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Instructors:
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Peter Chung, Stephen Li, Barton Hung, Eric Lau,
Stephen Ng
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This course enables participants to:

(a) acquire knowledge and skills in using IT in the process of
Investigation and “design and make” , and develop
competence and confidence in using those technologies in
STEM-related activities;

(b) design STEM student learning activities with investigation /
‘desigh and make” elements by using

IT to enhance the effectiveness of learning and teaching; and

(c) implement STEM student learning activities with the use of
IT tools and fabrication tools to enhance students’
collaborative and problem solving skills, creativity and
Innovativeness.
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A. B‘QZ BHE | [ESTEMERIZHYEH
1. 988 " BT EYE ) IYE (25 47 5E)
2. Jnﬁﬁf“ BEt ) F T JEA (Prototype) (10 438#)
3. /NAHETEmAE AAESE (15 535%)
B. HE LIFYs
1. 3DFTE[I K E%=ET (45 mins)
2. [HH " MakeCode | #’“%Umicro:bit (45 454%)
3. HHAENEFERTE ~ ERER AR E
TS5 /B EE SR TR E5% (30 494)

C. 4E4E R R9SHERT (10 455%)
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581 AREmizE (3 /M)

A. %Zzﬂgﬂfffﬁ)ﬁ%Eﬂﬂ?ﬁ%&%‘ﬁ%‘#@é&ﬁ?@swW‘EF’%%EI’J%Z%%
MINS

1. EFEEHE (Project Learning)
2. PRITEEH (IBL)
B. Jr&HETTEE T{FY (100 mins)
1. Hl— i E
2. HET  EAERZAKHE
3. H=  HREDIRLFE
(BRiz[E] T 7] DA By D W {8 B RE A R AU 2 )
C. JréHErTE M Mg R A S EHY 28 FE (20 mins)
D. [ HAY L EFF 5T EZUES) (30 mins)
1. BYESTEMAH BE S RERV U ZE K TAFAR
E. JE&5 K[ FE (10 mins)
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=o=tH 4 (Design Thinking)
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https://www.youtube.com/watch?v=_rOVX-aU_T8
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https://www.youtube.com/watch?v=_r0VX-aU_T8

b P b )

(Design Thinking)

FIt7 =A% I A
{_FF?IEDXD /L‘;\\g\\
« DS By (User Centric)
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Design th'nkmg in education

1. Design thinking as pedagogy.
2. Design thinking as process.

3. Design thinking as a way of working.

(Sandy Speicher, IDEOU)
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https://www.hk01.com/%E7%A4%BE%ES5%8D%80%E5%B0%88%E9%A1%8C/46918/%ET7%AA%BE%EE%IC%B3%EB%ABBADKBES%AB%88-
%E9%A6%99%ES5%91%B3%ES5%8F%A3%E7%BD%AS-%E4%BC%B8%E7%B8%AE%E6%B0%BA4%ES%ID%B4-
%E4%B8%ADKBES%ADY%BE%E7%94%IF%E7%82%BA%E6%B8%85%E6%BD%94%E5%B7%A5%E8%A8%AD%ES%A8%88%E8%B2%BC%ES%BF%83%E7%
94%A8%E5%93%81
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https://www.hk01.com/%E7%A4%BE%ES%8D%80%E5%B0%88%EI%AL%8C/145989/%E7%A4%BE%E6%9C%B3%EBNABHADY%EE%A8%88-
%E6%B8%85%E6%BD%94%ES5%B7%A5%ES%IC%80%E7%BF%BB%E8%BD %8I %ES%NIEX%E3%ES %I CHBEKEE%AL%BO6NES%80%92%E7%85%99-
%E8%A5%BF%E7%92%B0%ES5%8F%8B%E8%87%AA%E8%A3%BD-%ES5%8F%8BY%ES%96%84%E7%85%99%E7%81%B0%E7%BC%B8
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https://www.hk01.com/%E7%A4%BE%E5%8D%80%E5%B0%88%E9%A1%8C/145989/%E7%A4%BE%E6%9C%83%E8%A8%AD%E8%A8%88-%E6%B8%85%E6%BD%94%E5%B7%A5%E9%9C%80%E7%BF%BB%E8%BD%89%E5%9E%83%E5%9C%BE%E6%A1%B6%E5%80%92%E7%85%99-%E8%A5%BF%E7%92%B0%E5%8F%8B%E8%87%AA%E8%A3%BD-%E5%8F%8B%E5%96%84%E7%85%99%E7%81%B0%E7%BC%B8

Methodology in design thinking

DESIGN THINKING
* Stanford d.school - g e

* Double diamond Ny
alysis Synthesis \‘.

