AP EE-LIBHPRIOFER S AEBHAS

(> kr sz 2400 I ngs %% PR [Py
geieape | OFnps O~ gz Opdwy O%- 485 ORz&Ecs
= %7

AL | BECEH

# < ¢4 | Introduction to the Robotics

PAREF | BRI R 551)3 [

R AR | MRAER ORP SRR OERpe om(g) D9ms)

BSAE R /LD AL~ B4R /AL P K
AL 12 CYVEE:
LR DA $9/5E | £&
BT 24 4
st d | B - 4 [
Bikit g | 3- 52 1% 2 A dic et 2 4
e CJE#Mak: k- ke 5% 34 & o
R T T e
AREL | PuE R R R N3 = R g
ot dp ik . W2 g W~ i Wasy
B 4t i ) o .
(2-338) _IE e s HEV-3 &%
i ApifFe B 3 # Cit g %o
gy |WALF =R e [DBLPRE" 82t [COLER7 S 2110
PSR S Pl AR el TR SR
O A3 AR FE AT RS | (B Eat B iR 2R IC3 v it REIL R
spea | WTR R Moz OF#w2 24648 [24FH
(ﬁBﬁ) (e sk [z [ D&gug_[j<w®% e
OO RF ki [ 5c g mEE (ke i

FREPFGHFERE AP R AL 84 REPcE R)

(=) BEFEAFPEFEIR(AT FHBfRAEL TR RO

(=) 2#ZEIRITEFFHLA (P d FREPBHFI LT F)

(2)  FFd FR LI B SR (B $-4 FRC2021 (2 % 77 3 <+ ehiX3E)

1RKTEFERT DL ITERLERRY FR5 4% - £ Wi The next generation science
standards ® #hFEH LN STEM K57 g & o FpP 108 3k~ PP 2 F KT LAY [ BT > 3¢ T
LB RS O N LR R AT T AP EY J AR T g APF A 2R 0 KRR
BB SRS RT R RN LR TR P RE R

ISR R g R TR P gt MR 1 BRTFEXRVER OPERTFERTE A
e H iz F R KA s A AR b 1T 1 ERFEPEFE] Ao )k

7 =% 1R EA PEEL
1 ﬁm%* AR AL
2 Ay e L B
3 %@?ﬁﬁﬂ%*ﬁ e
4 FRET 7zl & N
5 #iTA &R BIEFR %; = ;é
6 PTG A SR V%&% LR
7 i % ﬁ*%as\%
8 R ’}\ FTIBR




FLE B R E LS P RT A TR Y DR T FAANE e A2 S p3F S aATER R Lo RS
PERHDEAER P AT RFITpF B A T ERE B A IS V- PG o FIPERYR
GUFE M F L TN RSk AR R B TR BRI TS o 4 R 1 R R R 0 T A
BYORT Y FRFEAE REANEY MG F AL RE M E NI AR TR ATV AHR
> FEPFIRY
T FATA XL AR
- WEAFEEFRC @14 82019 p LB EAR STASE 2% %
= |FRC2019 #E A @ 4 AATRUERT LA
= Eclipse C++: A A% |Eclipse ~» %%~ F 5 F - i F
= Eclipse Ct+: A #3Fi2 | S~ L5~ ik
I Eclipse Ct+: A #3Fi2 | B~ 5%
- b pAL Btk HHE-BE - ABH AT /AR
S RE R FR ks AR REE R F R TER CAER -
N Inventor ~ FreeCAD W@ | A% ~ #h+
1 Inventor ~ FreeCAD #l @] | & &% ~ 2 &4 %
-+ Inventor ~ FreeCAD @@ | 5 & & %
-+ — | Inventor ~ FreeCAD ® Bl | # /& % it
-+ = | Eclipse C++ : WPILib BT S I
+ = |Eclipse C+t : WPILib F R kA
Lo | pEE R LR - N Ny SR =
LI | AER RN N N LR
L | AR RAF S b S B R LEF B
£ = VAN R el AN T N L
Lo~ | 2R AN N S N .
¥ B | FRC2021(= %) TS St
Ty
F=x E SRy NE R
- FRC2021 R SR E S
= FRC2021 R SR E S
= FRC2021 B AR RY
z FRC2021 B R AT
I FRC2021 LR S L DR S
» | FRC2021 $-4e FRC2021 i85+
= FRC2021 %+r FRC2021 ;&
A~ | FRC2020 3 Keg sk B S B
1 FRC2020 % i+ 3k 3+ P
-+ | FRC2020 i &3+ i 3
+ - | FRC2020 i 3k 3+ A2.5¢
+ = | FRC2020 i1 3k 3+ A25%
+ = | FRC2020 i 3k 3+ Aot
+» | FRC2020 i i 3k 3+ Aot




