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. . . Genel Kiiltiir Dersleri
DERSIN KATEGORISI

DERSIN VERILIS SEKLI Yiiz Yiize

DERSi SUNAN AKADEMIiK Istatistik Boliimii
BiRiM

DERSIN KOORDINATORU Auf EVREN

ASISTAN(LAR)

Bu dersin amaci, dgrencilerin bilimsel diisiinme ve metodoloji , bilim felsefesi, matematigin
ve istatistigin yapist, kisa bilim tarihi hakkinda bilgi sahibi olmasidir.
Bilimsel diisiinme; bilim felsefesi; matematiksel ve istatistiksel diisiinme.

DERSIN AMACI

DERSIN iCERIGi

Zorunlu Kaynaklar:
Karasar N., Bilimsel Arastirma Yontemi, Nobel Kitabevi,37. Basim, 2022.
Yildirim C., Matematiksel Diisiinme, Remzi Kitabevi, Istanbul, 2019.
Tekeli vd., Bilim Tarihine Giris, Nobel Yayin ,7. Basim, 2020.
Yildirim C., Bilimsel Diistinme Yontemi, imge Kitabevi, 2014, Ankara.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Bu dersi basartyla tamamlayan 6grenciler,
1. Bilimsel arastirma ve ¢aligma siireglerinin yapisini tanimlayabileceklerdir.
2. Matematiksel diisiinmenin temel ilkelerini uygulayabileceklerdir.
3. Istatistigi matematiksel bilimler icinde konumlandirabileceklerdir.
4. Bilim tarihindeki temel gelismeleri donemlere gore 6zetleyebileceklerdir.
5. Matematik ve istatistik tarihindeki baslica doniim noktalarini siralayabileceklerdir.

Ders Ogrenim Ciktilari

DEGERLENDIRME SiSTEMI

Etkinlikler Say1 Katki Pay1
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Devamy/Katilim

Icerik: Ogrencilerin derse devam etmeleri ve katilmalar

Detayli Degerlendirme Kriterleri: Derse aktif katilim ve soru sorma- Sinif-i¢i
tartigmalara ve problem ¢ézme siireglerine katki saglayabilme

14

%4

Laboratuar

Uygulama (Sozli Smav)

Icerik: Ogrencilerden Bilimsel Diisiinme ve Istatistik dersinin temel
kavramlarimi agiklamalarinin istenmesi

Format: Ogrenci ile bireysel olarak gergeklestirilecek sozlii smav (5 10 dakika)
Detayl1 Degerlendirme Kriterleri: -Kavramlari agiklayabilme

‘ Arazi Calismasi

‘ Derse Ozgii Staj

Kiigiik Sinavlar/Stiidyo Kritigi (Zorunlu)

Icerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan kapsamli
sorularin sorulmasi

Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika)

Detayli Degerlendirme Kriterleri:-Derste iglenen konular ile ilgili bilgi
verebilme

%16

Odev

Igerik: Derste islenen temel kavramlarin elestirel bicimde yorumlanmasini ve
ilgili kavramlarin disiplin-i¢i ve disiplinler arasi alanlarda drneklerinin
bulunmasini igeren haftalik 6devlerin verilmesi

Format: Yazili raporlar ve grup sunumlar1

Detayli Degerlendirme Kriterleri:- Bir problemin ¢6ziim siirecini mantikli ve
dogru bir sekilde yazabilme- Kavramlarin uygulamadaki drneklerini bulabilme-
Uygulamal: diisiinebilme, yorumlama ve gerekgelendirme siireglerinin
yiiriitiilebilmesi

Sunum/Jiiri

Igerik: Ogrencilerin kendi dgrenme siireglerini degerlendirmelerinin ve grup
sunumlar1 yapmalarinin istenmesi

Format: Grup sunumlar1

Detayh Degerlendirme Kriterleri:-Ogrenilen konularin dogru bir sekilde
actklanabilmesi -Sunum tekniklerinin dogru kullanilmasi

Proje

Igerik: Ogrencilerden akademik donem sonunda teslim edilecek bir proje
onerisi (TUBITAK 2209 A/B) yazmalarmin istenmesi

Format: Yazili raporlar ve grup sunumlari

Detayli Degerlendirme Kriterleri:-Ozgiin bir arastirma konusunun
bulunabilmesi-Bir aragtirma 6nerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi

Seminer/Workshop

Ara Sinavlar

Igerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan kapsamli
sorular

Format: Yiiz yiize. Smav (60 dakika)

