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Dersin Amaci

(Course Objectives)

Bir problem kurgulamayi, gereksinimlerden yola ¢ikarak yenilikgi bir fikri tasarlamayi ve ¢6zim
uretmeyi disiplinlerarasi bir yaklagimla ele alan bu derste 6grencilerin arastiran ve sorgulayan bir bakig
acisi gelistirmesi ve yeni yontemlerle ¢ozilmesi gereken bir sorunu dogru saptayarak ve/veya
kurgulayarak ¢o6zum Uretmeleri amacglanmaktadir. Dersin sonunda; 6grenciler tasarim odakh
dusunebilecek, problemleri fark etmeyi 6grenecek, isbirlidi icinde glinimizin karmasik sorunlarina
birlikte yaratici ¢dzimler treteceklerdir.

In this course, which deals with posing a problem, designing an innovative idea based on the
requirements and producing a solution with an interdisciplinary approach, it is aimed that the students
develop an inquiring and questioning perspective and produce a solution by correctly identifying and/or
constructing a problem that needs to be solved with new methods. At the end of the lesson; Students
will be able to have a design thinking approach, learn to recognize problems, and jointly produce
creative solutions to today's complex problems.

Dersin igerigi

(Course Content)

Cok disiplinli bir ortamda, Tasarim Odakli Dislince ile gilincel karmasik problemlerin dogru
tanimlanmasi ve ¢6zim yontemlerinin kuramsal olarak islenmesi, saptanan problem ve gereksinimler
dogdrultusunda geligtirilen projelerin uygulandidi takim calismalari.

In a multi-disciplinary environment, team work in which the projects developed in line with the
identified problems and requirements are applied, the correct definition of contemporary complex
problems and the theoretical processing of solution methods with Design Thinking.

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Bireysel ve toplumsal Olgekte problemler Uzerine digtinme, glincel sorunlar belirleme, ¢ézimleme
yapma ve tasarim odakl ¢6zum 6nerilerini sunabilme [P27-11a],

2. Her anlamda, yenilesim/inovasyon igin tasarim siireglerinin aragsallastirabilme [P27-1143],

3. Her tirden toplumsal ve teknolojik baglamda kullaniciyr odagina alan, surdurdlebilir bir yenilesimcilik
anlayisi gelistirilebilmesi igin glinimuzin karmasik ve cetrefilli problemlerinin (wicked problems) dogru
ve/veya yeniden tanimlarini yapabilme [P27-11a],

4. Farkh disiplinlerin birlikteliginde, cesitli sektér ve alanlarda projeler gelistirme, iyilestirme ve yeniden
tasarlama calismalari yapabilme [P27-11a],

5. Dogru problem tanimlamadan yola ¢ikarak, neden sonug iligkisini dogru kurgulayarak farkh bakig
acilari gelistirebilme [P27-11a],

6. Tasarim kararlarinin uzun vadeli etkilerini kavrayabilme, farkh kdlturlere karsi duygudaslik/empati
gelistirebilme [P27-114a],

7. Cok disiplinli, farkli kdlturlerin bir aradaligindaki is ortamlarinda, problem ¢6zim ve tasarim
sureclerinde amaca uygun olarak dustnceleri dogru aktarabilecek cesitli ve ¢oklu ortamlarda iletisim
teknikleri edinebilme [P27-11a].

Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Upon successful completion of the course, the students are able to:

1. To be able to think about problems on an individual and social scale, to identify current problems, to
analyze and to offer design-oriented solution proposals [P27-11a],




2. Instrumentalization of design processes for innovation/innovation in every sense [P27-11a],

3. To be able to accurately and/or redefine today's complex and wicked problems in order to develop a
sustainable understanding of innovation that focuses on the user in all social and technological
contexts [P27-11a],

4. To be able to develop, improve and redesign projects in various sectors and fields in the cooperation
of different disciplines [P27-11a],

5. To be able to develop different perspectives by establishing the cause-effect relationship correctly,
starting from the correct problem definition [P27-11a],

6. To be able to comprehend the long-term effects of design decisions,developing empathy/empathy
towards different cultures [P27-11a],

7. To be able to acquire communication techniques in multi-disciplinary and multi-cultural business
environments, in problem solving and design processes, and in various and multi-media environments
that can convey thoughts in accordance with the purpose [P27-11a].

