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COURSE CONTENT 
 

Course Code DR5004 

Course Title Design and Systems Thinking 

Pre-requisites Nil 

No of AUs 3 

Contact Hours 39  

Course Aims 

In this course you will engage with two aspects of the human thinking process:  

 

1) the versatile investigation and problem-solving process known as design thinking where you will 
experience new ways of gaining insights when designing for a situation where the emphasis is on 
human considerations. By applying the design thinking process, you will respond with solutions that 
are appropriate to the intended audience.  

 

2) the holistic approach to investigation and analysis of systems thinking focusing on the way that a 
system's constituent parts interrelate and work over time and within the context of larger systems. 
You will be exposed to constraints and boundary conditions of systems, their interconnectivity and 
dynamics that define real-world challenges. You will use methods of systems thinking to break 
systems down into their separate elements and apply strategic processes to aid in the development of 
viable solutions.   

 

This course complements EE5082 Interdisciplinary Project Work providing the foundational basis 
based on which you can then apply to EE5082. 

 

Intended Learning Outcomes (ILO) 

Upon the successful completion of this course, you will be able to: 

 
1. Describe the ideology and processes of design thinking and how it differs from other design and 

development methods.  
2. Apply creative and inventive techniques to develop a responsive design concept through to 

prototype supported with rationale that responds to human-centred situation.  

3. Define the basic principles and properties that define a system and provide real-life examples 
highlighting the dynamics of a system. 

4. Differentiate between linear and non-linear systems and their differences. 

5. Identify leverage points in systems and develop a unique process that is in response to specific 
situations that require systems. 

6. Constructively discuss and critique design thinking and systems thinking approaches, processes 
and solutions employed by peers.  
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Course Content 

In this course, you will learn and apply the creative process of design thinking and the holistic analysis 
process of systems thinking. You will work in teams with students from different backgrounds, and 
together you will employ an innovative investigation process to understand a topic and respond with 
creative and appropriate solutions. 

Seminars  

In-class seminars and mini-lectures will outline the background and theory of design thinking and 
systems thinking, and how both can be employed to real world problems and issues of today. You will 
learn about how design and systems of thinking has infused into a wide range of sectors, including 
business, technology, education, commerce and engineering. 

Projects and workshops  

In a creative environment, you will practice the various process of design thinking and systems 
through projects and workshops on real world topics that you select, or be given. 

Teamwork  

In this course you will frequently work in a team. When in a team, you will be additionally assessed 
on:  

Collaborative achievement: How well the team meets the project brief in a way that surpasses the 
capabilities of a single individual.  

Collaborative creativity: How well the team demonstrates initiative, exploration, and creativity, 
combining the separate skills and abilities of the individuals to expand and generate new creative 
outcomes.  

Individual growth: How much you grow as an individual within the team. This could be creative, 
technical, or team-related such as team management.  

Individual contribution: How effective your contribution is to the team. This includes performing your 
role as expected or exceeding expectations in areas such as meeting deadlines and contributing to key 
moments such as presentations, screenings, discussions, and submissions.  

Team relationship: This includes inter-personal team relationships, with aspects such as positive 
engagement, readiness to contribute, value of communication, sharing of ideas, fairness, and peer 
support. You may also be assessed on team management and leadership.  
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Assessment (includes both continuous and summative assessment) 

Component 
Course LO 

Tested 
Programme 

LO 
Weighting 

Team/ 
Individual 

1. Design Thinking project analysis, 
development and creative 
contribution 

1, 2 N.A 20% Individual 

2. Design Thinking project production 
and  presentation 

6 

 

N.A 

 

20% *Team 

3. Systems Thinking domain knowledge 
and development 

3, 4, 5  N.A 20% Individual 

4. Systems Thinking Project production 
and presentation 

5, 6 N.A 20% *Team 

5.  Participation, Teamwork, Project 
Management 

6 N.A 20% Individual 

Total 100% 

  
*For team assessment, individual score may vary based on feedback about the individual contribution 
to the team 
 
 

Reading and References 
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2. Brown, T., & Wyatt, J. Design thinking for social innovation. Stanford Social Innovation  
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              inspires innovation. Harper Business. 2009.  

4. Buchanan, R. Wicked problems in design thinking. Design Issues, 8(2), 5-21. 1992.  

5. Dorst, K. The core of ‘design thinking’ and its application. Design Studies, 32(6), 521-532. 2011.  

6. Meadows, Donella H, Thinking in systems, Earthscan. 2009.  

7. Richmond, Barry, and Steve Peterson. An introduction to systems thinking. Lebanon, NH: High 
Performance Systems., Incorporated, 2001. 
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https://www.colorado.edu/center/mortenson/sites/default/files/attached-files/stella_ist_0.pdf
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Course Policies and Student Responsibilities 

(1) General 

Students are expected to complete all assigned activities, attend all team meetings and presentations 
punctually. Students are expected to take responsibility and follow up with items discussed or 
feedback given during team meetings and presentations. Students are expected to participate in all 
team meetings and presentations.  