L7 | B EAE T ARIVELE e~

S| B E AT AR INEE 1 feif

Lo | BEABHIRER AT

LN | SR B R 5
2 FEIA2HmR R
(- )i E e

l.-+-3232¢ 2@ JLLPFRIT

(Z )iRAeg & ¢

L S0 ehl & 0 BPde » B 4B DA GER $40)
2. E gl B ¢ BURAR 2 0UE $-4c FRC2021 #RF > BB 2 4
FharBFAALAT T TR $4c FRC2021 M T < 8 F)
RS RERERIEUNEERE) EET ?’* %’EF’ R AT EL & F
STEM 4 3 e f aogie sz oay ~ 1% D RGF F 6 Y EIREITE SRR R
ot — & @ HWE A FRC team 6191 % 2016 & %4« L,—éﬁv » %+ FRC2017 &+
Southern Cross regional #
3. MHAELEERE RS HEG ’i’ﬂl" sv S F ke B A x o
T g p|epe Java > Inventer B - PR F T HETEY S % Fo P
TR B

-

o

s FEZAHFEASN
(=) Ri¥ 30%

( ) ek 2 40%
EEFEY R 30%

lH

I~ HhexEpPidsryd

(- )Autodesk Inventor 2021 #c% : https://www. youtube. com/watch?v=hEDcaKSzsmM
(= JFRC # % # 4 : http://archive. firstinspires. org/roboticsprograms/frc

(= )FRC design : https://frcdesigns. com/

AN ét%b’x;';’:'ﬁéfgi :
- P PRAFTAARI6ET 2019 E S ERFY A PBEAREF FRCL 2 £ -
R XEf EFRBRELE -BFRHABE e on & Bd [Faany 4 > ¢ G
RIMWEFHRE v 22 AN ER 4513 RATF (4% -2 5~ F45 - F4£ 6040 5> ~
TOA0CNC #%/1% ~ 15060CNC 3%/ ~ 37418 %EEJ BERE A - PO ERTALE S
lwrﬁﬁkmﬁ%ﬁﬁ FehAPS Y MY BRER AR rF 0 CAD- CAM i H >
% 7 Autodesk Inventor ~ SolidWorks ~ HSM CAM = @ p* v+ & § & C++ ~ Java #2583+ 4148
FLorz 4% Gyro~Encoder ¥R RIFREPIDANRBFL p & =8 & B ad it
AP ES R GFER BB BAT UG HP EDIE
FRC2020 ¥ = + %l ¥ https://photos. app. goo. gl /N6k5wx5iMmwY5GKDA
#FH ¥ https://youtu. be/6JT6ZdnvhGw
BRI # ¥ https://youtu. be/qeSx1SLkK34 ; , https://youtu. be/gLNd2h QBG4
FRC2019 % iegp 224 2 4| % 3 § https://youtu. be/qLW16ggzh1Q
Ao- =@ 20188 F £ 274 ¥ https://youtu. be/LSmEIuf jPws



https://www.youtube.com/watch?v=hEDcaKSzsmM
http://archive.firstinspires.org/roboticsprograms/frc
https://frcdesigns.com/
https://photos.app.goo.gl/N6k5wx5iMmwY5GKDA
https://youtu.be/6JT6ZdnvhGw
https://youtu.be/qeSxlSLkK34
https://youtu.be/gLNd2h_QBG4
https://youtu.be/qLWI6ggzhlQ
https://youtu.be/LSmEIufjPws

R R T S ' https://drive. google. con/file/d/1EVqfu8hUtdY jvqN2q2Fu2V1 -
SVgvxpVy/view?usp=sharing

FoBEEZEREY: LR Y 2200 £ R A FoW

https://drive. google. com/file/d/1W06W_9tSJR41e30v1TubRccTFZZ1 Imq j/view?usp=sharing



https://drive.google.com/file/d/1EVqfu8hUtdYjvqN2q2Fu2V1-SVgvxpVy/view?usp=sharing
https://drive.google.com/file/d/1EVqfu8hUtdYjvqN2q2Fu2V1-SVgvxpVy/view?usp=sharing
https://drive.google.com/file/d/1WO6W_9tSJR4le3OvlTu5RccTFZZlImqj/view?usp=sharing

