@  alen ve SO e
herhorg” &l aokdag defdrriliem HIHOs rotiass
Fovda  doPre s GeRken YAt

Sekil 1. D2 kodlu 6grencinin diizlem tanimi

Katilimeilarin biiyiik bir kismu ii¢ boyutlu Oklid uzayinda diizlem formiiliinii yazmistir. Katilimeilara
formiil icerigindeki A, B, C ve D’nin ne oldugu sorusu yoneltildiginde ise, hicbir fikrinin olmadigini
(ST kodlu, orta diizeyde dgrenci), bazi vektorler oldugunu (G1 kodlu, orta diizeyde 6grenci), A, B ve
C’nin vektor oldugunu ancak D hakkinda fikri olmadigint ($2 kodlu, yiiksek diizeyde 6grenci), A, B,
C, D € R olmak iizere A’nim x’teki konumu, B’ nin y’deki konumu ve C’nin z’deki konumu oldugunu
ancak bu cevaba karsilik D’nin ne oldugu soruldugunda bilemedigini sOyleyen &grenciler
bulunmaktadir. Bunlarin yani sira diizlem tanimini sekil ilizerinde gosterip hicbir agiklama yapmamis
ogrenciler de olmustur.

S2 kodlu, diisiik diizeydeki 6grenci cevap olarak iki farkli denklem yazmustir. Bu denklemlerin ne
oldugu soruldugunda ilkinin dogru denklemi, digerinin ise diizlem denklemi oldugunu sdylemistir.
Diizlem denklemindeki A, B, C ve D’nin ne oldugu soruldugunda ise bilmedigini sdylemistir.

Diizlem denklemini yazip kagitta bu denklemdeki A, B, C ve D’nin ne anlama geldigini dogru bir
sekilde belirten dgrenciler de bulunmaktadir. (M1 kodlu, yiiksek diizey 6grenci)

Ax + By + Cz + D = 0 diizlem denklemi olsun. Bu diizlem denkleminde N ~ = (A, B, C) vektorii genel
olarak diizleme dik bir vektor gostermektedir. N ~ vektoriine diizlemin normali adi verilir ve genel
olarak normal vektor N ~ ile gosterilir (Hacisalihoglu, 1995, s. 130).

Genel olarak incelendiginde bir¢ok 6grencinin diizlem denklemini dogru yazmasina ragmen A, B, C
ve D’nin ne oldugu sorusuna cevap veremedigi goriilmiistir. Bir diger dikkat ¢eken bulgu ise
ogrencilerden ti¢ boyutlu Oklid uzayinda diizlem tanimi istendiginde hepsinin kapali denklemi yazmis
olmasidir.

T1 kodlu, orta diizeydeki 6grenci ve T2 kodlu, yiiksek diizeydeki 6grenci ise diizlemin R?’de degil
yalnizca R*’te var oldugunu soylemislerdir.

Diizlem tanimi yapmus 6grencilere, yapmis olduklari tanimin R? i¢in gegerli olup olmadigi ve R*’deki
bir diizlemden farkinin ne oldugu soruldugunda G1 kodlu, orta diizeydeki 6grenci z=0 olmasi halinde
R?’de de gegerli olacagini soylemis, M1 kodlu, yiiksek diizeydeki dgrenci ise R*’nin zaten bir diizlem
oldugunu ve ii¢ nokta veya iki dogrunun bir diizlemi olusturdugunu soéyledigi tanimini klinik
goriismelerde dogrusal olmayan ti¢ nokta olarak degistirmis ve C2 kodlu, yiiksek diizeydeki 6grenci
ise tanimda ad1 gegen li¢ noktanin R? ve R*’te farkli oldugunu R*’te ii¢ noktanin (X, y, z) olarak ifade
edilirken R¥’de (x, y) olarak ifade edildigini sGylemistir.

Elde edilen veriler gosteriyor ki, her ii¢ diizeyde de 6grencilerin diizlemin R*’de de olup olmadigina
dair net bir fikirleri yoktur. Bunun nedeni olarak, ogrencilerin R*’te diizlem kavramimi biligsel
yapilarinda net bir sekilde olusturamiyor olmalari diisiiniilmektedir. Ogrencilerin ¢ogunlugu formiil
yazmistir, yazmayan Ogrencilere yari yapilandirilmis goriismelerde diizlemin tanimi soruldugunda
ogrenciler diizlemin kapali denklemini sdyleyebilmiglerdir. Bu beklenen bir sonugtu, ¢iinkii hali
hazirda diizlemin denklemini yazabilen Ogrencilerin de diizlemin kapali denklemini yazdiklar
gorillmiistiir.

Tanim yapan 6grencilere R*’te diizleme dair giinliik hayattan bir 6rnek vermeleri ve bunun R*’de de
gecerli olup olmadig1 sorulmustur. M1 kodlu, yiiksek diizeydeki dgrenci soruya masa cevabini vermis
ancak bunun R¥’de gecerli olmadigin1 soyleyerek, R?’de diizleme kagit drnegini vermistir. Kagidin
R3’te diizlem belirtip belirtmedigi soruldugunda ise 6grenci, dogrusal olmayan ti¢ noktadan gegen her
seyin R¥te diizlem belirttigi sonucuna varmugtir. E2 kodlu, orta diizeydeki 6grenciden ise R*’te
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diizleme giinlik hayattan 6rnek verilmesi istendiginde ise kendi elini agip “Bir alan gibi daha ¢ok.
Normali olan, dogrultmant vs. olan. Cok da canlandiramiyorum soyut kaliyor.” demistir. Ayni soruya
Al kodlu, diisiik diizeydeki 6grenci ise masanin {izeri, kagit 6rneklerini vermis, bunlarin R?’de diizlem
belirtip belirtmedigi soruldugunda ise bilmedigini sdylemistir.

ikinci Acik Uclu Soruya Ait Bulgular ve Yorumlar

Bu soruda amag “ilkdgretim Matematik Ogretmenligi {igiincii sStmif Lisans Ogrencilerinin Ug Boyutlu
Oklid Uzayinda Diizlem Ailesi Tanimlar1 Nasildir?” ve “Ilkdgretim Matematik Ogretmenligi iigiincii
siif Lisans Ogrencilerinin Ug Boyutlu Oklid Uzayinda Diizlem Ailesini Giinliik Hayatta Kullanimi ve
Orneklendirmeleri Nasildir?”” sorularina cevap bulmaktir.

Klinik goriismelere katilan 12 6grencinin, diizlem kavramina yonelik agik uglu sorulardan almig
olduklar1 puanlar incelendiginde, 6grencilerin en yiiksek puani 2. Agik uglu sorudan aldiklar
gorlilmiistiir. Bunun sebebi ise, 6grencilerin diizlem ailesi kavramina giinliik hayattan 6rnek verebilip
bunlar1 somut olarak diisiinebiliyor oluslar1 seklinde yorumlanabilmektedir. Buradan bir kavrama ait
somut diigiinebilmenin 6nemli oldugu ve kavram imajlarimizin artmasiyla dogru orantili olarak
basarimizin da artacagi sonucuna varabilmekteyiz.

Ogrencilerin geneli diizlem ailesi/demetini, “Ara kesitleri tek bir dogru olan diizlemler” seklinde
tanimlamigtir.

4. Diizlem ailesi(demeti) nedir? Gunliik yasantidan bir ornek veriniz.
oo esislei ek b =y olan  Suarsi IoLv clu.z. len ‘l/c]:’/:

Qo bicimde ek bic dgev etratiode bomelaecsl. oloy dozfomloe
Juoalm demp b denir 5

Sekil 2. Al kodlu 6grencinin diizlem ailesi tanimi

Al kodlu, diisiik diizeydeki 6grenciye vermis oldugu cevaba yonelik olarak sinirsiz sayida diizlem
olmasinin zorunlu olup olmadigi soruldugunda, zorunlu olmadigini sdyleyerek tanimini en az iki
diizlem olmasi yeterli seklinde diizeltme yoluna gitmistir.

Kagitlar incelendiginde genellikle diisiik diizeydeki Ogrencilerin diizlemlerin nasil bir arada olmasi
gerektigini belirtmedigi gortilmiistiir. Bu dgrencilere bu soruldugunda ise, E1 kodlu, disiik diizeydeki
ogrenci bilmedigini ve sadece formiilii ezberlemis oldugunu sdylemistir. 12 kodlu, diisiik diizeydeki
Ogrenci ise taniminda “Bir bigimde tek bir dogru etrafinda kiimelenecek olan diizlemler” tabirini
kullanmugtir. Ogrenciye kiimelenmeyle neyi ifade etmek istedigi sorulunca, “Bitisik olma durumu”
cevabini vermis ve Ogrenciye bu diizlemin dogruya degip degmedigi sorulunca ise “Kesecek.”
seklinde cevaplamigtir.

Klinik goriismelerde 12 6grenciden 6’simnin diizlem ailesi olmast ic¢in gerekli formiilii yazdigi
goriilmiistiir. Bu 6 6grenciden 2’si yiiksek diizeyde erkek, 2’si orta diizeyde 1 erkek ve 1 kiz, 2’si ise
diisiik diizeyde 1 erkek ve 1 kizdir. Cikan sonuglara gore orta ve diisiikk diizeyde cinsiyet farki
goriilmezken, yiiksek diizeyde erkeklerin kizlardan ayrildigi goriilmiistiir.

Formiil yazabilen dgrenciler formiilde yer alan parametrenin (A) geometrik olarak ne anlama geldigini
bildikleri ve yazdig1 formiiliin ¢6zlimiinii bildigi goriilmiistiir.

Ogrencilerin giinliik hayattan vermis olduklar1 drnekler genellikle aynmi olup bunlar; defter, defter
yapraklar, kitap, kitap yapraklari, kapi, pencere vb. seklindedir.

H1 kodlu, yiiksek diizeydeki Ogrenciye giinlik hayattan vermis oldugu orneklerden emin olup
olmadig1 sorulup ve baska bir 6rnek vermesi istendiginde, orneklerinden emin oldugunu ve kus
kanadi, kelebek kanadi 6rneklerini eklemistir. Eklenen 6rneklerden emin olup olmadigi soruldugunda
ise elleriyle kus sekli yaparak emin oldugunu sdylemistir. Orneklerinden emin olup olmadig1 sorulup
bagka bir 6rnek vermesi istenen bir diger 6grenci olan M1 Kodlu, yiiksek diizeydeki 6grenci ise emin
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oldugunu soyleyerek dolap kapagi Ornegini vermistir. Ayni soruya S2 kodlu, yiiksek diizeydeki
6grenci ise orneklerinden emin oldugunu ancak bagka bir 6rnegin aklina gelmedigini séylemistir.

80 lisans oOgrencisinin ikinci agik u¢lu soruya olan cevaplarinin hemen hemen ayni oldugu
gozlenmistir. Buradan hareketle ders siirecinde edindigimiz bilgilerin giinliik yasantidan 6rnekler
verilerek somutlastirilmast halinde bireyin biligsel yapisinda daha kalict oldugu sonucuna
varabilmekteyiz.

Ogrencilerin vermis olduklar1 6rneklerden emin olup olmadiklar1 soruldugunda hepsinin emin
oldugunu soyledigi gézlemlenmistir. Bunun sebebi ilgili kavrami 6greten ogretim iiyesinin siif
ortamindaki kapi, pencere vb. nesnelerden &rnekler vermis olmasidir. Ogrencilerden bilinen bir
ornekten hareketle bilinmeyen bir 6rnek vermeleri istendiginde bunu basariyla yapabilip bu 6rnekten
emin olduklarini aktarmiglardir. Bagka 6rnek veremeyen 6grenci (S2 kodlu, yiiksek diizeyde dgrenci)
oldugu da gézlemlenmistir.

Uciincii Acik Uclu Soruya Ait Bulgular ve Yorumlar

Bu soruda amag “izmir ilinin bir devlet iiniversitesinde dgrenimini siirdiiren ilkdgretim matematik
ogretmenligi ticiincli simif lisans 6grencilerinin ii¢ boyutlu Oklid uzayinda dogru ile diizlem arasindaki
ve iki diizlem arasindaki iliskiyi anlamalar1 nasildir?”” sorusuna cevap bulmaktir.

Bu agik uglu sorularin puanlamasinda her biri 1 puan niteliginde olan ii¢ kistas goz Oniinde
bulundurulmustur: “Paralel olabilir.”, “Cakisik olabilir.” ve sekil ¢izilip kisaca formiil edilmesi.

Bu agik uglu soruyu digerlerinden ayiran baglica 6zellik klinik goriismelere katilan higbir 6grencinin
bu sorudan tam puan alamamis olmasidir. Bir genelleme yapilacak olursa bunun nedeni kisa bir
formiil edilememis ya da ispat verilememis olmasidir. 80 lisans Ogrencisinden yalnizca C2 kodlu,
yiiksek diizeydeki 6grenci bu sorudan tam puan alabilmistir.

Sekil 3. C2 kodlu 6grencinin diizlem kavramina yonelik {i¢iincii acik uglu soruya verdigi cevap

Caligmaya dahil olan ¢ogu 6gretmen aday1 bu iki diizlemin paralel olabilecegini yazmistir. S2 kodlu,
yiiksek diizeydeki 6grenci klinik gériismelerde iki dogrunun paralel harici ¢akisik da olabilecegini fark

PRy . .. [ 'D D
ettigini syleyerek bunu “ # D_l dersem paralel = ﬂ_l
2 2

gitmistir. Bunun yani sira S1 kodlu, orta diizeydeki 6grenci de klinik goriismelerde iki dogrunun
paralel harici ¢akisik da olabilecegini sdylemis ancak bunun ispatlanmasi istendiginde ise aklina
gelmedigini belirtmistir.

dersem ¢akisik olur” seklinde ispatlama yoluna

M1 kodlu, yiiksek diizeydeki 6grenci ise acik uglu soruya vermis oldugu cevapta iki diizlem arasi
uzakligr kullanmistir. Bunun nedeni soruldugunda ise paralel olacagini anladigr i¢¢in onu yazigini
ancak paralel olduklarim1 belirtmeyi unuttugunu sdylemistir. Formiil etmesi istendiginde ise
yapamamistir. Cevabinda kullanmig oldugu D ve D2’nin ne anlama geldigi soruldugunda ise bunlarin
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derinlik/seviyelerini belirledigini sdylemis, A, B ve C’nin iki diizlemin paralel olabilmesi i¢in ayni
kalmalar1 gerektigini sdylediginde ise Di ve D2’nin ayni olmasi halinde iki diizlemim durumlarmin ne
olacagi sorulmustur. Ogrenci ise bu durumda iki diizlemin ¢akisik olabilecegi sonucuna varmstir.

Caligmaya katilan 6gretmen adaylarindan bu iki diizlemin sadece paralel olabilecegini sGyleyen
oldukca fazlayken, iki diizlemin sadece ¢akisik olabilecegini sOyleyen Ogretmen adayr hig
gdzlemlenmemistir. Bunlarin yani sira paralel veya cakisik olabilecegini belirten 6gretmen adaylari
bulunmaktadir. Bu &gretmen adaylarina paralel ve cakisik olma sartlari soruldugunda C2 kodlu,

Ay_By_Cy . . . i . .
—1=—"1=_1 jfadelerinin mutlaka esit olmas1 gerektigini, aksi takdirde

yiiksek diizeydeki 6grenci, 3, B, G

iee - D D -
paralelligin bozulacagini, buna ek olarak =D—1 olursa gaklslk,;&D—i olursa paralel olacagin
2 2

belirtmistir. 12 kodlu, diisiik diizeydeki ogrenci ise, iki diizlemin A, B ve C katsayilar1 orantisi
birbirlerine esit oldugunda D’lerin katsayilar1 da esit olursa ¢akigik; esit olmazsa paralel olacagin
sOylemistir.

Yapilan incelemeler sonucu klinik goriismelere katilan 6grenciler arasindan bu agik uglu sorudan
alman en yliksek puanin 2 oldugu goriilmiistiir. Bu acik uglu sorudan 12 kisi arasindan yalnizca 2 kisi
2 puan almistir ve o iki kisi de yiiksek diizeyde bulunan 6grencilerdir.

Dikkat ¢eken bir diger husus ise 0grencilerin biiyiik bir kismi arastirmaci tarafindan diizlem olarak
elleri ve dik dogru olarak da kalem kullanarak diigsiinmesi yoniinde yonlendirmeleri sonucunda bu iki
diizlemin paralel ve ¢akisik olabileceginin ayirdina varmislardir.

Tiim bu bulgulardan yola g¢ikarak Analitik Geometri dersinde somutlastirma ve giinliilk yasantidan
orneklerle pekistirme yoluna gidildiginde ilgili kavrama dair 6grencinin daha pozitif ve daha ¢ok
kavram imaj1 olusturma ve kavrami igsellestirebilme acisindan yararli oldugunu goérebilmekteyiz. Bu
sekilde kavrami somutlastirabilen 6grencilerin klinik goriismelerde paralellik ve kesisme sartlarim
yazabildigi gézlemlenmistir.

Dordiincii A¢ik U¢lu Soruya Ait Bulgular ve Yorum

Bu soruda amag¢ “Izmir ilinin bir devlet iiniversitesinde dgrenimini siirdiiren ilkdgretim matematik
ogretmenligi tiglincli sinif lisans 6grencilerinin kavram imajlarinin {i¢ boyutlu Oklid uzayinda diizlem
¢izimlerine yansimasi nasildir?”” sorusuna cevap bulmaktir.

Bu acik uclu sorularin puanlamasinda lpuan bir diizlemi dogru ¢izmeye, 3 puan ise tiim diizlemleri
dogru ¢izmeye verilmistir. Ancak her acik uglu soruda oldugu gibi bu soruda da en yiiksek
alinabilecek puan 3 oldugundan iki ve ii¢ diizlemi dogru ¢izenler denk tutulup, bu 6grencilere 2 puan
verilmistir.

x0y ~ (z=0), yOz ~ (x=0), xOz ~ (y=0) diizlemlerine koordinat diizlemleri adi verilmektedir (Yiice,
2020, s. 111). Bu agik uglu soruda dgrencilerden y=0 ve x=3-y diizlemlerini ¢izmeleri istenmistir.
Arastirmaci Yiice (2020) ilk durumu “(H) ... Ax+By+Cz+D=0 genel denklemi ile (H) diizlemini ele
alalim. Burada D#0 ve A, B, C katsayilarindan herhangi ikisi sifir ise, (H) diizlemi koordinat
diizlemlerinden birine paraleldir.” seklinde agiklamis ve diger durum hakkinda ise ”D#0 ve A, B, C
katsayilarindan sadece biri sifir ise, (H) diizlemi eksenlerden birine paraleldir.” seklinde bir agiklama
yapmustir (s. 112).