 

(2) Punctuality  

You are expected to be punctual for all classes. If you are more than 30 minutes late, you will be 
deemed as absent and will not be able to sign on the attendance register.  

 

(3) Absenteeism 

In-class activities make up a significant portion of your course grade. Absence from class without a 
valid reason will affect your participation grade. Valid reasons include falling sick supported by a 
medical certificate and participation in NTU’s approved activities supported by an excuse letter from 
the relevant bodies. There will be no make-up opportunities for in-class activities.  

 

(4) Teamwork 

Students will work on their projects in groups of between 4-5 members. Students are expected to 
stay curious, pivot ideas, and play a proactive role in contributing to the team. They are required to 
uphold the highest standards in terms of collaborating effectively within a team. They are expected to 
resolve any potential conflicts amongst themselves and surface any issues that cannot be resolved to 
their academic advisors.  

 

Academic Integrity 

Good academic work depends on honesty and ethical behaviour. The quality of your work as a student 
relies on adhering to the principles of academic integrity and to the NTU Honour Code, a set of values 
shared by the whole university community. Truth, Trust and Justice are at the core of NTU’s shared 
values.  

As a student, it is important that you recognize your responsibilities in understanding and applying the 
principles of academic integrity in all the work you do at NTU. Not knowing what is involved in 
maintaining academic integrity does not excuse academic dishonesty. You need to actively equip 
yourself with strategies to avoid all forms of academic dishonesty, including plagiarism, academic fraud, 
collusion and cheating. If you are uncertain of the definitions of any of these terms, you should go to the 
academic integrity website for more information. Consult your instructor(s) if you need any clarification 
about the requirements of academic integrity in the course.  

 

Course Instructors Office Location Phone Email 

A/P Peer Sathikh 
Art, Design and Media 

ART 03 22 
6514 1058 peersathikh@ntu.edu.sg  

A/P Andy Khong 
College of Engineering  
N1.3, B1 

6790 5489 andykhong@ntu.edu.sg  
 

mailto:peersathikh@ntu.edu.sg
mailto:andykhong@ntu.edu.sg
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Planned Weekly Schedule 

 

Week Topic 
Course 
LO 

Readings/ Activities 

1 Introduction to Design Thinking  

• Overview of concepts 

• Principles of Human centric/user centric 
approach 

• Basics of observation, engagement, immersion, 
empathy, interview 

 

1 Introductory Lecture  

-  In  
 

 

  
2 

Design Thinking Project – group project, topics to be 
given 

• What is the nature of the topic? Why use Design 
Thinking 

• Selecting target users 

• Case studies 
 
 

1-2 Project Briefing 
Understanding the project 
challenge 
In-class exercise, group 
discussions 

3 Project – Empathy 

• Engagement with users 

• Understanding true requirements 

• Case studies 

1-2 In-class Lecture 
In-class exercise 
Group Discussions 

4  Project – Ideation 

• How to generate a range of ideas,  

• Using a variety of techniques to ideate  

• Selecting ideas to develop 

• Case studies 

1-2 In-Class Lecture 
In-class exercise on 
ideation for the project 

5-6 Project – Prototyping 

• idea prototyping 

• Fast prototyping and iteration  

• Testing prototyping with users/peers 

• Refining prototyping 

• Case studies 

1-2 Demonstration 
Introduction to 
prototyping workshop, 
Exercise in prototyping 
 
 
 

7 Design Thinking Project Group Presentations 1-2, 6 In class presentations  
Group presentations 
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Introduction to Systems 

• Definitions of inflow, outflow, stocks 

• Feedback loops 

• One-stock and two-stock systems 

• Systems with delays 
 

3-5  In-class Lecture 
In-class exercise 
Group Discussions 
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Types of Systems 

• Resilient systems 

3-5 In-class Lecture 
In-class exercise 
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• Self-organising systems 

• Sub-systems and hierarchy 

• Linear and non-linear systems  

Group Discussions 
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Properties of systems 

• Boundaries 

• Layers of limits-law of the minimum 

• Delay in systems 

• Bounded rationality and systems 

3-5 In-class Lecture 
In-class exercise 
Group Discussions 
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System traps and opportunities 

• Policy resistance 

• Tragedy of the commons 

• Drift to low performance 

• Escalation 

• Success to the unsuccessful 

3-5 In-class Lecture 
In-class exercise 
Group Discussions 

12 System intervention 

• Buffers 

• Stock and flow structure 

• Delays 

• Balancing and reinforcing feedback loops 

• Information flow 

3-5 In-class Lecture 
In-class exercise 
Group Discussions 

13 Presentation/ Submission of Systems Thinking 
Assignments 

• Reflection of the module 

1-6 In class presentations  
Group presentations 
Discussions 
 

  

 
 

 