\,
.,/ Analysis Synthesis K ;

Divergent Convergent . Divergent Convergent
. N\, R s N
e e p I Ve N Ask Py % Learn 27
N\ Try 'I N Prototype ,/
¥ Look # NG Measure ’
L 4 ~ 4
N, 5 N, s
N, 4 N, ¥
ticulate the N, ’ Define the point- \ ’
N 7’ 2 \ 4 e
oblem or ~ V4 of-view, a clear ~ P4 Trial and error
2sign \’/ opportunity to \,’ with users to
refine solutions

generate ideas

allenge’

Develop

potential solutions

Deliver

Discover

insight into the problem

Em 6

Understand ) Observe Evalua_t £ Implement
and refine

2 ensw https://designthinkingmethodology.weebly.com/methodologies.html
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* [A]#H,0r(Empathy) vs [E]{5F:(:(Sympathy)
* https://www.youtube.com/watch?v=3kgKanOYSsU

| I!m stucksIt's dark: I'm overwhelmed.

ﬁ%&{i?@ BRI A - HRATE

I know what |‘|ke down here anRou' re not al‘one.
9 Evnsw 40138 EL"FEEH'F** + . RIEATNEE . '



https://www.youtube.com/watch?v=3kgKanOYSsU

Empathy Map Canvas

Designed for:

Designed by: Date:

\Version:

AU

WHO are we empathizing with?
Who is the person we want to understand?

What is the situation they are in?
What is their role in the sit

GOAL

What do they need to DO?

What do they need to do differently?

What job(s) do they want or need to get done?
What decision(s) do they need to make?

How will we know they were successful?

What do they HEAR?

What are they hearing others say?
What are they hearing from friends?
What are they hearing from colleagues?
What are they hearing second-hand?

What do they THINK and FEEL?

PAINS GAINS
‘What are their fears, What are their wants,
frustrations, and anxieties? needs, hopes and dreams?

What other thoughts and feelings might motivate their behavior?

What do they DO?

What do they do today?
What behavior have we chserved?
What can we imagine them doing?

What do they SEE?

What do they see in the marketplace?

What do they see in their immediate environment?
What do they see others saying and doing?

What are they watching and reading?

What do they SAY?

What have we heard them say?
What can we imagine them saying?

Last updated on 16 July 2017. Download a copy of this canvas at http://gamestarming.com fempathy-map/

;gﬂ@l . . !.

& 2017 Dave Gray, xplane.com

https://gamestorming.com/empathy-mapping/
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“If I had asked people

what they wanted,
they would have said
faster horses.”

—Henry Ford
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EM'P‘ATHIZE o . PKOWE! TUT

[\
- HE
+ FIPOST IT Rt i
+ (B S T RIS R POST IT

. l377i’iPOST TER ER AT > 555 M
FEERFE S -

. ﬁﬁdz\é {FiMarkerfiZE: > JFEFHIA/N ©
« IT T H : Padlet
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EMPATHIZE

[\
. peterfychung +13 38

RIS RN A AIEESD

P
h—E meaRRIRE/EREAFEEDL, BAEIRFESS

Reading English books to

Assign a speaking buddy build up his basic English

knowledge

Lunch with net teacher

Beyoutube

Learn with hot movies

=Hi Get a western girlfriend

BT S

Reward system

Sharing snack

EREESEIEE
More net teachers are

needed

Play video games that are

in English only. Never play

translated version.

BEEEEE
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ﬁ@%)@’*”(Prototype)?
BB —EE E’JEEEE% BB R EEEEE
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CREATE M{RIDE. PROFILE

1P HIRS AR i S8

My Ridess
. o Whole Faads
l"lanl'. Sa “EM

ResEARCH RoVTE

SAVE ROUTE To MY RIDE

QECEWE VPDATE

LJE‘.\?\“J
T —

BOLS DISPLAY

| |8 Froras My Ride

ISobeds Feed badk

Thanks for Taking

7 bus to Wholefoady

How was \{wrﬁbz
i

RovVIDE FEEDBACK
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W L i Y EHY App RS

5 h£%E 2 fiifiPrototyping for ElImos Monster Maker iPhone App (480p)
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o 1] DL B R 1Google Slides{E
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https://www.smartcity.gov.hk/?lang=zh_TW
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STEM A L R =3

(1) BIEEFRTE

- HEERE
« IRIRR 2L

(1) BIREFRTE - BB

- BEEEEEEEEREINMEREEE L —
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(2) REER

- RAEERERREREABIEE - ’RIRMASR
- EERETRER

- RERAERES O EBHIER

(3) BORA R

A

- KERR
« [EFRLEEZA = (Specific Heat Capacity) S HY
IKAEZAE]
o SETKERUIESHEARYRE
o FRaETKTEREES - B K - DUEERFER