Verilen cevaplar incelendiginde dgrencilerin x-eksenini ii¢ noktasinda (3, 0, 0) ve y-eksenini de ii¢
noktasinda (0, 3, 0) isaretledikleri ve bu isaretlenen noktalar1 birlestirmekle yetindikleri
gbzlemlenmistir. Yalnizca birka¢ 6grenci bu birlestirilen noktalari z- eksenine paralel bir sekilde
¢izmistir.

Bu acik uglu soruya ait puanlar incelendiginde, diisiik diizeydeki hicbir 6grencinin tam (3) puan
alamadig1 goriilmiistiir. Ayrica aldiklar1 puanlar toplaminin diger iki diizeydeki 6grencilerden ayr1 ayri
diisiik oldugu goriilmiistiir. Buradan hareketle orta ve yiiksek diizeydeki 6grencilerin diizlem ¢izimine
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yonelik kavram imaj1 gelisimlerinin, diisiik diizeydeki Ogrencilerden daha iyi oldugu sonucuna
varabilmekteyiz.

Verilen cevaplar incelendiginde y=0 diizlemini ¢izerken Ogrencilerin g¢ogunlugunun x ve z-
eksenlerinin yalnizca pozitif olan bdlgelerini aldiklar1 gozlemlenmistir.

@ ©® o
6. y=0, ()?=3-y, z=1, 2x+3y-z+6 =0 diizlemlerini ¢iziniz.

&

Sekil 4. E1 kodlu 6grencinin diizlem kavramina yonelik dordiincii agik uglu soruya verdigi cevap

El kodlu, diisiik diizeydeki 6grenciye ¢izmis oldugu diizlemlerden emin olup olmadigi ve bagka
diizlemlerin cizilebilip ¢izilemeyecegi sorulunca Ogrenci ilk oOnce ¢izilemedigini sOylemistir.
Arastirmacinin eksenleri yorumlamasi istendiginde ise 6grenci x ekseninin saga sola, y ekseninin ileri
geri ve z ckseninin ise asagi yukar1 hareket ettigini soylemistir. Buna karsilik 6grenciye y=0’1n ne
anlama geldigi sorusu yoneltilmistir. Ogrenci ileri geri hareketin olamayacagi anlamma geldigini
sOylemistir. Arastirmact Ogrenciye ¢izmis oldugu diizlemin ileri geri hareket edemeyeceginin
farkindaligini olusturmus ve ¢izmis oldugu diizlemin dedigi gibi saga sola ve yukar1 asagi degil de
yalnizca sola ve yukar1 olacak sekilde ¢izmis oldugunu belirttiginde 6grenci, yalnizca pozitif bolgeleri
alarak negatif bolgeleri almadiginin farkina varmustir. x=3-y denkleminden emin olup olmadigi
soruldugunda ise oOgrenci, X Ve Yy-eksenlerini kestigi noktalar1 birlestirmedigi icin nokta gibi
goriindiigiinii dile getirmistir.

y=0 diizlem ¢iziminde x ve z’nin yalmzca pozitif oldugu bolgeyi kullanan G1 kodlu, orta diizeydeki
dgrenciye arastirmaci giinliik yasantidan duvar érnegini vermistir. Ogrenci ii¢ yonden sadece iki yone
gidebilecegimi diger bir yonde hi¢ hareket edemeyecegini ifade ettiginde, 6grenciye iki yon ile neyi
kastettigi sorulmustur. Ogrenci duvarlar1 gostererek sol duvar ve iistlerini kapatan duvarin var
oldugunu ancak sag duvarin yok gibi oldugunu belirtmistir. Arastirmaci iistlerini kapatan duvarin
devam edip etmedigini sorup kendi sekliyle bunu karsilastirmasini istediginde ise 6grenci duvarin
devam ettigini s6ylemis ancak seklinin devam etmedigini ve 4 bolgeyi de almas1 gerekirken yalnizca 1
bolgeyi aldigimi fark ettigini dile getirmis ve son olarak x=3-y diizleminden emin olup olmadig1
soruldugundaysa emin oldugunu sdylemistir.

N1 kodlu, yiiksek diizeydeki 6grenciye y=0’1n {i¢ boyutlu uzayda ne ifade ettigi sorudugunda x ve z
eksenlerinin hem pozitif hem de negatif taraflarinda hareket eden bir diizlem ifade ettigini sOylemistir.
Aragtirmaci bu soyledigini dikkate alarak seklini incelemesini istedigindeyse z ekseninin negatif
tarafin1 almayr unuttugunu fark etmistir. Arastirmact bu tiir ¢izimler ig¢in Onerisi olup olmadigini
sordugunda ise Ogrenci genelde iki boyutta hata yapilmadigini, li¢ boyutluda negatif taraflarin
unutulabildigini sOyleyerek buna ¢0ziim olarak derslerde siirekli olarak negatif taraflarinin
gosterilmesi gerektigini sunmustur.

S1 kodlu, orta diizeydeki 6grencinin ise x, y ve z eksenlerinin yerlerini degistirdigi gozlemlenmistir.
Ogrencinin y ve z eksenlerinin yerini degistirmis oldugu yoniinde rehberlik edildiginde ise bunun
sikinti olmadigim1 ve hepsinin birbirlerine dik olmalarinin yeterli oldugunu sdyleyerek cevabindan
emin oldugunu belirtmistir.
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y=0 diizlemini ¢izebilen 6grenci sayist oldukca azdir ve ¢izebilen 6grencilerin z=1 diizlemini de dogru
cizdigi gozlemlenmistir. Bunun bir seyi degistirip degistirmeyecegi soruldugunda ise 6grenci
degistirmeyecegini ve tiim eksenlerin birbirine dik olmasinin yeterli olacagin sdylemistir. Diizlem
denkleminde X, y veya z’den birinin veya ikisinin olmamasi halinde de bu denklemin yine de diizlem
belirtip belirtmedigi soruldugunda ise, 6grenci diizlemin olmayan ekseni kesmeyecegini dile getirerek
diizlem belirtecegini ifade etmistir.

Incelemeler sonucunda her diizeyden &grencinin koordinat eksenlerinin degismesinin sorun
olmayacagini ve eksenlerin birbirlerine dik olmasiin yeterli olacagini belirttigi gdzlemlenmistir.
Klinik goriismeye katilan 6grencilerin hepsinin diizlem denkleminde x, y veya z’den birinin veya
ikisinin olmamasi halinde yine de diizlem belirttigini bildikleri goriilmiistiir.

SONUC VE TARTISMA

Oncelikle dgrencilerin diizlem denkleminde bulunan A, B, C ve D’nin ne anlama geldiklerini
yazmadiklarina dikkat edilmistir. Bu durum incelendiginde ise li¢ diizeydeki 6grencilerin bu ifadeleri
eksik ya da hatal1 bildikleri goriilmiistiir. Bunun sebebinin ise diizlem kavraminin 6gretiminde tek tip
form kullanilmasi oldugu diisiiniilmektedir. Bu baglamda kavram 6gretiminde birden fazla tanim ve
ornek verilmesi gerektigi diisiiniilmektedir.

Diizlemin yalnizca R*te oldugunu ve R?’de bir diizlem belirtilemeyecegini diisiinen 6grenciler
bulundugu ve her ii¢ diizeyde de R?’de diizlem olup olmadigi hakkinda net fikirlerin olmadigi
goriilmistiir. Bunun nedeni R*’te diizlem ¢izimini biligsel yapilarinda olusturamamalari ve diizlemin
derinlik algismin olmasidir. Ogrenci bu sebeple R¥’de derinlik yoktur ve bu sebeple diizlem de
belirtilemez deme yoluna gitmektedir. Kavram imajinin, kavram taniminin yani sira kavramla ilgili
orneklerden ve 6grencinin 6gretim yasantilarindan da sekillenmektedir (Vinner & Dreyfus, 1989). Bu
durumda cinsiyet faktoriiniin 5nemli olmadigl sonucuna varilmistir.

Her ii¢ diizeyden 6grencilerin agiklama ve orneklerinin daha ¢ok R*’de diizleme uygunluk sagladigi
gorlilmiistiir. Yapilan arastirmada en yiiksek puanin ikinci agik uclu soruda oldugu goriilmiistiir.
Bunun sebebinin ise bu sorunun giinliik yasanti ile iligkilendirilebilen ve somutlastirabilmeye uygun
olusu olarak diistiniilmektedir. Burada somut olarak diisiinmenin ve kavramlar hakkinda olabildigince
fazla pozitif imaj olusturmanin faydasina dikkat ¢ekilmektedir. En biiyiik hata Ogrencilere formiil
ezberleterek Ogrencileri kavramin esas anlamindan uzaklastirmaktir. Aragtirmamizda ulastigimiz bu
bulguyu destekleyen agiklamay1 yapan Oner ve Ertekin (2015), dgretmen adaylariin kavram imajlari,
ilkogretimden lisansa kadar aldiklar1 egitimler ve giinlik yasamlarinda karsilagtiklart durumla ile
sekillendigini sdylemektedir.

Ogrencilerden diizlem ailesine yonelik 6rnek vermeleri istendiginde genel olarak benzer drnekler
verdikleri goriilmiigtiir. Klinik goriismelerde baska ornekler vermeleri istendiginde ise genelinin
mevcut ornekten yola ¢ikarak yeni 6rnekler verebildigi gozlemlenmistir. Buradan giinliik yasantilarla
baglantili olan kavramlarin daha akilda kalict oldugu sonucuna varilabilmektedir.

Higbir 6grencinin tam (3) puan alamamis oldugu iiciincii agik uglu soruda ise bunun sebebinin formiile
edemeyisleri veya ispat yoluna gitmemis olmalaridir. Bir diger neden olarak somut diistinmeye agik
bir soru olmayis1 soylenebilir.

Dogruya dik iki diizlemin paralel olabilecegini ¢ogu dgrenci sdylemistir ancak bu diizlemlerin ¢akisik
da olabileceginin ayirdina varabilmeleri i¢in arastirmacinin yonlendirmesi gerekmistir. Ellerini ve
kalemi kullanarak somut bir sekilde diisiinmeye tesvik edilen 6grencilerin bu iki diizlemin ¢akigik da
olabilecegini fark ettikleri goriilmiistiir. Bu da bizlere giinliik hayattan ornekler verilmesinin veya
kavramin somutlastirilmasinin kavram imaji1 gelistirmemizde ve kavrami icsellestirmemizde yararl
oldugunu gostermektedir.

Diizlem ¢izme konusunda diigsik diizeyden higbir 6grenci tam (3) puan alamadigi goriilmiistiir.
Buradan orta ve yiiksek diizeydeki 6grencilerin diisiik diizeydeki 6grencilere kiyasla diizlem ¢izmeye
yonelik kavram imajlarinin daha gelismis oldugunu gostermektedir. Markey (2009) da galigmasinda
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gorsel-uzamsal becerinin, matematik ve geometrideki basar1 diizeyini etkileyen bir faktoér oldugunu
ortaya koymustur.

Ogrencilerin {i¢ boyutlu koordinat sisteminde diizlem ¢iziminde negatif taraflar1 almadiklar1 gorilmis
ve her diizeyden Ogrencinin eksenlerin yerinin degismesinin sorun olmadigi, birbirlerine dik
olmalarinin yeterli oldugu agiklamasini yaptig1 gdzlemlenmistir.

Bu baglamlarda 6gretmenlerin diizlem kavramima yonelik dgrencilerin kavram imajlarmi dikkate
almalar1 6nemlidir.

Sonug olarak diizlem kavrami 6grencilerin egitim ve 6gretim hayatlarinda erken yaslarda karsilagip
lisans Ogretimlerinin sonuna dek kullandiklar1 bir kavramdir. Ancak buna ragmen istenilen diizeyde
kavram imajlarina sahip olmadiklart sonucuna varilmistir. Calismanin bulgular: alanyazinda ayni alan
iizerine ¢alisilmis calismalarin bulgularini destekler niteliktedir.

Oneriler

Ogrencilere kavram Ogretilirken formiil ezberletmeye ¢alismanin kavramin esas anlamindan
uzaklagilmasina sebep olmaktadir. Bu alanda inceleme yapilirken birgok kitap, makale, dergi ve
cevrimici konu anlatimlarina bakilmistir. incelenen kaynaklardan bu kavrami ne olup ne olmadigim
belirten ¢ok az sayida kaynak oldugu goriilmiistiir. Bu durumu destekleyen arastirmaci Ulusoy (2013),
hazirlanilan 6gretmen kilavuz kitaplarinda kavram tanimlarina dair yetersiz bilgi oldugunu
sOylemektedir (Aktaran: Sitrava, 2017).

Ogretmen adaylarmin kavramla ilgili 6grencilerde yanlis imaj olusumlarina sebep olmamalari igin
kavramin tanimini iyi bir sekilde anlamis olmalar1 gerekmektedir. Ogretmenlerin, gretmen adaylarina
ogretilen kavramlarin tanimlarma uygun, destekleyici uygulamalar ve etkinlikler yapilmalar
onerilmektedir. Ayrica 6gretmen kilavuzlarint diizenleyen program gelistirme uzmanlar1 ve yazarlarin
kavram tanimina yaklastiran kaynaklar olusturmalar1 onerilmektedir.

Gorsel oOgrenmelere dayanan geometri dersinde gorsel oOrneklere verilen yerin arttirilmasi
onerilmektedir. Ayrica dinamik geometri yazilimlarinin kullaniminin kavram imaj1 olusumuna yararh
olacagi diisliniilmektedir. En iyi Oneri, matematik ve geometri alanlarinda kavram tanimlarim
ogretirken giinliik hayatla iligskilendirerek deneyimler iizerine kavram imaj1 inga edilmesi olacaktir.

Sonuglar farkli boliim ya da farkli fakiilte 6grencileri ile ¢alisilip karsilastirilabilir. Calisma grubu
degistirilerek 6gretmenlerle de caligilabilir.
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EXTENDED ABSTRACT

Concepts; they enable to presenting event, object, naming ideas, express with symbols, give meaning
and presentaiton. The concept image is the projection of these concepts to people's minds, that is, all
the pictures, events, thoughts that come to life about the concept in the mind of people. Researchers
Tall and Vinner, who introduced the concept definition and concept image structure for the first time
in 1981, stated that the concept definition is the whole word used to indicate the current concept, and
the concept image is used to express all the cognitive structures mentioned with the concept. Tall and
Vinner (1981) argued that during the cognitive processes of remembering and manipulating a concept,
a number of related processes were introduced that, either consciously or unconsciously, affect
semantics and usage patterns. It would be appropriate to define the concept image for the total
cognitive construction consisting of a combination of all cognitive visuals, concept-related features
and processes that affect the concept consciously or unconsciously. We encounter the concept image
structure in many areas. In the field of mathematics, which is our field of study, the concept image has
a great importance in the analysis of students' ability to generate mathematical ideas. The concept
image examines the structural features of mathematical theories and provides depth in this regard.
Investigating the concept images of plane subject in three-dimensional Euclidean space of
undergraduate students with different levels forms the basis of the research and thus, it is thought that
the data obtained will contribute to the studies in the related field. Euclidean geometry, which is the
subject of the study, is an area that we have encountered in our formal and informal education since
primary school. The undergraduate level of the research we conducted to examine this field within the
framework of the concept image was determined as the 3rd grade of primary school mathematics
teaching. The study was carried out in a state university of Izmir province in the 2019-2020 academic
year. In the study, firstly, concept images of plane subject was determined in three dimensional
Euclidean space of undergraduate students. Then, in the three dimensional Euclidean space, semi-
structured clinical interviews were conducted with students selected at different levels among the
undergraduate students whose concept images related to plane subject were examined. The pattern of
the study is a case study model, which is one of the qualitative research methods. In the study, 4 open-
ended questions were created by the researcher to determine the concept images of undergraduate
students by taking expert opinions. 4 open-ended questions were asked to determine the concept
images related to plane subject in the three-dimensional Euclidean space. developed by the researcher
to 80 elementary mathematics teaching 3rd grade undergraduate students determined by the
appropriate sampling method, one of the non-random sampling methods. Afterwards, the answers of
80 undergraduate students, where open-ended questions were applied, were evaluated by applying
Rubrik. Based on the results obtained in the study conducted on 80 people according to the rubric
scoring key, 4 low (2 girls, 2 boys), 4 medium (2 girls, 2 boys) 4 good level with maximum diversity
sampling semi-structured clinical interviews were conducted with 12 undergraduate students selected
as good (2 female, 2 male). In semi-structured interviews, each student was subjected to a separate
interview process. The interviews were recorded on video, and the parts deemed necessary by the
researcher were recorded with written documents. At the end of our study, where we provided
diversification using multiple data collection methods (Open-ended questions, semi-structured
interview), all data obtained were analyzed in depth with content analysis, which is one of the
qualitative data analysis methods. In the third open-ended question, where none of the students
received full (3) points, the reason for this is that they could not formulate or resort to proof. As
another reason, it can be said that there is no question open to concrete thinking. In the second
question with the highest score, the students were asked to give examples for the plane family and it
was seen that they gave similar examples in general. When they were asked to give other examples in
clinical interviews, it was observed that most of them could give new samples based on the existing
sample. From here, it can be concluded that concepts associated with daily life are more catchy. It
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shows that the reflection of concept images on the plane drawing is visibly affected compared to the
students at the middle and good level. The best suggestion for this situation is to integrate the formal
definitions used for teaching mathematics and geometry with daily life and to create a concept image
with experience and experiences.
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Oz

Bu arastirmada, ortaokul matematik Ogretmenlerinin matematik derslerinin kadin matematikgilerle zenginlestirilmesine
iliskin goriislerini incelemek amaglanmistir. Aragtirma, tarama yontemi kullanilarak yiiriitiilmiistiir. Caligmanin 6rneklemini
116 matematik 6gretmeni olusturmaktadir. Ogretmenlerin goriislerini tespit etmek icin bes acik uclu sorudan olusan bir form
kullanilmigtir. Veriler, igerik analizi yontemi kullanilarak analiz edilmistir. Caligmanin sonucunda, &gretmenlerin
kendilerinden, O6gretim programindan ve ogrencilerden kaynakli nedenlerden dolayr genel olarak derslerde kadin
matematikgilerden bahsetmedikleri sonucuna varilmistir. Ayrica, 6gretmenlerin az sayidaki kadin matematik¢i hakkinda
bilgi sahibi olduklari ve kadin matematikgilere yonelik bilgileri matematik tarihi, bilim tarihi ve matematik uygulamalari
derslerinden, kitaplardan ve internetten 6grendikleri goriilmiistiir. Ogretmenlerin derslerde kadin matematikgilerle ilgili ne
tiir uygulama veya etkinlik yapilabilecegini bilmemelerinden dolay: derslerini kadin matematikgcilere yonelik uygulama ya
da etkinliklerle zenginlestiremedikleri de tespit edilmistir. Son olarak, Ogretmenlerin kadin matematikgilerle ilgili
yapilabilecek uygulama veya etkinlikler konusunda bir¢ok yapict dneri sunduklari ortaya ¢ikmistir. Kadin matematikgilere
yonelik uygulama veya etkinlikler yapilirken bu onerilerin dikkate alinmasi 6nerilmektedir.

