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* Nurturing Active Learners: Prioritizing Ownership, Reflection, and
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* https://instem.cite.hku.hk/stem-education/
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What are the expected learning outcomes?

Bloom's Taxonomy
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Apply de5|gn thmkmg process to plan and create an artifact that solves an authentic problem
Empathize with users
.. Define design problems
" Ideate innovative solutions
Build prototype
Test solution
Optimize solution
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What Is the role of students: -
In the learning process? b IV

CC 1 : Goal-setting: By empathy, understanding the difficulties faced by
designing a product to meet their needs.

« S=LAT Designer
e et e e e ® FET\BXET E Programmer
« Ml & Tester

{TE5E 5 Marketing Specialist

L ERTRRRE

CC 5 : Self-evaluation: Testing the performance of the product and getting feedback from the different users and
stakeholders

CC 2 : Self-planning: By studying the works
improving upon them.

CC 3 : Self-planning: By writing a project proposal, providing a de of skills and materials needed to

produce the product.

CC 4 : Self-monitoring?
according to their planne

ucting the digital product or real-product depending on
le.
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STEAM Proposal — Self-proposed project

Bridge Resonance Problem Research & Resolve

1. Introduction
a. Introduction
b. Significance of the proje:
c. Skills and knowledge ne

2. Cause of resonance
a. Case review
b. Physical analysis
I. Basics
ii.  Analysis in depth

3. Existing ways to minimise res
a. Examples

I.  Increase bridge ¢

ii.  Reduce excitatiol

b. Analysis on existing way

i.  Physical analysis

ii.  Geographical an:

4. Further improvements on exis
a. Improvements and new !

5. Others
a. Timeline
b. Material list

6. Reference
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Goal Setting & Self-plar_min_g‘\

Students should be given the mark range in *high’, ‘average’, ‘low’ or ‘NA” if their performance meet the most descriptions in that category.
Assessment Item | Full Mark High Average Low NA J 1 - A Al
Goal Setting 10 10/9/8 7/6/5/4 3/2/1 0 P
<l
Able to identity the problem | Able to identity the problem and | Not able to point out the | Not attempted / No focus.
Presentation 10 10/9/8 7/6/5/4 3/2/1 ]
Have a well-organized | Have a simple structure, simply | Have an incomplete structure, | Not understandable.
Self-planning 10 structure, including title, name | explain the significance of this | hard  for  readers to
of team members, sections, | project and provide related | understand and follow.
subsections ete, clearly explain | information as evidence.
the significance of this project,
provide argumentation for its
significance with solid and
reliable evidence?
Subject 10 10/9/8 7/6/5/4 3/2/1 0
Knowledge
Able to highlight explicitly what | Able to apply what they learnt in | Able to apply what they learnt | Not able to show what subject
they learnt in Mathematics, | Mathematics, Science, | in  Mathematics,  Science, | knowledge they apply in this
Science, Computer Literacy or | Computer Literacy or other | Computer Literacy or other | project.
other subjects in this project at a | subjects in this project at a |subjects in this project
large extent. satisfactory extent. slightly.
Reference 10 10/9/8 7/6/5/4 3/2/1 0
Read and reference a lot of | Read and reference some | Read and reference very few | Not attempted
reliable and relevant | reliable and relevant | reliable and relevant
resources, including | resources, including | resources.
e-resources, books, dissertations | e-resources, books, dissertations | Do not have reference list.
ete. ete.
Have a well-organized | Have a simple reference list.
reference list




ZO{A e HE SR
FEEDE

W

&hr TiER

xee B M. P BB ET @‘ Ij]?b %l [
‘f N J VAN E
Criteria for success
Example:
Criteria Excellent Good | Fair | Not Applicable

1. Energy Saving

Deducing energy
consumption

Saving 20% or more

2.  Cost Saving

Saving 10 — 19% ‘

Student work:

Saving 1 — 9% |

Saving 0% or even

a1 ol

S5 T AR
SRSl

Criteria

Excellent

Good

Fair

Not Applicable

1. Reliable references

Reliable websites and
research papers/textbooks

Assess no less than 20
reliable references

Assess 11 to 19 reliable
references

Assess 1 to 10 rehable
references

Assess 0 or even using
unreliable references

2. Case Review Analysis

Bridge resonance

examples & data analysis

Analyse no less than 5
examples with in-depth
data & explanation

Analyse 3 to 4 examples
with basic data & further
explanation

Analysis | to 2 examples
with basic data

Analyse 0 or even using
examples unrelated to
resonance

3. Required Knowledge

Reducing cost Reducing 25% or more 1
3.  Environmental-friendly
Reducing carbon emission | Redueing 50% or more I
Using recycled materials Using 100% recyeled
materials
4.  User-friendly (from questionnaire)
Usability test score Average score 1s greater A
than 9 marks
5. Automation
Degree of automation Performing tasks R
automatically without i
human intervention ta
s¢