=
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(4) STEM X8 FE B

o« JKHYELEL A & (Specific Heat Capacity)
« EAKIERLAIERNRE
o MR

e T (Technology) -

o mBlock 2TV 4R =

. mBot TR AR ERER ° NIBRRGIIG
o . ERERRH

= 33 5 V) &350
o« PRI

 E (Engineering) :

« M (Mathematics)
- NAHBEKITEKUSE
- EREEESEREINNE
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(5) AR AT R RIF

- KRR LIS T B YIS

KKK A R B B )

[ELES AR 5]
(R{HKTILEE)

e

m [E RO ER

dimmer—___ \

Mbot 3 %4k
T
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(6) A&t A4

- KRR RIER
- DUm ERAIZ8 £ E 5 RUAT 12
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(6) A& At A

« BEIK ~ BAKAREEKEFRIER
= Al

- WEXFGE NIRRT

- BlonERE—AE

20.93 21,12 21 87
29.31 28.68 30.25
20 3112 34.68 3151
30 41.43 38.50 41.62
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e " 8%ET ) F " JEAY (Prototype) |

* 5%aT ' Design and Make | S2EIEH)
- 7 B EiE ) TR

* Lol A [FIHY rﬁﬁzﬁzﬁg” ;TR
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: %“Q{ﬁ%?&j— | —_i/ ~
( Digital Fabrication Tools )

« FHEIT R
- 'FRjgilE /" IAEE ,  (additive
manufacturing )
o {340 - 3DFTEI%
o Yo EEE (subtractive manufacturing )
y E%Z@i‘%i%ﬁ TUE e — ABRAYA R > BEBSCUI A =] Y
o (gl - BEEREIR (CNC)  ~ OB TIEE (Laser

cutter) ~ BIEFEIt%E (Cardboard cutter / Vinyl
Cutter )
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* E.g. AVR, PIC, ARM, Arduino, Micro:bit, ...

+ **Raspberry Pi 252 R — )2

|
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(timer/counter ) :%\E
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micro:bit

* micro: bltj\ngOISIAEEEJﬁA o [BR [B o7 R B
INEIZEREIN—TEETE] > BT iJ W%Vj fifi— i

ﬁ%ﬁ%&%‘f IR T2\ > A H R

TiTtsa BN TR BB AR B R 2 -

o« 52 &IJJ‘E%E/\—% H 78855 > Wi EE
H —2ﬁ 5x5 1 25 {1 LED ~ 45 ] 4RAE
TS R s A T TN (A REE

[~

 T]{H | MakeCode ~ JavaScript ~ Python #
Scratch 4RfE

mﬂ
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Arduino oy

+ Arduino CfEF(F2003 RIS - A JE TF2 \ B
R (EREREIREE RN 3% > USRI, - DIY
%%ﬁ% S0 Ol E B T 20k ] DA A R
SR e T2 -

* HFArduinofJ 3, - AE—HER G B S Y BRRE (L -
— 7 EArduino R RG SR ER B (Open
Hardware ) > ][ L’?U%@%ﬂﬂ’ﬂ@kti—i@ > g
F e 25 K 2] D%EE 2% Nidak
* B AP A EYmls & 7AHY UNO
« B CRES I 38IRIE

G E/NERENEEFER
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Raspberry Pi

* Raspberry Pi [FJ2F (& in » (HE RS AT
= > Y)Y 2012 ~EF¥'ﬁffA?’%Lj \EQHEE’J i
TR EEARERRIEZE /’\‘Jﬁt/\l I EYEE
RUERE » Bl EEARMES ~ 3ciEfs ~ USB -
Ethernet ~ HDMI ~ RCA %;%L' ) ;ggﬁgi’jm—ﬁ?ﬁ
I RAR/IN 0 LA SD REVEREFIEAS » Linux 2478
EE RS EEFN SD KA 0 {H WJS?,%,\EE{%
BRETE - SO - B A
4t E’ZTE&@EKE%:@-’FEJ% {EHIEFE
Linux » [T EPSEE A » AL A TP eEe Dl
HY AR -
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NI/

= H BV ArduinoEmicro:bitHy 1]
HE CLER
HE CLER
Ardumo/ | HRFEISE | RmEHEEr (E | HIEE | EF | E | B | PWM
micro: bit AT B BCY) | BEFER | ER | 2 | B
5 (Mhz) (%5 | %5
= A | E
)
B
V)
Arduino Leonardo | Atmega32u |3 7-12 16 12 120 ]7
Uno Atmega328 [ 5V | 7-12V | 16 6 1416
P
micro: bit - nRF51822 (33 |33V/5 |16 6 19 | 19/3
V V
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Arduino Hi micro:bit 3248 5=,
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ArduinoEdmicro:bitfy &R 3K R

