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Bu dersin amaci, Ogrencilerin veri analizi siirecinin temel kavram ve yontemlerini
o0grenme; dagilimlart anlama ile grafiksel ve istatistiksel yontemleri uygulama; ayrica R
programini kullanarak veri 6n isleme, analiz ve gorsellestirme becerilerini kazanma ve bu
becerileri gercek veri setleri lizerinde uygulama yeterliklerini gelistirmektir.

Betimsel istatistikler; ¢ikarimsal istatistik; korelasyon; R programi kullanilarak veri 6n
igsleme; analiz ve gorsellestirme uygulamalari.

Ders Kitabu:

DERS KiTABI / MALZEMESI / [1] Saiz, Alfonso Zamora; Gonzalez, Carlos Quesada; Gil, Lluis Hurtado; Ruiz Diego
ONERILEN KAYNAKLAR Mondéjar. An Introduction to Data Analysis in R. Springer, 2020.

DERSIN AMACI

DERSIN iCERIiGI

Bu dersi bagariyla tamamlayan 6grenciler,

Betimsel istatistikleri kullanarak verileri yorumlayabileceklerdir.
. Cikarimsal istatistikleri kullanabileceklerdir.

Ders Ogrenim Ciktilari . Korelasyon hesaplamalar1 yapabileceklerdir.

R programi kullanarak veri 6n isleme, analiz ve grafiksel sunum
yapabileceklerdir.

Gergek veri setleri lizerinde analiz sonuglarini raporlayabileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1
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Devam/Katilim:

. Igerik: Ogrencilerin derse devam etmeleri ve
katilmalari
. Detayh Pegerlendirme Kriterleri: 14 %5
- Derse aktif katilim ve soru sorma
- Siif-igi tartigmalara ve problem ¢6zme siireglerine
katki saglayabilme
’ Laboratuvar:
Uygulama (Sézlii Sinav):
’ Arazi Calismasi
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e lcerik: Sinav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi
e Format: Yiiz yiize. Coktan segmeli kisa smav (5-10 dakika)
4 %20
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢ozebilme
l Odev:
Sunum/Jiiri:
o icerik: Ogrencilerin kendi 6grenme siireglerini degerlendirmelerinin
ve grup sunumlar1 yapmalarinin istenmesi
e Format: Grup sunumlari
e Detayh Degerlendirme Kriterleri:
-Ogrenilen konularin dogru bir sekilde agiklanabilmesi 1 %5
-Sunum tekniklerinin dogru kullanilmasi
Proje:
e icerik: Ogrencilerden akademik dénem sonunda teslim
edilecek bir proje onerisi (TUBITAK 2209 A/B)
yazmalarinin istenmesi
e Format: Yazili raporlar ve grup sunumlari
e  Detayh Degerlendirme Kriterleri:
-Ozgiin bir arastirma konusunun bulunabilmesi 1 %10
-Bir arastirma 6nerisinin bilimsel ilkeler ve ilgili
kilavuzlar dogrultusunda yazilabilmesi
Seminer/Workshop
Ara Smavlar:
o lcerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
e Format: Yiiz yiize. Sinav (40 dakika)
1 %20

e Detayh Degerlendirme Kriterleri:

e -Dersin temel kavramlarinin anlasildiginin gosterilmesi

a _Tanrilr Lannlarla ilaili nrahlamlarin ~rAziilahilmaci
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e -Teorik diisiinme siireglerinin yiiriitiilmesi

Final:
o Tcerik: Dersin tiim igerigini kapsayan kapsamli sorular
1 %40
e Format: Yiiz yiize. Smav (40 dakika)
e  Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi
-ileri diizey problem ¢dzme becerilerinin kullanilabilmesi
‘ Dénem I¢i Cahsmalarin Basar1 Notuna Katkisi H %60 ‘ l
‘ Final Sinavinin Basar1 Notuna Katkisi H %40 ‘ l
‘ TOPLAM %100 ‘ l