Anahtar Terimler: Matematik egitimi, ortaokul matematik 6gretmenleri, kadin matematikgiler, matematik tarihi.
Abstract

This study aimed to examine middle school mathematics teachers’ opinions about enriching mathematics lessons with
female mathematicians. The research was carried out using the survey method. The sample of the study consists of 116
mathematics teachers. A form consisting of five open-ended questions was used to determine the opinions of the teachers.
The data were analyzed using the content analysis method. As a result of the study, it was concluded that the teachers
generally did not mention female mathematicians in the lessons due to reasons arising from themselves, the curriculum, and
students. In addition, it was observed that teachers have knowledge about the few female mathematicians and they learn
information about female mathematicians from history of mathematics, history of science, and mathematics applications
courses, books, and the internet. It was also determined that the teachers could not enrich their lessons with practices or
activities for female mathematicians because they did not know what kind of practices or activities could be done about
female mathematicians in the lessons. Finally, the teachers presented many constructive suggestions about the practices or
activities that could be done for female mathematicians. It is suggested that these suggestions should be taken into account
when making practices or activities related to female mathematicians.

Keywords: Mathematics education, middle school mathematics teachers, female mathematicians, history of mathematics.
GIRIS

Medeniyetler boyunca matematiksel bilginin nesilden nesle nasil aktarilarak gelistiginin en biiylik
gostergesi, matematik tarihinin kendisi olmustur (Goker, 1997; Mankiewicz, 2002). Matematigin

*
Bu arastirma, 28-30 Ekim 2021 tarihlerinde Antalya’da diizenlenen Uluslararas: Tiirk Bilgisayar ve Matematik Egitimi Sempozyumu-5’te
Ozet bildiri olarak sunulmustur.
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tarihsel gelisimi, matematiksel bilginin gelisimine katki saglayan birgok kadin matematik¢inin hayat
hikayesinin ve matematige katkisinin dili olmustur. Bu baglamda, matematik tarihi kadin
matematikgilerin birikimlerini, seriivenlerini ve deneyimlerini gelecek kusaklara aktarmaktadir.

Kadin matematikgilerin egilimleri, performanslar1 ve matematige katilimlar1 son yillarda biiyiik ilgi
gormektedir (Wiest, 2009). Kadin matematikgilerin yasamlariyla, matematige katkilariyla ve
basarilariyla heyecan duyan 6gretmenlerin uygulama veya etkinliklerine bu insanlari dahil ederek
matematik derslerini zenginlestirmeleri, kadinlarin matematikte oynadiklari rol hakkinda &grencilerin
farkindaliklarinin artmasma yardimci olabilir (Yildiz ve Hacisalihoglu-Karadeniz, 2017). Boylece
Ogrenciler, matematigin sadece erkek matematikgilerin etkisinde yeseren bir fidan degil; farkl: dil, din
ve irka mensup kadin matematik¢ilerden de beslenerek biiyliyen bir yapiya sahip oldugunu fark
edebilir. Ayrica, matematik derslerinin kadin matematikgilerle zenginlestirilmesiyle &grenciler
matematigi soguk, belirsiz bir yap1 olarak degil, kadin matematik¢iler tarafindan da biiyiik emekler
verilerek insa edilmis bir bilim olarak gorebilir. Matematigin dogasini zihninde dogru bir gerceveye
yerlestirebilen 6grenciler kendilerinde matematige katkida bulunabilmek i¢in calismalar yapabilme
cesareti bulabilirler. Bununla birlikte, kadin matematikgilerin yasam ve calismalarinin 6grencilere
matematikte basarili olmanin pif noktalarin1 gostermesi (Yildiz ve Hacisalihoglu-Karadeniz, 2017)
ozellikle kiz d6grencilerde birer kadin matematik¢i olma arzusu olusturabilir.

Ilgili alan yazin incelendiginde, kadin matematikgilerle ilgili cok az calismaya rastlanmistir. Var olan
arastirmalarin da matematik dersi kitaplarinda ve Ogretim programlarinda kadin veya erkek
matematik¢ilere yer verilme durumlarina (Tang, Chen ve Zhang, 2010; Yildiz, Hacisalihoglu-
Karadeniz ve Gol, 2015; Yildiz, Gol ve Hacisalihoglu-Karadeniz, 2016), matematik &gretmeni
adaylariin kadin ve erkek matematikgilerin yasam oykiilerine ve 6nemlerine yonelik goriislerine (Ev-
Cimen ve Yenilmez, 2017), kadin matematik 6gretmenlerinin kadin matematik¢i kavramina yonelik
metaforlarini belirlemeye (Yildiz, 2018), kadin matematikgileri tanitmaya iligkin etkinlik gelistirmeye
(Yildiz ve Hacisalihoglu-Karadeniz, 2017) ve matematik oOgretmenlerinin kadin ve erkek
matematikgilerin yasam Oykiilerine derslerinde yer verme durumlarina (Yildiz ve Baki, 2016a) dair
caligmalar oldugu goriilmiistiir.

Kadin matematikgilerin matematik 6gretiminde etkili bir bigimde kullanilabilmesi i¢in derslerin kadin
matematikgilerle zenginlestirilmesinin 6nemi ve degeri ile ilgili matematik 6gretmenlerinin bakig
acilarinin  arastirilmasi  oldukga Onemlidir. Matematik derslerinin  kadin  matematikgilerle
zenginlestirilmesini igeren bir ¢alisma, matematigin isleyisine ve onun nasil daha da iyi isleyen bir
hale getirilecegine dair birgok ipucu verebilir. Ornegin, kadin matematikgilerin matematik 6gretimi
icerisine yerlestirilmesiyle 0grenciler matematigi insanilestirebilecek, ge¢misteki ve giiniimiizdeki
kadin matematikgilerin 6zgiin fikirlerini ve yaraticilik kabiliyetlerini takdir edecek duruma
gelebilecektir. Ayrica, kendileri matematikle ilgili orijinal disiinceler iiretebilecek bdylece
matematige katkida bulunacak ¢aligmalar yapabilecektir. Bu baglamda mevcut aragtirmada, ortaokul
matematik 6gretmenlerinin matematik derslerinin kadin matematikgilerle zenginlestirilmesine yonelik
goriisleri arastirilmigtir.  Bu  ¢alisma, 2020-2021 egitim-6gretim donemi bahar yariyilinda
ortaokullarda gorev yapan kadin matematik¢ilere uygulandigi icin giincel, matematik derslerinin
kadin matematikgilerle zenginlestirilmesine yonelik Ogretmen goriislerini belirledigi i¢in dzgiin,
yarinin temellerini atacak olan gengler i¢in bilimsel merak uyandirabilecek ders kitaplarinin ve
ogretim programlarinin gelistirilmesine zemin hazirlayabilecegi i¢in gerekli, matematik derslerinin
kadin matematikgilerle zenginlestirilmesinin 6gretmenler tarafindan nasil algilandiginin incelenmesi
sonucu elde edilen sonuglardan yola ¢ikarak Oneriler sunmasi bakimindan islevsel olarak
goriilmektedir. Mevcut arastirma ile bilimsel birikimin gelistirilmesi adina, ortaokul matematik dersi
ogretim programinda kadin matematikgilerden bahsedilme sikligmin artirilmasit ve matematik
Ogretmenlerinin bilimin ilerlemesi ve gelismesinde erkek matematikgilerin oldugu kadar kadin
matematik¢ilerin de katkisini fark etmeleri hedeflenmektedir. Bir diger 6nemli hedef ise matematik
ogretmenlerinin kadin matematikgileri tanima diizeylerinin ve matematik tarihine olan ilgilerinin
artirllmasidir. Dolayisiyla 6gretmenlerin bilime katkida bulunma arzusu ile bilimsel ¢alismalara daha
fazla ilgi duymalari saglanabilecektir. Ayrica, kadin matematikg¢iler ile ilgili etkinlik veya
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uygulamalarla zenginlestirilmis ortamlarda 6gretmenler, lisans egitimlerinde matematik 6grenme-
ogretme adina edindikleri deneyimlerden farkli yeni deneyimler kazanabilecektir. Bu durum,
Ogretmenlerin mesleki gelisimlerine olumlu katki saglayacaktir. Kisacasi, bu ¢alismanin “6gretmen
egitimine kadin matematik¢ilerin katkilar’” konulu daha sonraki aragtirmalara kilavuzluk etmesi
beklenmektedir.

YONTEM

Arastirma Deseni

Caligsma, tarama yontemi kullanilarak yiiriitiilmiistiir. Tarama yonteminde, katilimcilarin bir konuya
yonelik gorlisleri ya da ilgi, tutum, yetenek, beceri gibi Ozellikleri belirlenmeye calisilir
(Biiyiikoztiirk, Cakmak-Kilig, Akgiin, Karadeniz ve Demirel, 2009).

Orneklem

Arastirmada, Ol¢iit 6rnekleme yontemi kullanilmistir. Katilimeilar, “ortaokulda matematik derslerine
girme” ve “cinsiyeti kadm olma” odlgiitleri dikkate alinarak belirlenmistir. Orneklem 116 kadin
matematik dgretmeninden olusmaktadir. Ogretmenler “O1, 02, O3, ... 0116 olarak adlandirilnustir.

Veri Toplama Aracinin Gelistirilmesi

Calismada veri toplama aract olarak bes acik uglu sorudan olusan bir form gelistirilmistir. Formdaki
sorular gelistirilirken alan yazin taranmig ve bu sorularla ilgili uzman goriisleri alinmistir. Boylece,
Ogretmenlerin derslerinde kadin matematikcilerden bahsedip bahsetmemelerine, tanidiklari kadin
matematikgilerin olup olmamasina, kadin matematikgilere yonelik bilgileri nereden 6grendiklerine,
derslerinde kadin matematikgilerle ilgili herhangi bir uygulama veya etkinlik yapip yapmamalarina,
derslerde kadin matematikgilerle ilgili hangi uygulama ya da etkinliklerin yapilabilecegine yonelik
sorulardan olusan bir taslak form hazirlanmigtir. Taslak formun pilot ¢alismasi yirmi bes ortaokul
matematik Ogretmeniyle yapilmistir. Pilot uygulamadan sonra formdaki sorular tekrar gézden
gegcirilmis ve {i¢ alan uzmaninin goriislerine bagvurulmustur. Uzman gortslerinden sonra formdaki
sorulara son gekli verilmistir. Arastirma kapsaminda kullanilan sorular asagidaki gibidir:

1. Ogrencilerinize derslerinizde kadin matematikgilerden bahsediyor musunuz? Neden?

2. Hakkinda bilgi sahibi oldugunuz kadin matematik¢iler var mi? Cevabiniz evet ise hangi kadin
matematikeiler hakkinda bilgi sahibisiniz?

3. Kadin matematikgilere yonelik bilgileri nereden 6grendiniz?

4. Derslerinizde kadin matematikgilerle ilgili herhangi bir uygulama veya etkinlik yapiyor musunuz?
Neden?

5. Derslerde kadin matematikgilerle ilgili hangi uygulama veya etkinlikler yapilabilir?
Verilerin Toplanmasi

Veri toplama formu katilimcilara e-mail olarak gonderilmistir. Formlar Ggretmenlere aksam
saatlerinde veya hafta sonlarinda ulastirilmigtir. Formlar Ggretmenlere mesai saatleri disinda
gonderilerek Ogretmenlerin formdaki sorular1 daha rahat ve zaman konusunda sikinti yagamadan
cevaplamalari saglanmaya ¢alisilmistir.

Verilerin Analizi

Caligmanin verileri analiz edilirken igerik analizi yontemi kullanilmistir. Arastirmaci, ilk olarak
ogretmenlerin cevaplarinmi kodlamis, daha sonra kodlar1 géz oniine alarak kategoriler olusturmustur.
Veriler kodlara ve kategorilere gore diizenlendikten sonra kodlarin frekanslart hesaplanmistir. Bazi
ogretmenler sorular1 cevaplarken ayni cevap igerisinde birden fazla koda iligkin goriis belirttiginden,
kodlarin frekanslar1 toplam: calismaya katilan toplam 6gretmen sayisindan farkli olabilmektedir.
Analiz sonuglari ise yiizde ve frekans degerleriyle birlikte tablolar halinde sunulmustur. Son olarak,
Ogretmenlerin ortaokul matematik derslerinin kadin matematikgilerle zenginlestirilmesine yonelik
ifadeleri dogrudan alintilar bigiminde tablolarin altinda verilmistir. Caligmanin giivenirlik hesaplamasi
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icin aragtirmaci tarafindan olusturulan kategori ve kodlar, nitel veri analizi konusunda uzman bir
akademisyene gonderilmistir. Arastirmact ve alan uzmani goriis birligi ve goriis ayrilig1 olan kodlar
tizerinde tartismuslar ve gerekli goriilen durumlarda diizenlemeler yapmiglardir. Giivenirlik katsayisi
[Gorls Birligi/(Goriis Birligi+Gortis Ayrilig)x100] (Miles ve Huberman, 1994) formiilii kullanilarak
%93 olarak hesaplanmustir.

BULGULAR
Ogretmenlerin derslerde kadin matematikgilerden bahsetme durumlari Tablo 1°de sunulmustur:

Tablo 1. Ogretmenlerin derslerde kadin matematikgcilerden bahsetme durumlari

Kategoriler Kodlar f %
Bahsetmeme 1. Derslerde kadin matematik¢ilerden bahsetmeme 98 84,5
Bahsetme 2. Derslerde kadin matematikgilerden bahsetme 18 15,5

Tablo 1 incelendiginde, 6gretmenlerin ¢ogunun derslerde kadin matematikgilerden bahsetmedikleri
anlagilmaktadir. Katilimcilarin Tablo 1’deki kodlara iliskin ifadelerinden bazilar1 asagida sirastyla
verilmistir:

“Hayr. Bahsetmiyorum. (06)” )
“Birkag¢ kez Hypatia 'dan bahsetmistim... (015)”

Ogretmenlerin derslerde kadin matematikgilerden neden bahsettiklerine yonelik ifadelerinden
olusturulan kodlar Tablo 2’de sunulmustur:

Tablo 2. Ogretmenlerin derslerde kadin matematikgilerden bahsetme nedenleri

Kategori Kodlar f %
1. Ogrencilere kadin matematikgilerin azimli olduklarin1 gdstermek icin 12 10,3

Derslerde kadin 2. Ogrencilere kadin matematikgilerin ok ¢alistiklarini gostermek igin 11 9,5
matematikgilerden 3. Ogrencilere kadin matematikgilerin sabirli olduklarmi géstermek igin 4 34
bahsedilme ile 4. Ogrencilerin derse kars: ilgilerini gekmek igin 3 2,6
ilgili nedenler 5. Ogrencilere kadi matematikgilerin kararli olduklarin1 gdstermek igin 1 0,9

6. Ogrencilere kadin matematikgilerin dzgiivenlerinin yiiksek oldugunu gostermek icin 1 0,9

Tablo 2 incelendiginde, 6gretmenlerin derslerde kadin matematik¢ilerden daha ¢ok onlarin azimli
olduklarim1 ve ¢ok ¢alistiklarini gostermek igin bahsettikleri anlasilmaktadir. Katilimcilarin Tablo
2’deki kodlara iligkin ifadelerinden bazilar1 asagida sirasiyla verilmistir:

“Pes etmeden azimle ¢alismalari. (025)”

“Matematikte ¢cok calistiklarim gostermek icin. (05)”

“Sabuwrl olduklarini 6grencilere gostermek istemistim. (016)”

“Ogrencilerin ilgilerini cekmek i¢in Hypatia 'dan bahsetmistim. (059)”

“Kendilerine olan oézgiivenlerinin yiiksek oldugunu ogrencilere gostermek igin bahsetmistim.
(090)”

“Marie Sophie Germain'in kararli olusundan é6grencilere bahsediyorum. Onun bu ozelligini ¢ok
seviyorum. (078)”

Ogretmenlerin derslerde kadin matematikgilerden neden bahsetmediklerine yonelik ifadelerinden
olusturulan kodlar Tablo 3’te sunulmustur:

Tablo 3. Ogretmenlerin derslerde kadin matematikgilerden bahsetmeme nedenleri

Kategoriler Kodlar f %
Ogretmen 1. Kadin matematikgiler hakkinda bilgi sahibi olmama 89 76,7
2. Kadin matematikgilerden bahsetmeye gerek duymama 6 5,2

Ogretim 3. Kadin matematikgilerin 6gretim programinda yer almamasi 22 19
Programi 4. Ogretim progranini yetistirememe kaygist 21 18,1
Ogrenci 5. Kadin matematikgilerin 6grencilerin ilgilerini gekmemesi 5 4.3
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Tablo 3 incelendiginde, 6gretmenlerin biiyiik bir kisminin kadin matematikgiler hakkinda bilgi sahibi
olmadiklar1 i¢in derslerde kadin matematik¢ilerden bahsetmedikleri anlagilmaktadir. Katilimcilarin
Tablo 3’teki kodlara iliskin ifadelerinden bazilar1 asagida sirasiyla verilmistir:

“Tamidigim kadin matematikgi yok. (016)”

“Derslerde kadin matematik¢ilerden bahsetmeye hichir zaman gerek duymadim. (078)”
“Miifredati verilen siirede bitirmede sikinti ¢ekerken, kadin matematikgiler ile ilgili bir seyler
yapma noktasinda zamanimiz olmuyor-... (07)”

“Ortaokul matematik miifredatinda bu kisiler yok. Miifredata eklenmeli. (O1)”

“Ogrenciler pek ilgi gostermiyorlar. (023)”

Ogretmenlerin bilgi sahibi olduklar1 kadin matematikgiler Tablo 4’te sunulmustur:

Tablo 4. Ogretmenlerin bilgi sahibi olduklar1 kadin matematikgiler

Kategoriler Kodlar f %

1. Hypatia 9 78

e 2. Emmy Noether 3 2,6
Miisliiman . . .