[Note: Numbers in brackets are indicating the related program outcomes]
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e icat Gikar(ma): Engin Ayaz ve Kerem Alper at TEDxReset 2014
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Ne(den)? | Kerem Alper & Engin Ayaz | TEDxKog¢University
https://www.youtube.com/watch?v=9jqJIEIXBC8
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https://www.youtube.com/watch?v=gjyDglojxWg
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How to Build Your Creative Consciousness? | David Kelley, IDEO
https://www.ted.com/talks/david kelley how to build your creative confidence

Designers- think big | Tim Brown, IDEO
https://www.ted.com/talks/tim _brown urges designers_to think big/transcript

Speed up Innovation with Design Thinking | Guido Stompff | TEDxVenlo
https://www.youtube.com/watch?v=ZBxZC9I6xyk

Design is in the Details | Paul Bennet, IDEO
https://www.ted.com/talks/paul _bennett _design is_in_the details

The First Secret of Design is... noticing | Tony Fadell
https://www.ted.com/talks/tony_fadell_the_first_secret_of_design_is_noticing/transcript

Steve Jobs and Bill Gates Together in 2007 at D5
https://www.youtube.com/watch?v=ZWaX1g_ 2SSQ

https://www.ted.com/search?g=innovation
The future we're building -- and boring | Elon Musk
https://www.youtube.com/watch?v=zIwLWfaAg-8&ab channel=TED

Rare interview with billionaire Elon Musk on his plans to colonize Mars | 60 Minutes Australia

https://www.youtube.com/watch?v=ippYts JvUk&ab channel=60MinutesAustralia

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Ders Ogrenme Giktilan
Tasarim Odakli Dusunceye Girig (Asenkron: Cevrimici kaynakca, davetli 3,56
konusmaci vb.)

e Design Thinking Nedir?
e Empatinin Gicl
1 e Farkh Agilardan .Bakabilmek
e Fikir Gelistirme Oncesinde Veri Toplamak
e Zihninizi Yaraticiiga Hazirlamak
e Yaratici Fikirler Gelistirebilmek
e Brainstorm, Painstorm ve Bodystorm Uygulamalarini
Yoénetebilmek
e Hikaye Anlatimi Teknigi ve Kullanimi
e Takim Ruhu Yaratabilmek
. 3,56
Inovasyon ve Yaraticilik Kavramlarina Girig (Asenkron)
2

e  Genel Tanimlamalar: Inovasyon ve Yaratici Dustince
e Yeni Fikirden, Yenilikgilige Gegis
e  Yaratici ve Yenilikci Kisilerin Ozellikleri Nelerdir?



https://www.youtube.com/watch?v=V7uOBP0Q9us
https://www.ted.com/talks/david_kelley_how_to_build_your_creative_confidence
https://www.ted.com/talks/tim_brown_urges_designers_to_think_big/transcript
https://www.youtube.com/watch?v=ZBxZC9I6xyk
https://www.ted.com/talks/paul_bennett_design_is_in_the_details
https://www.youtube.com/watch?v=ZWaX1g_2SSQ
https://www.ted.com/search?q=innovation
https://www.youtube.com/watch?v=zIwLWfaAg-8&ab_channel=TED
https://www.youtube.com/watch?v=ippYts_JvUk&ab_channel=60MinutesAustralia

e  Yenilikci Ulke ve Firmalardan Ornekler

Empati (Asenkron: Cevrimigi kaynakga, davetli konugsmaci vb.) 3,56

e  Empati Kavrami

e Dogaya, Cevreye ve Sirdurllebilirlige Bakis

e  Sodylesi, Gozlem ve Belgeleme Yontemleri

e  Empati Haritasi

e  Golgeleme

e  Beden Firtinasi (Bodystorm)