IRTFRERN | tRTRVEREIBEER ? HNERREAH AV LR
BRI
Arduino | K% ES5V 1. USBHEERISV EAINE T {H 2 E2HAY
2. SR ESEIEERAYVCCHER | GNDEIRIEFEIGNDFREE
b AZERERYSV FE—iE
3. IMERVEREEESS
(7~12V)
micro:bit | —FE33V 1. USBHERERISV HANEGTF{H B E2HAY
2. HMEBEmEEE R EIE | GNDEERIRFHIGND#E
FEZERERY3 3V HE—it
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Bar oeeter

EEIEs:
( Sensor)

UCC: oo
IR
= Auto L

.} Flash LED
Auto-flash LED Dual-color LED

specification

Photoresistor
Thermistor module

"':@ ‘ 1602LCD
_ | . 0000029
Potentiometer  Joystick PS2 module | 00O 00@

Remote Controller

Relay module
3 2718-20A800NS
T W NG
Dwnai v et v

W ve

GPIO Exension Board
.‘l ala

a1y ~

Raindrop Sensor

BB o~
< MPUS

50

L

_ - i iy 51t
MPUG050 Obstacle Avoidance RTC-DS1302 Ultrasonic Tilt Switch Touch Switch

2 Ensw



ra

EEIEs:
(Sensor)

MQ-2 Gas Sensor

m

Two-color commoncathode LED

Humiture sensor

Photo resistor sensor

Sensor kit for Arduino
MAKE IT EASY MAKE IT FUN

Shock-switch sensor

Infrared-receiver

Passiver buzzer

1602 CLD

e 40Pin Header
Push button RGB LED e ‘e . LDl e oe, o

Tilt-Swith

Digital-Temperature sensor

Active buzzer

Colorful Auto-flash

00060006
0000LOO0
00606000

Remote controller

SPECIAL FOR MP3

UNFOUNDER

[0
@

“/ll" IJ/ l.'l
% Evnsw

4 X 4Keypad male to male

male to female
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*UH% " 3DFTEN K E% T .

#E Design and makeiE &/l

[1 A4 L TR0

|

e e.g. Thingiverse, 3D object library

|—a
l—a

[z T B

|

o Q1{n] {5 FH 3DFr it (e B e

=R 3D AY

3. AR

AA}‘L_)..
™ o

I

130414

|—a
N

|

e e.g. TinkerCAD (a freeware)

_;@kﬂgl L] Professional Development Training
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1. Download_from 3D library
YA = )?T%E@D object
FAREIZARERIET

] -2 & E R Available web-resource platforms:

1. 3D Warehouse
https://3dwarehouse.sketchup.com/

2. 3D Printing object libraries

https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-
download/

[HE]

-~

AMyMIniFactory ~ CATEGORIES ~ DESIGNCHALLENGES ~HOWITWORKS 3D FILTERS s

H@PI L ] Professional Development Training


https://3dwarehouse.sketchup.com/
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/

3DERAIHVAF AR &R
Thingiverse
https://www.thingiverse.com/

A = EERIR A EO Te i

Thlng‘verse DASHBOARD EXPLORE EDUCATION CREATE Q

SIGN IN / JOIN

m

SEARCH RESULTS Relevant v

620 results matching physics

Blackboard Physics (Mec... M3y 22, 2016 (@) Prysics Gyroscope Feb 27, 2016
by IronOxide Y by izocll
physics
SEARCH
FILTERBY

© Things
O Makes
O Users

O Collections - =
Physics Spectrometre
Y)J by | by UTCinnovation
O Groups

O Apps

FOR EDUCATION A

REFINE YOUR SEARCH

License Tvi Crash Cart for PhysicCs Ex... Feo- 2y n Electric Flux Demonstrati... ‘“'1?-1‘"7
License Type by ADHDesigns MR B mattwoodix

Any v
>

Customizable

ﬁ!;tl L] Professional Development Training


https://www.thingiverse.com/

3DV IE AR E R
3D Warehouse

https://3dwarehouse.sketchup.com/?hl=en

C @& 22 | hitps//3dwarehouse.sketchup.com

3D Warehouse Upload Model =

Signin

[ ] Deliver work you're incredibly proud of.
e See what’s new in SketchUp Pro 2018...