Detayli Degerlendirme Kriterleri: Dersin temel kavramlarinin anlagildigimin
gosterilmesi

%40

Final

Icerik: Dersin tiim igerigini kapsayan kapsamli sorular

Format: Yiiz yiize. Smav (60 dakika)

Detayli Degerlendirme Kriterleri: -Derste islenen tiim konularin derinlemesine
kavranmis oldugunun gosterilmesi

%40
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Dénem I¢i Calismalarin Basari Notuna Katkisi H

Final Sinavinin Basar1 Notuna Katkisi H

TOPLAM H

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

Konu Anlatimi: Bilimsel yontem. Temel kavram ve yaklagimlar.

Bilginin kaynagi, aragtirmanin temel nitelikleri.
Kaynaklar:
Karasar, Birinci kesim, s3-80.

Konu Anlatimi: Bilimsel arastirma siire¢ ve teknikleri.

Bilimsel aragtirma teknikleri
Kaynaklar:
Karasar, Ikinci kesim, s81-107.

Konu Anlatimi: Bilim dallarmim smiflandirilmasi. Matematigin
kokeni ve gelisimi.

Sinif ici Tartiyma:
siniflandiriimasindaki konumu.

Istatistigin bilim dallarinin

Bilim dallarmin siniflandirilmasi.
Kaynaklar:
Cemal Yildirim, Bilimsel Diisiinme Y6ntemi, 9-51.

Konu Anlatimi: Matematiksel diisiinme yontemi. Matematik ve
mantik. Timevarim. Tiimdengelim.

Kisa Smav 1 (15 Dakika): Ders sonunda derste anlatilan
lkonularla ilgili kisa bir sinavin yapilmasi.

Matematiksel diistinmenin karakteristikleri.
Kaynaklar:

Cemal Yildirim, Matematiksel Diisiinme,
1-4 boliimler, s9-74.

Kisa Smav 1: Tiimevarim, timdengelim.

Konu Anlatimi: Matematiksel kesinlik. Matematikte bunalimlar.
Siif I¢i Tartigma: Bilimsel disiplinlerin gelismesinde yasanan|
bunalimlarin rolii.

Bilimde ve matematikte kesinlik.
Kaynaklar:

Cemal Yildirnm, Matematiksel
boliimler, s75-101.

Diigiinme, $5-8

Konu Anlatimi: Matematiksel yontemin aksiyomatik yapisi.
Kisa Smav 2 (15 Dakika): Ders sonunda derste anlatilan
konularla ilgili kisa bir sinavin yapilmasi

Matematigin aksiyomatik yapisi.

Kaynaklar:

Cemal Yildirim, Matematiksel Diigiinme, 9 boliim,
5102-121

Kisa Smav 2: Matematigin aksiyomatik yapisini
tartigilmasi.

Konu Anlatimi: Kuramsal ve uygulamali bilimler ayrimi.
Smif I¢i Tartisma: Kuramsal matematik, uygulamali matematik|
ayriminin tartigilmast.

Kuramsal, uygulamali bilimler ayrim1

Kaynaklar:

Cemal Yildirim, Matematiksel Diisiinme, 10 boliim,
5122-129.

|Ara Sinav 1

Sinav haftasina kadar islenen tiim konularin tekra
edilmesi.

Konu Anlatim: Bilim felsefesinin bazi sorunlari.
Sinif I¢i Tartisgma: Tiimevarim sorunu.

Timevarim. Timdengelim.

Kaynaklar:

Cemal Yildirim, Bilimsel Diisiinme Yontemi, s514
139.

Konu Anlatimi: Matematigin bilimdeki rolii.
Kisa Smav 3 (15 Dakika): Ders sonunda derste anlatilan|
lkonularla ilgili kisa bir sinavin yapilmasi.

Matematigin bilimde oynadigi rol.

Kaynaklar:

Cemal Yildirim, Bilimsel Diigiinme Yo6ntemi, s140-
225.

Kisa Siav 3: Bir dil olarak matematik.

Konu Anlatim: Istatistigin matematiksel disiplinler arasindaki
rolii.

[statistigin matematikteki rolii.
Kaynaklar:
Notlar, 5. slayt sunumu.

Konu Anlatimi: Bilim tarihine giris. ilkgaglarda bilim. Ortagag
ve Islam Diinyasi’nda bilim.

Simif i¢ci Tartisma: islam Diinyasinin bilime yaptig1 katkalar.

