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Naval Postgraduate School & Stanford University
Int. J. Engng Ed. Vol. 19, No. 6, pp. 788-798, 2003.

Problem-based learning is a pedagogic methodology that presents the
learner with a problem to be solved to situate the learning. The
learner actively engages in framing the problem [2], identifying and
gathering resources, and working with others to solve the problem.

Problem-based learning is sometimes called:

* Project-based learning [3] when the problems are organized around
a project;

* Product-based learning [4] when the problem is focused on product
design;

* Team-based learning [5] when the problem is worked upon by a
group of students;

* Problem, project, product, process and people based learning [1]
when all these aspects are engaged
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Project-Based Learning

PROJECT-BASED LEARNING OVERVIEW

Project-Based Learning focuses on real solutions to a problem. Once a problem is identified, student teams

develop and demonstrate their understanding of the problem by proposing one or more solutions, often

designing, constructing, and delivering a prototype.

The focus is on building students’ ability to develop creative, realistic, tangible solutions to sometimes

difficult problems through teamwork. Once a solution is agreed upon, the team must decide how to realize

that solution with a product or service. Attention then turns to designing and developing a prototype of the

product or detailed definition of the service. When completed, teams may present their solution to the class

or in a demo session to a broader audience.

Frequently combined, problem-based, project-based, and team-based learning are well-established teaching
techniques at Stanford University. All are collaborative and involve active learning. Student teams may be

interdisciplinary and, with online technologies, globally distributed. Problems may have local or global 3
significance, and in some cases are provided by corporate and other partners.



Problem-Based Learning (PBL)

Problem Project Process People Product

Dr Don Woods: “Motivating students is an niversity g
important first step in teaching.’ * |

Dr Rosemary lLeary : “Problems themselves appealto the

human desire for resolution and harmony...”

Dt Woods' research also shows by using PBL, students
developskillsthat serve them well in future learning

and in the workplace.

A broad definition of PBL (Dr Woods) : "PBL is any
learning environment in which the problem drives the

e »
learning.



= {2457 ¥ PBLE € & 1P

A EFARPERE Y o p B 3r-(how what) 22 Fjis
(know how) 4 ¥ PBL&E &+ P 70

ST RRERV A FEFPAREEE S S ER
iy %E%? 3143 I 'J i+ }’?'? fmIE AT f’(hOW what) _I;{i ;}i Zﬁ“(kHOW
how) -

CEELe s P A E e B Y AT 4 R3S 2
FHAAp R 4 S BR PR E RN B R
WHhi 4 2 RFFYPEFTDR A ~HEEFLF

AL AL

MR 4 FF o

—

Tuesday, September 1, 2020 {‘»



PBLAURRIZ & 5T#H S #E PR




University of lllinois

professor emeritus of
psychology Ed Diener,
who also is a senior
scientist for the Gallup
Organization, found that
the fulfilment of basic
needs leads people to
place themselves higher
on a scale of life
satisfaction, while
pursuing higher social
and self-actualization
needs i1s more closely

associated with positive

feelings and enjoying life,

even when basic needs
are lacking. | Photo by L

Brian Stauffer

Autonomy can be defined as the ability to make choices according to

one’s own free will.
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Higher Needs

Trust
Respect
Learning
Autonomy
Creativity
Community
Well-being
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A broad definitionof PBL (Dr.Woods) : "PBL is any learning
environment in which the problem drives the learning.”

P May Stand for
Problem,

PBL 7-Steps Project,
Process,
Products, etc.

I11-
Structured

Problems,
Student-

Centered
Learning,
Cooperative
Learning.
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10T Innavative Future Product Ideas (Team-based)
Use the attached template to prepare 10 future loT product

BABE B ideas ofyour team. Product idea may be entirely new to the
ERER world or something we use Qaily but djg nat rLave’\uT functions.
N The template shows the "Prior A" (BRTZ CATHEATZASE) on . - N Y
BHREE 1 fa the lefand the future loT producton the rightwith solutionsto % 36 20160020 0 N i N
the problem. Feel free to use your own pictures, photos or
rawing fo your product ideas and use concise texts to label or
make explanations. In case you have more questions, feel free
AHEH
= to inquire via FB message or simply reply under our course FB
BAZR posts. Thank you!
yERE g I0T Future Product Ideas 2 - Another 10 ideas from your team
- 1 & Please upload your ppt fle containing your next 10 ideas. 2006026 ufl N N
Thanks!
BERERE FRENEEH
English listening practice#1 on
HEFG "Inventing a Low-Cost Testfor Cancer at Age 15_test’
el Please download the atiached word file to practice your
listening ability. Remember to use the method taught in class.
EeE Listen to each line repeatedly for at least ten times with your
ann+ eyes and ears waiching and listening carefully, respectively, for
3 ESR 3 38 145 A Chapler 7 Improving English Lstening Aoy Fastand Easy - Assigned Video gauh worc. Fil UL te Dlanks durng e ISENNGOOCESS. e 39 016G | @1 N N
FEd P LR BURERARIHEERH Chap proving £ gl J 9 Evenifyou are able to fill out the blanks in lesser times, please e oos | 2
) make sure you continue to watch and listen to each word fill
Office Hour you have done so or & total of 10 Gmes per line. Afie you
HEHSEHE finished the entire video, please save and upload the
completed word file to the Portal. Note that this is a homewark
FBER for each student. Thanks and happy leaming! In case you have
WS any questions, please fael free to send me your questions in
our FB course group,
HEH B Internet and Patent Search and PPT-making
SHHRE ¢ EtoEEflBReE TEE - BTE - 89F 15 Chapter 12 Patent Encyciopedia Handbook E-Baok Journal Magazine Selelclan exising [OT prodetto make Patent-product e 99 ogigpps 3261 N i N
company pptx similar to the example slides attached with this
HREMHE homework.
HEBRERIEEE PPT of the Three Ideas selected by your team
SRELET Please upload the three ppt slides containing the three ideas,
one idea per slide, proposed by your team in a single ppt file.
BiwE 5BV AR IAE TR A% FEER Chapter 14 Efective Communication-How o Prepare Presentation Sldes/Script  Note thatfor each slide, the prior art ifl) and new idea {right) % 20060019 R N I N
_ must be_ presented. Prepare also your English script for
it C| presenting your ideas, one minute per slide, in the User
S Experience Innovation Process (UXIP) Workshop in the class
on Oct 18th.
bl E—RE R EREER (First Take-Home Quiz)
fBEh G el IR S EARYHDA 00 RN
BYLE HELIT Cooglef HRRRIEE « BTTAENS - FEABAEN
S %ﬁi@ﬁ%éﬁ < KA E R  EEEEEEE -
‘,.‘- Bl °
. First Take Home Quiz on English Listening/Reading test o |
IV T 6 STE SRR TEEEE B Chapter 7 Improving English Listening Ability Fast and Easy - Assigned Video Please follow the fink 4 ez uE N e N
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BBC News
TAIWAN WATER PARK EXPLOSION
INJURES HUNDREDS
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Find the Patent, the Product, and the Company!