M|

BRJIZO E\KZ/A& SHE €3 sefaira POR

ﬁ!;tl L1 Professional Development Training
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https://3dwarehouse.sketchup.com/?hl=en

3DIARIIE SR E TR
Google Poly

https://poly.google.com/
553D Model, AR AIVRZEHEE A

Imlll

«@k. L1 Professional Development Training 59


https://poly.google.com/

BZE:

 https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/

H 13D ¥4

A &R

Site 3D
Printing

3D Digital Doubles

3D Scanstore
3D Warehouse
3DContentCentral

3Delicious

3DExport

3DModelFree

3DShook

3dsky

Archive 3D

Autodesk Online Gallery

Bitgem
blankRepository

Blendswap
CADNav

CGTrader

Clara.io

Cults

2 Ensw

Engineering Architecture/ Animation

Visualization

X X X & X X X L QXXX XX
RLALLLLX XL XL K

Professional Development Training

Gaming

Graphic
Design

TRLLLLX XXX x>

Archive/
Documentation

Rl

M X X X X X X X X X X X X X X X X
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https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3d-digital-doubles
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3d-scanstore
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3d-warehouse
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dcontentcentral
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3delicious
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dexport
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dmodelfree
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dshook
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dsky
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#archive-3d
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#autodesk-online-gallery
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#bitgem
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#blankrepository
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#blendswap
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#cadnav
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#cgtrader
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#clara-io
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#cults

Site 3D Printing  Engineering Architecture/  Animation Gaming Graphic Design Archive/

Visualization Documentation
Design Connected X X v X X v X
Dimensiva X X X v X v X
Evermotion X X v v X v X
FlyingArchitecture X X X v X v X
Free3D X X v v v v X
GB3D Type Fossils  «” X X X X X v
gCreate v X X X X X X
GrabCAD v v X X X X X
Human Alloy X X v X X v X
Instructables v X X X X X X
Kenney X X X X v X X
MorphoSource v X X X X X v
MyMiniFactory v X X X X X
NASA 3D v X X X X X v
Resources
OpenGameArt X X X X v X X
Orchard v v X X X X X
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https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#design-connected
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#dimensiva
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#evermotion
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#flyingarchitecture
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#free3d
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#gb3d-type-fossils
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#gcreate
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#grabcad
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#human-alloy
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#instructables
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#kenney
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#morphosource
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#myminifactory
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#nasa-3d-resources
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#opengameart
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#orchard

Site 3D Printing Engineering Architecture/ Animation Gaming Graphic Design  Archive/
Visualization Documentation

Pinshape X

PixelLab
Renderpeople
ShareCG
Sketchfab

> X X X % X
< % X ¢ % %
A N N Ui
< g x % X %
x X X X% %

Smithsonian
X3D

STLFinder
Syncronia

Thingiverse

C LXK > > xQ
ool NHL U U N N G

< % g %
C <KX
x % X% %

x % X% %
> >«

TinkerCAD
Things

Trace Parts

N
x
>
x
*x

TurboSquid

x

<

"SRR
x
<
<
x

Unity Asset
Store

=
AN
AN
=
>

Viz-People X

=
\N
=
>

Yobi3D v

>
<
<

[ol NI N
>

YouMagine v X

R
*x
R
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https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#pinshape
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#pixellab
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#renderpeople
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#sharecg
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#sketchfab
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#smithsonian-x3d
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#stlfinder
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#syncronia
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#thingiverse
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#tinkercad-things
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#trace-parts
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#turbosquid
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#unity-asset-store
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#viz-people
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#yobi3d
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#youmagine

Suggested File Types of

2R HYIDMFRY S A R

" 3D objects

e Down

oad / Scan ]

e Design

¢ Print

« STL file (suggested)
« SKP file (normally us “.gcode” file

type

@gl L7 Professional Development Training
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[l

3D B/ ERIFEINERT)
(——,

D

s E (BBEREE)

Photogrammetry (by Image processing)

Input Output>

3D3TED

3D Printing

SDRHfE EBDEATHE) 3 \ Fhs s

3D Scanner (by object depth measurement)

2 Ensw 64



Exodl= (BABEREE )
Photogrammetry (by image processing)

HB/Q

Eaonl = Photogrammetry Software e.g.

Qlone, SCANN3D, Trnio
(Qlone - SCANN3DRVIRIERSTES &I/ T47)

ﬂ@g. L1 Professional Development Training



3DiFHE (BEHERXEA =)

ES
Lé/)JfFWfZE’\J%TJ; (EmEEA VR
i

WV

m— COPT

SCENECT
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B R PIEHY3DIF T 1%

* 360/ e EE & Turn table rotate 360 degree
sAE 8 /A R Capture by photo camera
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EsRl= M 3DFHE 27 Al

®* https://youtu.be/20jvnEtgRIU

FQ&; EL5Y Professional Development Training
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https://youtu.be/20jvnEtgRIU

TinkerCADEI§Z3D¥ 2 ?

