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Dersin Amaci

(Course Objectives)

Ogrencilerin problem kurgulamasini, gereksinimlerden yola ¢ikarak yenilikgi bir fikri tasarlamay!
ve ¢6zum uretmeyi disiplinlerarasi bir yaklagimla ele alan bu derste 6drencilerin arastiran ve
sorgulayan bir bakis agisi gelistirmesi ve yeni ydntemlerle ¢bzulmesi gereken bir sorunu dogru
saptayarak ve/veya kurgulayarak ¢dzim Uretmeleri amaclanmaktadir.

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.

Dersin igerigi

(Course Content)

Cok disiplinli bir ortamda, Tasarim Odakl Duslince ile giincel karmasik problemlerin dogru
tanimlanmasi ve ¢6zim yodntemlerinin kuramsal olarak islenmesi, saptanan problem ve
gereksinimler dogrultusunda gelistirilen projelerin uygulandigi 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 dlgekte problemler Gzerine digindr, giincel sorunlari belirler,
¢ozimleme yaparak tasarim odakli ¢ézim Onerilerini sunar [3.1],

2. Her anlamda, yenilesim/inovasyon igin tasarim sureglerini aragsallastirir [3.1],

3. Kullaniciy1 odagina alan, surdirulebilir bir yenilesimcilik anlayisla karmasik problemlerin
yeniden tanimini yapar [3.1],

4. Farkl disiplinlerin birlikteliginde, gesitli sektor ve alanlarda proje gelistirme, iyilestirme ve
yeniden tasarlama yapar [3.1],

5. Problem tanimlamada neden sonug iligkisini dogru kurgulayarak farkli yaklagimlar getirir
[3.1],

6. Tasarim kararlarinin uzun vadeli etkilerini kavrar [3.1],

7. Farkli kilturlere kargi duygudaslik/empati gelistirir [3.1],

8. Cok disiplinli ortamlarda problem ¢ézimleri igin iletisim teknikleri gelistirir [3.1].

[Not: Késeli parantez icindeki sayilar ilgili program ciktilarinin numaralarini isaret etmektedir]

Students who pass the course satisfactorily:

Students who successfully complete this course:

1. Think about problems at the individual and societal levels, identify current issues, analyze
them, and present design-focused solutions [3.1],

2. Utilize design processes as tools for innovation in every sense [3.1],

3. Redefine complex problems with a user-centered, sustainable innovation approach [3.1],

4. Develop, improve, and redesign projects in various sectors and fields through the
collaboration of different disciplines [3.1],

5. Bring different approaches by correctly establishing cause-and-effect relationships in
problem definition [3.1],

6. Understand the long-term effects of design decisions [3.1],

7. Develop empathy towards different cultures [3.1],

8. Develop communication techniques for problem solving in multidisciplinary environments
[3.1].

[Note: Numbers in brackets are indicating the related program outcomes]
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DERS PLANI

Hafta

Teorik Ders Konulari

Laboratuvar/Uygulama Konulari

Tasarim Odakli Disuinceye Giris (Asenkron: Cevrimici kaynakga, davetli konusmaci

vb.)

e Design Thinking Nedir?
e Empatinin Gicl
e Farkh Acilardan Bakabilmek
1 e  Fikir Gelistirme Oncesinde Veri Toplamak
e Zihninizi Yaraticihga Hazirlamak
e Yaratici Fikirler Gelistirebilmek
e Brainstorm, Painstorm ve Bodystorm Uygulamalarini Yénetebilmek
e Hikaye Anlatimi Teknigi ve Kullanimi
Takim Ruhu Yaratabilmek
inovasyon ve Yaraticilik Kavramlarina Giris (Asenkron)
¢ Genel Tanimlamalar: Inovasyon ve Yaratici Dugtince
2 e Yeni Fikirden, Yenilik¢ilige Gegis
e Yaratici ve Yenilikgi Kisilerin Ozellikleri Nelerdir?
e  Yenilikgi Ulke ve Firmalardan Ornekler
Empati (Asenkron: Cevrimici kaynakga, davetli konusmaci vb.) -
° Empati Kavrami
e Dogaya, Cevreye ve Sirdirulebilirlige Bakis
3 e  Soylesi, Gézlem ve Belgeleme Yontemleri
e  Empati Haritasi
e  Golgeleme
e Beden Firtinasi (Bodystorm)
4 Proje Haftasi | (Tartisma, gruplarin olusturulmasi, grup ¢alismasi) -
Problemi tanimlama (Asenkron: Cevrimigi kaynakga, davetli konugmaci vb.) -
e  Kullanici Gereksinimlerini Tanimlama
5 e  Veri Toplama Araglari
e Kisilik Kartlari (Persona)
° Dusunce Haritalari
e  Kullanici Deneyimi Haritasi
6 Proje Haftasi Il: (Grup Calismasi- Gézlemle: Dahil Ol, igine Gir, Veri Toplama, -
Persona)
Fikir Uretme (Asenkron: Cevrimici kaynakca, davetli konusmaci vb.) -
e  Beyin Firtinasi ve Kavram Haritasi (Brainstorm, Braindump, Brainwrite,
Brainwalk, Mind Map ve Scamper gibi uygulayimlar)
7 e  Karalama (Sketchstorm)
e  Oyun Firtinasi (Gamestorming)
e  Oykiilestirme (Storyboard)
e  Kitlesel Firtina (Crowdstorm)
e  Birlikte/Es-Yaratim
8 Proje Haftasi lll: (Grup Calismasi- Kitle kaynak uygulamasi) -
Prototipleme (Asenkron: Cevrimici kaynakga, davetli konusmaci vb.) -
° Prototip olusturma ve konsept gelistirme asamasi
° Prototip turleri
9 e  Prototip stratejisi
e  Hizli prototipleme ve sanal prototipleme
e  Prototip érnekleri
e  Hizli Prototipleme
10 Proje Haftasi IV: (Grup Calismasi- Fikirlestir: Oyunlastirma) -
Gamestorming/Sketchstorming/Storyboard/Crowdstorming) )
1 Test Etme -
e Test etme yontemleri Geligtirme
12 Proje Haftasi V (Gruplar arasi ¢calisma- Test Etme: Secime bagli kaynaklar: Tabletop -