Kisa Smav (15 Dakika): Ders sonunda derste anlatilan konularlaj
ilgili kisa bir sinavin yapilmasi.

i1k ve ortacaglarda bilim.

Kaynaklar:

Tekeli vd, Bilim Tarihine Girig, s1-204.
K1isa Sinav 4: Ortacagda bilim.

Konu Anlatimi: Yeni ve modern c¢aglarda bilim. Bilimsel
caligmanin yapisi lizerine ¢agdas tartismalar.
Smmif I¢i Tartisma: 219-20. Yiizyillarda yasanan bunalimlar.

Modern ¢aglarda bilim.
Kaynaklar:
Tekeli vd, Bilim Tarihine Giris, 205-257, 310-356.

Konu Anlatim: Kisa istatistik tarihi.

[statistik tarihi.
Kaynaklar:
Notlar, 11. slayt sunumu.

Genel tekrar.

Genel tekrar.

Final

Tiim iglenen konularin tekrar edilmesi.
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AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi Toplam Isyiikii
(Saat)
N

Ders Saati 42

1
Laboratuar H H H

Uygulama (sozlii Sinav) H H H

Arazi Calismasi H H H

|
Sinif Dis1 Ders Calismasi H H H

Derse Ozgii Staj H

Odev H

Kiiciik Smavlar/Stiidyo Kritigi H

Projeler H

Sunum / Seminer H

I
Ara Sinavlar (Sinav Siiresi + Sinav

Hazirhk Siiresi)

|
Final (Sinav Siiresi + Sinav

Hazirlik Siiresi)

Toplam Ts yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM
Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Statistics

TITLE OF COURSE

Scientific Thinking and Statistics

CODE

IST 1172

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

Turkish

LEVEL OF COURSE

First cycle

COURSE TYPE

Elective@ Bachelor Programme in Statistics ( 30 % English)
Elective@ Bachelor Programme in Elementary Mathematics Education

COURSE CATEGORY

General Cultural Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

Atf EVREN

ASSISTANT(S)

COURSE OBJECTIVES

The objective is to give the students some knowledge on scientific reasoning and
methodology, philosophy of science , the structure of mathematics and statistics and a
short history of science.

COURSE CONTENT

Scientific reasoning, philosophy of science, mathematical and statistical thinking.

RECOMMENDED OR REQUIRED
READINGS

Required Readings:

1. Karasar N., Bilimsel Arastirma Yéntemi, Nobel Kitabevi, 37. Basim, 2022.
2. Yildirim C., Matematiksel Diisiinme, Remzi Kitabevi, Istanbul, 2019.

3. Tekeli vd., Bilim Tarihine Giris, Nobel Yayin,7. Basim, 2020.

4. Yildirim C., Bilimsel Diigiinme Yontemi, imge Kitabevi, 2014, Ankara.

Course Learning Outcomes

EVALUATION SYSTEM

Upon successful completion of the course, students will be able to
Define the structure of scientific research and study processes.
Apply the core principles of mathematical thinking.
Position statistics within the mathematical sciences.
Summarize key developments in the history of science by period.
Enumerate the main milestones in the history of mathematics and statistics.

Activities Number Percentage of Grade
Attendance/Participation
14 %4
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Content: Student attendance and participation in the course.

Detailed Assessment Criteria: -Active participation in lessons and asking
questions -Ability to contribute to in-class discussions and problem-solving
processes

Laboratory

Application (Oral Examination):

Content: Students will be asked to explain fundamental concepts of scientific
thinking and statistics..

Format: Individual oral examination with each student (5-10 minutes).
Detailed Assessment Criteria: -Ability to explain concepts.

‘ Field Work

’ Special Course Internship (Work Placement)

Quizzes/Studio Critics

Content: Comprehensive questions covering all topics addressed up to the exam
week.

Format: Face-to-face multiple-choice quiz (5-10 minutes)

Detailed Assessment Criteria: -Ability to give information on thel topics
covered in the course

Homework Assignments

Content: Weekly assignments requiring critical analysis of fundamental
concepts covered in class and identification of examples of these concepts
within both intra-disciplinary and interdisciplinary contexts

Format: Written reports and group presentations

Detailed Assessment Criteria:-Ability to logically and accurately demonstrate
the problem-solving process-Ability to find practical examples of the concepts-
Ability to carry out processes of applied thinking, interpretation, and
justification

Presentations/Jury

Content: Students will be asked to evaluate their own learning processes and
deliver group presentations

Format: Group presentations

Detailed Assessment Criteria:-Ability to accurately explain the topics learned -
Proper use of presentation technique

Project

Content: Students will be asked to write a project proposal (TUBITAK 2209
AJ/B) to be submitted at the end of the academic term.