Olmayanlar 3. Marle Sophle Germain 2 1,7

4. Sofia Vasilyevna Kovalevskaya 2 1,7

5. Maria Gaetana Agnesi 1 0,9

6. Meryem Mirzahani 4 3,4

7. Ayse Soysal 2 1,7

A 8. Hiilya Senkon 1 0,9

Miisliimanlar 9. Saziye Yiiksel 1 0,9

10. Oznur Golbast 1 0,9

11. Selma Giilyaz Ozkurt 1 0,9

Tablo 4 incelendiginde, 6gretmenlerin Miisliiman olmayan kadin matematik¢ilerden en ¢ok Hypatia,
Miisliimanlardan ise en fazla Meryem Mirzahani hakkinda bilgi sahibi olduklar1 anlasilmaktadir.
Katilimcilarin Tablo 4’teki kodlarla ilgili ifadelerinden bazilar1 asagida sirasiyla verilmistir:

“Hypatia’y1 iiniversitede matematik tarihi dersinde arastirma yaparken tamidim. Iskenderiye
Kiitiiphanesinde okudugunu, Yunan oldugunu, dersler verdigini ve yobaz bir grup tarafindan
taslanarak oldiiriildiigiingi hatirliyorum. Babasi da bir matematik¢iydi. (O15)”

“Emmy Noether, bir onu biliyorum. 20. yiizyihn en énemli kadin matematik¢isi. (07)”

“Marie Sophie Germain, kendi kendine Yunanca ve Latince 6grenmis, babasinin istememesine
ragmen Newton ve Euler’in kitaplarin gizlice okumus. Daha sonra babasi basa ¢tkamayinca onu
desteklemis. O zamanlarda ¢ok fazla one ¢ikmasa da 100 yil sonra miithig bir matematik¢i oldugu
anlasiimis. (040)”

“Sofia Kovalevskaya matematik diinyasinda iinliidiir. (019)”

“Maria Agnesi’nin bir egrisinin oldugunu biliyorum. (055)”

“Meryem Mirzahani nin Fields madalyast aldigint biliyorum. (03)”

“Ayse Soysal’t mezun oldugum fiiniversiteden taniyorum. Bogazi¢i Universitesinin ilk kadin
rektorii. (016)”

“Hiilya Senkon 'un profesyonel bir kadin matematik¢i oldugunu biliyorum. (029)”

“Prof. Dr. Saziye Yiiksel. Saziye Hoca Selcuk Universitesinde halen égretim gérevlisi olan degerli
bir hocamiz... (0107)”

“Universite hocalarimdan Yrd. Dog. Dr. Selma Giilyaz Ozkurt ve Prof Dr. Oznur Gélbag
tamdigim kadin matematikgilerdir. (092)”

Ogretmenlerin kadin matematikgilere yonelik bilgileri nereden dgrendiklerine yonelik ifadelerinden
olusturulan kodlar Tablo 5’te sunulmustur:

Tablo 5 incelendiginde, 6gretmenlerin kadin matematikgilere yonelik bilgileri matematik tarihi, bilim
tarihi ve matematik uygulamalar1 derslerinden, kitaplardan ve internetten 6grendikleri goriilmektedir.
Katilimcilarin Tablo 5’teki kodlara yonelik ifadelerinden bazilarn asagida verilmistir:

“Hypatia’'min ilk kadin matematik¢i oldugunu iiniversitede matematik tarihi dersinde yapilan
sunumlardan ogrenmistim. (O17)”
“Bilim tarihi dersinde hocamiz bazi kadin matematikgilerden bahsetmisti. (0O5)”
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“Maria Gaetana Agnesi’yi matematik uygulamalari dersinde ogrendim. (020)”
“Matematikle ilgili popiiler kitaplardan ogrendim. (010)”
“Meryem Mirzahani’yi internette gordiim. (03)”

Tablo 5. Ogretmenlerin kadin matematikgilere yonelik bilgileri 6grendikleri yerler

Kategoriler Kodlar f %
1. Universitedeki matematik tarihi derslerinden 6grenme 9 7,8

Dersler 2. Universitedeki bilim tarihi derslerinden 6grenme 7 6

3. Matematik uygulamalari dersinden 6grenme 1 0,9

Kitaplar 4. Kitaplardan 6grenme 6 5,2
Internet 5. Internetten 6grenme 2 1,7

Ogretmenlerin kadin matematikgilerle ilgili uygulama veya etkinlik yapip yapmama durumlar1 Tablo
6’da sunulmustur:

Tablo 6. Ogretmenlerin kadin matematikgilerle ilgili uygulama veya etkinlik yapip yapmama

durumlari
Kategori Kodlar f %
Kadin matematikgilerle ilgili 1. Uygulama veya etkinlik yapmama 90 776
uygulama veya etkinlik 2. Uygulama veya etkinlik yapip yapmadigini belirtmeme 23 198
yapilip yapilmama durumlar1 3. Performans gérevi verme bigiminde uygulama veya etkinlik yapma 3 2,6

Tablo 6 incelendiginde, Ogretmenlerin biiylik bir ¢ogunlugunun kadin matematikgilerle ilgili
uygulama veya etkinlik yapmadiklar1 anlagilmaktadir. Ayrica, 6gretmenlerin ¢ok az bir boliimiiniin
ogrencilere kadin matematikgilerle ilgili sadece performans gorevi verdikleri goriilmektedir.
Katilimcilarin bir ve {i¢ numarali kodlara iliskin ifadelerinden bazilar1 agagida verilmistir:

“Kadin matematikgilerle ilgili herhangi bir etkinlik veya uygulama maalesef yapmiyorum. (O49)”
“Uygulama ya da etkinlik yapmiyorum... (0110)”

“Kadin ve erkek matematik¢ilerin ¢ok azimli olduklarimi 6grencilere gostermek icin performans
odevleri veriyorum. (019)”

“Bazi ogrencilere kadin matematik¢ileri arasturmalar: igin performans ddevieri veriyorum.
Osrencilerin matematikte sabrin ne kadar énemli oldugunu anlamalarini istiyorum. (023)”
“Kadin matematikgilerin ¢ok ¢aligtiklarini vurgulamak icin ogrencilere onlarla ilgili performans
ddevleri veriyorum. (028)”

Ogretmenlerin kadin matematikgilerle ilgili uygulama veya etkinlik yapmama nedenleri Tablo 7’de
sunulmustur:

Tablo 7. Ogretmenlerin kadin matematikgilerle ilgili uygulama veya etkinlik yapmama nedenleri

Kategori Kodlar f %
Kadin matematkeilerle lgili 1 neor Wyeulama veya ctkintk yaplacagim bilmeme - o e
uygulama veya etkinlik 2. Kadin matemati ‘Ql .er €1 gl 1 gygu ama veya etkin 1‘ }{apma 1stememev ,
yapilmama nedenleri (31u$l§2$2 matematikgilerle ilgili uygulama veya etkinlik yapilamayacagini 17 147

Tablo 7 incelendiginde, 6gretmenlerin yaklasik yarisinin kadin matematikgilerle ilgili ne tiir uygulama
veya etkinlik yapilacagini bilmediklerini ifade ettikleri anlasilmaktadir. Katilimeilarin Tablo 7’deki
kodlara iliskin ifadelerinden bazilar1 asagida sirasiyla verilmistir:

“Hicbir fikrim yok. (032)”

“Kadin matematikgilerle ilgili herhangi bir etkinlik veya uygulama yapmak istemiyorum. (031)”

“Higbir sey yapilamaz. (019)”

Kadin matematikgilere yonelik yapilabilecek uygulama veya etkinliklerle ilgili yalnizca kirk bes
katilimer goriis  bildirmistir. Bu katilimcilarin  ifadelerinden olusturulan kodlar Tablo 8’de
sunulmustur:
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Tablo 8. Ogretmenlere gore kadin matematikgilere yonelik yapilabilecek uygulama veya etkinlikler

Kategori Kodlar f %
1. Panolar olusturulabilir. 24 20,7

2. Arastirma veya proje ddevleri verilebilir. 22 19

3. Slaytlar hazirlanabilir. 9 7,8

4. Afisler hazirlanabilir. 8 6,9

5. Hayatlar1 okunabilir. 6 5,2

6. Videolar izletilebilir. 5 43

7. Konferanslar diizenlenebilir. 4 34

8. Yaratici dramalar hazirlanabilir. 4 34

9. Bilgi yarismalar1 yapilabilir. 4 34

10. Tiyatro gosterileri hazirlanabilir. 3 2,6

Ka(.hn. 11. Performans gorevleri verilebilir. 3 2,6
lgﬁfey‘g;ﬁzﬁllllzg:k 12. Seminerler diizenlenchilir. 2 17
uygulama veya 13. Matematige katkilari aIlll.atllablhr. 2 1,7
etkinlikler 14. Materyaller hazirlanabilir. 2 1,7
15. Brosiirler hazirlanabilir. 2 1,7

16. Matematik kuliipleri kurulabilir. 2 1,7

17. Fotograflari veya resimleri okul duvarlarina asilabilir. 2 1,7

18. Kadin matematikgi koseleri olusturulabilir. 2 1,7

19. Koridorlara ya da siniflara adlar1 verilebilir. 2 1,7

20. Matematik giinleri diizenlenebilir. 1 0,9

21. Eserlerini tanitan yazilar yazilabilir. 1 0,9

22. Albiimler hazirlanabilir. 1 0,9

23. Dergiler hazirlanabilir. 1 0,9

24. Kadm matematikgi haftasi diizenlenebilir. 1 0,9

25. Sempozyumlar diizenlenebilir. 1 0,9

Tablo 8 incelendiginde, Ogretmenlerin yaklasik {gte birinin kadin matematikcilere yonelik
yapilabilecek uygulama veya etkinliklerle ilgili olarak panolar olusturma, arastirma ya da proje
Odevleri verme konularinda goriis belirttikleri anlagilmaktadir. Katilimeilarin Tablo 8’deki kodlara
iligkin ifadelerinden bazilar1 asagida sirasiyla verilmistir:

“Pano hazirlanabilir. Ogrencilerin aktif olarak 6grenmesini saglamak icin. (024)”

“Bazen ddevlerimde ¢ocuklardan arastirma yapmalarini istiyorum. (015)”

“Proje konular icinde yer alabilir... (047)”

“Kadin  matematikgilerle ilgili slaytlar hazirlamip onlarin  yaptigi ¢alismalar hakkinda
konusulabilir. (03)”

“Kadin matematikgilerin kim olduklarimi tanimak igin kisisel bilgilerinin ve fotograflarmin olugu
afisler hazirlanip okulun muhtelif yerlerine asilabilir. (05)”

“Hayatlar: kisaca okunabilir. (013)”

“Kadin matematikgilerle ilgili videolar izletilebilir. (O11)”

“Ogrencilerin ~ geg¢misteki kadin  bilim insanlarim  tammast — gerektigini  diisiiniiyorum.
Konferanslarla bu kisilerin tanitilmast lazim. (024)”

“Hypatia 'min diinyamin giines etrafindaki yoriingesinin elips seklinde oldugunu bulma serivenini
yaratict drama ile 6grencilerin canlandirmasini saglayabiliriz. (020)”

“Bilgi yarismast yapilabilir. (026)”

“Kadin matematikgilerimizin hayatlart ile ilgili tiyatro gésterileri hazirlanabilir... (018)”
“Performans gorevleri de verilebilir. (059)”

“Seminerler verilebilir. (O14)”

“Her ay bir kadin matematik¢inin matematige katkilar: yani ¢alismalart aragtirthip ¢ocuklara
anlatilabilir. (022)”

“Kadin matematikgilerle ilgili ders materyalleri hazirlanabilir. (012)”

“Kadin matematikgilere yonelik brosiirler olusturulabilir. (085)”

“Matematik kuliipleri kurulup kadin matematikgilerle ilgili calismalar yapilabilir. (021)”

“Kadin matematik¢ilerin fotograflart ya da resimleri okul duvarlarina asilabilir. (037)”

“...Kadin matematikgilerle ilgili koseler olusturulabilir. (047)”

“Koridorlara ya da dersliklere adlar: verilebilir. (049)”
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“Okullarda matematik giinleri diizenlenip hayat hikdyeleri tamtilabilir. (023)”
“Kadin matematik¢ilerin yaptigi eserleri tamitan yazilar yazilabilir. (050)”
“...Albiim ¢calismalar... yapilabilir. (020)”

“Dergiler hazirlatilabilir. (093)”

“Kadin matematik¢iler hafias: diizenlenebilir. (095)”

“Sempozyumlar diizenlenebilir. (022)”

TARTISMA, SONUC VE ONERILER

Ortaokul — matematik  Ogretmenlerinin  matematik  derslerinin  kadin ~ matematikgilerle
zenginlestirilmesine yonelik diisiincelerini belirlemek igin hazirlanan bu ¢aligmada bulgulara dayali
olarak yapilan tartisma sonucunda asagidaki sonuglara varilmistir:

Ogretmenlerin derslerinde kadin matematikgilerden genel olarak bahsetmedikleri ortaya ¢ikmustir.
Yapilan arastirmalarda da (Yildiz, 2013; Yildiz ve Baki, 2016a), matematik derslerinde kadin
matematikcilere ¢ok fazla yer verilmedigi ve Ogretmenlerin bu konuda cok istekli olmadiklari
goriilmiistiir. Ogretmenlerin matematik 6gretiminde kadin matematikgilere yer vermenin yararlaria
inanmalari, bunu anlamalar1 ve etkili bir 6gretim yapabilmeleri igin istekli olmalari oldukga
onemlidir. Bu baglamda, 6gretmenlerde kadin matematik¢ileri derslerde kullanma konusunda istek
olusturmak i¢in  {iniversitelerde = matematik derslerinin  kadin  matematikc¢ilerle  nasil
zenginlestirilecegine yonelik ayrintili bilgiler verilebilir veya bu konuda 6gretmenlere yonelik hizmet
ici faaliyetler diizenlenebilir.

Ogretmenlerin derslerinde kadin matematikgilere yer verme sebeplerini duyussal ve bilissel alana
katki saglama kategorileriyle ifade etmenin miimkiin oldugu belirlenmistir. Lagin-Simsek (2011),
Ogretmenlerin bilim tarihine derslerinde yer verme gerekcelerinin duyussal ve bilissel alana katki
saglama amac1 glittiigiinii dile getirmistir. Yildiz ve Baki (2016a, 2016b) de 6gretmenlerin matematik
derslerini matematik tarihi ile zenginlestirme nedenlerinin daha ¢ok biligsel ve duyussal alanla ilgili
oldugunu tespit etmistir. Matematigin gelisim siirecine kadin matematikgilerin de onemli katkilar
sagladigini, kadin matematikgilerin bilgiye ulasma yolunda olaganiistii gayretlerle gecen yasamlarini
ve bilimsel ¢aligmalarini 6grencilere gostermek i¢in matematik derslerinde kadin matematikgilere yer
verilmesi biiyiik nem tagimaktadir (Yildiz ve Hacisalihoglu-Karadeniz, 2017). Bu durum, 6grencilere
matematikte azimle calismanin ve sabrin 6nemini gosterme gibi bilissel ve duyussal anlamda bir¢ok
katki saglayabilir.

Katilimcilarin derslerde kadin matematik¢ilerden bahsetmeme nedenlerinin Kendilerinden, 6gretim
programindan ve Ogrencilerden kaynaklandigi sonucuna varilmustir. Ogretmenler kendilerinden
kaynaklanan nedenleri kadin matematikgiler ile ilgili yeterli bilgiye sahip olmama ve derslerde kadin
matematikgilerden bahsetmeye gerek duymama bigiminde ifade etmislerdir. Ogretmenlerin kadin
matematikgiler hakkindaki bilgileri ve anlayiglar1 yeterli diizeyde olmadiginda derslerinde kadin
matematik¢ilere yer vermemeleri beklenen bir sonugtur. Yildiz ve Baki (2016a), 6gretmenlerin
matematikgilerin yasam Oykiilerine ve bilime katkilarina yonelik bilgilerinin yeterli diizeyde
olmadigimi dile getirmistir. Matematik derslerinin kadin matematikgilerle nasil zenginlestirilecegine
yonelik somut materyallerin, etkinliklerin hazirlanmasi ve 0gretmenlere gosterilmesi katilimcilarin
kadin matematikgilerle ilgili bakis agilarini gelistirebilir ve olumlu yonde etkileyebilir.

Katilimcilarin derslerinde kadin matematikg¢ilerden bahsetmeme nedenlerinden birinin de 6gretim
programi kaynakli oldugu belirlenmistir. Kadin matematikgilerin 6gretim programinda yer almamasi
ve programi yetistirme kaygist ogretmenlerin 6gretim programi kaynakli dile getirdikleri faktorler
oldugu goriilmistiir. Dolayisiyla, dgretim programinin kadin matematikgilerle ilgili bilgilere yer
verme hususunda yenilenmeye ihtiyact oldugu soylenebilir (Yildiz vd., 2016). Bu baglamda
matematik tarihine katkida bulunmus kadin matematikg¢ilerin yasamlarina ve c¢aligmalarina dair
bilgiler 6gretim programlarina eklenebilir. Programlarda kadin matematikgilerle ilgili bilgilerin
bulunmas1 6grencilerin diistincelerini ve segimlerini olumlu yonde etkileyebileceginden, “ortaokul
programlarinda bilim insanlarimin buluslarina ve icatlarina temel olusturan yasam Oykiilerinden
kesitlerin yer almasi olduk¢a &nemlidir (Ozgiir-Tamdogan, 2017)”. Bu arastirma, kadin
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matematikgilerin derslerde kullanilmasin1i olumsuz etkileyen faktdrlerden birinin de programi
yetistirme kaygisiyla alakali oldugunu gostermektedir. Literatiirdeki bazi ¢alismalarda dile getirildigi
gibi (Panasuk ve Horton, 2012; S6zen, 2013), katilimcilar da programui yetistirme endisesine vurgu
yapmustir. Bu sorun, kadin matematik¢ilerin derslerde kullanilmasinda 6gretmenlerin cesaretlerini
olumsuz etkileyebilir. Dolayisiyla, kadin matematik¢ilerle ilgili etkinliklerin veya uygulamalarin
derslerde etkili bir bicimde nasil kullanilabilecegi konusunda 6gretmenlere bilgiler verilmesi yararli
olabilir.

