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Be kind to human, to

environment and to our society
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Design Cycle

- design is the process and technique in solving problem.

« Problem identification
« Formulation of design brief an

specification

* Investigation
allenge

n

* Realisation and Exceution
%ﬁi Idea generation

« Testing and Evaluation
'« Idea analysis

« Formulate final solution

tions Implememtation

STEMaker M
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Problem Identification (PI)
Idea Generaton(IG)

1

2
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How to define a problem?

My arm is too
short to cut my
nails...

RIERIEET

Problem Indentification
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Four types of Problem

Based on the creativity space of the problem:

Title-based Problem

To design and make an egg opener

Task-based Problem

To design and make a device to open an egg with one

minute

Problem-based Problem

To design and make a device to open egg as many as

possible in shortest time

Theme-based Problem

Fast food shop need to open lots of eggs every

morning
STEMaker
N ==
‘ S EENFELSN
Comparison
Title-based Problem Task-based Problem-based Theme-based
Problem Problem Problem
. Every students |« Students . Students . Students
Characteristic do the same need to finish need to need to
s Follow simple task under define the define the
instruction certain limitations of problem
limitation a problem
Difficulty E—
. Mainly on . Could beon |- Mainly on . Problem
Creativit shape and mechanic idea to solve somehow
reativity colour design the problem maybe
creative
Uncertainty ﬁ

STEMaker
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 HEmEEm
8 level of STEM activities

1.Craft skill project
9
2. Scientific investigation

9
3. Model making
@
4. Project using kits
9

5. Programming project
L 2
6. Project on embedded system

2
7. Problem-based project
L 2

8. Career orientated project
STEMaker pEL “

N

1. Craftskill project ~ THRUEED

Traditional DT project

Stress on craft skill
Long production time L
Need a special room/workshoj

STEMaker
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2. Scientific investigation

Coached by science teachers
Clear aims and objectives

Effective in training experimental skill of scientific
mvestigation process

5 e.g. ¢ apply scientific theory to understand the acidity of

different fruits, learn the relationship between
cleaning effect and acidity, finally cue students to
extract eco-cleaning agent from druits.

N

e.g. solar car model

STEMaker
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3. Model making

Using ready made or pre-fabricated model
Task mainly is assembling
Fixed procedure and product

Students may learn how to use different tools and may experience
scientific theory involved

Cultivate basic manual skills

Quick way to know how to manage tools and fabrication process
High yield rate

Full of sense of satisfaction

Effective means to arouse interest

2019/3/1
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4. Project using kits

No fixed product outcome
More flexible
Could be problem-based or title-based project

Common commercial kits are lego ~ Fishertechnik » mBot ~ VEX and
Metas. Strong satisfaction, easy to start.

Limitation on material

Students cannot realize the actual world

Title-based example :
To design and build a castle with lego

Problem-base example :
To design and make a robot for
assisting tennis playing

STEMaker

Q
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Programming project

Programming project 1s the most easiest way to start STEM

Could make use of topics from science or mathematics, select
some problem from them and write a programe to solve it.
e.g.sitmulation programe for calculating projectiles motion of
cannon

Exercises can be done on mobile device, which provide a
convenient platform 7 x 24 anywhere

STEMaker
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Project on embedded system

Open source hardware and software e.g.
Arduino

Coding + electronics

STEMaker

| A2

7. Problem-based project

Difficult to handle

No clear aims and guidlines

Students need to analyze the scenario, sorting out the
basic problem, consider factors affecting the design and
formulate the design specification.

More problem will be brought out during the process of
solving problem, teachers hence to teach something
unexpected, i.e. “Learning on Demand”

Need to handle uncertainty

Realistic innovation activities

e.g. elderly are found difficult to take bus

STEMaker M
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8. Career orientated project

Problem that related to specific career

As an extension of problem-based project

Sense of career orientation

STEMaker

e.g. architecture, logistics, vehicle, environment, ...

Hands-on Tools and .
outcome . . Process involved
experience materials
1. Craft skill project | Crafted work Skill practice Preset Preset
piece
2. Scientific Findings Experimental skill | Preset Preset
investigation
3. Model making The model Assembling skill | Preset Preset
4. Project using kits | Different model | Assembling skill | Preset Allow limited changes
5. Programming Program/apps/ | Coding skill Preset Mainly preset
project website
6. Projecton Workable Coding and Preset Allow changes on the
embedded model wiring skill hardware part
system
7. Problem-based | product Various practical | Uncertain | Uncertain
project skill
8. Career product Skill related to Uncertain | Uncertain
orientated specific career
project

STEMaker
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How to create creativity?

o uncertainty * Resources
Creativity Space -

Limitation

STEMaker M
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Similarities

All have an outcome / product
All are hands-on activities

All involve tools and materials
All undergo process

Project = Product + Process

STEMaker M
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1. Craft skill project | Put it back in a scenario and define a real problem for that project, make rooms
for students to create.

2. Scientific Should not be a standalone project. However, let’s collaborate. Try to adopt
investigation appropriate scientific investigation into every project.
3. Model making Should have it’s value on skill training, but please don’t said its STEMaker
project.

4. Project using kits [ It is worth to have it as a strategies on idea generation. Any outcome cannot be
a final product. Do you want to have everything make up from lego bricks?

5. Programming Should not be a standalone project. However, let’s collaborate. Try to adopt
project appropriate programming skill into projects that appropriate.

6. Projecton Without a tangible product as vehicle, the outcome is merely a demonstration
embedded on some ideas only, but it is worth to employ it in our project if possible.
system

STEMaker
NE= 1=
SN FELSN

Checklist for a STEM project

What 1s the scenario of the problem?

What 1s the problem the project need to be solved?
Who are the users?

Will 1t have a tangible product as outcome?

Do you really use the product? (e.g. water filter)

Will the project (including the process and the product) be good
to our society, human and our environment?

Will you buy it? In terms of money, how much you willing to
pay for it?

STEMaker
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Thank You

antony©@hktea.org

STEMaker
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