Course Title

Scientific Research Methods in Genetic Engineering BTEC 560

Prerequisites

Language of
Instruction

Course Level

Course Type

Course
Coordinator

Instructors

Assistants

Goals

Content

Learning Outcomes

COURSE INFORMATON

Code Semester L+P Hour Credits ECTS

1-2 3+0 3 10

NONE

English

MSc Degree

Compulsory

Assist. Prof. Dr. Bahar Sogutmaz Ozdemir
Assist. Prof. Dr. Bahar Sogutmaz Ozdemir

NONE

The goal of this course is to introduce principles, methods and ethical issues
in scientific research addressing the issues in the field of Genetic
Engineering, and train the participants in the representation of their scientific
contribution.

Scientific studies in the field of Genetic Engineering are targeted in this
course by conducting interactive practices over the course topics: Basic
principles and fundamentals of scientific research, scientific research
methods, steps of hypothesis-driven science, literature review, use of
databases, experimental design, data analysis, types of literature,
presenting the scientific research results (thesis writing, review and research
article writing, oral presentation, poster presentation), scientific journals and
article publishing processes, grants and research project proposals, ethical
issues in scientific research and bioethics.

Program Teaching Assessment
Outcomes Methods Methods

1. Understand the principles of scientific research 4,6,10 1,3,4 CH
2. Understand the generation and evaluation of

research hypothesis 3,4,6,10 1,3,4 C.DH
3. Ability to conduct research techniques and analysis

in genetic engineering with the consideration of 1,2,3,4,5,6,8,10 1,3,4 C,D,H

ethical issues
4. Ability to prepare articles and present the results of

the scientific research study 1,2,3,4,6,7,9 1,3,4 C.DH
5. Ability to prepare project/research proposals and 1,2,3,4,5,6,7,10 1,3,4 CH

understand the fundamentals of grantsmanship

Teaching . ) . . . .
Methods: 1: Lecture, 2: Solving problems, 3: Homework, 4: Project
Assessment A: Exam, C: Homework, D: Report, H: Attendance




| Methods:

Week

10

11

12

13

14

Textbook

Additional Resources

COURSE CONTENT
Topics
Fundamentals Principles of Scientific Research
Common Conceptions and Misconceptions in Scientific Research
Scientific Research Methodology
Guidelines for Empirical Research
Steps of Hypothesis-driven Science

Types of Research Study Design

Data Analysis (Statistical Analysis and Basic Bioinformatic Tools)/ Use of
Databases

Types of Scientific Literature / Significance of Literature review
Structures of a Research Paper and Review Paper
Scientific Journals and Article Publishing Processes
Ethical Issues in Scientific Research and Bioethics

Guidelines for Response Paper Writing
Guidelines for Oral and Poster Presentations

Grants and Research Project Proposals

RECOMMENDED SOURCES

Resources
Explorable website — www.explorable.com

Lecture notes and related articles

MATERIAL SHARING

ASSESSMENT

Study Materials
Textbook/Lecture
Slides

Textbook/Lecture
Slides

Textbook/Lecture
Slides

Textbook/Lecture
Slides

Textbook/Lecture
Slides

Textbook/Lecture
Slides

Lecture
Slides/Articles

Textbook/Lecture
Slides

Textbook/Lecture
Slides/Articles

Lecture Slides

Lecture
Slides/Articles

Lecture Slides
Lecture Slides

Lecture Slides
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Documents Course materials (Lecture slides, documents, articles) are shared via Moodle.
Assignments Assignments are collected every other week.
Exams Students should submit the response papers at the final exam week.



http://www.explorable.com/

IN-TERM STUDIES NUMBER PERCENTAGE

Midterms (Presentations) 3 50
Homework 3 10
Final (Response Paper) 1 40
Total 100
CONTRIBUTION OF FINAL PROJECT TO OVERALL GRADE 40
CONTRIBUTION OF IN-TERM STUDIES TO OVERALL 60
GRADE
Total 100
COURSE CATEGORY Departmental courses

COURSE'S CONTRIBUTION TO PROGRAM

) Contribution
No Program Learning Outcomes

NA 1 2 3 45
Comprehends and implements basic sciences, mathematics and engineering

1 sciences at an advanced level. X

2 Possesses in-depth and broad knowledge including the latest developments X
in his/her field.

3 Performs critical analysis, synthesis and assessment of developments and X
ideas in his/her field of expertise.

4 Comprehends, designhs, implements and concludes an original research X

process independently.

Can conduct an extensive study producing a scientific or technological
5 innovation, developing a new scientific method or technological X
product/process, or applying an existing method to a new area.