Ogretmenler, dgrenci kaynakli tek sorun olarak kadin matematikgilerin bazi 6grencilerin ilgilerini
cekmedigini ifade etmislerdir. Bu baglamda, 6grenci kaynakli bu sorunun ¢oziilmesi i¢in dgrenciler
kadin matematikgilerin matematikteki 6nemi, kadin matematikgilerle ilgili etkinliklerdeki gorevleri ve
rolleri gibi konularda bilgilendirilebilir.

Katilimcilarin matematige katkilar yapmis kadin matematikgiler arasinda tanidiklar: kisi sayisinin ¢ok
az oldugu sonucuna ulagilmistir. Ayrica, égretmenlerin Miisliiman olmayan kadin matematikgileri
Miisliiman kadin matematikgilerden daha fazla tanidiklari ortaya ¢ikmustir. Giiniimiizde Miisliiman
kadin ve erkek matematikgilerin bilim tarihine katkisimin taninmadigi bir bilim anlayisinin hakim
olmasi (Sezgin, 2010), bu durumun nedeni olarak goriilebilir. Dolayisiyla tiniversitelerdeki matematik
ve bilim tarihi derslerinde Miisliiman kadin matematikgilerden bahsedilmesi dnerilmektedir.

Ogretmenlerin kadim matematikgilere yonelik bilgileri matematik tarihi, bilim tarihi ve matematik
uygulamalar1 derslerinden, kitaplardan ve internetten dgrendikleri ortaya ¢ikmistir. Ogretmenlerin
kadin matematikgilerle ilgili bilgileri en ¢ok tiniversite ve okul ortamindaki derslerden edindikleri
anlagilmaktadir. Katilimcilarin kadin matematikgilerle ilgili bilgileri 6grenmesinde 6zellikle
iiniversitelerdeki matematik ve bilim tarihi derslerinin etkili oldugu a¢iga cikmustir. Kadin
matematikeilerle ilgili bilgileri kitaplardan ve internetten edindigini belirten 6gretmenler de vardir. Bu
da kitaplar ve internet yardimi ile 6gretmenlerin kadin matematikgilere iligkin kazanim saglamalarinin
miimkiin olabilecegini gostermektedir.

Ogretmenlerin derslerde kadin matematikgilerle ilgili ne tiir uygulama veya etkinlik yapilabilecegini
bilmedikleri i¢in derslerini kadin matematikg¢ilere yonelik uygulama ya da etkinliklerle pek
zenginlestiremedikleri tespit edilmistir. Ayrica, 6gretmenlerin kadin matematik¢ilerden daha ¢ok
performans gorevi verme bigiminde yararlandiklar ortaya ¢ikmistir. Smestad (2008), dgretmenlerin
derslerinde matematik tarihine yonelik proje ve performanslardan yararlandigini belirlemistir. Lagin-
Simgek (2011) ise, 6gretmenlerin bilim tarihine derslerinde konunun tarihsel gelisiminden bahsetme,
konuyla ilgili bilim tarihinden 6rnekler verme, bilim insanlarinin yasamlarini anlatma, proje veya
arastirma 6devleri verme bi¢iminde yer verdiklerini belirtmistir. Y1ldiz (2013) da matematik tarihi ile
ilgili proje 6devi veya performans gorevi vermenin matematik 6gretmenlerinin siklikla yaptiklari bir
uygulama oldugunu tespit etmistir. Ogretmenlerin 6grencilerini diisiinen ve arastiran bir birey olarak
gormeleri (Barbin, 2000), kadin matematikgilerle ilgili performans gorevi vermelerinde etkili olmus
olabilir. Ogretmenlerin derslerinde kadin matematikgilerle ilgili yeni uygulamalar yapmalarim
saglamak i¢in kilavuz kitaplarin hazirlanmasinin faydali olacag diisiiniilmektedir.

Ogretmenlerin kadin matematikgilere yonelik yapilabilecek uygulama veya etkinlikler konusunda
pano olusturma; proje, arastirma ddevi ya da performans gorevi verme; slayt, afis, alblim, brosiir veya
dergi hazirlama; video izletme; konferans, seminer ya da sempozyum diizenleme; bilgi yarismasi
yapma gibi bir¢ok yapici Oneri sunduklari ortaya ¢ikmustir. Bazi dgretmenlerin lisans dgrenimleri
sirasinda iiniversitelerde matematik tarihi ya da bilim tarihi dersleri almis olmalarindan ya da
kitaplardan veya internetten 6grendikleri bilgilerden dolayr sunulan 6rneklerin sayist fazla olmus
olabilir. Ozetle bu calismada, ortaokul matematik derslerinin kadin matematikgilerle
zenginlestirilmesi ile ilgili olarak kadin matematik 6gretmenlerinin onerileri ve yasadiklar1 birgok
onemli husus dile getirilmistir. Kadin matematikgilerle ilgili uygulama veya etkinlikler yapilirken bu
oneri ve hususlarin dikkate alinmasi 6nerilmektedir.
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EXTENDED ABSTRACT

The tendencies, performances, and participation of female mathematicians in mathematics have
attracted great attention in recent years (Wiest, 2009). Teachers, who are excited by the work and
success of female mathematicians, enrich their lessons by including these people in their teaching
activities, and it can help students become aware of the role women play in mathematics (Yildiz &
Hacisalihoglu-Karadeniz, 2017). Thus, students learn that mathematics is not just a sapling under the
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influence of male mathematicians; may realize that it has a structure that grows by being fed by
female mathematicians from different languages, religions, and races. When literature is examined,
very few studies have been found on female mathematicians. It was observed that there are studies on
including female or male mathematicians in mathematics textbooks and curricula (Tang, Chen, &
Zhang, 2010; Yildiz, G6l, & Hacisalihoglu-Karadeniz, 2016), pre-service mathematics teachers’
views on the biographies and importance of male and female mathematicians (Ev-Cimen & Yenilmez,
2017), to determine the metaphors of female mathematics teachers towards the concept of female
mathematician (Yildiz, 2018), developing activities to introduce women mathematicians (Yildiz &
Hacisalihoglu-Karadeniz, 2017), and the situation of mathematics teachers giving place to the life
stories of male and female mathematicians in their lessons (Yildiz & Baki, 2016). In order for female
mathematicians to be used effectively in mathematics teaching, it is very important to investigate the
perspectives of mathematics teachers about the importance and value of enriching the lessons with
female mathematicians. In this study, the views of middle school mathematics teachers on enriching
mathematics lessons with female mathematicians were investigated. The study was carried out using
the survey method. The sample of the study consisted of 116 middle school mathematics teachers. In
the study, a form consisting of five open-ended questions was developed as a data collection tool. The
data were analyzed by using the content analysis method. As a result of the study, it was revealed that
84.5% of the participants did not mention female mathematicians in the lessons, while 15.5% of them
mentioned female mathematicians in the lessons to show their determination and hard work. It was
determined that the reasons why the teachers did not mention female mathematicians in the lessons
were grouped under the categories of “teacher”, “curriculum”, and “student”. In addition, it was
revealed that 76.7% of the participants did not mention female mathematicians in the lessons because
they did not know about female mathematicians. It has been determined that the teachers have the
most information about Hypatia from non-Muslims and Meryem Mirzahani from Muslims.
Participants stated that they learned information about female mathematicians from courses, books,
and internet. It was observed that 77.6% of the teachers did not do any practices or activities related to
female mathematicians, 46.6% did not know what kind of practice or activity to do about female
mathematicians, and 2.6% gave students only performance tasks about female mathematicians.
Finally, it was revealed that teachers offered many constructive suggestions about practices or
activities that could be done for female mathematicians and expressed many important experienced
issues. It is recommended that these suggestions and issues be taken into account when carrying out
applications or activities related to female mathematicians.
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Oz

Matematik ve ger¢ek yasam durumlar arasindaki iliskinin farkinda olmak matematik kavramlarini anlamli grenebilmek ve
Ogretebilmek bakimindan 6nemlidir. Buradan yola ¢ikarak ¢aligmada ilkogretim matematik 6gretmen adaylarinin hangi
gercek yasam durumlarmi matematik ile iligkilendirdikleri ve bu iligkinin gerekgelerinin belirlenmesi amaglanmaktadir.
Calisma grubu bir devlet liniversitesinde ilkdgretim matematik 6gretmenligi boéliimiinde 6grenim gormekte olan kirk-
dérdiincii smif dgrencisinden olusmaktadir. Ogrenciler giinliik ve is yasami aktiviteleri ile ilgilenen insanlari tasvir eden
fotograflar1 matematik ile iliskisi agisindan ¢oziimleme, farkli gegmis deneyimlerine dayanarak matematik ile iligkili
fotograflar ¢ekme ve kendinin-sinif arkadaslarinin fotograflarini matematik ile iliskisine gore ¢oziimleme asamalarini
tamamlamiglardir. Durum ¢aligmasi deseninde incelenen ¢alismada 6gretmen adaylar1 fotograflart matematik ile iliskisine
gore puanladiktan sonra, fotografla matematik arasindaki iligkiyi gerekcelendirmislerdir. Elde edilen verilerin analizinde
betimsel istatistikler, korelasyon analizi ve igerik analizi ger¢eklestirilmistir. Bulgulara gore ilkdgretim matematik 6gretmen
adaylart giinlik yasam durumlarindan c¢ekilen fotograflari matematik ile iliskilendirmede temelde iki farkli yaklasima
sahiptir. Fotograflar ve matematik arasindaki iligkiyi gerek¢elendirirken ya fotografta sayi, para, sembol gibi yiizeysel ip
uclarma ya da olasi matematiksel eylemlere odaklanmaktadir. Araba tamiri, odayr boyamak, balik tutmak, miizik grubu ve
aile yemegi fotograflart matematikle iligkilendirilmede en diisiik; fatura 6demek, rota planlamak, aligveris listesi, okul
matematik sunumu ve aritmetik ¢alisma sayfasi fotograflar1 matematikle iliskilendirilmede ise en yiiksek puan
ortalamalarina sahiptir. Birinci ve ikinci fotograf ¢oziimlemedeki puan ortalamalari birbirine ¢ok yakindir. Ancak puan
ortalamalar ile olast matematiksel eylem yaklasimlari arasinda birinci ¢oziimlemede yiiksek diizeyde, ikincide orta diizeyde
iligki vardir.

Anahtar Terimler: Transfer, matematik, fotograf, yaygin 6grenme.

Abstract

Being aware of the mathematics of everyday life is important in terms of meaningful learning and teaching of mathematical
concepts. Based on this, this study determines what everyday life situations primary mathematics pre-service teachers’ judge
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as mathematical and what their justifications are. The study group consists of forty 4th-grade students studying at the
department of primary mathematics teaching program at a state university. The students completed viewing and commenting
on the photos about every day and work situations, taking the photos according to pre-service teachers’ diverse backgrounds
and experiences, and viewing and commenting on one’s own and classmates’ photos according to their relationship with
mathematics. In the study, which was carried out using case study design, the primary mathematics pre-service teachers
scored the photographs according to their relationship with mathematics and justified the relationship between each
photograph and mathematics. Descriptive statistics, correlation analysis and content analysis were performed in the analysis
of the data obtained. Findings showed that primary mathematics pre-service teachers have two different approaches in
associating everyday life photos with mathematics. While justifying the relationship between photographs and mathematics,
pre-service teachers focus on either surface cues such as numbers, money, symbols in the photograph or possible
mathematical actions. Photos of car repair, painting a room, fishing, a music group and family dinner have the lowest
average scores, and photos of paying bills, planning routes, shopping lists, school mathematics presentation and arithmetic
worksheets have the highest average scores in terms of relation with mathematics. The average scores in the first and second
photo analysis are very close to each other. However, there is a high level of correlation in the first analysis, and a medium
level of correlation in the second analysis between the average scores and the possible mathematical action applications.

Keywords: Transfer, mathematics, photographs, informal learning.

GIRIiS

Okullarda 6gretilen matematik derslerinde 6grencilerden beklenen becerilerden biri de 6grendikleri
kavramlar1 gercek yasam durumlariyla iliskilendirmeleridir. Oyle ki, Ulusal Matematik Ogretmenleri
Konseyi (National Council of Teachers of Mathematics, NCTM) standartlarina gore, 6grencilerin
giinlik yasamdaki matematik ihtiyaclarin1 karsilamaya hazirlamak, matematik Ogretiminin
amaglarindan birisi olarak tanimlanmaktadir. (NCTM, 2000, s.4). Benzer sekilde, Amerika Ortak
Eyalet Matematik Standartlar1 (Common Core State Standards for Mathematics [CCSSM], 2010)
Ogrencilerin bir matematik konusunu &grenirken giinliik yasam ile iligkilendirmesi gerektigini
vurgulamaktadir. Ulkemizde matematik &gretim programlari incelendiginde ise, matematik
Ogretiminin genel amaglar1 kapsaminda, matematiksel kavramlari anlamanin yani sira, bu kavramlari
giinliik yasamda kullanabilmenin &nemli oldugu ifade edilmektedir. Ogrencilerin matematiksel anlam
ve dili kullanarak, insan ile nesne arasindaki iliskileri ve nesnelerin birbirleriyle iliskilerini

anlamlandirmasinin da matematik 6gretiminin amaglar1 arasinda yer aldigi goriilmektedir (MEB,
2018).

Okul matematigi ile gercek yasam arasindaki bagin Oneminin vurgulanmasi, konunun gesitli
yonleriyle ele alindigir ¢aligmalarin yapilmasina neden olmustur (Gainsburg,2008). Genel olarak,
matematiksel iligkilendirme veya matematiksel transfer kavramlar1 ¢er¢evesinde gergeklestirilen bu
caligmalarda, konunun farkli bakis agilariyla ele alindigir sOylenebilir. Bu bakis agilar1 arasinda,
matematigin ger¢ek yasam durumlari ile olan iliskisi, matematigin diger disiplinlerle olan etkilesimi
ve matematigin kendi ig¢indeki kavramlarla olan bagi seklinde ifade edilebilir (Businskas, 2008;
Mhlolo, Venkat ve Schifer, 2012). S6z konusu kavramlarin ele alinig bi¢iminde goriilen farkliliklar,
matematiksel iliskilendirmenin bir beceri olarak tanimlanmasina iliskin caligmalarda da dikkat
cekmektedir. Ornegin, Hiebert ve Carpenter (1992), matematiksel iliskilendirme becerisini, “igsel
matematiksel fikirlerin, prosediirlerin ve gerceklerin temsillerine iligkin bir ag” seklinde ifade etmistir.
Eli (2009) ise iliskilendirmeyi, zihinsel ag i¢cinde yer alan sema bilesenleri olarak tanimlamustir.

Matematiksel iliskilendirmenin gercek yasam durumlari baglaminda ele alindig1 c¢alismalarda,
ogrencilerin matematiksel kavramlari1 anlamasi i¢in ger¢ek hayat baglantilart kurmanin faydasinin alti
¢izilmis ve bu durumun Ogrenci icin bir motivasyon destegi sagladigi belirtilerek 6gretimde
Ogrencinin giinlik yasam deneyimlerine odaklanmanin 6nemi vurgulanmistir (De Lange, 1996;
Boaler, 1993). Bu noktada, 6grencilerin matematiksel kavramlara iliskin gergek yasam referanslari
bulma konusundaki bakis agilarni ele alan ¢alismalarin bulgular1 dnem arz etmektedir. Ornegin, Baki,
Catlioglu, Costu ve Birgin (2009), lise 6grencilerinin, gergek yasam durumlarina iliskin matematiksel
baglantilarina iliskin goriislerini belirledigi ¢alismalarinda, bu 6grencilerin matematigi gergek yasama
baglama siirecini Onemli olarak algilamalarina ragmen bu siireci yeterince uygulamadigi
belirlenmistir. Ogrencilerin matematik ve gercek yasam bagini genellikle rakamlar, hesaplama ve
aligveris gibi durumlarda kurdugu ifade edilmistir. Martin ve Gorley-Delenay (2014) ise
calismalarinda, ortaokul 6grencilerinin hangi aktiviteleri matematiksel olarak algiladiklarin1 ve buna
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nasil karar verdiklerini ¢esitli fotograf yorumlama ¢aligmalar1 kapsaminda belirlemeyi amaclamstir.
Veri kaynaklarindan elde edilen bulgulara gore 6grencilerin, bir fotografin matematik ile iliskili olup
olmadigina karar verirken say1, para gibi yiizey ipuglar1 ve olas1 matematiksel eylemler olmak {izere
iki ana Ozelligi goz Oniinde bulundurduklar tespit edilmistir. Ayrica aragtirmada 6grencilerin kisisel
deneyime sahip olduklari durumlar1 matematikle baglantili olarak yorumlamaya daha yatkin olduklar
ifade edilmistir.

Matematiksel kavramlarin Ogrenenler tarafindan anlamlandirilmasindaki 6nemi nedeniyle
iliskilendirme becerisinin, ayn1 zamanda 6gretmenler ve 6gretmen adaylarinca da sahip olunmasi
gereken bir 6zellik oldugu diistiniilmektedir.