Simulator, Steam Mod Uygulamalari vb.)




Yenilesimci Girisimcilik
e  Temel Girigsimcilik Kavramlari
e  Start-up Firmalarin Yenilikcilik ve Yaraticiliktaki Rolu
Universiteler; Kulugka Merkezleri (Isik Universitesi Teknoloji Transfer Ofisi),
KOSGEB

13 |» Crowdfunding ve Crowdsourcing Platformlar
o Kickstarter Veri Hizmetleri
e  Girisimcilik Turleri
e  Sosyal Girisimcilik, Kurum ici Girisimcilik ve Kar Amaci Giden Girisimcilik
e Ornekler
e Olay Coziimlemesi (Vaka Analizi)
14  |Genel Degerlendirme- Proje Degerlendirmeleri -
COURSE PLAN
Hafta Teorik Ders Konulari Laboratory / Tutorial Work
Introduction to Design Thinking
e What is Design Thinking?
e The Power of Empathy
e Being able to see from different point of views
1 e  Gathering Data Before |dea Development
e  Preparing Your Mind for Creativity
e Developing Creative Ideas
e Managing Brainstorm, Painstorm and Bodystorm Applications
e Storytelling Technique and Use
Ability to create Team Spirit
Introduction to Innovation and Creativity (Asenkron) -
e Definitions: Innovation and Creative Thinking
2 e Transition from New Idea to Innovation
e What are the Characteristics of Creative and Innovative people ?
e Examples from Innovative Countries and Companies
Empathy -
e The Concept of Empathy
e Overview of Nature, Environment and Sustainability
3 e Conversation, Observation and Documentation Methods
e Empathy Map
e Shading
e Bodystorm
4 Project Week | (Discussions, group building, group work) -
Identifying the problem -
e Defining User Requirements
5 e Data Collection Tools
e Personality Cards (Persona)
e Thought Maps
e User Experience Map
6 Project Week II: (Group Work- Observe/Engage/Immerse, Data Acquisition, Persona) -
Idea Generation -
e Brainstorming and Concept Map (Applications such as Brainstorm, Braindump,
Brainwrite, Brainwalk, Mind Map and Scamper)
7 e Sketchstorm
e Gamestorming
e Storyboarding
e Crowdstorm
e Co-Creation
8 Project Week llI: (Group Work- Crowdsourcing application) -
Prototyping -
e Prototyping and concept development phase
e Types of prototypes
e Prototype strategy
9 e Rapid prototyping and virtual prototyping
e Examples of prototypes
e Rapid Prototyping
e Test and Development
e Tabletop Simulator, Steam Mod Apps etc.
10 Project Week 1V: (Group Work- Ideate: -

Gamestorming/Sketchstorming/Storyboard/Crowdstorming)




Testing -

11 e Testing methods
e Development
12 Project Week V: (Intergroup Work-Testing: Optional Sources: Tabletop Simulator, -

Steam Mod Applications, etc.).

