FrFE-LIFBPRI2EERS T SR
O~ B oEFY LT 0w RS l7f %%’;7?’ D#*ﬁpi‘
HALEES] | OFRAHE 0F A ER S DAIRRY 0¥ - ME oRRREAE
o= T
WAL BEAFRA
# ~ &AL | Introduction to the Robotics
FRKEF | LR
FFERR | mip EP oRPBEAEEF oBREE O DE(<F) otte(EB)
BRATE P B AL AT AL ,
AR /5 & #
A 2 fe(2 %) FH/E g
TES L ME R 1 i3 He 3540
uﬁéﬂ%:&~*&w;34$
Fm . " Frd |2
W - rike ¥ 34
ARED | ok E G AER AL g iF B
L I - EREE %ﬁf&ﬁ git%
(2-3 57) . [IE . Dl ¥t aEY N AT
ApifFd B il 5 # ié%ﬁ
?%iﬁ? s . >
ﬁ;%% AL g Ade |OBLEREY #RE 4 | oCLERTBE 23R
@ 6%) P ot epupl (BR2paiaegwid (B gMGoBES T
MR NEETERCEPIED X VRS S SRR RS R
. %??ﬁt | §liz SN oF FiFi 0L F oRfhiks
16 %) Ok IR E oz #3% o jis oA § o IT o=+ RiBig =1
A-675) | s v 4r oxe ni 5c 0% b O T

AP (G 1

BS-»" el

e R AR S )

REAFLAUNPERLERZ BB FE o
(Z)22&ERITAFY O
(z) 59 R

OGRS )

v fEA-E R R R AR)
1(pd ii*ﬂzi’%ﬁil 2.9 1¥)
2 R B AL (BB 4r FRC2024 (874 % 7 F i £ 59885)

1IRRRTERERT L AT KA ER T B &Y 4% - 2 ® & The next generation science standards

HECELR-3

R Lk AR AL T o f AR
FERT R LR AR R St &4 -
1 %ik}‘i 7}1% 5 ;fﬁ] 1-,,., B4 };,;? 11—\1"’1‘1)" <> [ E‘.ﬂ}

X STEM (7 ehE & o Fp 108 skl P 25T & #4309
FASRMT g RPEDFETEG T K

chds 4 kfoa ﬁ?ﬁ%i&“%% PERTF

g%

B e U A
;ﬂﬁ»{l [4 /?

%}k
£ At

EF T

e H ﬁ-g#/i_g zﬁ 2R R 5\._/,—,;4 i q_jgxa g TR ggv/{)i- p’ﬁi,}iﬁ% )ﬁ—;ﬁimw L3 A

F =% 1 ek AR PEFELER
1 FER T R B2 R R
2 PTak T g
3 FREV il % i > B
4 ERBRT FofEl % FRIR &
5 ®/iTd &Rl R %2
6 Pl A &R A ﬂ%&%’@ﬂ%%
7 flfaa % R B
8 + R R RTEK




FlM B LIRS PR KT ankAr 0 TR Y R T AR e A ¥ S pF S AT @ B B
PEFHDELAE > 3 FEFHRFCA S a7 S EHRAITZR - T - 25 > F 5 HERG
FNE L TN S L AR R B TR AR TS o B 1 R B o T A
BEAORTY FREEAF O RFANEY I HEA FAEL R OB ENT I AR AETLEETVEFE -
= HAERPECIEY
¥ = EER YT
- | BBLHFEFRC 4 9“‘?»20195#7“@%%‘)‘%\TAS?5§§
- | FRC2023 #$ = 4 fi 4 AATRERT LA
= Vscode Java : & ~3Z 2 Vscode ~ % #c ~ 5 5 5 it [§]
V= Vscode Java : L ~ 3% S ST E
I Vscode Java : 8 A 3% “f# . ee; 5|
5 | EEsni B n | mHE 52 AR AT AA
= B kLl F R R ﬁﬁ!}ﬁx@ﬁﬁﬁﬁ\@JgL\g@gﬂ_\?@ﬁg\ggé,iﬁgo
A Inventor % [ S IR R
1 Inventor % & L RE N F R
-+ Inventor % i8] B ki
-+ — | Inventor % [ F R kA
<+ - | Vscode Java : WPILib Bk
-+ = | Vscode Java : WPILib F R kA
Lw | 2B SR - N N R
L7 AR el }%ﬁ\gﬁzﬁ\;@y\qqﬂ\ig%\g@;
L2 R Fodi s gt s B R L LR s
I N e R L AR N INEY N
S BV Al i Fadr s e B~ e LR B
% % | FRC2023(= i) E A gk
TEY
& =x ES iRy [
- FRC2023 R A g
= FRC2023 R A Ed
= FRC2023 R A FERY
= | FRC2023 B R AT
I | FRC2023 ;‘4@:—H~' SFLIEAF AN EAER
- FRC2023 %4 FRC2023 ;M
= FRC2023 %4 FRC2023 ;M
~ | FRC2023 &34 E S RRSE = R i
1 FRC2023 i it % 3+ 154




L+ | FRC2023 i it % 3+ i
+ - | FRC2023 it 33+ 23t
L = | FRC2023 it 2% 3+ A2 5%
L = | FRC2023 i %3+ P
L | FRC2023 it 2% 3+ p#e it
LT BT AR INELE 7 Fo kg
Lo | R AT 7 AR INELE 1 ARHR
Lo MERAZHIIRE R AT
L [ BEABHIRE G PR
NI E SRR S
(=) &5t
L- - 22%  2effgadiz 3ABFRE
() et