Can you find a patented product that is currently sold on the market
by a company¢

July 21, 2015




O  You work in the product development department. This morning, your boss asked
your tfeam to find a competitor company’s patented product and prepare a

presentation in a meeting tomorrow. You r team will present the so-called
Patent+Product+Company related information using PowerPoint slides in a format
similar fo the one attached below. Your team has 10 minutes to make the
presentation to the whole audience who will be evaluating each of your
communication skills during your presentation. The best presenter from the
evaluation process will be informed and be selected to present in the Board of
Directors meeting next week. This is an exciting opportunity for a junior product
development engineer. The presentation has be in English only as the Board has
requested. Please ensure it is out of the best effort of your team and in case you
encounter any difficulties, you may consult senior staffs who have a lot of prior
experiences.
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EUROPEAN PATENT APPLICATION
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Umbrella with covering entering into the cantainer-handie.
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O Many have tried to solve

the problems we encounter
with the 3000 year old
umbrella design but none
have succeeded to do so
without compromising on
aesthetics and usability of
the conventional
umbrella.....UNTIL NOW:



The umbrella is compo

a cylindrical part (1)
having in continuing a flared part (2)

which comes to form in opening the support
for the frame of the covering (16)

while in closing it permits the containment of
the same covering intfo the said cylindrical
part (1). Said re-entering of the covering (16)
is permitted by a system of levers with ribs (14
and 15)

which during no use letting down the knob (8)

in central conversion come to re-ender into
the cylindrical part (1) while for the umbrella
opening, pushed the push-button (22)

it is disarmed the hook (9) permitting by a
spring (20) the rising for sliding of all the
system of levers with ribs (14 and 15) which
brings the lenght of material (16) in opening.




Features, Videos, Advantages, etc.




Jenan Kazim

O 61yearoldinventor = =
O bornin Cyprus in 1955

O Structural Engineer in the
Offshore sector

O MSA in Civil Engineering at City
University, London

O Aeronautical Engineering,
Loughborough University,
England, but would have been
proud

http://www.kazbrella.com/in
ventor/




aw, Joan, that the idea of

the KAZbrella was born. She came into her
nouse with a dripping wet umbrella not
knowing where to put it or how to prevent
It from dripping on the floor.

Olt was a light bulb moment.

O Jenan has spent many years, dissected
thousands of umbrellas and drunk
countless cups of coffee pertecting his
Inside Out umbrella.






{New ldea} Versus  {Prior
Art}




ODirip free. The KAZbrella opens inside
out - Think of it like a flower opening.
This leaves the wet side of the
canopy contained on the inside
when closed. The KAZbrella is dry to
handle. It won't drip on the floor or
soak anything it touches.



DRIP FREE
KAZBRELLA



OOpens/Closes in confined
spaces. Geffing info your car, you
can close the KAZbrella into the
smallest gap of a car door, whilst
remaining dry. Now you can even
put the KAZbrella on your car seat
without soaking it!



OEasy to open and close in a
crowd. KAZbrella opens up and over
the user avoiding poking in the eye!
Perfect in a crowd.



ADVANTAGE OF OPENING A
KAZBRELLA IN A CROWD



OStrong in the wind. As the KAZbrella is
double spoked, it Is extremely strong.
In The unlikely event that the
KAZbrella is blown inside out, it's not a
problem. A click of the button and
the KAZbrella will restore back to its
open shape.
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O 3DPRINTUK for the
parts...we're
excited to use
them in our latest
prototypel It's
amazing how all

these intricate
pieces go info
making a
KAZbrella.




Contac Info, location on map, etc.




e

KAZBRELLA

No Gimmicks

ENGINEERING

w{h is NOW availble to pre-order on Kickstarter

LEARN MORE

Turning the umbrella world inside out

PRE-ORDER YOUR KAZBRELLA ON KICKSTARTER!

HOME

ABOUT

FAQ

VIDEO

BLOG

CONTACT




KAZbrella: The Company

28 Woodstock Rd N
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KAZbrella
'The Shed'

28 Woodstock Road North
St Albans

Hertfordshire

ALl 4QQ

info@kazdesigns.co.uk

Twitter: @kazbrella

Facebook: /kazbrella

© © © © © © © © © © ©

NB. We have been overwhelmed by the
interest in the KAZbrella and offers of
distribution in various countries. At present, we
are not looking for any distributors. Thanks.


mailto:info@kazdesigns.co.uk
https://twitter.com/Kazbrella
https://www.facebook.com/pages/KAZbrella/570076649713073

Facebook-KAZbrella
Product/Service

_.' Yuchen Home 20+

Sponsored ¥

www.workthesystem.co
Timeline ~ About  Photos  Likes  Videos Finally: In your business, the
simple, fastway to STOP THE
CHAOS and SEIZE
Post Photo / Video CONTROL!