=
LS
Ve
I—1
=]
i1

* TinkerCAD
« B #31L: https://www.tinkercad.com/
« 3EAZZ 1 https://www.youtube.com/user/Tinkercad

«!;x ELSN Professional Development Training

SOA1T X


https://www.tinkercad.com/
https://www.youtube.com/user/Tinkercad

REE]
> [m[=
td

C | & =2 | https://www.tinkercad.com

Tinkercad J2-# 577 A9
B4 |- 3D A1 3D FEHER]
R -

Tinkercad Ez 1 - EMEHE - SETISER

REYEGLE ~ [ &~ Minecraft =2 -

BREaET - BEECT R

="

2 Ensw

TINKERCAD FOR...  IHg&  [ElB  COMMUNITY B3 #j%

Step 1: Open TinkerCAD Website
F=— . BIELTinkerCADAR L5

e URL: https://www.tinkercad.com

s REE 28 Suggested Browser:

Google Chrome
¢

Professional Development Training 70


https://www.tinkercad.com/

s »[E3] Step 2: Create an account
5= AllZETinkerCADFH &

217546 Bt T EE (Sign Up)
2.2 e AFTRIVER 0 5HE
BURN LIRFEZIL ER -

fREEEIL
B EM
KEXKKX@abc.com v S S TR EEE Autodesk B
%JT”}EIE A - FRE FEUERATE Eoo
i
[z /il |
=2

. =imes 1 EeE
£ —fp - EOFESERT —p A2 D ‘ Baa € O
. pomoETR

= T Y| 2007 o BOBA 3 AR

$#FIE Tinkercad FREHETRD Autodesk FEFAEERER - [ #BEW3| Autodesk (BT EHHES

BEEEIER T =0,
BREAIES 7 20
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=

(T]1IN
K [E]

C|AID

------

Eq Tinkercad

B3 @tinkercad

It's the last day at #CASTEAM2017.
If you are a @tinkercad teacher
come visit us on Level 3 in the

9 evnsw

TINKERCAD FOR... EBlE  COMMUNITY

- HEATEH

B et

BILREAT

FINISHED_MOTOR_COIL

N}

@

Copy of physics electric ...
t ;‘J TR

Dashboard

28 R

FINISHED_MOTOR_BASE
-_‘;’ |J BEAT

A

Copy of Simple Electric ...
10 /AT

Copy of Simple dc motor...

10 2MFRT
SEe

LA

Professional Development Training

Simple dc motor coil

10 /1NFAT
FA
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ORI A EL P sy 3DY I E S B CA )

Step 1: Download file from https://www.thingiverse.com/
(or any other);

Step 2: [ A Import;
Step 3: Choose a file;
Step 4: [ A Import

Import 3D Shape

Physics Project.stl

" Cancel | P

gﬁl L Professional Development Training



CHUE AR e o)

Peter Chung

awHLlIIJJ
ol
o
—+

=

ircuits
FINISHED _MOTOR_COIL
10 /[ MEH]

S L

FE!;;, ELEN Professional Development Training
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<

RBEIRT >

Skills Tips

SELECT A SHAPE OR A FUNCTION
such as Group — left click.

MOVE A SHAPE or to resize a
shape — hold down left side of
the mouse and drag it.

H/# &

=

4

S N

9 evnsw

/7 BeAZE

MK /4E D, B8

ZOOM in and out — roll the roller

Professional Development Training

MOVE THE WORKPLANE up and down and side to
side — hold down the roller and move the mouse.

it LR NE=:)

76



BB
Skills Tips

ctrl
| —
ctrl
| —
ctrl
—

ctrl

+

+

+

+

-+

N

ctrl

ctrl

+

+

+
o

ctrl
—

ctrl
—

ctrl
| —

+ |+

FEEEREEEE

B A5 TR

Copy: ctrl/fcmd + C
Press ctrl/cmd + C to copy selected object/objects

pallll
(1LH
HH

Paste: ctrl/cmd +V
Press ctrl/cmd + V to paste object/objects

Undo: ctrl/emd + Z
Press ctrlifcmd + Z to undo

Redo: ctrl/cmd + shift + Z
Press ctrlfcmd + shift + Z to redo

Group: ctrl/cmd + G
Press ctrl/cmd + G to group objects

Ungroup: ctri/fcmd + shift+ G
Press ctrl/cmd + shift + G to ungroup objects

Duplicate in place: ctrl/cmd + D
Press ctrl/crmd + D to duplicate selection in the same place

Lock: ctrl/cmd + L
Press ctrli/fcmd + L to lock selection

Select all: ctrl/cmd + A
Press ctrl/cmd + A to select all objects

Delete: backspace
Press backspace to delete object

Workplane: W
Press W to place workplane

Ruler: R
Press R to place ruler

W
R
F

L)

==t =2}

Fit view to selection: F
Press F to fit the view on selected object

ctrl

alt

alt

B &l

o

lr.>

Rt
R

A
L
A
(o
A
(v
A
to |tV

Professional Development Training

Move onworkplane: all arrows
Nudge selection on workplane, x&y-axis

Move up & down: ctrl/cmd + up&down arrows
Nudge selection up & down, z-axis

Move x10 on workplane: shift + all arrows
Nudge selection 10 x snap on workplane, x&y-axis