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Veri tiirlerinin gdzden gegirilmesi 1. Veri tiirlerine iliskin  6n  bilgileri
hatirlanmast ve etkinlestirilmesi. Kaynak: Ders
Simif-i¢ci Uygulama (60 dk.): Veri tiirlerine iligkin uygulamalarin| Notlart.
lyaptirilmast 2. Kisa Smav 1: (Veri tiirleri) Kaynak: Ders
1 Notlart.
Smf-ici Tartisma (60 dk.): Veri tiirlerine iliskin tartismanin|
lyapilmasi
Kisa Siav 1 (10 dk.): Ders sonunda, derste islenen konular1
iceren bir kisa sinavin yapilmast
Konu Anlatimi: Betimsel istatistikler 1. Kaynak: Betimsel istatistiklere iliskin on bilginin
edinilmesi. Ders Kitab1, 183-211.
Siif-i¢ci  Uygulama (60 dk.): Betimsel istatistiklere iliskin2. Kisa Sinav 2: (Betimsel istatistikler) Kaynak:
Orneklerin yaptirilmasi Ders Kitabi, 183-211.
2 Simif-ici Tartisma (60 dk.): Betimsel istatistikler ile ilgili
tartigmanin yapilmasi
Kisa Smav 2 (10 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa siavin yapilmasi
Konu Anlatimi: Betimsel istatistikler 1. Kaynak: Betimsel istatistiklere iligkin 6n bilginin
edinilmesi. Ders Kitab1, 183-211.
Simif-ici Uygulama (60 dk.): Betimsel istatistiklere iliskin2. Kisa Smav 3: (Betimsel istatistikler) Kaynak:
6rneklerin yaptirtlmasi Ders Kitabi, 183-211.
3 Simf-ici Tartisma (60 dk.): Betimsel istatistikler ile ilgili
tartigmanin yapilmasi
Kisa Sinav 3 (10 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmast
Konu Anlatimi: Cikarimsal istatistik 1. Kaynak: Cikarimsal istatistiklere iliskin 6n
bilginin edinilmesi. Ders Kitabi [1], 211-244.
Smif-ici Uygulama (60 dk.): Cikarimsal istatistiklere iligkin2. Kisa Sinav 4: (Cikarimsal istatistik) Kaynak:
Orneklerin yaptirilmasi Ders Kitabi [1], 211-244.
4 Smif-i¢ci Tartisma (60 dk.): Cikarimsal istatistik ile ilgili
tartigmanin yapilmasi
Kisa Siav 4 (10 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa siavin yapilmasi
Konu Anlatimi: Cikarimsal istatistik 1. Kaynak: Cikarimsal istatistiklere iligkin 6n
bilginin edinilmesi. Ders Kitabi [1], 211-244.
5 Smmif-ici Uygulama (60 dk.): Cikarimsal istatistiklere iliskin|
6rneklerin yaptiriimasi
Simif-ici Tartisma (60 dk.): Cikarimsal istatistik ile ilgili
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tartigmanin yapilmasi

Konu Anlatimi: Korelasyon

Simif-ici Uygulama (60 dk.): Korelasyona iliskin 6rneklerin|
[yaptirilmast

Smif-ici Tartisma (60 dk.): Korelasyon ile ilgili tartismanin|
lyapilmasi

Kaynak: Korelasyona iligkin 6n bilginin
edinilmesi. Ders Kitab1, 245-250.

Konu Anlatim: Korelasyon

Smif-ici Uygulama (60 dk.): Korelasyona iliskin &rneklerin|
yaptirilmasi

Smif-ici Tartisma (60 dk.): Korelasyon ile ilgili tartismanin|
lyapilmasi

Kaynak: Korelasyona iligkin 6n bilginin
edinilmesi. Ders Kitabi, 245-250.

|Ara Simav 1

Sinav haftasina kadar iglenen konularin tiimiiniin
tekrar edilmesi

Konu Anlatimi: R programlama dili ile veri analizi

Simif-ici Uygulama (60 dk.): R programlama dili ile veri analizi
ile ilgili 6rnek uygulamanin yaptirilmast

Smif-i¢i Tartisma (5 dk.): Uygulama sonuglarinin tartigilmasi

1.