Yahoo {R &3 X Yahoo
tw.promo.yaht
KAZbrella American Tourister i &8
oy a5 3 EE TSR
WF4 diee
Countdown begins...7 days left to pre-order a KAZbrella from @Kickstarter.
These are exciting times!

Like

4

Iﬁ Jacky Huang Hi KAZbrella, it's nice to seeing this new product through

PHOTOS
Jomments ~

Facebook. We would like to order 10 pieces of umbrella but unfortunat
can not find the shipping country of Taiwan. Taiwan is the country which | live.
Could you please let me know how to deal with this issue. Thanks

SR Like - Reply 42
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2.Heis thetechnical director ofthe'Google Glass.«
3.-GoogleX is-a'secretteam. - «
4. Hegraduated from theMIT "~
5.He1is anexpert in human-computer interaction. <
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1.+TheEfirst motivation is to make people relax their - bodyand
mind. - «
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1.»4-Let’s make-a cComparison with-between Google glass and smart: «, _.--

2-+2-Youdon’tneed to pay attentionon yvoursmartphone. Youcan see
everything in your sight.«
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Patent

US 2013004404241

aa United States Patent Application Publication  Feb. 21,2013 Sheet 4 of 9 US 2013/0044042 A1

uz Patent Application Publication (o Pub. No.: US 2013/0044042 A1
Olsson et al. {431 Pub, Date: Feb. 21, 2013

(%4) WEARABLE DEVICE WITH INPUT AND (52) US.CL L
OUTPUT STRUCTURES

(T3] Assignee

(21 Appl No.: 13212,686
(22} Filed Anig. 18, 2011

Publication Classification

(51} Int. €1,
G A {200,001 )




Prior Art
Personal video or image displays are
devices that are used to display an image
received from a source for viewing by a
single user. Such devices can be in the form
of head mounted displays that are worn on
the head of a user and include one or more
image sources over or in front of the user’s

" N.‘f/-\/ | . £ | |
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The inventor

James Dyson \
® 68 year old inventor A

® A British technology company
designs and manufactures vact
cleaners, hand dryers, bladeles
and heaters.

® bornin Englandin 1947



The Light Bulb moment

When Google Glass was
announced it was one of those
that this was
where humanity was going with
technology,” says Guest who
founded the Melbourne
consultancy with Luke Smorgon.



New Ildea




{New Idea}  Versus {Prior Art}
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WHAT is WHO invented WHEN “F L3§ 15 e 99
p.?lydlmelthylsﬂoxane (PDMS) . investigated the possibility of
S!I!Cone € Ei\osgomers Eather developing plastics with the
SHicone rubber . . of Silicones properties of glass. Silicone
an elastomer (rubber-like material) | :
D . Frankin Hyde combines the advantages of

in his laboratory

HC | HC Oy both glass and plastics.
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HOW to use

£ong 108 INSulators

°u ae arrestors
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Gaskets
Hoses
Boots

Crank Shaft| .
seals

i ' - . o R 5
| Silicone _ RNy TN 9*]%4‘%1%?3{”7;5{%“
. 3 2 Elastomers %"\I ® s 51 iy
3t Gaskets, Window )
i ; O A seals, Valve seats 1
’ o @ 5t i b S

[ ustizel f [ Ciifles E:_-_I;,::Ja:.:] :
Transparen( Health Care Pholocopy, Fax [ \Appllances ]

Tu%mr%[nasks Bzby Nipplas Rollers, switches ‘éubLngs.geals. ;
— ackets, Grommets

@ HEEEIEIRE

3 :\
@ EiEid
EEoZEERY F DA ?




L4 & . B EACTE 7 %A%

=L
P

Innovative System and Component Design | #RE&

SR

@ ;%(§ 4L ’h[ /j‘s <~ 7 40-50 ff_(lf-{)

4 5F




5TaT e vz I
BlfR T2 R B 08 HCAPSTONETR ARIEEARE K

HEE /w0 AEE EAC ERIEAREREE L/ HRIE
Hard-E22£1 Soft-3@ M BN EEEMEESMRREE

rRahER BESE - VERES . sgeomas s

AT T . BEASESEORER B
SRER(ELH) oy B E LA E BRI
THBRE LSRR . 2EBOBE  LEENS R0
BT -
' ﬂgﬁm == A STe L=k
csmsncesmARR . ERISEAEEEARARES
e awsseen- BT RS SRR
g SEas W | . 7SI E BSOS R
AR - 548 A0 FAR
R1%
BEASH IS RIBEERENE

NEE -




BEREFEME

IXAZD git ayzu

TiR{E™M % BI=ZFE8 BlEmERRE S A FEHITLIX

Bl 2B ERET (CH404)- OB RIN{EM A+ 1 E B M B BB LB X
1. BIBXEIEE) (BEETRE 15.ANSYS CFDE G FT i fe IE m 1R AU
2. ElnHEBIEE2RE FEAV
3. FENEER Mol {THREG J—ou?*”IjJﬁb/ I3 B R 2R Ense I8
4. BlFTs2i8miz (EFRMBEEE 23] AR B M
5. J—_EE HLH?‘Z%W/\/\AH /;1 17. %ﬁ:‘éttig Uﬁ/ﬁélﬁ}?ﬂé
6. RE/NHAIERTHZAEZFHRE NG
7. ArduinoFa gt/ BHIZS /B ARIET 18. 2H T ERIEMNEm M 2Bt
8. =R T EfxRdZLittleBitsE T 19. EEZTRITNEEZ 4SS

ANIRZFE mat 2L 58 20. EmIRicR S E DL

9. MIT APP Inventor EfE 21. 53R EUE
10. A EEmMEETHIE Y,Li?ﬁff‘z 22. EmREINEERE R
1. EmABREET ~ R~ ~ Rl 23. iR R A OEE RS
12.ANSYS CFD/3D Design/3D Prmtmg 24 Wik FB[Clsg B &Y - fthef ~ /S
13 TREERI BT EEE Ezt=