L E 2 3kene & e M BB A L ALGR §4)

2. E el F  BUBAR £ EUE $4r FRC2024 50 » ¥ BHBM R 7
(ForBBAFLATF FHE4 FRC2024 M E X 5 F)

LR BERET S E(1992E R ) FEY o B AR R RITHE S ijy;

STEM 4f 4 e flowahsr it ~ 7 ﬂz@]ﬁ%%:—éﬁ% RY B LS T BER

o A — & 7 L i FRC team 6191 f£.2016 & %-4c gt E 6 > »* FRC2017 zg 2
Southern Cross regional &y & o

3. PHEBEEBRERS HEFFHRRL i THF PR F A o
¥ B P Java > Inventer W ~ BRI ST ETEV AR F o APV
TR BFHER

‘:Efw =

T~ FEEEAFPE N
(=) 7 1 30%

(=) #iik 2. 40%
(C)REFEVBR 30%

T~ :‘}F’ i?i’?f‘li' >+ 2

(= ) Autodesk Inventor 2022 #c % : https://www.youtube.com/watch?v=hEDcaKSzsmM
(=) FRC # % 4 : http:/archive firstinspires.org/roboticsprograms/frc

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

2 FERFHARE:

Ao BEAFTALK 2016 £3 2019 £ 5 ERF P 2B EAHE FRC £
FOPRLEFERRBFLE -FRFMV B - eB - EBREd fFdeny 4 - ¢ G
PWHRTNGFH 22 A E /413 &KEFTF %25~ F42 - F4E 6040 F
*7 ~ T040CNC %] 48 ~ 15060CNC #%]4% ~ 7418 - ;’ﬁﬁ FBERY M- SRR ERPE
W1 PWFRAFERWHE - THAAPL FY TN BERPFEUR 4 CAD -
CAM ##8 » % 7 Autodesk Inventor ~ SolidWorks ~ HSM CAM » @ - +* F F & C++~ Java
RARIFEAIBEA > 122 {|* Gyro-~ Encoder £ g R Efe s PID 2R E A pFit =
A BB T APy 2T BSES RISEAT NP R



https://www.youtube.com/watch?v=hEDcaKSzsmM
http://archive.firstinspires.org/roboticsprograms/frc
https://frcdesigns.com/

FRC2019 % E < 4] i¥ https://photes.app.goo.gl/N6kSwx5iMmwY5GKDA

#F ¥ 5 https://youtu.be/6JT6ZdnvhGw

WHERIEE Y https:/youtu.be/qeSxISLKK34 ; , https://voutu.be/gL.Nd2h QBG4

FRC2019 ] 7§y 2224 2 4] % 38 F https://voutu.be/qLWI6ggzhlQ

- A7 2018 F X A2 ¥ https://youtu.be/LSmETufjPws

- =+ % i 4 https:/drive.google.com/file/d/1EVqfu8hUtdYjvaN2q2Fu2V1-SVgvxpVy/view?usp=sharing

F-BEEZEREYZ LRRE Y2020 A FAE R
https://drive.google.com/file/d/1IWO6W_ 9tSJR4le3O0vITuSRccTFZZIImqj/view?usp=sharin



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

2. w2

'}\“ TFB Fi‘ H— 3%:% ’l‘;"— ICTP12017 EZ] K;'% fﬂ jif,( Tf\ 175 f,‘J %‘rﬁﬁ dt—Zch8hn ICTPI 2017 3% 0& %
< . N . N . N v . - . . , . Integrated STEM Curriculum
’éql g );—? %\’ EAW ~ EAW ~ ;-L '% E{:B;gé:' :% M W N’L:}j:);? fg g; i’\,;‘\ 6 g in Taipei First Girls High School

What we are doing, and how the city or others from

L B fL 3 % 7 (STEM education) » F]2 5o i & ¥ b L
¢ & ¢ STEM education » ¥ 4K » 3 & FHE4 48 B > 3V R Tt
TREAEEG P PRH PR SRS
Bl o P LB FAcie i es ¢ F 4 B STEM education »
TAER A PRI e - A EBRFEA A BT o

B ety EHCEE S BN L B B AT A ROIC2
Institute < Dr. Cliff Zintgraff -

He £ UTAE
[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 16th International Conference

Summary

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 16th International Conference on Technology
Policy and Innovation, Taipei, Taiwan.




3. REFL

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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Chapter 9

Case Study: Taiwanese Government Policy,
STEM Education, and Industrial
Revolution 4.0

STEM i n Chao-Lung Yang, Yun-Chi Yang, Ting-An Chou, Hsiao-Yen Wei,
the Technopolis:

Cheng-Yuan Chen, and Chung-Hsien Kuo

Abstract The government of Taiwan is pursuing a national strategy focused on the
Fourth Industrial Revolution and the associated developments in advanced manu-

The Power 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

. country’s talent pipeline. This case shares the experience of FIRST Robotics Team

f ST E M Ed t 6191 TFG from Taipei First Girls High School, highlighting the educational
0 u (a lo n approach, rich outside-school collaborations, and the manner in which the national

government has engaged the teachers and students as leaders for the national effort.

B »
The case also shares the experience of Nation wan University of Science and
' n eg lo n a Technology (NTUST), also known as Taiwan

ech, and how NTUST is using a
hands-on STEM tools to teach college students to learn knowledge and skills needed

4 1o design and manage production processes. A Taiwan-specific model of the STEM
e ( n 0 og y O 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