R programlama dili ile veri analizine iliski
on bilginin edinilmesi. Kaynak: Ders Kitabi,
183-250; 266-270.

10

Konu Anlatimi: R programlama dili ile veri gorsellestirme

Simif-ici Uygulama (60 dk.): R programlama dili ile veri
gorsellestirme ile ilgili drnek uygulamanin yaptirilmasi

Smmif-i¢i Tartisma (5 dk.): Uygulama sonuglarinin tartigiimasi

R programlama dili ile veri
gorsellestirmeye iliskin 6n bilginin edinilmesi.|
Kaynak: Ders Kitabi, 111-183.

11

Konu Anlatimi: Ogrenci proje konularmin belirlenmesi

Simif-i¢i Uygulama: (90 dk) Ornek proje uygulamalarimin
gOsterilmesi

Smf-ici Tartisma: (90 dk.) Proje konularinin tartigilmasi

Kaynak: Ders Notlari

12

Konu Anlatimi: Proje hazirlanmast

Smmif-i¢ci Uygulama: (90 dk) Proje
uygulamali olarak gosterilmesi

hazirlama asamalarinin

Sinif-ici Tartisma: hazirlama

tartigtlmast

(90 dk.) Proje stireglerinin|

Kaynak: Ders Notlart

13

Konu Anlatimi: Proje hazirlanmasi

Simif-i¢ci  Uygulama: (90 dk) Proje
uygulamali olarak gosterilmesi

hazirlama asamalarinin|

Simif-i¢ci Tartisma: hazirlama

tartigilmast

(90 dk.) Proje stireglerinin|

Kaynak: Ders Notlari

14

Ogrenci sunumlarmin dinlenmesi

Smif-ici Uygulama (90 dk.): Projelerde yapilan analizlerin
uygulamali olarak gésterilmesi

Siif-i¢i Tartisma (90 dk.): Proje sonuglarinin tartisilmast

Kaynak: Ders Notlari

15

Ogrenci sunumlarinin dinlenmesi

Smif-ici Uygulama (90 dk.): Projelerde yapilan analizlerin
uygulamali olarak gosterilmesi

Siif-ici Tartisma (90 dk.): Proje sonuclarinin tartigilmasi

Kaynak: Ders Notlari
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16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iISYUKU TABLOSU

Etkinlikler Siiresi Toplam isyiikii
(Saat)

Ders Saati 3 42

Laboratuar

Uygulama (sozlii Sav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Siavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhik Siiresi)

Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:

COURSE INFORMATION FORM

FACULLY [oRADUATESCHOOL |
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Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME Statistics

Data Analysis

1ST2252
3

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK 0

N
PREREQUISITE one

SEMESTER Spring

COURSE LANGUAGE English

LEVEL OF COURSE First Cycle

COURSE TYPE Required @ Bachelor Programme in Statistics

COURSE CATEGORY Core Courses

MODE OF DELIVERY Face-to-Face

Department of Statistics

OWNER ACADEMIC UNIT

COURSE COORDINATOR Filiz KARAMAN

ASSISTANT(S)

This course aims to enable students to learn the fundamental concepts and methods of
the data analysis process; to understand distributions and apply graphical and statistical
methods; and to acquire the skills to use R for data preprocessing, analysis, and
visualization, and to apply these skills to real datasets.

Descriptive statistics; statistical inference; correlation; data preprocessing; data
analysis; and visualization applications using R.

COURSE OBJECTIVES

COURSE CONTENT

RECOMMENDED OR REQUIRED Coursebook:

READINGS [1] Saiz, Alfonso Zamora; Gonzélez, Carlos Quesada; Gil, Lluis Hurtado; Ruiz Diego
Mondé¢jar. An Introduction to Data Analysis in R, Springer, 2020.
Upon successful completion of the course, students will be able to:

1. Interpret data using descriptive statistics.
Course Learning Outcomes Use inferential statistics.
Perform correlation calculations.

Perform data preprocessing, analysis, and graphical presentation using R.