Can reach the most recent information in an area and comprehend it; has a
6 high level of proficiency in methods and skills for conducting research using X
such information.

Able to communicate and discuss effectively in oral, written and visual
7 modes with peers and broad scientific and social groups by using a foreign X
language at least at the general level of C1 of European Language Portfolio.

Evaluates and communicates scientific, technological, social and cultural

8 developments, maintaining scientific objectivity and ethical responsibility. X
9 Contributes to scientific and technological literature by publishing outcomes X
of his/her studies in respected academic media.
10 Develops an original method, or applies an existing one to a new problem in X
genetic engineering.
ECTS ALLOCATED BASED ON STUDENT WORKLOAD BY THE COURSE DESCRIPTION
Duration Total
Activities Quantity Workload
(Hour)
(Hour)




Course Duration (Including the exam week: 14x Total course

hours) 14
Homework 3
Hours for off-the-classroom study (Pre-study, practice) 14
Mid-terms (Presentations) 3
Final Project 1

Total Work Load
Total Work Load / 25 (h)

ECTS Credit of the Course

10

15

90

42

30

42

45

90

249

9.96

10




Ders

Genetik Mihendisliginde Bilimsel Arastirma Yontemleri

On Kosul Dersleri

Dersin Dili

Dersin Seviyesi
Dersin Tiirii

Dersin Koordinatorii
Dersi Verenler

Dersin Yardimcilan

Dersin Amaci

Dersin igerigi

DERS BiLGILERi

Kodu Yariyil T+U Saat Kredi AKTS

BTEC 560 1-2 3+0 3 10

Ingilizce

Yiksek Lisans

Zorunlu

Dr. Ogr. Uyesi Bahar Sogutmaz Ozdemir
Dr. Ogr. Uyesi Bahar So§utmaz Ozdemir

YOK

Bu dersin amaci, Genetik Miihendisligi alanindaki konulari ele alan bilimsel
arastirmalarda ilke, yontem ve etik konular tanitmak ve katiimcilari
bilimsel katkilarinin temsili konusunda egitmektir.

Genetik Mlhendisligi alaninda yurdttlen bilimsel calismalar hedeflenerek,
ders konulari Uzerinden interaktif c¢alismalar vyapilacaktir: Bilimsel
arastirmanin temel ilkeleri ve esaslari, bilimsel arastirma ydntemleri ve
izlenmesi gereken basamaklar, literatiir taramasi, veritabanlarinin
kullanimi, deney dizayni, veri analizi, literatlr gesitleri, bilimsel arastirma
sonuclarini sunma yodntemleri (tez yazimi, derleme ve arastirma makale
yazimi, s0zli sunum, poster sunumu), bilimsel dergiler ve makale
yayinlanma siregleri, hibeler ve arastirma teklifleri, bilimsel arastirmada
etik konular ve biyoetik.

program Ogretim Olgme
Dersin Ogrenme Ciktilari Ogrenme Ny o oe .
Yontemleri Yontemleri
Ciktilar
1. Bilimsel arastirmanin temel ilkelerini anlar 4,6,10 1,3,4 CH
2. Arastirma hipotezinin olusturulmasi ve
dederlendirilmesini kavrar 3,4,6,10 1,3,4 C.DH
3. Etik ilkeler cercevesinde, arastirma ve analiz
yontemlerini genetik miihendisligi alaninda 1,2,3,4,5,6,8,10 1,3,4 C,D,H
uygular.
4. Bilimsel arastirma calismasinin sonuglarini sunabilir
ve makale olarak hazirlayabilir 1,2,3,4,6,7,9 1,3,4 C.DH
5. Proje/Arastirma dnerisi hazirlayabilir ve arastirma 1,2,3,4,5,6,7,10 1,3,4 CH

projesi olusturmanin basamaklari/streglerini anlar

Ogretim
Yontemleri:
Olgme
Yontemleri:

1: Ders, 2: Problem ¢6zme, 3: Odev, 4: Proje calismasi

A: Ara sinav ve final, C: Odev, D: Rapor, H: Yoklama




DERS AKISI

Hafta Konular

10

11

12

13

14

Ders Kitabi

Bilimsel Arastirmanin Temel ilkeleri

Bilimsel Arastirmada Yaygin Gorugsler ve Yanls Bilinenler
Bilimsel Arastirma Metodolojisi

Ampirik (Deneysel) Arastirmanin Ana Hatlari

Hipoteze Dayali Arastirmanin Basamaklari

Arastirma Desenleri

Veri Analizi (Istatistiksel Analizler ve Temel Biyoinformatik Araglar)/
Veritabani Kullanimi