4. E mnot B AR S B / TRE R AL

zu 68



Ao o A, FERERAGE
LIHATFD git evzu

TEB-{EMARBIERE : Bl RMEITHERET (CH404)

TTE{EMA=FBIRE L ERZHETE
Capstone course(#aER1E) 2 —
PSBLEZE X - /\HB B FH#H AKEPBL
LabTEtHE’JEP BEETEl(Project) B8 -
=18 (Problem)#8 R ~ Zm(Product)F 2 -
FEEQHTQ@LLE(ProceSS) HE
(People)EBINEX S/ - BEZ G EE R
IEEE’J%)?%DLE%B‘Z?TE °

R
La~$/J\£E|LLLDeS|gn thinking(:2512%2) B 2 s
fieRBRLLER - BBHE TR %%?&EEJ Uil HE g
= AT AT ENERESHED B 7l : E-1-
THRHE® - DIEFRIMBEEES =0 - &7 | 7 S Asrd”'”o/ 8 En
%ﬁﬁﬁﬁﬁﬁ%%@%ﬁ?ﬁﬁ/uﬁz - EREBRTEBE - i A, = &
E X AEan
NASTESFETRER TEANSYS BH
EREIE - WEIBETLE \ﬁ/\

HECETEMERIEMRETE - BRAZREE
] EAEg & (3DAIED H&fﬁﬂr&- Arduinoﬁﬁ
ﬁxir}izf)s%ﬁk;%f@ IR . EMIES b
e VIR AR B Lﬁ?&%a’]*%ﬁ%ﬁ R7Z&
BIEE et RSN RALEm °

Digit*evzu



BEREFRMNE o

;"”%gk*D git evzu
ThRIEMAREIZHE
BT A2 BT RRET (CHA04)- 9B RIU{EM A+ 1A BB EM B EEEK

IIZXLH/%EB(TEAM BUILDING) RRHEEES T’E n"Jz

L 0 T Q  femmmE - Q0 O OO @thas @
B > G9-CH404 ~ & E O
l— L]
%
» @ ¢
N e cnume
- I AR AR
L3 G i, s
a— oot
=] 5 i
© @
% Enmig
| L]
O urEn

Digit+@vzu 70



BEHERMIE

- ‘!Ei' ;
E%SK*D git evyzu

Yuan Ze University

TIEMZBIERE
B3 2GBTS (CHAO4)- QA ML 4+ 14

VR A 2. BT BRI (R M 4B

EIYPINTA v

HEB(EM BB LB K

FENMEEARKTO1T

— SR, S (50 )9 (N (W) MR
anar s az AN EARENDENER AR ER

3. Ardumoﬁ'ﬁﬁﬂl‘)ﬁ/FZﬁJ /$E7|Y$£_b 4, F%EEIMBELIttleBIts ?*EK}E—% ot
’*Jﬁ'ﬁﬁx/MlT APP Inventor EfE

Digit*evau 71




- BEREFRMHTE
TAAET
Yuta’n Z?Un:.erj; @YZl’




- EEHE TS
/7{) %gk n%i’ ﬁﬂﬁ e

Yuan Ze University




T Ay K

3
e
3
T
3
=
—+

«Q

&

3
@YZU

Yuan Ze University
[P I Q4 - G3-Final Report-3.pptx - PowerPoint (EREEN ) ? B - O %
=R BA By g k=4 b0 RE BR MathType 1, ycchang@saturn.yzu.edutw ~
$8T = EhERs- d fhsz
S BRew - . @E% £ L BR -
mb o | e usa #5 2
VEsest pyp- SES- A v Iy E; -
BEE [ /YR FH &E EE SE ~

BEgR1/24 [2

PH(AE)

lnu R |

G,T

HEEEET /\‘\,\@‘ /

@ ante
P s )
Arduino HSHR
17 AhEAR

Ak REEATAZTRN G0 b MR
= PP

LeoERET S
Arduino B2 R

I MEKRTER

ANASYS CFD

Thank You For Watching
FERBER

ROESRE ﬁ |
x
N

Digit*evzu 74



‘ - \‘g_ﬂ' E%?!Eﬁi’ﬁﬁf‘l‘i +
LAA S Digit evzu EE: R et Ve Tt Salky s T Eno);

BHS OB R - HFH22.0.pptx - PowerPoint (ER2EEEE) ?
BE BR  BA B U8B ¥E BTRB RE  BE  MathType

B - &8 X
1, ycchang@saturn.yzu.edutw ~ n

2 X g = EhEes- da 0l A ExEE- #ESn

g . — esy ERAE- L BR -
BE @.?Eﬂ - = iiﬂ —— :3 ac Bt

SEmer pge. SE8- = = EEnz- R ER-
2 5 BYA g ~
Ganttl
~BER(NMN) AN (DR G (HAT ) (ENR) IFIIIIGBIE_I-IBE_I.!_!_I'E!A .
ORRURER RN
’l’lﬂkﬂﬂ'
2 * 3 4 » 7

i Cupsticker W%

5:0._“pa

oa9® eo.

i e
T
Quarn @ =u
@ =s5se @nm ’.
I 1 =

22 * 23 24 25 26 27 * ~
= & = e

Digit*evzu 75



Yuan Ze University

;E,?tgk‘g—i' %D%?Slﬁéﬁf“ri

. (=) Ermrg 7 EE\N\OO'| Ga LEE
. SIE% OALLD Y| - LK -
iz . : L o — 5
BgE- 5ED G AL YT N
£ F REA FE &E #E FiE
1 g frital A& 12 1 10 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 8 9 10 1 12
T ritzing
Gy
£z g B- &

& . 3D 5| EpAB 1% T 22

ﬁ m ¥ * 3D %|¥p 7o #4Drawing :

© REBHEGTE AT ER

— .