Report analysis results on real data sets.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation: 14 %5
. Cnntent: Stiident attendance and narticinatinn in the caliree

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 6/12



e 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):

] Field Work

Special Course Internship (Work Placement)

e Format: Face-to-face written exam. (40 minutes).
e  Detailed Assessment Criteria:

Quizzes/Studio Critics: 20%
Content: Comprehensive questions covering all topics addressed up to the
exam week
e Format: Face-to-face multiple-choice quiz (5-10 minutes)
e Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in the
course
Homework Assignments:
Presentations/Jury: %05
e  Content: Students will be asked to evaluate their own learning
processes and deliver group presentations
e Format: Group presentations
e Detailed Assessment Criteria:
-Ability to accurately explain the topics learned
-Proper use of presentation techniques
Project: %10
e  Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the
academic term.
e Format: Written reports and group presentations
e 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:
Midterms: %20
e Content: Comprehensive questions covering all topics addressed up
to the exam week
e Format: Face-to-face written exam. (40 minutes).
e Detailed Assessment Criteria:
-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics
-Ability to carry out theoretical reasoning processes
Final:
Content: Comprehensive questions covering the entire content of the course
%40

-Ahilitv tn annlv advanced nrohlem-cnlvinn <kille
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-Demonstration of a thorough understanding of all topics covered in the course

Percentage of In-Term Studies H %60 ‘

Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKS COURSE OUTLINE Related Preparation
Lecture: Review of data types . Recollection and activation of prior knowledge on data types.
Practice (60 minutes): Practice on data types Bource: Lecture Notes
1 In-Class Discussion (60 minutes): Discussion on datalp. Quiz 1: (Data types) Source: Lecture Notes
types
Quiz 1 (10 minutes): A quiz at the end of the class
covering the topics taught during the session
Lecture: Descriptive statistics . Obtaining preliminary information about descriptive statistics.
Practice (60 minutes): Students will work throughffsource: Coursebook, 183-211.
simple examples related to descriptive statistics In-. Quiz 2: (Descriptive statistics) Source: Coursebook, 183-211.
2 Class Discussion (60 minutes): Discussion on
descriptive statistics
Quiz 2 (10 minutes): A quiz at the end of the class
covering the topics taught during the session
Lecture: Descriptive statistics . Obtaining preliminary information about descriptive statistics.
Practice (60 minutes): Students will work throughffsource: Coursebook, 183-211.
simple examples related to descriptive statistics In-{®. Quiz 3: (Descriptive statistics) Source: Coursebook, 183-211.
3 Class Discussion (60 minutes): Discussion on
descriptive statistics
Quiz 3 (10 minutes): A quiz at the end of the class|
covering the topics taught during the session
Lecture: Statistical inference . Obtaining preliminary information about Statistical inference.
Practice (60 minutes): Students will work through|fpource: Coursebook, 211-244.
simple examples related to statistical inference P. Quiz 4: (Statistical inference) Source: Coursebook, 211-244.
4 In-Class Discussion (60 minutes): Discussion on
statistical inference
Quiz 4 (10 minutes): A quiz at the end of the class
covering the topics taught during the session
Lecture: Statistical inference . Obtaining preliminary information about Statistical inference.
Practice (60 minutes): Students will work throughffsource: Coursebook, 211-244.
simple examples related to statistical inference
5
In-Class Discussion (60 minutes): Discussion on
statistical inference
Lecture: Correlation . Obtaining preliminary information about Correlation. Source:
Practice (60 minutes): Students will work through|fCoursebook, 245-250.
6 simple examples related to Correlation
In-Class Discussion (60 minutes): Discussion of
Correlation
Lecture: Correlation . Obtaining preliminary information about Correlation. Source:
Practice (60 minutes): Students will work through|fCoursebook, 245-250.
7 simple examples related to Correlation
In-Class Discussion (60 minutes): Discussion of
Correlation
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Data Analysis using the R Programmingffl. Obtaining preliminary information about Data Analysis using
Language R. Source: Coursebook, 183-250; 266-270.
Practice (60 minutes): Sample applications of Data
9 IAnalysis using R

In-Class Discussion (5 minutes): Discussion of Data
Analysis using R
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Lecture: Data Visualization using the R ProgrammingffL. Obtaining preliminary information about Data Visualization
Language sing R. Source: Coursebook, 111-183.