Bilimsel Literatir Cesitleri / Literatir taramanin 6nemi
Arastirma Makalesi ve Derleme Makalesinin Yapilari
Bilimsel Dergiler ve Makale Basim Stiregleri

Bilimsel Arastirmada Etik Konular ve Biyoetik

Makale Inceleme/Degerlendirmenin Esaslari
S6zIG Sunum ve Poster Sunumu Hazirlamanin Esaslan

Hibeler ve Arastirma Projesi Teklifleri

KAYNAKLAR

Resources
Explorable website — www.explorable.com

Diger Kaynaklar

Ders notlari ve ilgili makaleler

MATERYAL PAYLASIMI

Calisma
Malzemeleri

Ders kitabi/Ders
Notlari

Ders kitabi/Ders
Notlari

Ders kitabi/Ders
Notlari

Ders kitabi/Ders
Notlari

Ders kitabi/Ders
Notlari

Ders kitabi/Ders
Notlari

Ders
Notlari/Makaleler

Ders kitabi/Ders
Notlari

Ders kitabi/Ders
Notlari/Makaleler

Ders Notlari

Ders
Notlari/Makaleler

Ders Notlari
Ders Notlari

Ders Notlari
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Ders Materyali (Ders notlari, dokiimanlar, makaleler) Moodle aracilidi ile

Dokiimanlar

paylasilacaktir.
Odevler Odevler verilen tarihten 2 hafta sonra toplanacaktir.

Ogrencilerin makale degerlendirmelerini (response paper) final sinavi
Sinavlar 9 9 (resp paper)

haftasinda teslim etmeleri gerekmektedir.



http://www.explorable.com/

DEGERLENDIRME SiSTEMI

YARIYIL ICi CALISMALARI SAYI
Ara sinav (Sunum) 3
Odev 3
Final sinavi (Response Paper/Makale dederlendirmesi) 1
Toplam
Finalin Basariya Orani
Yil iginin Basariya Orani
Toplam

DERS KATEGORISi

DERSIN PROGRAM CIKTILARINA KATKISI

No Program Ogrenme GCiktilar

10

Temel bilimleri, matematik ve muhendislik bilimlerini Gst diizeyde anlar ve
uygular.

Alaninda en son gelismeler
derinlemesine bilgi sahibidir.

Uzmanlik alanindaki fikirlerin ve gelismelerin elestirel analizini, sentezini
ve dederlendirmesini yapar.

dahil olmak Uzere genislemesine ve

Ozgiin bir arastirma siirecini bagimsiz olarak algilar, tasarlar, uygular ve
sonuclandirir.

Bilime veya teknolojiye yenilik getiren, yeni bir bilimsel yéntem veya
teknolojik drin/streg gelistiren ya da bilinen bir yéntemi yeni bir alana
uygulayan kapsamli bir calisma yapar.

Bir alanda en yeni bilgilere ulasir ve bunlan kavrayarak arastirma
yapabilmek igin gerekli yontem ve becerilerde Ust diizeyde yeterlige sahip
olur.

Uzmanlhk alaninda c¢alisanlarla ve daha genis bilimsel ve sosyal
topluluklarla yazili ve s6zli etkin iletisim kurar, bir yabanci dili en az
Avrupa Dil Portféyli C1 Genel Dlizeyinde kullanarak ileri diizeyde yazil,
sozllu ve gorsel iletisim kurar ve tartisir.

Bilimsel, teknolojik, sosyal ve kdilttirel gelismeleri dederlendirir ve bilimsel
tarafsizlik ve etik sorumluluk bilinciyle topluma aktarir.

Akademik calismalarinin  giktilarini  saygin  akademik
yayinlayarak bilim ve teknoloji literatlriine katkida bulunur.

ortamlarda

Genetik miuhendisliginde, 6zgin bir yontem gelistirir veya bilinen bir
y6ntemi yeni bir probleme uygular.

KATKI YUZDESI
50
10
40
100
40
60

100

B6lim Dersleri

Katki Dlzeyi
ib1 234 5

X

X




AKTS / is YUKU TABLOSU

Etkinlik SAYISI
Ders Siresi (Sinav haftasi dahil, 14x toplam ders saati) 14
Odev 3
Sinif Digi Ders Galisma Siiresi (On calisma, pekistirme) 14
Ara sinav (Sunumlar) 3

1

Final

Toplam is Yiikii
Toplam is Yiikii / 25 (s)

Dersin AKTS Kredisi

Suresi
(Saat)

10

15

90

Toplam
Is Yuki
(Saat)

42
30
42
45
90
249
9.96

10
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