Matematik Ggretmenlerinin ve Ogretmen adaylarinin matematigi gergek yasam ile iligkilendirme
becerilerini inceleyen cesitli calismalar yapilmistir. Gainsburg (2008), ortadgretim matematik
Ogretmenlerinin, matematik ve gercek yasam arasindaki iliskilendirme ile ilgili goriislerini belirledigi
ve bu 6gretmenleri sinif ortaminda goézlemledigi ¢alismasinda, 6gretmenlerin, matematik ve gergek
yasam baglantis1 konusunda ¢ok ¢esitli ve genis bir uygulama bilgisine sahip oldugunu ifade etmistir.
Bunun yaninda 6gretmenlerin, sinif i¢i etkinliklerde, matematiksel kavram ve becerileri kazandirmay1
kendilerine temel amag¢ edindiklerini fakat gelistirdikleri bu etkinliklere iliskilendirme becerilerini
yansitmada sinirl kaldiklar tespit edilmistir. Benzer sekilde, Yigit-Koyunkaya, Ugurel ve Tataroglu-
Tagdan (2018), ortadgretim Ogretmen adaylar1 ile gerceklestirdigi calismalarinda, Ogretmen
adaylarinin giinliik yasam durumlar ile matematigi iligskilendirmenin gerekli ve 6nemli oldugunu
savunduklart fakat bu diislincelerini gelistirdikleri matematik 6grenme etkinliklerine yansitmada
sinirhi yaklagim sergiledikleri tespit edilmistir. Lee (2012) ise, ilkogretim matematik 6gretmen
adaylarinin matematik oOgretimindeki gercek yasam baglantilarina bakis acgilarii  kesfetmeyi
amagladigi c¢alismasinda, 6gretmen adaylarinin gelistirdigi ger¢cek yasam problemleri incelenmigtir.
Problemlerin igeriginde para ve zaman kavramlarinin baskin oldugu, bununla birlikte yemek pisirme,
tarifler, yemek yeme / paylasma durumlarinin da yer aldig: tespit edilmistir. Ogretmen adaylarmin
sectikleri problemlerde sayilara, islemlere ve hesaplama becerilerine odaklandig: ifade edilmistir.
Diger bir ¢alismada Didis-Kabar (2018), ilk6gretim matematik 6gretmen adaylarinin matematik ve
gercek diinya arasindaki baglantilara iliskin algilarim1 ve goriislerini incelemistir. Calismada,
Ogretmen adaylarinin matematigin gercek diinya baglantilara iligkin algilarinin sinirli oldugu tespit
edilmistir. Ogretmen adaylar1; aligveris, genel para hesaplamalari, yemek pisirme, dlgme ve seyahat
gibi durumlarda matematigin kullanildig1 gergek bir baglam oldugunu ifade etmislerdir. Ogretmen
adaylari, giinliik yasamda karsilagilabilecek matematik konu veya kavramlarin oran, orant1 ve agilar
oldugunu ifade etmis ve bu durumlarla ilgili ¢esitli 6rnekler verebilmistir. Diger matematik konu
alanlarinin gercek yasam durumlarindaki karsiligina yonelik ise genel ifadeler kullanmis ve bu
konularin gergek yasamda kullanimina iliskin 6zel ornekler sunmamuslardir. Bununla birlikte,
Ogretmen adaylarmin, matematik derslerinde gercek yasam problemlerinin kullanilmasinin
ogrencilere biligsel olarak fayda saglayacagini diisiindiikleri belirlenmistir.

Matematik 6gretmenleri ve 6gretmen adaylari ile gergeklestirilen ¢alismalara bakildiginda matematik
ve gercek yasam iliskilendirmesinin genel olarak problem ¢6zme, olusturma etkinlikleri ¢ercevesinde
gerceklestirildigi goriilmektedir. Bunun yaninda, matematik ve giinlik yasam arasindaki iliskinin
Ogretmen ve Ogretmen adaylarmin bakis agilarimi farkli perspektiflerden yansitacak ¢alismalara da
ihtiya¢ duyuldugu ifade edilmektedir (Gainsburg, 2008; Lee, 2012).

Bu caligmada, ilkdgretim matematik Ogretmen adaylarinin gergek yasam durumlarindaki
matematiksel iligskilendirme becerilerinin, fotograf ¢oziimleme, yorumlama ve fotograf ¢ekme
etkinlikleri ¢ercevesinde belirlenmesi amaglanmistir. Bu baglamda, aragtirmanin alt problemleri
asagida belirtildigi gibidir.

1. Tlkdgretim matematik dgretmen adaylar1 hangi fotograflarin matematik ile iliskili oldugunu
diisiinmektedir?

2. Tlkdgretim matematik &gretmen adaylarmin, matematik icerdigini diisiindiikleri fotograflar
icin gerekceleri nelerdir?
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3. Ilkdgretim matematik 6gretmen adaylarinin fotograflarin matematik icerip icermedigine
iligkin yaklasimlari ile matematigin transferi konusundaki diisiinceleri arasinda bir iligki var midir?

YONTEM
2.1. Arastirma Deseni

Durum caligmasi; gercek yasam, bir ya da birden fazla durum hakkinda gozlem, dokiiman, miilakat
gibi coklu bilgi kaynaklar1 yardimiyla ayrintili bilgi toplayarak bir durumun betimlendigi ya da
duruma iliskin temalar ortaya ¢ikardigi nitel bir yaklasimdir (Creswell, 2013). Bu arastirma durum
calismasi cergevesinde gergeklestirilmistir. Durum c¢aligmasi desenlerinden biitiinciil tek durum deseni
bir kuramin ¢iiriitiilmesi veya teyit edilmesi, genele uymayan kendine 6zgii durumlarda ya da ilk defa
caligilacak durumlar olabilir. Biitiinciil tek durumda calisilabilecek bu ii¢c durumun ortak yonii tek bir
analiz birimidir (Yildirim ve Simgek, 2016).

Arastirmanin amaci ilkogretim matematik Ogretmen adaylarinin matematik ile gercek yasami
iligkilendirme becerilerini incelemektir. Bu ama¢ dogrultusunda g¢alismanin durumu ilkogretim
matematik Ogretmen adaylarimin matematik ile gergek yasami iliskilendirmeleridir. Bu sebeple
arastirmada biitiinciil tek durum deseni benimsenmistir. [lkogretim dgretmen adaylarinin matematik
ve gercek yasamu iliskilendirme becerileri gercek yasam karelerini iceren fotograflar kullanilarak
incelenmistir. Bu kapsamda c¢alisma ii¢ asamadan olugmaktadir: 1- Birinci fotograf ¢éziimleme, 2-
Matematik ile iliskili fotograflar cekme, 3- Ikinci fotograf coziimleme. Asagidaki boliimlerde
caligmanin agamalar1 hakkinda detayl1 bilgi yer almaktadir.

2.1.1. Birinci fotograf ¢oziimleme

Calisma ilk olarak fotograflar1 siniflandirma ile baslamistir. Arastirmacilar giinliik yasamda i¢ ice
oldugu aktiviteleri dikkate alarak 25 fotograf se¢mistir. Aktiviteler arasinda yemek, aligveris, oyun,
tamircilik, sanat, spor, seyahat planlama ve okul yer almaktadir. Esmonde vd. (2013) ve Martin ve
Gourley-Delaney (2014)’ in ortaokul Ogrencilerinin giinlik yasamdaki matematik ve matematik
transferi calismalarindaki temalar kullanilmistir. Secilen etkinlikler ortaokul matematik kavramlari ile
uyumlu olan matematiksel muhakemeyi ve problem ¢ozmeyi desteklemektedir (Martin ve Gourley-
Delaney, 2014). Calismada, ilkdgretim matematik 6gretmen adaylarinin ger¢ek yasam durumlarindaki
matematiksel iligkilendirme becerilerinin, s6z konusu temalar kullanilarak gergeklestirilen fotograf
siniflandirma ve yorumlama etkinlikleri cercevesinde belirlenmesi amaglanmistir. Bu temalara ait
bilgiler veri toplama araglar1 boliimiinde Tablo 1° de ayrintili olarak yer almaktadir. Bu fotograflar
reklam amaci giitmeden kullanima acik olan resimlerdir. Fotograflar kadin-erkek, yetiskin-cocuk ve
cesitli kiiltiirel gruplara hitap edecek sekilde seg¢ilmistir.

Ogretmen adaylarma bu fotograflar Google Forms ile gonderilmistir. Ogretmen adaylarindan,
fotograflarin matematik ile iligskisi hakkindaki diisiincelerini “0-iliski yok™, “l-zayif bir iligkisi
olabilir”, “2- bir iligki kurulabilir” ve “3- kesinlikle iliskilidir” seklinde puanlamalar1 istenmistir.
Ogretmen adaylar1 bu puanlamalar bireysel olarak yapmustir.

Her fotograf i¢in puan verdikten sonra, matematik ile iliskisi hakkindaki diisiincelerini yazmalari
istenmistir. Bu agiklamalar1 ile Ogretmen adaylarinin hem puanlama-yorum arasindaki iligkinin
incelenmesi, hem de fotograflart matematik ile iliskilendirirken sergiledikleri yaklasimlarin
incelenmesi amaglanmustir.

2.1.2. Matematik ile iliskili fotograflar cekme

Ogretmen adaylar1 birinci asamay1 tamamladiktan sonra, giinlik yasamdan matematikle iliskili
kareleri fotograflamalar1 istenmistir. Her 6gretmen aday1 beser tane fotograf ¢ekmistir. Toplam 200
fotograf Google Drive da toplanmustir.

2.1.3. ikinci fotograf ¢6ziimleme

Bu fotograflar arasindan arastirmacilar farkli aktivitelere yonelik olacak sekilde rastgele 40 fotograf
secmistir. Bu fotograflar 6gretmen adaylarma Google Forms ile gonderilmistir. Bu asamada
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kendisinin ve sinif arkadaslarinin segtigi fotograflart birinci asamada oldugu gibi puanlamalar1 ve her
puanlamanin ardindan matematik ile iligskisine yonelik gerekcelerini yazmalar1 istenmistir.

2.2. Calisma Grubu

Calisma grubu 40 dgretmen adaymdan olusmaktadir. Ogretmen adaylar1 goniillii olarak Google Forms
uygulamasi ile calismaya katilmistir. Calismaya katilan 6gretmen adaylari doérdiincii sinifa devam
etmektedir.

2.3. Veri Toplama Araclari

Ogretmen adaylarima arastirmaci tarafindan secilen 25 tane fotograf gonderilmistir. Fotograflar Birinci
Fotograf Coziimleme bolimiinde agiklanan temalara gore sec¢ilmistir. Tablo 1° de fotograflarin
temalar1 belirtilmistir. Ogretmen adaylar1 bu fotograflari matematikle iliskilendirme seviyesine gére
0-3 aras1 puanlandirmstir.

Tablo 1. Birinci fotograf ¢6ziimlemedeki temalar

Temalar
Avraba tamircisi Bilgisayar oyunu oynamak  Yemek pisirmek Monopoly oynamak Fatura 6demek
Oday1 boyamak Dikis Dans etmek Ayakkabi satig1 Rota planlamak
Balik tutmak Ugak makinisti Boru montaji Satrang oynamak Aligveris listesi
Miizik grubu Ugak ugurmak Marangoz Olgme (pisirme) Okul matematik sunumu
Aile yemegi Futbol Basketbol Okey oynamak Aritmetik ¢aligma sayfasi

Ogretmen adaylarinin matematik ile ilgili oldugunu diisiinerek cektigi fotograflar arasindan Ikinci
Fotograf Coziimleme boliimiinde agiklanan kriterlere gore secilen kirk tane fotografin temalar1 Tablo
2’ de yer almaktadir.

Tablo 2. ikinci fotograf ¢oziimlemedeki temalar

Temalar
Resim 1 Spagetti Resim21 Petek ve Ari
Resim 2 Hali Resim22 Dal ve Yapraklar
Resim 3 Trafik Isaretleri Resim23 Tamsayilar Etkinligi
Resim 4 Salyangoz Kabugu Resim24 Renkli Cubuklar
Resim 5 Kaldirim Taslar1 Resim25 Dengede duran taslar
Resim 6 Giinebakan Bitkisi Resim26 Orgii
Resim 7 Riizgar Giilleri Resim27 Siirahi ve Su bardag:
Resim 8 Makas Resim28 Takvim
Resim 9 Hula Hoop Resim29 Eski Bir Diinya Haritas1
Resim 10 Camii Resim30 Sifre Problemi
Resim 11 Asansdr Resim31 Enjektor ve Ignesi
Resim 12 Mikroorganizma Popiilasyonu Resim32 At Arabasi
Resim 13 Tavla Resim33 Hesap Makinesi
Resim 14 Yas Pasta Resim34 Tavus Kusu
Resim 15 Kiigiik Koprii Resim35 Bowling
Resim 16 Vazoda Cigek Resim36 Keman ve Nota Defteri
Resim 17 Porselen Siisleme Resim37 Bogaz Kopriisii
Resim 18 Konserve Resim38 Pi Say1s1 ve ondalik gosterimi
Resim 19 Kitaplik Resim39 Mobil Telefonlar
Resim 20 Kasis Resim40 Ugan Kaz Siiriisii

2.4. Veri Analizi

Arastirma kapsaminda nicel ve nitel veriler toplanmustir. Nicel verilerin analizinde frekans, ortalama,
ylizde hesaplamalar1 ve korelasyon analizi kullanilmigtir. Nitel verilerin analizinde ise igerik analizi
yapilmistir. Ogretmen adaylarinin  fotograflarin matematik ile iliskisine y&nelik diisiinceleri
incelenmistir. Karsilastirmali olarak incelenen veriler temalara ayrilmistir. Bu temalarda 6gretmen
adaylarinin fotograflari incelerken iki farkli yaklasimda bulundugu gériilmiistiir. Bu yaklagimlara gore
Ogrenciler ya fotograflarda goriinen matematik ile iligkili ylizeysel ifadelere odaklanmistir ya da
fotografta muhtemel meydana gelebilecek matematiksel eylemlere odaklanmiglardir. Bu sebeple
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verilerin analizinde kullanilan temalar ylizey ipuclarina ya da matematiksel eylemlere gore
fotograflart matematik ile iliskilendirme seklinde siniflandirilmistir. Verilerin igerik analizi sonucunda
ulagilan temalar Martin ve Gourley-Delaney (2014) ¢aligmasinda kullandiklar gergeve ile benzerlik
gostermektedir.

Resim 1. Aile yemegi resmi

Ornegin; 6gretmen adaylar1 resmin matematik ile iliskisini agiklarken “Kisi sayis1 kadar servis agilir”
ya da “iliski kuramadim” gibi ifadeler kullaniyorsa &grenci fotografin yiizeysel ipuglarina
odaklanmaktadir. Ogretmen aday1 “yemeklerin paylasilmast aklima direk kesirleri ve bolme islemini
getirir. Bu yiizden kuvvetli bir iliski var”, “kime ne kadar yemek koyulacaginin matematikle iliskisi
vardir” ya da “yemek tarifleri belli bir oranda yapilmaktadir” gibi ifadelerle resmin matematik ile
iligkisini agikliyorsa 6gretmen aday1 matematiksel eylemlere odaklanmaktadir.

2.5. Gegerlik ve Giivenirlik

Aragtirmanin nitel verilerinin betimsel analiz siirecinde li¢ aragtirmaci tarafindan kodlama yapilmistir.
Ogrencinin agiklamasi ytizeysel ipuglarina yonelik ise “y”, matematiksel eylemlere yonelik ise ile
kodlanmistir. Ilk kodlamalarda arastirmact 1 (A1), arastirmaci 2 (A2) ve arastirmaci 3 (A3) arasmdakl

uyum Yylizdeleri asagidaki Tablo 3’ deki gibidir. Uyum yiizdeleri hesaplanirken Miles ve Huberman
(1994) calismasinda yer alan M =(C=+(C+0) x 100 formiline gore giivenirlik yiizdeleri

hesaplanmistir. Burada A giivenirlik katsayisini, E fikir birligine ulagilan terim sayisini, 0 ise fikir
birligi olmayan terim sayisini ifade etmektedir. Kodlayicilar arasindaki uyumun en az %80 olmasi
beklenmektedir (Patton, 2002).

Tablo 3. Kodlayici uyum yiizdeleri

“ L3

A2-A3 Al1-A2 Al1-A3
Birinci kodlama S res!m 96,2 858 85
40 resim 97,56 75,87 75,06
ikinci kodlama 40 resim 92,62 80,06 75,81

[k kodlamada arastirmacilar arasindaki uyum yiizdesi 40 fotografin agiklamalarinin kodlanmasinda
%80’in altinda kalmistir. Bu sebeple arastirmacilar ¢evrimigi bir platformda bir araya gelerek
kodlamalar {izerinde gorismiislerdir. Daha sonra arastirmacilar kendileri yeniden kodlama
yapmuslardir. Bu revizyon sonrasinda hesaplanan uyum yiizdeleri Tablo 3’ teki gibidir. Kodlarin son
halinde ise iki ya da ii¢ sayida benzer kod i¢in yeni bir kodlamanin gergeklestirilmesine karar
verilmigtir. Mesela bir aciklamadaki kodlama y-y-e seklinde ise bu madde i¢in kodlamanin y
olmasina, e-y-e gibi bir iiglemede kodlamanin e, e-e-€ ya da y-y-y olan durumlarda ise sirasiyla e ve y
olarak kodlamanin yapilmasina karar verilmistir.

BULGULAR
3.1. Birinci Fotograf Coziimlemeye iliskin Bulgular

Ogretmen adaylarinin birinci fotograf ¢oziimlemede fotograflari puanlamalari istendi. Ogretmen
adaylarinin degerlendirmelerine goére ulasilan puanlarin ortalamalari ve yiizdeleri hesaplanmustir.
Birinci fotograf ¢oziimlemeye ait puan ortalamalar1 Tablo 4’ deki gibidir.
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Tablo 4. Birinci fotograf ¢6ziimleme puan ortalamalart

Tema Ortalama puan Tema Ortalama puan
Araba tamircisi 1,25 Marangoz 1,95
Oday1 boyamak 1,3 Basketbol 1,975
Balik tutmak 1,375 Monopoly oynamak 1,975
Miizik grubu 1,45 Ayakkabi satis 2,125
Aile yemegi 1,475 Satran¢ oynamak 2,35
Bilgisayar oyunu oynamak 1,525 Olg¢me (pisirme) 2,4
Dikis 1,525 Okey oynamak 2,425
Ucak makinisti 1,8 Fatura 6demek 2,425
Ucgak u¢urmak 1,8 Rota planlamak 2,55
Futbol 1,85 Alsveris listesi 2,55
Yemek pisirmek 19 Okul matematik sunumu 2,85
Dans etmek 1,925 Aritmetik caligma sayfasi 2,975
Boru montaji 1,925

Tablo 4> de fotograflarmn ortalama puanlar1 artan bir sekilde verilmistir. Ogretmen adaylar
fotograflar1 matematikle iliskilendirirken en az iliskilendirmeyi araba tamircisi fotografinda kurarken,
en fazla iligskilendirmeyi aritmetik ¢alisma sayfasinda kurdugu goriilmektedir. Araba tamircisi, oday1
boyamak, balik tutmak, miizik grubu ve aile yemegi fotograflarinin ortalamalarinin 1,5 puan altinda

kaldig1 goriilmektedir. Tiim fotograflarin puan ortalamasi ise l?=1,986 olarak hesaplanmistir.
Ogretmen adaylarinin birinci fotograf ¢dziimlemede fotograflara verdigi puanlarin yiizdeleri Tablo 5°
deki gibidir.