Proje Haftasi | (Tartisma, gruplarin olusturulmasi, grup ¢alismasi) 1.2,4,57

Problemi tanimlama (Asenkron: Cevrimigi kaynakga, davetli konugmaci 3,56

vb.)

e  Kullanici Gereksinimlerini Tanimlama

e  Veri Toplama Araglari

e Kisilik Kartlari (Persona)

e  Duslince Haritalan

e  Kullanici Deneyimi Haritasi

Proje Haftas: Il: (Grup Calismasi- Gézlemle: Dahil Ol, igine Gir, Veri 1,2,4,57

Toplama, Persona)

Fikir Uretme (Asenkron: GCevrimici kaynakga, davetli konugmaci vb.) 3,5, 6

° Beyin Firtinasi ve Kavram Haritasi (Brainstorm, Braindump,

Brainwrite, Brainwalk, Mind Map ve Scamper gibi uygulayimlar)

e  Karalama (Sketchstorm)

e  Oyun Firtinasi (Gamestorming)

o  Oykiilestirme (Storyboard)

e Kitlesel Firtina (Crowdstorm)

e  Birlikte/Es-Yaratim

Proje Haftasi lll: (Grup Calismasi- Kitle kaynak uygulamasi) 1,2,4,57
3,56

Prototipleme (Asenkron: Cevrimici kaynakca, davetli konusmaci vb.)

e  Prototip olusturma ve konsept gelistirme asamasi
e  Prototip tirleri
e  Prototip stratejisi

e  Hizli prototipleme ve sanal prototipleme




e  Prototip drnekleri

e  Hizli Prototipleme

10 Proje Haftasi IV: (Grup Calismasi- Fikirlestir: Oyunlastirma) 1,2,4,57
Gamestorming/Sketchstorming/Storyboard/Crowdstorming) )
Test Etme 3,56
11
e Test etme yontemleri
o  Gelistirme
12 Proje Haftasi V (Gruplar arasi ¢alisma- Test Etme: Secime bagli 1,2,4,57
kaynaklar: Tabletop Simulator, Steam Mod Uygulamalari vb.)
Yenilesimci Girigsimcilik 3,5,6
e  Temel Girisimcilik Kavramlari
e Start-up Firmalarin Yenilikgilik ve Yaraticiliktaki Rolu
Universiteler; Kulugka Merkezleri (Isik Universitesi Teknoloji Transfer
Ofisi), KOSGEB
¢ Crowdfunding ve Crowdsourcing Platformlari
13 . S :
e Kickstarter Veri Hizmetleri
e  Girisimcilik Turleri
e Sosyal Girigimcilik, Kurum ici Girisimcilik ve Kar Amaci Glden
Girisimcilik
e Ornekler
e Olay Cozumlemesi (Vaka Analizi)
14 Genel Degerlendirme- Proje Degerlendirmeleri 1,2,3,4,5,6,7
COURSE PLAN
Week Lecture Topics Course Learning
Outcomes
Introduction to Design Thinking 3,56
e What is Design Thinking?
1 e The Power of Empathy
e Being able to see from different point of views
e  Gathering Data Before Idea Development
e  Preparing Your Mind for Creativity
e Developing Creative Ideas
e Managing Brainstorm, Painstorm and Bodystorm Applications
e  Storytelling Technique and Use
e Ability to create Team Spirit
Introduction to Innovation and Creativity (Asenkron) 3,56
l Definitions: Innovation and Creative Thinking
2 \ Transition from New Idea to Innovation
\ What are the Characteristics of Creative and Innovative
people ?
\ Examples from Innovative Countries and Companies
Empathy 3,56
3

e The Concept of Empathy




e Overview of Nature, Environment and Sustainability

o Conversation, Observation and Documentation Methods
o Empathy Map

e Shading

e Bodystorm

Project Week | (Discussions, group building, group work)

1,2,4,57

Identifying the problem

e Defining User Requirements
e Data Collection Tools

e Personality Cards (Persona)
e Thought Maps

e User Experience Map

3,56

Project Week II: (Group Work- Observe/Engage/Immerse, Data
Acquisition, Persona)