Format: Written reports and group presentations

Detailed Assessment Criteria:-Ability to identify an original research topic-
Ability to write a research proposal in accordance with scientific principles and
relevant guidelines

Seminar/Workshop

Mid-Terms

Content: Comprehensive questions covering all topics addressed up to the exam
week

Format: Face-to-face written exam. (60 minutes)

Detailed Assessment Criteria: -Demonstration of understanding of the
fundamental concepts of the course.

Final

Content: Comprehensive questions covering the entire content of the course
Format: Face-to-face written exam. (60 minutes).

Detailed Assessment Criteria: -Ability to apply advanced problem-solving
skills -Demonstration of a thorough understanding of all topics covered in the
course

Percentage of In-Term Studies H

Percentage of Final Examination H

TOTAL H
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WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Scientific methodology. Basic concepts and
approaches.

Bources of basic characteristics of scientific
esearch.
Bources:

arasar, first section, pp3-80.

information,

Lecture: The process of research. Techniques for
scientific research.

echniques of scientific research.
Bources:
arasar, second section, pp81-107.

Lecture: Categorization of sciences. The origin and
development of mathematics.

In-Class Discussion: The place of statistics in the
classification of sciences.

lassification of sciences.
pources:
emal Yildirim, Bilimsel Diistinme Yontemi, pp 9-51.

Lecture: The method of mathematical
Mathematics and logic. Induction. Deduction.
Quiz 1 (15 minutes): Quiz on topics covered on the
last session.

thinking.

haracteristics of mathematical thinking.
Bources:

emal Yildirim, Matematiksel Diigiinme,
bections 1-4, pp9-74.
Puiz 1: Induction, deduction.

Lecture: Mathematical precision. Crises in the history
of mathematics.

In-Class Discussion: The role of crises
development of scientific disciplines.

in the|

Precision in science and mathematics.
Bources:
emal Yildirim, Matematiksel Diisiinme, sections 5-8, pp75-101.

Lecture: Axiomatic structure of mathematical
methodology.
Quiz 2 (15 minutes): Quiz on topics covered on the

last session

A\xiomatic structure of mathematics
Bources:

emal Yildirim, Matematiksel Diigiinme, section 9, pp102-121.
Duiz 2: Discussion on the axiomatic structure of mathematics

Lecture: The distinction between theoretical and
applied sciences.

In-Class Discussion: The distinction
theoretical and applied mathematics.

between

he distinction between theoretical
bources:
emal Yildirim, Matematiksel Diisiinme, section 10, pp122-129.

and applied sciences

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Some problems of philosophy of science.
In-Class Discussion: Induction.

nduction, deduction.
pources:
emal Yildirim, Bilimsel Diisiinme Y 6ntemi, pp 51-139.

Lecture: The role of mathematics in science.
Quiz 3 (15 minutes): Quiz on topics covered on the
last session.

he role that mathematics plays in science
Bources:

emal Yildirim, Bilimsel Diistinme Yontemi, pp 140-225.
Puiz 3: Mathematics as a language

Lecture: The role of statistics in mathematical

sciences.

he role that statistics plays in mathematics.
Bources:
ecture notes, slide 5.

Lecture: Introduction to the history of science. Science
in early ages. Science in middle ages and in Islamic
societies.

In-Class Discussion: The contribution of
world to science.

Quiz 4 (15 minutes): Quiz on topics covered on the
last session.

Islamic]

Bcience in earlier and medieval ages.
Bources:

ekeli vd, Bilim Tarihine Giris, pp 1-204.
Duiz 4: Science in medieval age.

Lecture: Science in new and modern ages.
Contemporary discussions on the structure of scientific
study.

In-Class Discussion: The crises in the 19" and 20™
centuries

Bcience in modern age.
Bources:
ekeli vd, Bilim Tarihine Giris, pp 205-257, 310-356.

Lecture: Short history of statistics.

istory of statistics.
Bources:
ecture notes, slide 11

General review.

eneral review.

Final

Review of all topics covered.

