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HERPKHZFHP SYLLABUS
# % H#H% Course Objectives

This course aims to cultivate Industrial Design students’ ability to solve authentic problems through design solutions
across multiple New Engineering Education (NEE) subjects. Students will be instructed to profoundly think about how
people perceive technology’s usefulness under the overarching theme — human-centred design application, instead of
machine-centred tendency. In doing so, students within the integrative design project will be brought to:
1. Principles of Human-centered Design
a. Understand and address the core problems
b. Be people-centred
c. Use an activity-centred systems approach
d. Use rapid iterations of prototyping and testing
2. Design Epistemology Driven by Solution-based Design Process (SBDP)
a. Clarify knowledge
i. Step 1: solution selection
ii. Step 2: solution definition
iii. Step 3: principle extraction
b. Identify a problem
i. Step 4: solution reframing
ii. Step 5: problem search
iii. Step 6: problem definition

c. Solve the problem
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Step 7: idea creation

Step 8: prototyping

iii. Step 9: testing

In addition to these objectives, students will also be in trained communication design skills (product photography and
design software Photoshop and After Effects) in part-task practice workshops. The training workshops aim to help
students prepare for their design project showcases using product demo video and promotional poster. In this course,
their communication design represents a mixed discipline between design and information development based on
electronic media to ensure the message reaches the target audience.
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Pk > R Learning Outcomes

Through coursework and lab sessions, Industrial Design students should have grasped the following NEE content
knowledge:

e Investigating different types of functional requirements for solutions

e Using techniques including combining and modifying ideas and exploring functionality to generate solution
concepts

e Using production skills with independence to produce quality designed solutions
e Appropriate technologies and processes to make designed solutions
e Scientific concepts and/or theories
¢ Numeracy knowledge for dealing with prototype scale
By the end of the course, students should have mastered the following capabilities:
1. SBDP Reasoning Pattern
a. Beginning with a selected solution
b. Extracting a deep principle
c. Finding problems to which the principle can be applied
2. Essential Design Skills
a. Adaptability: the ability or willingness to change to suit different conditions
b. Process language: the communication used in a series of actions taken to achieve a result
c. Prototyping: the activity of making basic models or designs for a machine or other industrial product
3. Essential Design Mindsets
a. Metacognitive mindset: a key awareness to agilely respond to a problem’s changing parameters
b. Human-centred mindset: meeting the needs of others who might benefit from designer innovation
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if

this is a team teaching or module course.)

Course Schedule
Week Lecture Class Hour Lab Session Hour
Lecture 1: Project 1: SBDP immersion:
e Introduction of SBDP steps e  Solution selection
1 1to3 1 4
e  Solution definition
e Case study on human-
centred design e  Principle extraction
Lecture 2: Project 1: SBDP immersion:
e Introduction of SBDP steps e  Solution reframing
2 4106 1 4
e Problem search
e Case study on human-
centred design e  Problem definition
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Lecture 3: Project 1: SBDP immersion:

e Introduction of SBDP steps e ldea creation
3 7t09 1
e  Prototyping
e Case study on human-

centred design e Testing

Project 2: Human-centred design application:

e Listarange of products

Lecture 4: .
e Select those which solve problems
e  The operation of solution

4 selection 1 e Consider the complexity and targeted

knowledge

e Case study on human-

. e Decide the solution selection
centred design

Part-task practice workshop 1:

e Product styling design

Project 2: Human-centred design application:

e Gain a superficial understanding of the
product

Lecture 5: e Search for a description of the
product’s function
e  The operation of solution

5 definition 1 e Decompose the product’s functional
features
e Case study on human-
centred design e Draft and refine a complete solution
definition

Part-task practice workshop 1:

e  Product styling design

Project 2: Human-centred design application:

Lecture 6: e Ascertain and investigate the

components of the product

e The operation of principle

6 extraction 1 e 2. Integrate the principle information

into a complete description

e Case study on human-
centred design e Use a circuit development and

simulation tool to demonstrate the

description
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Part-task practice workshop 2:

e  Exploratory sketching

Lecture 7:

e  The operation of solution

Students’ stage report 1:
e Qutcomes of steps 1 to 3
e Future plan

Project 2: Human-centred design application:

7 reframin . . _ .
g e Review the solution definition outlined
in step 2
e Case study on human- P
centred design . . .
9 e  Consider how humans might view the
usefulness of the solution
e Draft and refine a human-centred
description of the product’s function
Project 2: Human-centred design application:
. e Convert the solution description
Lecture 8: . . L
reframed in step 4 into a heuristic
. uestion
e  The operation of problem q
8 search . .
e List a range of answers through a mind
ma
e Case study on human- P
centred design Part-task practice workshop 2:
e Exploratory sketching
Project 2: Human-centred design application:
e Select one of the most beneficial
answers listed in step 5
Lecture 9: . .-
e Convert the answer into a superficial
. roblem description
e  The operation of problem P P
9 definition I . '
e  Search for explicit information to refine
the problem description
e Case study on human- P P
centred design Part-task practice workshop 3:
e  Product photograph
e Photoshop software
10 Lecture 10: Project 2: Human-centred design application:

e The operation of idea

e Address a preliminary design idea
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creation

e Case study on human-
centred design

based on the outcomes of steps 4 and
6

e Add principle factors based on the
outcome of step 3

e Reflect any inappropriate parts of the
design idea

e Confirm an improved design idea
Part-task practice workshop 3:
e  Product photograph

e  Photoshop software

Lecture 11:

e  The operation of

Students’ stage report 2:
e Outcomes of steps 4to 7
e  Future plan

Project 2: Human-centred design application:
e Use the circuit development and

simulation tool to simulate the selected
step 7 design idea

11 prototyping
e Use electronic kits to build an
e Case study on human- interaction circuit
centred design
e Calculate dimensions based upon a
structure sketch
e Use CAD software to design a 3D
model
e Utilise a 3D printer to fabricate the
model
Project 2: Human-centred design application:
e Evaluate the prototype for specific
defects
Lecture 12:
e Troubleshoot any defects ready for
12 further iterations of the prototype

e Case study on human-
centred design

Part-task practice workshop 4:
e Video making

e  After Effects software
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Part-task practice workshop 4:

e Video making

Lecture 13:
e  After Effects software
13 1 4
e Case study on human- . . . S
. Project 2: Human-centred design application:
centred design
e  Project implementation
e Individual tutorial
Part-task practice workshop 5:
Lecture 14: e 3D printing post-processing
14 1 Project 2: Human-centred design application: 4
e Case study on human- J gn app
centred design e  Project implementation
e Individual tutorial
Part-task practice workshop 5:
e 3D printing post-processing
Project 2: Human-centred design application:
Lecture 15:
15 1 Working prototype review 4
e Case study on human- * o ¥P
centred design e  Product demo video review
e  Promotional poster review
e Individual tutorial
Lecture 16:
Students’ final report
16 1 4
e Course summary and . .
) Design project showcase
reflection
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Frt REESE TR Textbook and Supplementary Readings

Cross, N. (2006). Designerly ways of knowing (1st ed.). London: Springer London.
Dorst, K. (2011). The core of 'design thinking' and its application. Design Studies, 32(6), 521-532.

Helms, M., Vattam, S. S., & Goel, A. K. (2009). Biologically inspired design: Process and products. Design Studies,
30(5), 606-622.

Johansson-Skdldberg, U., Woodilla, J., & Cetinkaya, M. (2013). Design thinking: Past, present and possible futures.
Creativity and Innovation Management, 22(2), 121-146.

Norman, D. (2013). The design of everyday things (Revised and expanded edition). Basic Books.

Zhou, D., Gomez, R., Wright, N., Rittenbruch, M., & Davis, J. (2020). A design-led conceptual framework for developing
school integrated STEM programs: The Australian context. International Journal of Technology and Design Education.
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