1,2,4,57

Idea Generation

e Brainstorming and Concept Map (Applications such as Brainstorm,
Braindump, Brainwrite, Brainwalk, Mind Map and Scamper)

e Sketchstorm
e Gamestorming
e Storyboarding
e Crowdstorm

e Co-Creation

3,56

Project Week Ill: (Group Work- Crowdsourcing application)

1,2,4,57

Prototyping

e Prototyping and concept development phase
e Types of prototypes

e Prototype strategy

e Rapid prototyping and virtual prototyping

e Examples of prototypes

e Rapid Prototyping

3,5,6




e Test and Development
e Tabletop Simulator, Steam Mod Apps etc.
10 Project Week 1V: (Group Work- Ideate: 1,2,4,5,7
Gamestorming/Sketchstorming/Storyboard/Crowdstorming)
Testing 3,5,6
11 e Testing methods
e Development
12 Project Week V: (Intergroup Work-Testing: Optional Sources: Tabletop 1,2,4,57
Simulator, Steam Mod Applications, etc.).
Innovative Entrepreneurship 3,56
o Fundamental concepts of Entrepreneurship
e Role of Start-up Firms in Innovation and Creativity
Universities; Incubation Centers (Isik University Technology Transfer
Office), KOSGEB
13 Crowdfunding and Crowdsourcing Platforms
. Kickstarter Data Services
Types of Entrepreneurship
. Social Innovation, Intrapreneurship and Entrepreneurship
Examples
. Incident Analysis (Case Analysis)
14 Review and evaluation. 1,2,3,4,56,7
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) 8 30
Deney Raporlari (Experiment Reports)
Yariyil igi Seminer (Seminars)
Calismalari
Odevler (Homework)
(Semester
Activities) Sunum (Presentations)
Derse Katilim (Participation) 14 20
Doénem Projesi (Term Project) 1 50
YARIYIL SONU SINAVI (FINAL EXAM)
Toplam (Total) 100




DERSIN PROGRAM GIKTILARINA KATKISI

Isik Universitesi Makine/Mekatronik/Otomotiv Muhendlsllgl Lisans Programlarl Ciktilan

a. Matematik, fen bilimleri ve ilgili miihendislik disiplinine 6zgi konularda yeterh bilgi birikimi.

b. Bu alanlardaki kuramsal ve uygulamali bilgileri, karmasik miihendislik problemlerinde
kullanabilme becerisi.

a. Karmasik mihendislik problemlerini tanimlama, formiile etme ve ¢ézme becerisi.

o

. Bu amagla uygun analiz ve modelleme yontemlerini segme ve uygulama becerisi.

a. Karmasik bir sistemi, suireci, cihazi veya trtinu gergekgi kisitlar ve kosullar altinda, belirli
gereksinimleri karsilayacak sekilde tasarlama becerisi.

b. Bu amagla modern tasarim yéntemlerini uygulama becerisi.

a. Mihendislik uygulamalarinda karsilasilan karmasik problemlerin analizi ve ¢6zimu igin gerekli
olan modern teknik ve araglari gelistirme, segme ve kullanma becerisi.

o

. Bilisim teknolojilerini etkin bir sekilde kullanma becerisi.

)

. Karmasik mihendislik problemlerinin veya disipline 6zgi arastirma konularinin incelenmesi igin
deney tasarlama becerisi.

. Deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.

. Disiplin ici takimlarda etkin bigimde c¢aligsabilme becerisi.

. Cok disiplinli takimlarda etkin bi¢cimde galisabilme becerisi.

. Bireysel calisma becerisi.

. S0zl ve yazili etkin iletisim kurma becerisi.

. En az bir yabanci dil bilgisi.

. Etkin rapor yazma ve yazili raporlari anlama becerisi.

. Tasarim ve Uretim raporlari hazirlayabilme becerisi.

. Etkin sunum yapabilme becerisi.

Acik ve anlasilir talimat verme ve alma becerisi.

. Yagsam boyu 6grenmenin gerekliligi bilinci.

. Bilgiye erigsebilme, bilim ve teknolojideki gelismeleri izleme ve kendini surekli yenileme becerisi.