2. w2 # 2

éh TFB FZ'( fi——zg 3’5— é’— ICTPI 20 1 7 W K,?r% ﬁi #:J}’I a‘\ —‘;’E ﬁ,'] %?Eﬂ x| 1 ».Q\-r[:&,;.-ﬁ;;—l ICTPI 2017 # Zﬁ&"
< . N . N . N v . - . . , . Integrated STEM Curriculum
’éql g );—? %\' EAW ¥ EAW ~ =R ‘g Eﬁ%&" :i . W N’L:}j:);? fg 3‘; %—5,\ [l g 0 in TdipduiIFil's::‘hrl;Hil;:'h ,S‘c‘l:mlr
at we are doing, and how the city or others from

et B f %7 (STEM education) » Flit sofir? & ¥ bt
¢ 5 1 STEM education» ¥ 3~ T & g2pb 3 B > VPR Tt
FTREAEE P ERH PR R RIS
Bl o A LR FAoe et ¢ 5 B STEM education
Figdm R FCRT e AR A ABT -
&i%éﬁﬁ%%ﬁﬁiﬁﬁ“*ﬁﬁﬁﬁﬁﬁlm
Institute = Dr. Cliff Zintgraff -
e £F T e
[1] Yang, Y. , Chou, T., & Wei, H. (2017). Team 6191
Taipei First Girls High School: Robotics education, with government, university,
industry, and non-profit collaborations, towards Industrial Revolution 4.0. Paper

presented at the /6th International Conference on Technology Policy and Innovation,

Taipei, Taiwan.

[2] Zintgraff, C., Chen, C., & Yang, Y. Secondary STEM education, industry

clusters, and society:
Encouraging the virtuous cycle. Paper presented at the /6th International

Conference on Technology Policy and Innovation, Taipei, Taiwan.

This book addresses how forward-thinking local communities are
integrating pre-college STEM education, STEM pedagogy, industry clusters,
college programs, and local, state and national policies to improve
educational experiences, drive local development, gain competitive
advantage for the communities, and lead students to rewarding careers. This




book consists of three sections: foundational principles, city/regional
case studies from across the globe, and state and national context. The
authors explore the hypothesis that when pre-college STEM education is
integrated with city and regional development, regions can drive a virtuous
cycle of education, economic development, and quality of life.

Why should pre-college STEM education be included in regional
technology policy? When local leaders talk about regional policy, they
usually talk about how government, universities and industry should work
together. This relationship is important, but what about the hundreds of
millions of pre-college students, taught by tens of millions of teachers,
supported by hundreds of thousands of volunteers, who deliver STEM
education around the world? Leaders in the communities featured in STEM in
the Technopolis have recognized the need to prepare students at an early
age, and the power of real-world connections in the process. The authors
advocate for this approach to be expanded. They describe how STEM pedagogy,
priority industry clusters, cross-sector collaboration, and the local
incarnations of global development challenges can be made to work together
for the good of all citizens in local communities.

This book will be of interest to government policymakers, school
administrators, industry executives, and non-profit executives. The book
will be useful as a reference to teachers, professors, industry
professional volunteers, non-profit staff, and program leaders who are
developing, running, or teaching in STEM programs or working to improve
quality of life in their communities.
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Case Study: Taiwanese Government Policy, s

STEM Education, and Industrial

Revolution 4.0

Chao-Lung Yang, Yun-Chi Yang, Ting-An Chou, Hsiao-Yen Wei,
Cheng-Yuan Chen, and Chung-Hsien Kuo

STEMin

Abstract The government of Taiwan is pursuing a national strategy focused on the
H . Fourth Industrial Revolution and the associated developments in advanced manu-
t e e( nopo lS. facturing. As part of this strategy, the government is working with the secondary
schools and with colleges to improve STEM education experiences and develop the
Th P country’s talent pipeline. This case shares the experience of FIRST Robotics Team
e ower 6191 TFG from Taipei First Girls High School, highlighting the educational
® approach, rich outside-school collaborations, and the manner in which the national
of STEM Ed u (atlo n government has engaged the teachers and students as leaders for the national effort
The case also shares the experience of National Taiwan University of Science and
- » Technology (NTUST), also known as Taiwan Tech, and how NTUST is using a
' n Re |0 n a l hands-on STEM tools to teach college students to learn knowledge and skills needed
10 design and manage production processes. A Taiwan-specific model of the STEM

Te (h n O | ogy P0| i(y Technopolis virtuous cycle is shared

9.1 Introduction

Industrial Revolution 4.0, also called Industry 4.0, a trend referring to the fourth
industrial revolution first initiated by Germany, takes the automation of manufactur-
ing to a new level by introducing the customized and flexible mass production tech-
nologies. It recently has become a trend sweeping over the world (Kagermann et al
2011). Taiwan, as 14th most competitive economy in the World Competitiveness