Universities; Incubation Centers (Isik University Technology Transfer Office),
13 |KOSGEB Crowdfunding and Crowdsourcing Platforms

Innovative Entrepreneurship -

Fundamental concepts of Entrepreneurship
Role of Start-up Firms in Innovation and Creativity

Kickstarter Data Services

Types of Entrepreneurships

Social Innovation, Intrapreneurship and Entrepreneurship Examples
Incident Analysis (Case Analysis)

14 Review and evaluation. -

DERSIN DEGERLENDIRME SISTEMI

(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) 8 30

Dénem Odevi / Projesi (Term Project) - -

Yaniyil igi Deney Raporlari (Experiment Reports) - ;
Calismalari  |Seminer (Seminars) - -

Odevler (Homework) - -

(Semester
Activities) |Sunum (Presentations) - -
Derse Katilim (Participation) 14 20
Doénem Projesi (Term Project) 1 50
YARIYIL SONU SINAVI (FINAL EXAM) 1 50
Toplam (Total) 100

DERSIN PROGRAM GIKTILARINA KATKISI

MAKINE/MEKATRONIK MUHENDISLIGi PROGRAM CIKTILARI (MUDEK 3.1)
a. MUHENDISLER ICIN TEMEL NITELIKLER
MC-1. Miihendislik Bilgisi: Katki
11 Matematik, fer) bilimleri, temel muhendislik, bilgisayarla hesaplama ve ilgili mihendislik disiplinine 6zgu
) konularda bilgi.
1.2 Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili miihendislik disiplinine 6zgu
’ konulardaki bilgilerin karmasik mihendislik problemlerinin ¢6zimunde kullanabilme becerisi.
MC-2. Problem Analizi:
2.1 Karmasik mihendislik problemlerini, temel bilim, matematik ve muhendislik bilgilerini kullanarak
i tanimlama, formile etme ve analiz becerisi.
29 Ele alinan karmasik mihendislik problemleriyle ilgili BM Sirdliriilebilir Kalkinma Amaclarini gdzeterek
i tanimlama, formile etme ve analiz becerisi.
MC-3. Miihendislik Tasarimi:
31 Karmasik mihendislik problemlerine yaratici ¢ézimler tasarlama becerisi; v
3. Karmasik sistemleri, siregleri, cihazlari veya Urunleri gergekgi kisitlari ve kosullari gézeterek, mevcut ve
) gelecekteki gereksinimleri karsilayacak bicimde tasarlama becerisi.
b. MUHENDISLIK PROBLEMLERINI INCELEME ARAG VE YONTEMLERI
MC-4. Teknik ve Araglarin Kullanimi:
Karmasik muhendislik problemlerinin analizi ve ¢dzimine yonelik, tahmin ve modelleme de dahil olmak
41 lizere, uygun teknikleri, kaynaklari ve modern mihendislik ve bilisim araglarini, sinirlamalarinin da
farkinda olarak segme ve kullanma becerisi.
MG-5. Aragtirma ve inceleme:
51 Karmasik muhendislik problemlerinin incelenmesi icin literatiir arastirmasi yapma becerisi.
5.2 | Karmasik mihendislik problemlerinin incelenmesi igin deney tasarlama becerisi.
5.3 Karmasik mihendislik problemlerinin incelenmesi icin deney yapma, veri toplama, sonuglari analiz etme
) ve yorumlama dahil, arastirma ydntemlerini kullanma becerisi.
c. MUHENDISLIK UYGULAMALARININ ETKILERI
MC-6. Miihendislik Uygulamalarinin Kiiresel Etkisi:
6.1 Muhendislik uygulamalarinin BM Sirdurulebilir Kalkinma Amaglar kapsaminda, topluma, saglk ve
) guvenlige, ekonomiye, surdirilebilirlik ve cevreye etkileri hakkinda bilgi.




6.2 | Muhendislik ¢ozimlerinin hukuksal sonuglari konusunda farkindalik.

MC-7. Etik Davranis:

71 Muhendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;

7.2 Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve ¢esitliligi kapsayici olma konularinda
) farkindalik.

d. BIREYSEL VE YONETIMSEL NITELIKLER

MC-8. Bireysel ve Takim Caligsmasi:

8.1 (i) Bireysel olarak ve (ii) disiplin ici takimlarda (yUz yiize, uzaktan veya karma) takim uyesi veya lideri
’ olarak etkin bicimde calisabilme becerisi.

Cok disiplinli takimlarda (yiz yiize, uzaktan veya karma) takim Uyesi veya lideri olarak etkin bigimde

8.2 calisabilme becerisi.

MC-9. Sézlii ve Yazili lletigim:

9.1 Hedef kitlenin cesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda sézli etkin
) iletisim kurma becerisi.

9.2 Hedef kitlenin gesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda yazili etkin
) iletisim kurma becerisi.

MC-10. Proje Yénetimi:

10.1 | Proje yonetimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar hakkinda bilgi.

10.2 | Girisimcilik ve yenilikcilik hakkinda farkindalik.