Move x10 up & down: ctrl/cmd + shift + up&down arrows
Nudge selection 10 x snap up & down, z-axis

Moving straight on workplane: shift + move
Hold shiftwhile maving to constrain movement to main direction

Duplicate: alt + move
Hold alt while starting to move to duplicate selection

45°-step rotation: shift + rotate
Hold shiftwhile rotating to constrain rotation to 45 degree steps

1D scale (scaling from center of the object): alt + side scale
Hold alt while scaling to scale proportionally on one direction

2D scale (scaling from bottom center of the object): alt + c.scale
Hold alt while scaling to scale proportionally on all directions

3D scale (scaling from opposite corner); shift + corner scale
Hold shiftwhile scaling to scale proportionally on all directions

3D scale (scaling from bottom center of the object): shift + alt
Hold shift + alt while scaling to scale proportionally on all directions

3D scale (scaling from center of the object): shift + alt + top scale
Hold shift + alt while scaling to scale proportionally on all directions

Pan view: shift + right mouse button
Hold shift + right mouse button to view panoramic

Multi selection: shift + left mouse button
Hold shift + left mouse button to select multiple objects

77
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ERAVE P

SNEE1LIEZER -

Physics Project

TEZRs
Working Space

2 Ensw

Professional Development Training
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Objects Q O

(Basic Design)
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S£T(1) : Aol uENRIR sREE A/ )N/ EE A

Shift +
drag dots to keep ratio
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BT2)T . EBRWMABENEE REBENX
I\ EGHI

Note: Units Setting
AR BIURE
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%/\_}f . B2 ﬁ[nlk

S L L
2 BB ES (=K mm) (RERTE)

S E
= \|7s
Bl A . (Eé/_k mm)
TEE  FEES{E -
'HE ==
200.00 200.00 e
SRERTATE
TG THEMESE  10mm =
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Tinkercad

9 evnsw
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Micro:BitZ ek

BIB|C]

& ) Bluetooth ®Smart antenna 32-bit ARM ®Cortex™M0 CPU Micro USB connector
B " t 16K RAM 16MHz with Bluetooth Low Energy

Sem

WA
S8

L.

BLE ANTENNA ||

[J (BIB|C
* PROCESSOR

s LCOMPASS .O .
micro:bit
‘.. l. @

battery connector

|
4om ) ) ﬁ

2 programmable
buttons

1 [ACCELEROMETER
r_fpms

3 digital/analogue 25 individually power ground back accelerometer and compass 20 pin edge connector
input/output rings programmable LEDs port port

FRONT BACK

2 Ensw



B3 B A4 fe

) micro:bit

“‘,‘Y‘@l

(" 4~ 4

TP

==t =2}

w

v

@ python

N\ Microsoft

J ) Block Editor

Microsoft PXT (Beta)

Our naw micw:bit Programming Expenence Toolki (PXT) adtor provides a
programming exparience supporting both a biock-basad editor and JavaScrpt,
20N with graat new features |ika p2er-10-peer rado

ECT
Python

MicPyihon I5 a complately text - basad aditor, perfect far those who want to push
1har coding skilis further. A salection of "snippets’ am on hand to help auto-
compita trickier 12sks and a range of prRMada INages and MuUSc are buit-in to give
yOu 2 heiping hand with your code

Start with this editor Lessons

\,J'V:\-rv»x T I‘:{’E
1
=l Adntimmrarrnduritio

Microsoft Block Editor

The Block Eator 2 visual aditor and provides an infroduction to structurad
programming via oiag and drop coding blocks that snap together. You can also
convert a Block Edtor script into a Touch Deselop script which heips with the
1ransion to ted -based programming

S 3o

Javascript

Code Kingdoms I5 a visual JavaScnpt editor. & has a drag-and-drop interface
makng il accassidie to baginners. You can also change from the visual editorto a
1ext-Dasad editor which Supports the transition to text-basad programming as the

oon SO it
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* A, B, A+B ¥ ¢
* LED matrix ( 5 x 5)

—f [
o FIfEZS

-,
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X

acceleration (mg) x w»

light lewvel

compass heading ()

temperature (°C)




Makecode -5 ({5 21E 23

 https://makecode.microbit.org/

« HAtdmizF5

 Scratch 3.0 - https://scratch.mit.edu/

* App Inventor - http://appinventor.mit.edu/explore/
* mBlock - https://ide.makeblock.com/