Practice (60 minutes): Sample applications of Dat

10 VVisualization using R

In-Class Discussion (5 minutes): Discussion of Dat

VVisualization using R

Lecture: Determining student project topics ource: Lecture Notes
Practice (90 minutes): Demonstration of sample

project applications

In-Class Discussion (90 minutes): Discussion o

project topics Source: Lecture Notes

11

Lecture: Project Preparation ource: Lecture Notes
Practice (90 minutes): Demonstration of projec

preparation stages in practice

In-Class Discussion (90 minutes): Discussion o

project preparation processes

12

Lecture: Project Preparation ource: Lecture Notes
Practice (90 minutes): Demonstration of projec

preparation stages in practice

In-Class Discussion (90 minutes): Discussion o

project preparation processes

13

Lecture: Student presentations ource: Lecture Notes
Practice (90 minutes): Demonstration of projec

analyses in practice

In-Class Discussion (90 minutes): Discussion o

project results.

14

Lecture: Student presentations ource: Lecture Notes
Practice (90 minutes): Demonstration of projec

analyses in practice

In-Class Discussion (90 minutes): Discussion o

project results.

15

16 Final eview of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 3

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)

Final (Examination Duration + Examination Prep. Duration)
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Total Workload:

Total Workload / 30(h):

ECTS Credit:

Ders Odrenim Ciktis1 & Program Ciktis1t Matrisi
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PC-1 istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili  problemleri  tanimlama,
modelleme ve ¢Ozim iretmede
kullanabileceklerdir. 4 4 4 4 4

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

PC-2 istatistiksel problemlerin belirlenmesi,
uygun veri toplama yontemlerinin segilmesi,
verinin  diizenlenmesi ve yorumlanmasi
stireglerinde  yeterlilik gosterecek ve bu
problemlerin ¢6ziimiinde gerekli analiz ve
modelleme yontemlerini segip
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, siire¢ ya da iiriinii
istatistiksel bakis agisiyla analiz  edip
yorumlayabilecek ve karsilastiklar1 sorunlara
uygun modern istatistiksel yontemlerle
coziim 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 Disiplinlerarast bir yaklasimla, farkli
alanlarda  edinmis  olduklart  bilgileri
sentezleyebileceklerdir.

Synthesise  knowledge  acquired  from
different disciplines through an
interdisciplinary approach

BC-5 istatistik alaminda edindikleri bilgi
birikimlerini  ve istatistiksel  diistinme
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.

PC-6 Istatistik alaminda yaygmm olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zekd teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek i¢in
kullanabileceklerdir. 4 4 4 4 4

Use at least one programming language and
computer and artificial  intelligence
technologies widely employed in statistics
for problem-solving, data analysis, and
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simulations.

BC-7 istatistik ve ilgili alanlardaki bilimsel
ve teknolojik gelismeleri izleyebilecek,
kariyer firsatlarin1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini belirleyebilecek
ve bu hedeflere ulasmak icin hayat boyu
ogrenme stratejilerini kullanabileceklerdir.

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

BC-8 Bilimsel arastirmalarim1 ve mesleki
faaliyetlerini ytriitiirken dogabilecek
hukuksal ~sonuglar1 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.

BC-9 Bireysel olarak ya da takimlarda etkin
bicimde ¢alisabileceklerdir.

Work effectively both independently and as
part of a team.

PC-10 Istatistik alaminda giivenilir bilgi
kaynaklarina ulasarak literatiir taramasi
yapabilecek  ve akademik aragtirma
tasarlayip yiiriitebileceklerdir.

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

PC-11  Istatistiksel ~konulari, teorileri,
ispatlari,  aragtirmalar1  ve  problem
¢Oziimlerini, istatistiksel terminoloji
kullanarak tiim paydaglara Tirkce ve
Ingilizcede sozlii ve yazili olarak etkili
bi¢imde 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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