Digit+@vzu 76



- f EEHERHE
7 kﬁ Diait'eyzu

BA BE U 6B HPANR 6B BA  Mahpe b yechang@satumyzu.edusw - [

L_| ErEEs- EEN\NOO -| DD
g AR Y OALLOOI] oo s
x| gER- BEE S . B VAN 89 1 R
] g% 8 A
& 16 1 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1:1:0 1 2 3 4 5 6 ¥ 8 9 101 11 12 13 14 15 16 N

: HENEXE o .

; PROTOTYPE ﬁ

F e | Arduinozgz

s N 2 Arduino UNO Wiring Diagram ,
L7 ST o I
Ctes R 2 = Arduino UNO )

7 sy A x1h -
: 1% IR X 13 — udiitiie
N AR (AT x18,

BT x 118 pr——
g %t 4% (white) x 118 B &
8 LED bulb(yellow) x 188 ﬁ s
B T x 1%
, AR A IR R E 5 X 18 i i Fo
- AAE x 14% AA Battery H‘:I
- HEZR x1% § |
5 fﬂiﬁéﬂ X 1}'—’| ‘- hsanieg yy LT
AP fEAR X34
e £Eit x14a
0 %R 5 X 128
8 ¥ #(Android) x 118
# ¥ (HC-05) x 118
: —HR x1g < HEEIMHAHE i

Digit*evzu 77



- f EEHNERME
7 i:.%-" Digit'eyzu

- — oy — IS o () QEEER- :
b (=] EAEERT ayrmm  c[u -|& A% 2. s 5 XA Ml A ADIC JD P il i
E, o DER [leaxz OA1LLe Y| e LEESE- BcBR
BE e BIUSa#&N-Aav A ====E = m g2 AL Y+ W ORESR e N
. YEses pzp. SE%- = 5 B8, SmartArt ¢ \ . QEsng- hEm
8% o 2K e 5 o . 2E -
Sl V00 VG BN AT B A5 AN AN RN A AL g g S g g e 2 T8 A 5 e 7 1 T
23 ' ' '
Aduinotiyr SRS
. .\.}1.\.
: Arduinozg;
24 AX A

T oo | : 7

_ . > BB b > 8 0 g ] 5
/. 2l

16

28

Q;w ‘rl l o N1t

18

Digit'evzu 78



ﬁ%ﬂﬁnﬁﬁnfi

LA E Dlglt @Yzu

Yuan Ze University

-
g 5T =) ErERE- Tt lh x| 8 EeE e x| e EE\\OO| DD () bE=z
pr O | gy BEE | S| A |m e Bamez:  DALLOOM o L VES
YERnr pgp. SE- B erlr A ===SE e smatat- (O ALY T T gpsy
2 R 2yH $8 . &% 4B

s 1160 1151 140 43 42 41 11001 G 8T

6:1:5:1:4.1.3

GanttE

SERIREE SEREARE RRERBRE BRGERE

#h 3%

L -
kg8~

g

TR S P O e, R T

415

RAEA

1610718

\

19 10 VAT 1201 130 114 1 150 46 )

BN IXE
02

Ywusann  Yuemsenn  Juzs
YEsenn [P %a@ene)

HRERE
Efmat
Seaat
BEEEtE
MAEE
i
3D5IED
BRRa
ERAR
faEE
EmRE

Arduino

1 1
4 1
5 7
7 2
5 1
7 1
10 1
7 5
7 5
13 3
15 1
16 2

15

16

7

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

H
Ll
%2 34567 891011121314151617

I
nr

7/%

7

Digit*evzu

=1

79



;g 70€ ‘!y_!_}, ﬁ%ﬁﬁﬁﬁf‘l‘i Py
THERZD git evyzu

F 2 EER, HE41E

><

=
I
|
=yl =R
BIRIE NSRS E 212 B BIRYsc D TEM—{ERSER . P ———
AlREEEEE D
BsEAH e ZEY - waE v Y

SR -FHAAE BERAFL =2 U-#ALREL ]uamm**aa'
- EHE 2R XBEARR B SFARSEY FERESETR

MM sppwriisn cofsaslt. %- CITELT
B4 - |
¥IBE PR ] BAED
BlIFETD

Digit*evzu 80



- . BEREFEME
7 Ay K +

twrick x B woricr x [ Yuchen x | 1Y 4E&EE x | Q Whatde X | & 2FEs x | (d pna
uZqEQguzBCEBARK k/edit#responses

REIEREEN BT
REEREENEE”
Y mmE e BE WM =S
Bush £l ] Y 84 ELE 1 31
BATERAGHK THEHRHE K BHIRLFR EaeO852 20
CHAHERVOIR FREL/ZALE EAQRHFR ZLHUNANLS
ARB & HBREGKE - R & EHXFAY XIHP/L ERRHFIRG
HREHEFHET XSHR - RAS B - RARHR B - RAEHRI 10
HMeHEIE - HERAIHE FEKEE - ZAAHRTFHIE -
it -
’ BEE
Rl BEF EE =)
REEH
BHEgEHERF
Ei;.L\g = *
BEaEH B Uz EES BE mmaE
Bk ) &E Y "l ~E 2
RETHESEM HETANSGHET A5TiHeTEs 5THETEa S
REZFLTRAO VAL - AH b £ -BHHW FHFAPRIAR 10
ey ¥HEITNEES RIBFEXRE LB XBH & TRESHK -
& - FHEA&N - 4 AFHE AFHE2HFRL
ZIMAREH B FHEF R 0
WMABEEH - BHELED - =Zn
e BEF EE =8
d o~ M EmmES#HOE 4. A @ poster-CEMS1 pptx A 05 1028=FHEE. doo
EE=yal

Digit+@vzu 81



- f EEHNERME
7 i:.%-" Digit'eyzu

A. What? ({FRABE B EEEENEREE?) What happened(ZRBB{/RIGAVIERESS1E
#&E)? What did you learn({/RERZI{E)? What did you do({IR5=Rk 7 {1E)?
What did you expect({RE#IEIFFAVE(12E)? What was different(555R 5 A4~
[5])? What was your reaction({/RRY sz FE&10])?