* Google Blocky -
https://developers.google.com/blockly/

* Ardublocky —

 https://ardublockly.embeddedlog.com/demo/index.ht
ml

2 Ensw


https://makecode.microbit.org/
https://scratch.mit.edu/
http://appinventor.mit.edu/explore/
https://ide.makeblock.com/
https://developers.google.com/blockly/
https://ardublockly.embeddedlog.com/demo/index.html

Makecode

g " B EH

My Projects

@ Untitled

New Project

a few seconds ago

9 evnsw

@ Project 4

1 day ago

Project 3

1 day ago

X Import

{Q Untitled



O micro:bit @& = 5 {} JavaScript

Hx By ARNENE (°0)
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ﬁ[ 1‘,[1:‘ &), ‘| EX@E',_[_./ “1'E§'Z§

micro:bit A 7{

i REETH :
__ microbit-temperature. hex
W == ] peratrs
B3 STEM RTC[Material list].xlsx
* Downloads B3 exportlist (13).xdsx

%H EX%$ MICROBIT (E)
%ES‘QCO py% miCI'Obit ey #8803 MB - #2305 MB

2 Ensw



9 evnsw

I
!

screen down

39

;

logo down

i

tilt right

Q'
8¢




Sty

2 Ensw



9 Ermw

A SIMPLE COMPASS ROSE




R AL AR

22 forever .

then

else 1
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75 4 5 £ A HC S micro:bit (i

* FTREAVECHE -

micro:bit x 1

b1

180 Degree Servo x 1

Crocodile Clip with Pigtail

- male jumper connector x 3

2 Ensw
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ulul

AT A micro:bitfi

~a/J VNN

75 A

o IeAf9FE S HEfEServoPin Assignments ] {E
Crocodile ClipfE B A&l micro:bit_f-

. Orange (Signal) FH{E4RE Coding , FT LLEEAHCAEPO
7 {8 FH servo write pinZk 4 &

e Red (+), ZRZEI3V
* Brown (-) , Z&ZIGND

—p Orange (Signal) Po
Red (+) 3v
Brown (-) GND

? Ensw
T



U

Servo ——> ;ﬁ%’ﬁ\j@ --> micro:bithx

 X|FH Crocodile Clip with Pigtail - male jumper
connector fHServory 25 {&4% E Ellmicro:bit_E

HE --> EEF K --> GND

2 Ensw



MakeCodedgts

.
——

o FEAFESHES : ServolEiE180E
* 1B : ServolE £I|0E

on button B pressed

on button A pressed

servo write pin P@ to

servo write pin P@ to o

;g‘-!l,al?; . !.



A micro:bitH B HYlight sensor
7l servo

e 7% = K| FH micro:bitfylight sensor, B f9 0] DLE-F|
light level{E&1E,

{2 EEF ] servolt Vi HiE £

light level”RITEinputiXE

9 pvsw https://makecode.microbit.org/ 7u5HTghzD4PD



https://makecode.microbit.org/_7u5HTghzD4PD

P2/ BTN T2 app
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AP Sensor

* http://apsensor.ap.polyu.edu.hk/

ol ™ |
L B -
[ ! I\
b A
Accelerometer Magnetometer Gyroscope Light Sensor
I | ‘ Y
1 [ |' | |II I . \__. . .I'.
i r 1]
| IR r| I d |
I|I[|II II .II [ III. | |I M I | i /"___- I_.'I
it |h ' T '”Iul . J
Sound Level Meter Sound Analyzer Sound Generator
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http://apsensor.ap.polyu.edu.hk/

Google Science Journal FHE2 HEE

* https://sciencejournal.withgoogle.com/

Brightness (EV)

‘-.,..
.'.

0.00 EV

0.0 |
;iﬁa; . !.



https://sciencejournal.withgoogle.com/

Bluetooth pH meter

Stable

2 Ensw



Food Traffic Lights

* https://www.my-foodtrafficlights.com/

| wMFGSCI Traffic Lights
dJ
Nutrition Facts
Serving Size 100 grams
Amount Per Serving .- . &
EE 2
Calories 557 '- Cwweriesbiomaiat 32, - _
% Daily Value* Y 0
Total Fat 22 — — 5% Sy
_E = ﬁ - ‘Iﬁ — e *_ 4
Saturated Fal 5g 27% .
Trans Fat
Sy
Cholesterol 0 0% B .
Sodium 1mg [—— 0% -
Total Carbohydrate 28g . ]
Dietary Fiber 10g 41% - .
Sugars 89 ~ o
Protein 21% 1
Vitamin A 11% + itamin C 8% Sugat’ : 13.6
Calcium 11% « kron 23% N
*Percent Daily Values are based on a 2,000 -
calorie diet. Your daily values may be higher sodiums 0 y
or lower depending on your calorie needs. o B
i 'y Ly Ly
% e sw | &
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