MC-11. Yasam Boyu Ogrenme:

1.1 Bagimsiz ve surekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve teknolojik
’ degisimlerle ilgili sorgulayici distinebilmeyi kapsayan yasam boyu 6grenme becerisi.

Isik Universitesi Ek Cikti-12. Genel Kiiltiir Birikimi:

12.1 | ilgili miihendislik dalina ait sorunlarin ¢dziimiinde yardimci olabilecek genel kiiltiir birikimi.

MC: MUDEK Ciktisi

CONTRIBUTION of the COURSE on PROGRAM OUTCOMES

MECHANICAL / MECHATRONICS ENGINEERING PROGRAM OUTCOMES (MUDEKS3.1)

a. BASIC QUALIFICATIONS FOR ENGINEERS

MOC-1. Engineering Knowledge: Contr.
11 The knowledge of mathematics, science, basic engineering, computer calculations, and topics specific
) to the relevant engineering discipline.
1.2 The ability to apply knowledge of mathematics, science, basic engineering, computer-aided design, and
) topics specific to the relevant engineering discipline to solve complex engineering problems.
MOC-2. Problem Analysis:
2.1 The ability to identify, formulate, and analyze complex engineering problems using basic science,
) mathematics, and engineering knowledge.
The ability to define, formulate, and analyze complex engineering problems with consideration for the
2.2 .
UN Sustainable Development Goals.
MOC-3. Engineering Design:
3.1 The ability to design creative solutions for complex engineering problems. v

The ability to design complex systems, processes, devices, or products that meet current and future

3.2 ; C 7 : o
requirements, considering realistic constraints and conditions.

b. TOOLS AND METHODS TO ANALYZE ENGINEERING PROBLEMS

MOC-4. Use of Techniques and Tools:

The ability to select and use appropriate techniques, resources, and modern engineering and
41 information technology tools, including prediction and modeling, for the analysis and solution of complex
engineering problems, while being aware of their limitations.

MOC-5. Research and Analysis:

5.1 | The ability to conduct literature research for the examination of complex engineering problems.

5.2 | The ability to design experiments for the investigation of complex engineering problems.

5.3 The ability to use research methods, including conducting experiments, collecting data, analyzing
) results, and interpreting findings, to investigate complex engineering problems.

c. IMPACTS OF ENGINEERING APPLICATIONS

MOC-6. Global Impact of Engineering Applications:

The knowledge about the impact of engineering applications on society, health and safety, the
6.1 economy, sustainability, and the environment within the framework of the UN Sustainable Development
Goals.

6.2 | The awareness of the legal consequences of engineering solutions.

MOC-7. Ethical Behavior:

71 Behaving in accordance with engineering professional principles, knowledge of ethical responsibilities.

7.9 The awareness of acting impartially and inclusively in terms of diversity, without discrimination in any
) matter.

d. INDIVIDUAL AND MANAGERIAL QUALITIES

MOC-8. Individual and Team Work:




8.1 (face-to-face, remote, or hybrid).

The ability to work effectively as a team member or leader, both (1) individually and (ii) within teams

8.2 The ability to work effectively as a team member or leader in multidisciplinary teams (face-to-face,
) remote, or hybrid).

MOC-9. Verbal and Written Communication:

9.1 The ability to communicate effectively on technical matters, considering the differences among the
) target audience (such as education, language, and profession, etc.).

9.2 the target audience (such as education, language, profession, etc.).

The ability to communicate effectively in writing on technical matters, considering the differences among

MOC-10. Project Management:

10.1 | The knowledge of business applications such as project management and economic feasibility analysis.

10.2 | The awareness of entrepreneurship and innovation.

MOC-11. Life-Iong Learning:

1.1

and emerging technologies, and critical thinking about technological change.

Lifelong learning skills that encompass independent and continuous learning, the ability to adapt to new

Isik University Additional Outcome-12. General Knowledge:

12.1 | General knowledge that can help solving problems related to the relevant field of engineering.

MOC: MUDEK OUTCOME

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 Siiresi

(Lectures) 14 2

28

Problem Saati
(Problem Session)

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

Kisa Sinavlar (Hazirlik Suresi Dahil)
(Quizzes (Preparation included))

Dénem Odevi / Projesi
(Term Project)

25

Deney Raporlari
(Experiment Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Dig1 Galigma Siiresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

Ara sinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

Proje
(Projects)

Laboratuvar
(Laboratory Work)

Toplam s Yiikii (saat)
(Total Work Load (h))

75

Dersin AKTS Kredisi (Toplam Is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))

Revizyon/Tarih Koordinator / Hazirlayan: Onaylayan
(Revision/Date) (Coordinator / Prepared by) (Approved by)
13/06/2021 M. Saltuk Ozemir M. Demirkol (13.06.2021)
01.09.2025 M. Demirkol (01.09.2025)