ECTS WORKLOAD TABLE
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Activities Number Duration Total Workload
(Hour)

Course Hours 14 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 20

Final (Examination Duration + Examination Prep. Duration) 20

Total Workload:

Total Workload / 30(h):

ECTS Credit:

Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi
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PC-1 istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili  problemleri tanimlama,
modelleme ve ¢6zim Uretmede
kullanabileceklerdir.

Use their theoretical and applied
knowledge in the science of statistics to
identify, model, and solve problems
related to the field.

BG-2 istatistiksel problemlerin
belirlenmesi, uygun veri toplama
yontemlerinin segilmesi, verinin
diizenlenmesi ve yorumlanmasi

sureclerinde yeterlilik gdsterecek ve bu
problemlerin ¢éziminde gerekli analiz
ve modelleme yontemlerini  segcip
uygulayabileceklerdir.

Demonstrate competence in identifying
statistical problems, selecting
appropriate data collection methods,
organizing and interpreting data, and
select and apply necessary analysis and
modelling methods to solve these
problems.

PC-3 Herhangi bir olgu, slre¢ ya da
urlnu istatistiksel bakis acisiyla analiz
edip yorumlayabilecek ve karsilastiklari
sorunlara uygun modern istatistiksel
yontemlerle ¢6zim
gelistirebileceklerdir.

Analyse and interpret a phenomenon,
process, or product from a statistical
perspective and develop solutions to
encountered problems using appropriate
modern statistical methods.

BC-4 Disiplinlerarasi bir yaklasimla,
farkli alanlarda edinmis olduklari bilgileri
sentezleyebileceklerdir.

Synthesise knowledge acquired from
different disciplines through an
interdisciplinary approach

BG-5 istatistik alaninda edindikleri bilgi
birikimlerini ve istatistiksel disiinme
becerilerini, teorik istatistik, veri bilimi,
finansal istatistik, saglik bilimlerinde
istatistik gibi disiplin-igi ve
disiplinlerarasi  uzmanlik alanlarinda
gelistirebileceklerdir.

Advance their acquired knowledge in
statistics and statistical thinking skills in
both  disciplinary and interdisciplinary
areas of specialisation such as theoretical
statistics, data  science, financial
statistics, and statistics in health sciences.

PG-6 Istatistik alaninda yaygin olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zeka teknolojilerini,
problemleri ¢dzmek, veri analizi yapmak
ve simulasyonlar gergeklestirmek igin
kullanabileceklerdir.
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Use at least one programming language
and computer and artificial intelligence
technologies widely employed in
statistics for problem-solving, data
analysis, and simulations.

PC-7 istatistik ve ilgili alanlardaki bilimsel
ve teknolojik gelismeleri izleyebilecek,
kariyer firsatlarini  degerlendirerek
kisisel ve mesleki gelisim hedeflerini
belirleyebilecek ve bu  hedeflere
ulasmak icin hayat boyu &grenme
stratejilerini kullanabileceklerdir.

Follow scientific and technological
developments in statistics and related
fields, assess career opportunities,
identify personal and professional
development goals, and adopt lifelong

Iearning strategies to achieve these goals

BC-8 Bilimsel arastirmalarini ve mesleki
faaliyetlerini  yurGturken  dogabilecek
hukuksal sonuglar ve toplumsal etkileri
dikkate alarak mesleki etik ilkeler, kalite
standartlari  ile  evrensel degerler
dogrultusunda ve sosyal sorumluluk
bilinci ve adalet duygusuyla hareket
edebileceklerdir.

Act with a sense of social responsibility
and justice and in accordance with
professional ethical principles, quality
standards, and universal values by taking
into account potential legal and societal
consequences of their scientific research
and professional activities.

PC-9 Bireysel olarak ya da takimlarda
etkin bicimde calisabileceklerdir.

Work effectively both independently and
as part of a team.

BG-10 Istatistik alaninda giivenilir bilgi
kaynaklarina ulasarak literatiur taramasi
yapabilecek ve akademik arastirma
tasarlayip yurutebileceklerdir.

Access reliable sources of information,
conduct literature reviews, and design
and carry out academic research in the
field of statistics.

PC-11 statistiksel konulari, teorileri,
ispatlari, arastirmalari  ve problem
¢ézumlerini, istatistiksel terminoloji
kullanarak tim paydaslara Tirkge ve
ingilizcede sézlii ve yazili olarak etkili
bicimde aktarabileceklerdir.

Effectively communicate statistical topics,
theories, proofs, research, and problem
solutions to all relevant stakeholders using
appropriate  mathematical terminology,
both orally and in writing, in Turkish and in

English.
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