1 REEREERSIERNERE.

2 {PREFSYRA, RER, FIEER=RIER. REH THANSENRETEAEE oESENEEEREE (307
ED. CFD.3F). ¥EFYF, HEFEESIFESEREE, WESnFEHESTRIEIgE.

3EEIERRIEE, BRESEEENE BT RIFNERSIE . EFSIENEEREEREHTETE. #2
HEER—IR, SEEEFRREE. mEESED 58 I EEnEs.

4 FEIREITF ER Mt EH —ERST T RET—IBEmnR

5. EEEERTEETRERESEEMSIAE, SEEFFTENSSEEHEE, BIEEE.

6. SERTRMIAEN. RARSESSEHRES, ERfEESN. EAREEITEM1ENEREESEE.
ERE.

EIEEEEREEERTIFR=EtE N ERIFEE, EE FRTSEEFSE FalSEanERE. EFEERE
F=EEIMEEIEREER, CUESiEA PR RYEE. FRLIEER FamEEEle chEEENTFaE~E
H=E, BTATEEREE. TERSaCE#E Mra8BZa B nEs, [HEaCBl—E=e NEEEMN
RIEEE, EEHEEEECHFERENES. EaREFSEEESEEMER. EEENFRESE 0ER,
FREEFTEE A EE PO

EEmARREEES, R ERENEENEAEERECINFEIELEENET. B—EFEaIDFIENEEE

&, HEEEERESFEEREETHRNEREESN. EERi2ERRT=  EE2T e ETsErLIEEs

HY. MEBEE3DZIENRIELE FBEHEER. SRRETEEEREITRE Y. HeEAEFREIN - EEERNE
{FEE EESEEREERNE—ERELInEEE. B R EESHREIAIAILIERER,. EFE
EECALIAEENERN. EENAEHE. AEENFEHEE. SEES FsEesaI3D7IEl. E—EEE
FHieRsE dsESREsT U —EREErER. EEEEFEAEO r—EErRLE=TRRER, R EaCRLIEE
EhEE.
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B. So What? (E8{1EEZERIIE?) Why does it matter(ZRBES{/EEE)? What

are the consequences and meanings of your experiences({Ti=:/~ A5 £&5E5HY

ALREREEERSE)? How do your experiences link to your academic, professional
nd/or personal development({REVEEESER{REESE. E=. H{E A EZEZEENESE)?

Hiil|

H|i1|

BEEEERERASE, FE-IRASIEAIE, ERSERTAESETEEFLT. AB2LKRE—=
EENAEETSSHESNMEE, AT SEEERT. JERSHUBEfEISER. B TRSEE
RES, RESEESAEIE. SSMaTIEITHR, SATERSREESESwENitA, SEshEEN
SREESTN. BastEEn LiEmE Cal.

e AHW R B SRIEETSEs Y0 D . EiaEsraEtEHER A2, BE8FHE 7 —IBiEsE. H LIy
FHEthe=—EEE. MENEEEFEFERYEEEZarduine, ER7ELNRIEREGESN-T2E. =GR
matlabEAC++Z=T7-2, =55 FEE—ER). B EESRIET A RFE=tbmatlabEINES— =T AT
=, BESarduino7oohaaiZREdE,. BT IEEI S~ HA T .

HRERE/IEH—ESEFENSFEIEERERE. BotTEEANRTSZ. BEALIEAFNEREET EIlE
FHIEEFES. MRFEROERHE CHEFEREAEE,. Sy smEERESEERREtkEdT. mE
S e SRIEEEESDAIEIRIEED . SRS TR T ERISHIE.

1.2 BEFESIESHIEESEERSCEEN 7 —. SCEENEEERFEEE I (communication), EESEEED
(collaboration), EFERIEERFRAEH(complex problem solving), FHiZEB#EEEH(critical thinking), BliEH
{creativity). SRV LSEEHEGEIEED

3.4 FBAEIERE, EEIFRENEE, AFIETTESESSEECHETESE. Eiss. g A28
R, EAFROTMHNEEYES., THEEFTESTEEOFEH, 2B En N, ERaniErEgiimEE
EHETUE—SENEE., THEHEE. EES{E. oERESREEEREENEES. BEERKEIEIaNIEE
OFEEESREEN,. ARREEAEEEREEMREERE, EEEECSEEE, TEEER. EEEEdaaeEEg
e T~E8%=E0-

FIEEEEEN, Bt ENERE, M-a=—EEE=. BitNEsEEE=, BRI ENEF==E L T

e —— . . e a s - e B — ey ————— i —— e 3§ el 0 s
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C. Now What? What are you going to do as a result of your experiences(151&
LRES U R EE{RASREAY) ? What will you do differently(E+#EH9ZE, {Fi k=
BAEMEEIE)? How will you apply what you have learned (F<ZR{E&aN{nlfE
ﬁﬁﬁl’? ZlpY9)?

y
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Hlil|

HElETaEEEEE 2 (EEERIETEEEE. FA NBNEN S, Ef=nERaEsrEEEthE=T
e, BEREREREENEE=ins, = B2l Er.

LIsIsRESRET AT HE ERT EIHSHESE. SEEESHRTUeRTSE. EmiEe, #EMtbT
SSREEMNESL, BEREZE 1 FERERRALIEN S, B4R itoEs, E&3 andakrl LIstEE
EERRRIEE.

s MESTEREMEEME . @SHARSZONEEEEY, FRETIELIREER, REZEEERsy, S1TIF
MEER. SMEEIDFIENMS. TR LIFEFRIIRF] LIRREaIstRIET.

1 ETIERRERE, R EEEEsSnmiE R EETaIrmr. SHEMfASE ViEEEE0rNTE, MiE
Efbfio=SeEaIiis. SaENFEASRESEEEH. SR/MIAMNESEBADLILIRES. S8
R T .