based knowledge

Physics & mathematics

Use mathematics to prove

amplitude reducing effects

done by dampers

Master basic knowledge
on oscillations and
formation of resonance

Have a brief
understanding on what
triggers resonance

Have no preparation on

knowledge required and

know nothing about the
topic

4.  Required skills

Hands-on building skills

Build the whole
experimental setup &
various dampers to

Build the whole
experimental setup

simple cutting (PVC
boards)

Have no progress with
nothing built
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Self-monitoring, Self- evaluatlon
and Revision = = @&

- BEETHE H HES(T A e S M)
 Table of Content

« Research Review

« Significance of the Project

 Target Users

Planned Timeline, Task Completion Checkllst and Schedule (Gantt Chart)
Material List

« Task Division and Coordination = e
“»_Prototype(s) cfh
,- Self-Evaluation
eference

. Acknowled ement
f L . i =
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Thank You !
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CC1-ldentify problem for goal... = (CC 1 : Identify problem for goal-setting . v
CC2-ldeate solution for self-pl. ..
— (CC 2 : |deate =solution for self-planning . W
CC3-Design solution for self-_..
CC4-Construct prototype for s...
=— (CC 3 : Design solution for self-planning ==t BER... : W
CCh-Test performance of the ...
Q:) =ERiEE = CC 4 : Construct prototype for self-monitoring . W
A EEE
CC 5 : Test performance of the product for .
— - S
self-evaluation .
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aj?_, Kowloon Tong School (Secondary Section) — STEAM Education



Oremans o I

SR v BERTES & Z2ETE ~
B A Pattern 2: Brainstorming for goal setting : ~
- _ 12 Microbit - BERB® A ENEENER v R -
Apply design thinking process to plan and create an artifact that V4 B L ]
solves an authentic problem [ = ©131 2= Q=== (5= Oiig
! BRIER . (I8) =SE0ESS EE Vg - @)NHA Eﬁﬁ?ﬁﬁ
Empathize with users n !lN"r‘E" ON,’A
Define design problems “ EMSD E% [E.H‘Elxlﬂfﬁﬂ;] . .
’ / B ™ 0B
_ (©s6 22 Q=== (5=2) O
GEEHESEAER v -—nEELN @)If’?éﬁ Eﬁﬁ‘aﬁiﬁ BIELFE, EHEHF
{URL)
EMSEAE Py QA
Discussion -- 6W (23 Feb) /7 |—‘ Y B
_ (Os0 2 Q =Z=E (8=) Oz
a2 @A GpesEs (URL)
TR Oa
Read Example and then discussion Problem --—- Google classroom Design draft -- Individua

Students present their design draft (Computer) (4 March) / |—ﬁ -, i

13 5= Q=== (=) Oz

= anzil @A GRE BiEIEE BIELEE
EEEE (URL)
PN A QA
1 March (Fri) --- Students submit design draft

aj?_, Kowloon Tong School (Secondary Section) — STEAM Education



Practice a range of technology/tools, and/or receive .

\
P
o
=

information to understand constraints and possibilities

Blooms Taxonomy - g g &
anSHE6A @A [zoE e (URL)
LTI QA
Discuss in groups to identify essential design elements .
= O15 51 (g)ﬁ TE(E2) 8
- ZHE N TEE *ETEE
Bloom's Taxonomy = O i

llu

Ilur

\
P
3
=

5'|'|'ﬁ
Ilur

_ Construct a visible artefact to represent design plans . —_
3. A P anp ¥ 4 I_ﬁ s [ ]
-
E: O30 %= QEsE (5=) O
2F A% EE6A ORE Gaova
P A QA
Reflect on feedback through peer review process . —_
i1 Evaluate / B = B
15 4= QEsE(8=) =5
71 Analyze 2529 (CEZEE] Gava
TR N/A
R Apply = O
Students present their design draft (Computer) (4 March) / |—ﬁ = B
e Qon= Q E=E (#2) Oz
S £ 528 Remember Az @na Ceava
:$Z N Ona
= v 1 March (Fri) -—- Students submit design draft
Refine the plan . —
P s/ B = ¥

Ilur

- (O)LE== Q=== (= O
anEAs A @A Gir=s

LTI QA

aj?_, Kowloon Tong School (Secondary Section) — STEAM Education




1252511872 Engineering Process
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