Tablo 5. Birinci fotograf ¢6ziimlemede puan yiizdeleri

Tema / Yiizdeler 0 1 2 3 Tema / Yiizdeler 0 1 2 3
Araba tamircisi 30 30 25 15  Marangoz 12 17 32 37
Oday1 boyamak 22 35 32 10  Basketbol 2 27 40 30
Balik tutmak 22 42 10 25  Monopoly oynamak 5 27 32 35
Miizik grubu 25 22 35 17 Ayakkabi satisi 2 25 30 42
Aile yemegi 15 40 27 17 Satranc oynamak 0 12 40 47
Bilgisayar oyunu 12 35 40 12 Olcme (pisirme) 2 12 27 57
oynamak

Dikis 20 25 37 17 Okey oynamak 0 15 27 57
Ucak makinisti 27 12 12 47 Fatura 6demek 0 12 32 55
Ugak u¢urmak 17 15 37 30 Rota planlamak 0 5 35 60
Futbol 12 17 42 27  Alsveris listesi 0 12 20 67
Yemek pisirmek 7 30 27 35  Okul matematik sunumu 0 2 10 87
Dans etmek 0 30 47 22 Aritmetik ¢calisma sayfasi 0 0 2 97
Boru montaji 10 20 37 32

Tablo 5° deki yiizdeler incelendiginde, sifir puan ile iligkilendirmelerin genel olarak azaldigi ve ii¢
puan diizeyinde iligskilendirmelerin genel olarak arttig1 goriilmektedir.

Ogretmen adaylarmin fotograflari matematik ile iliskilendirmedeki diisiincelerine iliskin agiklamalar
incelendiginde fotograflara ya yiizeysel ipuglarina ya da fotografin igerdigi matematiksel eylemlere
odaklandig1 goriilmektedir. Fotografta gordiigli sayi, sembol, sekil ya da paraya bagli olarak
matematiksel iligkilendirme yapiliyorsa yiizeysel ipuglarina odaklanmaktadir. Ayrica matematik ile
iligkili olmadigin1 diigiinenler de yiizeysel ipuglarina dayali olarak matematiksel iliskilendirme
yapmaktadir. Fotografta matematiksel eylem i¢in bir potansiyelin varligi ya da olasiligina dayanarak
matematiksel iliskilendirme yapiliyorsa matematiksel eyleme odaklanilmaktadir. Ogretmen
adaylarinin fotograflar1 matematik ile iliskilendirme konusundaki agiklamalarinin temalara gore
frekanslar1 Tablo 6 da yer almaktadir.
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Tablo 6. Birinci fotograf ¢oziimlemede matematiksel iliskilendirmeye iliskin agiklamalarinin

frekanslart

Matematiksel Yiizeysel ip Matematiksel Yiizeysel Ip
Tema Eylemler Uclar Tema Eylemler Uclar
Araba tamircisi 22 18 Monopoly oynamak 33 7
Miizik grubu 24 16 Fatura 6demek 33 7
Ucak makinisti 24 16 Boru montaji 34 6
Oday1 boyamak 27 13 Ayakkabi satisi 34 6
Balik tutmak 28 12 Satran¢ oynamak 34 6
Dikis 28 12 Yemek pisirmek 35 5
Ucak ucurmak 28 12 Okey oynamak 37 3
Bilgisayar oyunu 31 9 Aligveris listesi 37 3
oynamak
Futbol 31 9 Okul matematik sunumu 37 3
Dans etmek 31 9 Ol¢me (pisirme) 38 2
Aile yemegi 32 8 Aritmetik ¢alisma sayfasi 38 2
Marandor 2 : Rota planlamak 39 1

Tablo 6’ ya gore Ogretmen adaylarinin fotograflari matematik ile iliskilendirmede daha ¢ok
matematiksel eylemlere odaklanarak agiklamalar yaptig1 goriilmektedir. En az matematiksel eylemlere
yonelik agiklamalar araba tamircisi fotografindadir. En az yiizeysel ipuglarina yonelik aciklamalar ise
rota planlamaktadir. Her fotograf i¢in 40 Ogretmen adaymin yaptigi aciklamalarda matematiksel
eylemlere yonelik iligkilendirmelerin %55 in altina diismedigi goriilmektedir. Tablo 6’ da
matematiksel eylemlere yonelik iliskilendirmelerin sayis1 artan sekilde verilmistir. Tablo 4 ve Tablo
6’daki fotograf etkinliklerinin sirasindaki benzerlik dikkat ¢ekmektedir. Bu sebeple birinci fotograf
coziimlemedeki puan ortalamasi ve fotografin matematikle iligkisine yonelik acgiklamalariin
frekanslar1 arasindaki korelasyon hesaplanmistir. Korelasyon verileri Tablo 7” deki gibidir.

Tablo 7. Birinci fotograf ¢oziimlemede puan ortalamasi-fotografi matematikle iliskilendirme
yaklagimina gore agiklamalarin frekanslar1 arasindaki korelasyon

r Korelasyon Katsayist Matematiksel Eylemler Yiizeysel Ip Uclart
Puan Ortalamasi ,84 -,84

Birinci fotograf ¢oziimlemedeki puan ortalamasi ve fotografi matematikle iligskilendirme yaklasimina
gore aciklamalarin frekanslar1 arasindaki korelasyon katsayisi .84 olarak hesaplanmistir. Korelasyon
katsayis1 1-.70 arasinda ise yiiksek, .70-.30 arasinda orta, .30-0 arasinda diisiik diizeydedir
(Blytikoztiirk, 2011). Bu durumda puan ortalamasi ve fotografi matematikle iligkilendirme
yaklasimma gore agiklamalar arasindaki iliski yiiksek diizeydedir. Determinasyon Kkatsayisi
(korelasyon katsayisinin karesi) dikkate alindiginda fotograflari puanlamadaki degiskenligin %71 inin
matematiksel eylemlere iliskin agiklamalardan kaynaklandigi sdylenebilir. Puan ortalamasi ve
ylizeysel ip uclarina iliskin agiklamalarin frekanslari arasindaki korelasyon katsayisinin -.84 olmasi da
negatif yonde yiiksek iligskinin oldugunu gostermektedir.

Ogretmen adaylarinin birinci fotograf ¢éziimlemedeki yiizeysel ipuglarina ve matematiksel eylemlere
iliskin agiklamalari ve ¢ikarimlar asagidaki boliimlerde yer almaktadir.

3.1.1. Birinci fotograf ¢oziimlemede yiizeysel ip uclarina odaklananlar

Ogretmen adaylarinin bir kismi arastirmaci tarafindan secilen ve Tablo 1’ de belirtilen etkinliklere
yonelik fotograflarin matematikle iligskisini degerlendirirken fotograftaki yiizeysel 0Ozelliklere
odaklanmistir. Fotografta dogrudan para, “tl”, sayi, sembol ya da sekillere gordiigiinde fotografin
matematikle iliskili oldugunu dislinmiistiir. Ayrica fotografta herhangi bir yiizeysel ipucunu
yakalayamadiginda matematik ile ilgili olmadigimi diisiinmiistiir. Bu durumda 6gretmen adaylari
fotografi matematik ile iliskilendirmedeki agiklamalar1 yiizeysel ipuglarina bagh olarak olusmustur.
Puan ortalamasi en diisiik ve en yliksek seviyelerde olan fotograflar secilmistir ve agsagida 6gretmen
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adaylarinin bu fotograflar1 matematik ile iliskilendirmede yiizeysel ipuclarina odaklandig:
acgiklamalari incelenmistir.

Resim 2. Araba tamircisi

Araba tamircisi fotografi puanlamada en diigilk ortalamaya sahiptir (Tablo 4). Ayrica 6gretmen
adaylarinin matematik ile iliskilendirmede yiizeysel ipuglarina odaklanan agiklamalarinin frekansinin
diger fotograflara gore yiiksek oldugu goriilmektedir (Tablo 6). Ogretmen adaylariin bazilar1 araba
tamircisi fotografinin matematik ile herhangi bir iligkisinin olmadigimmi diisiinmektedir. Asagida
Ogretmen adaylarinin agiklamalarindan 6rnekler yer almaktadir.

“Bir iligki géremiyorum”

“Yoktur”

“Bir iligki bulamadim”

Bu ifadeler 6gretmen adaylarindan bazilarinin fotografi matematik ile iliskilendirirken yiizeysel
ipuglarina odaklandigini gostermektedir.

e -7
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Resim 3. Ayakkabi satig1

Ayakkab1 satis1 puan ortalamasi ise 2,125 tiir (Tablo 4). Ayakkabi satisinin matematik ile iligkisi
hakkinda 6gretmen adaylarinin yiizeysel ipuglarina odaklandig1 bazi agiklamalar agsagidaki gibidir:

“Sadece fiyatlar var. Para {stii falan olsa direk matematikle iligskili olurdu. Ama su anda zayif bir iligki
var”

“Liranin matematikle iliskisi vardir.”

“Numaralar”

“Ilk bakigta aklima bir sey gelmedi”

Bu ifadeler matematikle iligkili olmadigini disiinme, resimde bulunan sayilara dayanma, resimde
bulunan “tl” simgesini matematik ile iligkilendirme, fiyatlari matematikle iligskilendirme ile ilgilidir.
Ogretmen adaylarinin resimde bulunan yiizeysel ifadelerde matematik ile iliskilendirme aradig
goriilmektedir.

Satrang oynamak ortalama puam 2,35 tir (Tablo 4) ve bu fotograf ile ilgili 6gretmen adaylarinin
yiizeysel ipuglarina odaklanan agiklamalarindan bazilar1 agagidaki gibidir.

“Geometrik sekiller es kareler”
“Aciklayamiyorum”
“Satrang tahtasi karelerden olusur.”
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Resim 4. Satran¢ oynamak

Ogretmen adaylarinin satrang tahtasindaki karelerin es olduguna dayanmasi ve karelerden olustugunu
vurgulamasi agisindan resimdeki matematik iliskilendirmesinde bulduklari yiizeysel ipuglarinin etkili
oldugu goriilmektedir. Ayrica ikinci ifadede yiizeysel olarak herhangi bir ipucu goéremedigi icin bu
ifadeyi yazdig1 sOylenebilir.

3.1.2. Birinci fotograf ¢oziimlemede matematiksel eylemlere odaklananlar

Ogretmen adaylarindan bazilar1 arastirmaci tarafindan segilen ve Tablo 2 de belirtilen etkinliklere
yonelik fotograflarin matematikle iligkisini degerlendirirken fotograftaki matematiksel eylemin
varligia ya da potansiyeline odaklanmistir. Bu 6gretmen adaylari fotografta bir nesne ya da etkinlik
ile ilgili matematiksel bir durumu ortaya ¢ikarmaya iliskin agiklamalar yazmistir. Ayrica fotograftaki
etkinligi matematik olmadan yapmanin miimkiin olmadigimi ifade ederek fotografi matematik ile
iligkilendirmistir.  Bu durumda O6gretmen adaylar1 fotografi matematik ile iliskilendirmedeki
aciklamalar1 matematiksel eyleme bagl olarak olusmustur. Puan ortalamasi en diisiik ve en yiiksek
seviyelerde olan fotograflar secilerek ve Ogretmen adaylarimin bu fotograflart matematik ile
iligkilendirmede matematiksel eylemlere odaklandigi agiklamalar agsagida incelenmistir.

Araba tamircisi fotografi igin Ogretmen adaylarinin matematiksel eylemlere odaklandig
aciklamalardan bazilar1 agsagidaki gibidir:

“Aracin motor émrii. Bakim zaman aralig1”

“Integralin pratige dokumu ve tork”

“Motorun pargalari ve igleyisi daha ¢ok mekaniktir, uygulamali matematik olarak diisiiniilebilir.”
“Anahtarin ne kadar ¢evrildiginin matematikle iligkisi olabilir.”

Ancak o6gretmen adaylari matematiksel eylemlere yonelik agiklamalarmin frekansi diger resimlere
gore en diisiiktiir (Tablo 6). Ogretmen adaylarmin bu agiklamalarinda araba ve parcalarinin muhtemel
matematik ile iligkili olabilecek durumlari ortaya ¢ikarmaya calistigi goriilmektedir. Bu fotografta
O0gretmen adaylarinin yiizeysel ipuglarina iliskin degerlendirmelerinde, fotografin matematik ile
iligkili olmadigina iliskin agiklamalar bulunurken, matematiksel eyleme odaklanan agiklamalari ise
integral-fizik-mekanik-anahtar mekanizmasi gibi fizik-matematik alanlarina yoneliktir.

Ogretmen adaylarimin puan ortalamalarimin (2,97) en yiiksek oldugu resimlerden biri asagida Resim
5’te verilmistir.
1) 5 )7'71' 4" ‘(:;vl”. 3; 724

X 3 X 5 x

4) 394 5) 568 6) 696

7) 160 8) 318 9) 663
5

Resim 5. Aritmetik ¢alisma sayfasi
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Resim 5 ile ilgili 6gretmen adaylarinin baz1 agiklamalar1 agsagidaki gibidir.

“Matematik oldugu agikar”
“Carpma islemi”
“Dogal sayilarda ¢arpma islemi”

“Matematik dort islem tizerine kuruludur denilebilir.”
Bu diisiincelere iliskin agiklamalarinda ¢arpma islemi, matematigin dort islem tizerine kurulu oldugu
fikirleri goriilmektedir. Bu bakimdan 6gretmen adaylarinin matematiksel eylemlere odaklanmaktadir.

Resim 6. Okul matematik sunumu

Okul matematik Sunumu ortalama puani 2,85 tir. Bu fotografa iligkin &gretmen adaylarinin bazi

aciklamalar1 agagidaki gibidir.

“Formiiller iglemler hesaplamalar”
“Dértgenler ile ilgili”
“Matematik 6gretmek matematiktir.”

Bu agiklamalar incelendiginde fotograflarin matematik ile iligkisi irdelenirken formiiller, dortgenler
ve matematigi dgretme fikirlerinin ortaya ¢iktig1 goriilmektedir. Bu bakimdan 6gretmen adaylarinin
matematiksel eylemlere odaklandig1 goriilmektedir.

3.2. Ikinci Fotograf Coziimlemeye iliskin Bulgular

Ogretmen adaylarmin kendi cektikleri ve sinif arkadaslarinin gektikleri fotograflarin matematik ile
iligkisi hakkindaki agiklamalarina ait puan ortalamalarina asagidaki Tablo 8’ de yer verilmistir.

Tablo 8. ikinci fotograf ¢oziimlemenin puan ortalamalari

Ortalama puan

Ortalama puan

Vazoda Cicek 0,875 Bogaz Kopriisii 2,075
Spagetti 1,3 Riizgér Giilleri 2,125
At Arabasi 1,375 Makas 2,125
Ucan Kaz Siiriisii 1,375 Dengede duran taslar 2,15
Mikroorganizma Popiilasyonu 1,475 Eski Bir Diinya Haritas1 2,2
Enjektor ve ignesi 15 Camii 2,225
Renkli Cubuklar 1,575 Kasis 2,225
Siirahi ve Su bardag: 1,575 Trafik isaretleri 2,25
Bowling 1,65 Yas Pasta 2,3
Keman ve Nota Defteri 1,65 Salyangoz Kabugu 2,35
Mobil Telefonlar 1,725 Tavla 2,375
Konserve 1,8 Porselen Siisleme 2,375
Takvim 1,8 Dal ve Yapraklar 2,4
Giinebakan Bitkisi 1,8 Kaldirim Taslar1 24
Asansor 1,9 Hal 2,425
Tavus Kusu 1,925 Petek ve Ar 2,425
Hula Hoop 1,925 Tamsayilar Etkinligi 2,425
Kiiciik Koprii 1,95 Sifre Problemi 2,45
Kitaphk 1,975 Hesap Makinesi 2,675
Orgii 2,05 Pi Sayis1 ve ondalik gosterimi 2,75

Ogretmen adaylarinin 0-3 arasinda puanladiklari resimler arasinda resim 26-37-7-8-25-29-10-20-3-
14-4-13-17-5-22-2-21-23 ve 30 un puan ortalamalarinin 2-2.50 arasinda oldugu goriilmektedir. Resim
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33 ve 38 i¢in puan ortalamalari ise 2.50-3 arasindadir. Tiim fotograflarin puan ortalamasi ise &21.998
olarak hesaplanmistir.

Tablo 9. ikinci fotograf ¢dziimlemede temalar ve puan yiizdeleri

Tema / Yiizdeler 0 1 2 3 Tema / Yiizdeler 0 1 2 3
Vazoda Cicek 45 35 75 125 Bogaz Kopriisii 5 175 425 35
Spagetti 225 375 275 125 Riizgar Giilleri 75 15 35 425
At Arabasi 20 375 2715 15 Makas 75 175 30 45
Ugan Kaz Siiriisii 275 325 15 25 Dengede duran taslar 25 225 325 425
Mikroorganizma 20 325 2715 20 Eski Bir Diinya Haritasn 7,5 125 325 475
Popiilasyonu

Enjektor ve ignesi 175 425 125 275 Camii 75 125 30 50
Renkli Cubuklar 15 375 225 25 Kasis 5 175 275 50
Siirahi ve Su bardag 225 2715 20 30 Trafik isaretleri 5 10 40 45
Bowling 125 35 275 25 Yas Pasta 25 20 225 55
Keman ve Nota Defteri 15 275 35 22,5  Salyangoz Kabugu 25 15 275 55
Mobil Telefonlar 15 30 225 325 Tavla 0 15 325 525
Konserve 125 275 275 325 Porselen Siisleme 0 15 325 525
Takvim 175 20 275 35 Dal ve Yapraklar 25 10 325 55
Giinebakan BitKisi 175 225 225 37,5 Kaldirim Taslar 25 75 375 525
Asansor 15 20 25 40 Hal 0 10 375 52,5
Tavus Kusu 75 25 35 32,5 Petek ve An 5 10 22,5 62,5
Hula Hoop 7,5 25 35 32,5 Tamsayilar Etkinligi 5 125 175 65
Kiiciik Koprii 10 225 30 375 Sifre Problemi 25 125 22,5 62,5
Kitaphk 10 15 425 325 Hesap Makinesi 25 5 15 77,5
Orgii 5 225 35 375 Pi Sayis1 ve ondahik 25 25 125 825

gosterimi

Tablo 9’daki ylizdeler incelendiginde sinif arkadaslarinin matematikle ilgili oldugunu diistinerek
cektikleri fotograflarin matematik ile iligkili olmadigini diisiinen &gretmen adaylarinin oldugu
goriilmektedir. Ornegin Resim 16’da &gretmen adaylarmin %45’i matematikle kesinlikle iliskili
olmadigini, %351 ise matematik ile iligkili olmadigin1 diistinmektedir. Resim 1-32-40-12 ve 31°de
yine matematik ile iliskili olmadigim1 diisiinen O6gretmen adaylarinin ¢ogunlukta oldugu
goriilmektedir.