2 FERE, FREMEENEEE, B EREEEEHEZIER), FEWEEESr, FE BE—E.
ITEFE, EBEEREIIREEERITHEr . EERIEENSENEEEE0. THaEELIE ST EEERIEh
=R A

EEEECIFEERHRE, MEERESEE THEE. JIRREE, EAT NS T = LEf
AsSSsTm. BRLIEEHENERSIAEERHEE, REs R —EsEEE.

B RS ST SR FIRERRHEE B S E, EERTERER? AR EERAE. E5REiE
EedFEAAEEAERES. REHECEFHETE=MEHE. SR EFARE I =R ERRa OwE
HEBEEA LIRS, EREENS. iEFRRENEEZE RIITEEEAIRFERRERTE, -

b P e e L N | et = e — W W BTty - i e
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A. What? What happened({/R{&{1/Z)? What did you learn({/RZ2ZI|{{ZZ)? What
did you do({R5=aE 7 {17F)? What did you expect({/REFIEAFIVE2{1E)? What
was different(355 5 10]4~[E])? What was your reaction({R8Y 5z FE&10])?
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FERITEAA R MERIFHE, BIL-NAIEEHEASRIEENLINETHS. BRERSE—ITRISE,. HERIIEMAES
HEEERFE, SEEEN. THAS. RfSEAeaCcaesni=E,. AEHMAE—&THE. ~E=E307
ENSEsy, si=EfEArduinofEnl LRVERRE. EfRRE—ES0GE, B tE A EHENSE. SR ERE=laa
ERELIER. S#/HEREEESHTH). PILUSEE, B8 A—E=, sMigEE—EMEER. ERFIEEEM
SEEENSE. EE—EEFRERMETE. FLUESEBEFTLIMIEERA DS ETEESH. ERMEE
B, EERNRAETHENH T~ —FRYEZE. BRERESAIDTIENEESES R, EFRERETEETRY
LEDIEZE, (EE2EHSFIEREFLIG A ENAERRST, EackEERGRSE, EEast LR, RLIEE
B HEREIER=E, JLIEENEAE LREE. &R EnNEREEsim. To5R-~M&, &4
S AERFEE. £ NEREETEE. FRLEREFRNESEOETNER. BEEEaE8E. fSEiSHE=nsE
M.

il rERYEMEREE. &3 DEEFIED 3 DILHEEREE. EC F DEEESREC F DEESFAE. HEE
EiramEiEEE. BIEhEniTE2EmEs.

SATFELERA n s vy s {FE] 3 DFIIR—E5EiitsiEsE, C F DRSEEE,. EEEEesls, o8
eSS, RERESE.

Al TEEERR 3 DT, C F DEYAERIET. EE(ERAIE%ESShE.

REGRIELENS 3 DFHESEAREETHEESSE—E, #E C F D EFI=ErIEE, (FasEii i F:s
rE-

—EELUS 3 DAEDEIEE—MrAsiset e, EQENSEREamEEN. RLIEDR . DRSS E
B iE, REEREETiHES, ERENTM FRSIAMEEETFIED. A AIhE 3 DERHEHFT. M
ERlELERFRRESREEEMeER,. eESa R EmERA ALY, HEEE-FAEE T, EElEsTE
Rl EIEE, BEEMfTEE.

ZEDZIE 5 E 3 D4, HESRECESRESE. HREN THE. BM—EEE. SEETeEE -
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B. So What? Why does it matter(‘Z{1/ZE&EE)? What are the consequences
and meanings of your experiences({RI=S/" 25 R4S R EESR)? How do
your experiences link to your academic, professional and/or personal

development({REVESERE(TERE. Hx. HEAIZERREE)?

40

Hiii

*||i‘||

ELIEESEEERTECFRNEE, EEFEREIGH. ETIFSHSESESY SHSEFIEFREEFEEER.

EE2RnEEREIIEEENFAEER. ENEEEAENEN. SR EEFREIFRNAELIEENEIEEYME
TiE. SEASIER. FINEM S, ERHOSENEE, EMsRE=tEs, SRR TS

HECEFSEEERESENREE. NREEERTENNATESMRETENE—r. ITxeERER
. S eGSR LS P RIEEES 307 IEInIE 2 r LI et = A RIS EE.

ERSEEEFEENEREL N EEERIIE TEE
ERE2SRIEEE BETS EREL e R RS SRR T e
BEASE SGEEA ZEeEEAEIES

SKEFm=EEE, KEEEOE, ESLUIRSRHERER. 0FIHNEHEIEEELER. LIEgEEEs
HSERESERE, THeERARE. 295 PILIEEErES, SiefisEaRER LF, EIEE,
FRFRERRTR-AEERIEE. FAEEER, EESEETERT.

1/MESIEREENSERER, 0588, B2 4F. B85S, HBREEM—ERTMESIEREE I
Ex. MESNMASIENA. STFEEASEERALS, §EE3ETE. MEASSESEEREERENR
5iaf
2.83. raMESIERVERE, BiniE—HEEELISIERNATVEEERE A TEEEFIRY, BiREREr=hT
BOREE. HMeELIEEAFNATEENSBEE. DSHfEEERRE. T ErEREEEEIR
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C. Now What? What are you going to do as a result of your experiences(12{&

LLESANAISSERASREHAY)? What will you do differently(E#RAVZE, R

B AERIHGENS)? How will you apply what you have learned(F=2R{RE20{0] FE
FR{REZIFY)?

J
L
LLLI

H|il|

EEprEiE, SdREE,. A aRERITRIEE.

FHREETVE S IRESIR FEN, & FEE AT, —FEEFilEr=8rIF%s18. [EEEtE—F—
T, AESEER—E, ERES=N T ASEInEEEEEESE. FEEESTEE HEIEERR
cfd, 3dFIEN B arduinofIiEFaE NG E.