. Etik ilkelerine uygun davranma, mesleki ve etik sorumluluk bilinci.

. Miihendislik uygulamalarinda kullanilan standartlar hakkinda bilgi.

10

. Proje yOnetimi, risk yénetimi ve degisiklik ydnetimi gibi, is hayatindaki uygulamalar hakkinda bilgi.

. Girisimcilik, yenilikgilik hakkinda farkindalik.

. Surdurilebilir kalkinma hakkinda bilgi.

11
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. Miihendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, cevre ve giivenlik
Uzerindeki etkileri ve ¢agin mihendislik alanina yansiyan sorunlari hakkinda bilgi.

o

. Mihendislik ¢ézimlerinin hukuksal sonuglari konusunda farkindalik.

(1) Tam Katki o (2) Kismi Katki O

CONTRIBUTION of the COURSE on PROGRAM OUTCOMES

Isik University Mechanical/Mechatronics/Automotive Engineering Programs Outcomes

a. Adequate knowledge in mathematics, science and engineering subjects pertaining to the
relevant discipline.

. Ability to use theoretical and applied knowledge in these areas in complex engineering problems.

. Ability to identify, formulate, and solve complex engineering problems.

. Ability to select and apply proper analysis and modeling methods for this purpose.

QO IT|(o T

. Ability to design a complex system, process, device or product under realistic constraints and
conditions, in such a way as to meet the desired result.

o

. Ability to apply modern design methods for this purpose.

Q

. Ability to devise, select, and use modern techniques and tools needed for analyzing and solving
complex problems encountered in engineering practice.

b. Ability to employ information technologies effectively.

a. Ability to design experiments for investigating complex engineering problems or discipline specific
research questions.

b. Ability to conduct experiments, gather data, analyze and interpret results for investigating
complex engineering problems or discipline specific research questions.

. Ability to work efficiently in intra-disciplinary teams.

. Ability to work in multi-disciplinary teams.

. Ability to work individually.

. Ability to communicate effectively, both orally and in writing.

. Knowledge of a minimum of one foreign language.

. Ability to write effective reports and comprehend written reports.

. Ability to prepare design and production reports.

DO |IT|Q|O|(T|D

. Ability to make effective presentations.

f. Ability to give and receive clear and intelligible instructions.




. Recognition of the need for lifelong learning.

to educate him/herself.

. Ability to access information, to follow developments in science and technology, and to continue

. Consciousness to behave according to ethical principles and professional and ethical
9 responsibility.

b. Knowledge on standards used in engineering practice.

change management.

. Knowledge about business life practices such as project management, risk management, and

10 b. Awareness in entrepreneurship and innovation.

c. Knowledge about sustainable development.

11 and safety, and contemporary issues of the century reflected into the field of engineering.

. Knowledge about the global and social effects of engineering practices on health, environment,

b. Awareness of the legal consequences of engineering solutions.

(1) Full Contribution @ (2) Partial Contribution O

AKTS-iS YUKU TABLOSU (ECTS-WORK LOAD TABLE)

DERS ETKINLIKLERI Sayi Siire (Saat)

(COURSE ACTIVITIES) (Quantity) (Time (h))

is Yiikii (saat)

(Work Load
(h))

Ders Siresi
14 2
(Lectures)

28

-Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)

(Final Exam (Preparation included))

Kisa Sinavlar (Hazirlik Suiresi Dahil)

(Quizzes (Preparation included))

Doénem Odevi / Projesi

(Term Project)

25

Deney Raporlari

(Experiment Reports)

Bitirme Tezi/Projesi

(Graduation Project)

Seminer

(Seminars)

Sinif Dis1 Galisma Siresi
14 1
(Out class working time)

14

Odevler

(Homework)




Sunum

(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)

(Midterm Exams (Preparation included))

Proje

(Projects)

Laboratuvar

(Laboratory Work)

Toplam ls Yiikii (saat)
75
(Total Work Load (h))

Dersin AKTS Kredisi (Toplam ls Yiikii / 25)

(ECTS Credits of the course (Total Work Load
25))
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