Ogretmen adaylarimin ikinci asamadaki fotograflari matematik ile iliskilendirme konusundaki
aciklamalarinin temalara gore frekanslari Tablo 10° da yer almaktadir.

Tablo 10. ikinci fotograf ¢éziimlemede matematiksel iliskilendirme yaklasimina gore aciklamalarinin
frekanslart

Tema — Tema —

[«5] (<5

g = g s

C o S ® o 3

hr—] LS r— <

sE §§ SE &S

so ES So 88
Vazoda Cicek 10 30 Siirahi ve Su bardag 30 10
Kitaphk 11 29 Enjektor ve ignesi 30 10
Konserve 12 28 Tavus Kusu 30 10
Mikroorganizma Popiilasyonu 17 23 Sifre Problemi 31 9
Hula Hoop 17 23 Pi Sayis1 ve ondalik gosterimi 31 9
Takvim 19 21 Riizgar Giilleri 31 9
Ucan Kaz Siiriisii 21 19 Petek ve Ar 32 8
Kiiciik Koprii 22 18 Renkli Cubuklar 32 8
Mobil Telefonlar 22 18 Makas 32 8
Bowling 23 17 Eski Bir Diinya Haritas1 33 7
Asansor 24 16 Yas Pasta 34 6
Spagetti 25 15 Bogaz Kopriisii 34 6
Camii 25 15 Orgii 35 5
Tavla 25 15 Salyangoz Kabugu 35 5
Porselen Siisleme 26 14 Tamsayilar Etkinligi 36 4
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At Arabasi 27 13 Dengede duran taslar 36 4
Keman ve Nota Defteri 27 13 Hesap Makinesi 36 4
Giinebakan Bitkisi 27 13 Dal ve Yapraklar 37 3
Kasis 28 12 Kaldirim Taslar: 37 3
Trafik isaretleri 30 10 Hal 38 2

Tablo 10’ a gore Ogretmen adaylarmin fotograflar1 matematik ile iliskilendirmede daha cok
matematiksel eylemlere odaklanarak agiklamalar yaptig1 goriilmektedir. En az matematiksel eylemlere
yonelik aciklamalar Resim 16 fotografindadir. En az yiizeysel ipuclarina yonelik agiklamalar ise
Resim 2 dedir. Ogretmen adaylarinin yaptigi agiklamalarda matematiksel eylemlere yodnelik
aciklamalarin toplamda %69,25 oldugu goriilmektedir. Tablo 10’ da matematiksel eylemlere yonelik
aciklamalarin sayis1 artan sekilde verilmistir. Tablo 8 ve Tablo 10°daki fotograf etkinliklerinin
sirasindaki benzerlik dikkat ¢ekmektedir. Bu sebeple ikinci fotograf ¢oziimlemedeki puan ortalamasi
ve fotografin matematikle iliskisine yonelik agiklamalarin frekanslar1 arasindaki korelasyon
hesaplanmistir. Korelasyon verileri Tablo 11’ deki gibidir.

Tablo 11. Ikinci fotograf ¢oziimlemenin puan ortalamasi- fotografin matematikle iliskisine yonelik
aciklamalarinin frekanslar1 arasindaki korelasyon

r Korelasyon Katsayist Matematiksel Eylemler Yiizeysel Ip Uclari
Puan Ortalamasi ,60 -,60

Ikinci fotograf ¢dziimlemedeki puan ortalamasi ve fotografi matematikle iliskilendirme yaklagimia
gore gerekgelerinin frekanslar1 arasindaki korelasyon katsayisi .60 olarak hesaplanmigtir. Bu durum
ikinci fotograf c¢ozlimlemenin puan ortalamasi ve fotografin matematikle iligkisine yonelik
gerekgelerinin frekanslar arasindaki iliskinin orta diizeyde oldugunu gostermektedir. Determinasyon
katsayisi (korelasyon katsayisinin karesi) dikkate alindiginda fotograflar1 puanlamadaki %36 sinin
matematiksel eylemlere iligkin gerekgelerden kaynaklandigi sdylenebilir. Puan ortalamasi ve yiizeysel
ipuglarina iligkin gerekgelerin frekanslar1 arasindaki korelasyon katsayisinin -.60 olmasi da negatif
yonde orta diizeyde iliskinin oldugunu gostermektedir.

Ogretmen adaylarinin ikinci fotograf ¢oziimlemedeki yiizeysel ipuglarina ve matematiksel eylemlere
iligkin gerekceleri ve ¢ikarimlar asagidaki boliimlerde yer almaktadir.

3.2.1. ikinci fotograf ¢coziimlemede yiizeysel ip uclarina odaklananlar

Ogretmen adaylar1 arastirmaci tarafindan secilen ve Tablo 2’ de belirtilen etkinliklere yonelik
fotograflarin matematikle iliskisini degerlendirirken fotograftaki ylizeysel 6zelliklere odaklandig
durumlar bu bolimde tartisilmistir. Puan ortalamasi en diisilkk ve en yiiksek seviyelerde olan
fotograflar se¢ilmistir ve agagida d6gretmen adaylarimin bu fotograflart matematik ile iligkilendirmede
yiizeysel ipuglarina odaklandigi gerekgelerine yer verilmistir.

, //

Resim 7. Vazoda ¢igek
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Vazoda Cicek fotografi, ikinci fotograf ¢oziimlemede puan ortalamasi en diisiik olan fotograftir.
Bununla birlikte 6gretmen adaylarinin %80 i resmin matematik ile iliskili olmadigini diisiinmektedir.

“Geometrik sekillere 6rnek verilebilir”

“Cigegin bu sekilde ka¢ giin dayanacagi. Cigekte (dogada) matematik”
“Biyoloji ile matematik arasinda bir iliski vardir”

“Cicegin bliylimesi ¢ogalmasi igin hiicre sayisini artirmasi gerekir.”
“Bardak bir silindir”

“Cigegin su almas1”

“Cigeklerin matematikle bir iligkisi yok”

Ogretmen adaylar1 bu gerekcelerde fotografta dogrudan yiizeysel olarak fark edilebilen geometrik
sekilleri, biyoloji ile iligkili olmasini ylizeysel olarak ifade etmesi bakimindan yiizeysel ipuglarina
odaklanmugtir.

o 314159”55‘55:
n781A8 804*

Resim 8. Pi sayis1 ve ondalik gé')sterimi

D o

-
.

Pi Sayisi ve Ondalik Gosterimi fotografi, ikinci fotograf ¢6ziimlemede puan ortalamasi en yiiksek
olan fotograftir. Ogretmen adaylar

“Pi sayis1”
“Matematik terimi”

seklinde yazdig1 gerekgelerinde fotografta gordiigii sayiya ve terime odaklandigl igin yiizeysel
ipuclarina odaklanmustir.

3.2.2. Ikinci fotograf ¢oziimlemede matematiksel eylemlere odaklananlar

Ogretmen adaylar1 arastirmaci tarafindan secilen ve Tablo 2’ de belirtilen etkinliklere yonelik
fotograflarin matematikle iliskisini degerlendirirken fotograftaki matematiksel eylemin varlig1 ya da
potansiyeline odaklandigi gerekgelere bu boliimde yer verilmigtir.

Vazoda Cigek fotografi hakkindaki 6gretmen adaylarinin,

“Oran”

“Ciceklerin yaprak sayilari ¢ift sayidadir ¢ift tek sayilarla baglant1 kurulabilir”
“Cicek yapraklarinda Fibonacci sayilar1 gozlenebilir.”

“Oriintii”

“Cicegin yapraklar1 diizgiin altigenin kdsegenlerini andirtyor”

gerekeeleri ¢icekler ile ilgili muhtemel matematiksel durumlari ortaya g¢ikardigi igin matematiksel
eylemlere odaklanildigr goriilmektedir.

Pi Sayis1 ve Ondalik Gosterimi fotografi i¢in asagida bulunan 6gretmen adaylarinin agiklamalarinda
pi sayist ¢ember iliskisi, sonsuzlugu ve biitiin sayilar1 icermesi, dnemi gibi matematik ile ilgili
muhtemel durumlara odaklanilmistir,

“Pi say1s1 matematikteki 6nemli sayilardan biridir ve gii¢lii bir iligki vardir”

“Pi sayis1 zaten matematigin olmazsa olmaz sayilarindandir. Sonsuza giden bir sayidir. Bu sayinin i¢inde
istenilen biitiin sayilar bulunabilir. Ornegin telefon numarasi, dogum tarihi vb.”

“Capin ¢evreye orani pi sayisidir”
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Bu agiklamalar o6gretmen adaylarimin matematiksel eyleme odaklanarak olusan gerekcelerini
gostermektedir.

TARTISMA VE ONERILER

Bu ¢alismada matematik 6gretmen adaylarimin hangi gergcek yasam durumunu matematiksel olarak
degerlendirdigi ve bu degerlendirmeleri hangi gerekcelere dayandirdigi fotograf c¢oziimleme ve
fotograf cekme etkinlikleri kapsaminda arastirilmistir. Ogrencilerin, Ogretmen adaylarinin ve
Ogretmenlerin matematik ve gercek yasam bagini genellikle rakamlar, hesaplama ve aligveris gibi
durumlarda kurdugu bu ¢aligmanin basinda ifade edilmistir (Baki vd., 2009; Lee, 2012; Martin ve
Gorley-Delenay, 2014; Didis-Kabar, 2018). Ancak 6gretmen adaylarmin gergek yasam durumlarini
matematikle iligkilendirmesine iligskin betimsel bir ¢aligma olmasi ve dgretmen adaylarimin gercek
yasam durumlarini matematiksel olarak degerlendirmelerinin gerekgelerine dair bir arastirma olmasi
bakimindan bu ¢aligma digerlerinden ayrilmaktadir.

Ogretmen adaylarmin fotograf c¢ozliimlemelerinde yaptiklari puanlamaya iliskin gerekceler
incelendiginde Martin ve Gorley-Delenay (2014)’in ¢alismasindakine benzer sekilde yiizeysel ipuglari
ve matematiksel eylem olasilig1 olmak iizere iki gruba ayrildigi goriilmiistiir. Ogretmen adaylart
giinliik yasam durumlarin1 matematikle iliskilendirirken ya yiizeysel ipuclarindan ya da matematiksel
eylem olasiligindan hareket ederek bir siniflandirma stratejisi kullanmustir. Arastirmacilar bu
caligmada ortaya cikan iki kategoriyi Martin ve Gorley-Delenay (2014)’in calismasindaki ile ayn
sekilde adlandirmustir. Ciinkii iki ¢alismada da katilimcilarin verilerinden ortaya ¢ikan iki tema
birbirine es anlamlar igermektedir. Ancak bu calismada 6gretmen adaylarinin matematiksel eylem
olasiligr kategorisinde degerlendirilen gerekgelerinin daha fazla ve zengin matematiksel ifadeler
icerdigi goriilmektedir.

Birinci fotograf ¢oziimlemesinde dgretmen adaylarinin araba tamiri, odayr boyamak, balik tutmak,
miizik grubu ve aile yemegi isimli fotograflar1 matematikle iligkilendirilmesinde en diisiik puanlari
verdikleri; fatura 6demek, rota planlamak, aligveris listesi, okul matematik sunumu ve aritmetik
caligma sayfas1 isimli fotograflarin matematikle iliskilendirilmesinde ise en yiiksek puanlar1 verdikleri
goriilmiistiir. Benzer bir arastirma tasarimina sahip olmasi bakimindan Martin ve Gorley-Delenay
(2014)’in calismasi ile karsilastirildiginda matematiksel olmadigi belirtilen resimler sirasiyla dans
etmek, bilgisayar oyunu oynamak, miizik grubu, balik tutmak ve odayr boyamaktir. Ortaokul
ogrencileri Martin ve Gorley-Delenay (2014)’in ¢alismasinda araba tamirini bu ¢alismadaki 6gretmen
adaylarina nazaran daha matematiksel bulmuslardir. Ogretmen adaylar1 dans etmeyi daha ¢ok oriintii
konusu ile iliskilendirdiginden dolay1 matematiksel bulurken Martin ve Gorley-Delenay (2014)’in
caligmasinda ortaokul 6grencileri dans etmeyi en az matematiksel resim olarak se¢misglerdir. Bu ve
buna benzer iligkilendirme sonuglari incelendiginde 6gretmen adaylarinin daha fazla matematiksel
bilgiye sahip olmasinin gercek yasam durumlarmin matematikle iligkilendirilmesinde etkili oldugu
sonucu ortaya ¢cikmistir.

Birinci fotograf ¢oziimlemede 6gretmen adaylarina aragtirmacilar tarafindan sunulan 25 fotograf ile
gercek yasam durumlarinin genel bir tasviri yapilmak istenmistir. Ikinci fotograf ¢dziimlemede ise
ogretmen adaylarinin kendi yasamlarindan matematik ile iliskili oldugunu diigiindiikleri fotograflar
kullanildig: igin daha ¢ok kisisel algilara ve se¢imlere dayalidir. Ogretmen adaylarimin birinci fotograf
¢oziimlemesinde fotograflara verdikleri puanlarin ortalamalar1 ile fotograflari matematikle
iliskilendirme yaklagimlar1 arasinda yiiksek diizeyde bir iliski bulunmustur. Ikinci fotograf
cozliimlemede ise iligkinin diistiigii ve orta diizeyde oldugu goriilmektedir. Birinci ve ikinci fotograf
coziimlemede ortaya ¢ikan iliski diizeyleri arasindaki farkliligin, birincide giinliik ve is yasami
aktiviteleri ile ilgilenen insanlar tasvir eden, ikincide ise ilkogretim matematik 6gretmen adaylarinin
farkl1 gecmis deneyimlerine bagl kisisel algi ve secimlerine dayali fotograflar kullanilmasindan
kaynaklandig1 disiiniilmektedir. Her iki fotograf ¢6ziimlemede fotograflara verilen puan ortalamalar
ile fotograflar1 matematikle iliskilendirmede olas1 matematiksel eylem yaklagimlar1 arasinda yiiksek
veya orta diizeyde iliski olmasi dikkate alindiginda, 6gretmen adaylarinin gergek yasam durumunu
matematikle iliskilendirme diizeyleri arttiginda gerekgelerini daha ¢ok olasi matematiksel eylemlere
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dayali olarak sundugu, yani daha zengin bir matematiksel bilgiyle gerekcelerini ifade edebildigi
sOylenebilir.

Bu arastirmada Ogretmen adaylarinin gergek yasam durumlari yiizeysel ipuglari ya da olasi
matematiksel eylem olarak iki farkli kategoride incelenmistir. Ogretmen adaylarindan gercek yasam
durumlarin1 yiizeysel ip uglarina odaklanarak degerlendirenler sayi, para, sembol gibi yiizeysel
matematik ip uclarini gerekge gosterirken, olasi matematiksel eylemlere odaklanarak degerlendirenler
matematik ile iligkileri daha fazla ve zengin bir matematik bilgisi ortaya koyarak
gerekcelendirmislerdir. Ogretmen adaylarinin  matematiksel iliskilendirmede becerili oldugu
sOylenebilir. Matematik dersi Ogretim programinda matematik ile giinlik hayat arasinda iligki
kurulmasina iligkin gereklilige sik¢a yer veren MEB (2018)’in amaglarina paralel sekilde 6gretmen
adaylarinin bu becerilerini gelistirebilecek etkinliklerin neler oldugu belirlenmeli ve bunlara 6gretmen
egitimi programlarinda yer verilmelidir.

Ogretmen adaylarmin gercek yasam durumlariyla iliskili matematiksel bilgilerini ortaya cikaran
ipuclar1 daha belirgin hale getirilerek ve temalar genisletilerek calismalar yapilmasi 6nerilmektedir.
Bu sayede 6gretmen adaylarinin fotograflardaki matematiksel iliski kurma yaklasimlar1 arastirilabilir.
Ayrica dgretmen adaylarimin iliskilendirme becerileri ile matematik bilgileri arasinda nasil bir iligki
oldugu sorusu arastirmaya deger goriilmektedir.
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EXTENDED ABSTRACT

Mathematical association is a detailed framework that includes the interaction between concepts
within mathematics, its connection with other disciplines, and its relationship with real life situations.
When considered within the scope of the aims of school mathematics, it is seen that mathematical
association is emphasized as a skill that must be possessed in terms of both meeting the mathematical
needs of learners in daily life and enabling them to make sense of the relationship between people and
objects by using mathematical concepts. Because of the importance of mathematical concepts to be
understood by learners, it is thought that the ability to make connections is a feature that should also
be possessed by teachers and teacher candidates. From this point of view, the study aims to determine
which real-life situations pre-service teachers’ associate with mathematics and on what grounds they
make these associations. In the study carried out using case study design, the connections between
mathematics and everyday life situations of forty pre-service teachers in their 4th year in the middle
school mathematics teaching department of a state university were determined in in three stages. In
the first stage, pre-service teachers were asked to analyze and score photos containing themes
depicting people who are interested in daily and work activities in terms of their relationship with
mathematics and justify their scoring. In the second stage, pre-service teachers were asked to take
photographs related to mathematics based on their different past experiences. Finally, in the third
stage, pre-service teachers were asked to analyze, interpret and score their own photographs and those
of their classmates in terms of their relationship with mathematics. Descriptive statistics, correlation
analysis and content analysis were applied to the data obtained. According to the findings obtained at
the end of the study, pre-service teachers took two different approaches in relating the photographs
taken from daily life situations with mathematics. In the first of these, focusing on surface cues, pre-
service teachers justify the relationship between photographs and mathematics and focus on features
such as numbers, money and symbols. In another approach, focusing on mathematical actions, pre-
service teachers emphasize the potential existence of the mathematical concept that they think is
related to the photograph they interpret. When the scores of the pre-service teachers associating the
photographs with different themes to mathematics were examined, some differences were determined
in terms of their averages. Accordingly, pre-service teachers had the lowest average scores in
connecting car repair, room painting, fishing, a music group and family dinner themed photos with
math, while they were highest in connecting bills, route planning, shopping lists, a school math
presentation, and arithmetic worksheet themed photos with math. It has been determined that the
mean scores in the first and second photo analysis are very close to each other. However, it was
determined that there is a high-level relationship in the first analysis and a medium level relationship
in the second analysis between the mean scores and possible mathematical action applications. It can
be said that the results obtained in the study support the literature that deals with the mathematical
association skills of teacher candidates in terms of problem solving / posing and activity and lesson
plan development. Finally, this study offers suggestions about the skills that can be gained by teachers
and teacher candidates about mathematical connections as well as recommendations for future studies
on the subject.
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