FELIF—rEaREENERESE BrallEht—=RESEE, DEESERAE, ErLgET
EREEREEETEREEN.

FACANFEHE L= A S SRR
i s S e E—EEd BRI =
M ETEE SRENRREENO BAEE TE

A ey, BcHEERILIEERA., IABNEERALIEER, SRS, FRUESEREEEEE, 28
MEEENFZRE, |- EEriCEFInERTEES+a LIFLE.

T£F%, BEFRNFE—EEEENAES], FERCHERBL S, ERAFICHRERRIERTEA
£FEENSE, NMEEELIFEREE T FEENETSEER A BTSSR IRErnE St SIFEE
B, EAraeEARRRED.

MEFREEEEMEEESTEnR. TEMIYVEIESTHEAEHRS=EEAEHE, TSR EIEEMAI=E
&, SRk TEREERNEESIFESEEERINITESEAFESEE.



DESIGN THINKING MODEL

Discover Design Deliver
Understanding ends in insight Creation ends in ideas Delivery ends in reality

B
i

an @] % g

Empathy Define | |deate Prototype Test

Dexsign Thinking is an ileralive and non-linear process inwhich we seek W undersland Lhe user, challenge
Aassumptions, and redaefine problems inan attempt to identify alternative strategies and solutions that might not
be instantly apparent with our initial level of understanding.

Digit'evzu 88
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Stanford d.school Design Thinking Process

° - * Share Wdeas
/| . lsm'm ,." * All Ideas worthy
« Seek to understand * Diverge/Converge

« Non-judgmental * “Yes and” thinking
* Priontize

| » Mockups

| » Storyboards
/e Keep it simple
» Fall fast
|« Iterate quickly

PROTOYPE

« Personas

* Role objectives
* Decisions

» Challenges

* Pain Points * Understand impediments I.

» What works?
» Role play
RS Jdschoos stantorg ady » [terate quickly

Digit*evzu 89



1071 CH404 — 1081 CH404 £ E1R

9’.'.

1071 CH404

ANSYS Simulation/Design
Arduino/Sensors/Relay
Arduino code

APP via Bluetooth

3D printing
Functional/Integration
Experiments/Testing
Design revisions

—

1081 CH404

ANSYS Simulation/Design
Raspberry Pi (micro-PC)
Linux system/Python code
Webpage

3D printing w/Parameters
Laser Cutting/Engraving

Functional/Integration
Experiments/Testing

Design revisions
Project Manager Role
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Yuan Ze University
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Week 1&2

Retrieving Temp/RH Sensor Data from
Arduino UNO via Serial Port Using PySerial

F1# PySerialic 2 5 % "0 R 7| 538 B~
Arduino UNOii 3 2_ Temp/RHf& Pl E By

5k 25 T, X EF

IR B Yk
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FTREPR-—Acp §F o b PHFET RGFAIRR S m:}pﬁ«;é pEER i% )
iﬁ&Ardumo UNO=# B % & p & BDTH11= = &4 » ¥ & ¥ PySerial 2 ¢ &0 ;%
E oo A FIEEEE L E o & - TL%‘S?%'F"%E’*L%Q%\ﬁ 4= B ,UF&JL- o
ém'} Vo IR R }_B"‘ﬁ’iﬁmﬂg FESRTEARNBIE ok FHRA P B
iz LT wmiF mik fﬁ@ﬁii\"t’&}%‘ﬁpﬂ{[ﬁpﬁ- o TRAL 2F q}f T ».P‘.:’z
/?J‘zf:“ S aR o /A{[t 2 RS ﬁ’ﬁ#/i\‘ﬁ: LTI TR AEAP M enfidt s 3 ECJ
PEFFALZHENRIEDEZE o S T\ "”Tlfi’l TR < 22 F o lf’%i—”"
mT AR TR 4R
(1) & "%-Arduino UNOR #F H#-E 2R p R B X R s
(2) = ZpzEpySerial 22 Arduino B % 45 it 4w &2 %%ﬁ#ﬁﬁf»i python#g ;\ 3£ &
(3) Python#z ;% 3£ 8 /Arduino® # < (R % &R F AP, S 6T o 255 B
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Do it yourself and save: Open-source revolution is driving
down the cost of doing science

Michigan Tech's Joshua Pearce with a -
second-generation, open-source, 3D -
printer called a Mendel RepRap. The
machine is made up of parts available in
any local hardware store, open-source
electronics available online, and parts
that it can make for itself--all the red,
white and blue components. Pearce has
saved thousands of dollars by building
his own lab equipment with this
machine and others like it.

Credit: Sarah Bird/Michigan Tech

Read more at: https://phys.org/news/2012-09-open-source-revolution-science.html#jCp

Tuesday, September 1, 2020
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PBL-7 Steps*
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*: The Tutor in PBL, McMaster University, Canada
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i Samen Do from
Ardiing UNG ia Sarial Part Using Pybasial
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Python Example 2
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5 5118 %38 5 % (Seriz] or Com Port)

A

Python Example 3
T T T

39

Bytes vs string in Python

Bytes

31

40

Python Example 384T R

PBL7 Steps* Pythonfd

LESERS®

Arduino IDE#ZE R NRT Arduine IDEE K/ X R/ERF S

2LEBEIRIRM

DHTH: mEzGmE
e waisisue] USB 2.0 Cable Type A/B i e D

P
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23 24 25

Pyserial ST RAB Sk T -
-

3 PySerial B S0k

32 33

Watplotiz mitplotiib library module
; . -
s P .
; b
o matpl*tlib | |
1 2 3
matplotiib library module matplotlib library module matplotiib library module
|
s = it | [ ]
6 7 8
matplotiib library module matplotlib library module matplotiib library module
e - - —
| [ - ~— |
| | = o |

CreatePlot{} function

Pyserial: An Introduction( 1/2 )
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Python Example 1 Python Example 134745 %
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matplotib library module matplotib library module
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