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The 2007 ANF Teachers' Workshop, Taiwan Nano 2007, was organized especially for
K-12 teachers to share their experiences in teaching nanotechnology. We invited local
seed teachers to talk about how they teach nanotechnology in the elementary schools,
junior high schools, and senior high schools. We hoped that this Workshop could help

those who want to develop K-12 nanotechnology education program. We also welcomed
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the teachers from ANF union countries to share their experiences with others. Further, we
also invited ANF delegates to share the progress and experiences in their nanotechnology
human resource development programs from 13 economies in the Asia Pacific Region
including Australia, China, Hong Kong, India, Indonesia, Korea, Japan, Malaysia, New
Zealand, Singapore, Taiwan, Thailand and Vietnam. Moreover, this Workshop will
continue the effort to give a stimulating and thought-provoking forum for sharing the latest

educational development ideas in K-12 education program.

Keyword : Nanotechnology K-12. Seed Teacher, ANF, Taiwan Nano 2007
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Keynote Session

1002y Humyp Ry
(NHRD) pry

Nanotechnology Human Resource Development (NHRD) Program in Taiwan

Prof. Jing-Tang Yang (1§ & ¥ ##)

FEAT
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Session 1 -~ Nanotechnology Promotion Activities in K-12 Schools

Li-Hsien Chien (#§ j F°), Taipei First Girls High
School, Taipei (# - * ¢)

Andrea Hildbrandt and Barbara Babb, USA

Sheau-Dao Su (# -] & ), Bei-Men Elementary
School, Taoyuan (#* ™ & -]-)

Francesca Calati, St. Helena Secondary College,
Eltham, Victoria, Australia
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Session 2 . Teaching Material Development, Science Camp and Hands-on

(e

Yen-Hung Pan (% ﬁ,":), Taipei First Girls High | John Paderi, Arizona State niversity, Arizona,
School, Taipei (# - % #) USA

Shu-Chiung Liu (%17 2{), National Taichung Girls | Chin-Shueh Chen (ff 44 £ ), Affiliated Elementary
High School, Taichung (& # 4 ¥ ) School of Taipei Municipal Education University,
Taipei (o #3 2 %7~ BT HREN | F)

Prof. Weon Bae Ko, Department of Chemistry, Sahmyook University, Korea
Chih-Hui Chung (4£. & #&), Lu-Chu Senior High School, Kaohsing (¥ 7 % # )
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Session 3 /7 Activities for K-12 Nano Technology Education Hands-on

it th |
he current and voltage produced
by solar illumination

Prof. Chao-Ming Fu (& P4 3#2)
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Session 4 7 Animation, E-learning Teaching Material and Summer Camp

Chairman: Prof. Meng-Kao Yeh

Sian-Yuan Jhan and Kuang-Chi Ma (% §4 -~ 5 &
3£), Ji-An Junior High School, Hualien (£ = B # )

Han-Chien Yang (1§ /% ), Hsin Tein Senior High
School, Taipei (37/& % * )

Meng-Hung Chen (r# # %), National Taichung
First Senior High School, Taichung (& # - #)

Taipei (X * &-]")

Li-Hsueh Hsu (i & £ ), Dongmen Primary School,

Xian-Lin Li (% =), Wanfang High School,

Taipei (=% *)
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Session 5 7 Curriculum Integration, Lesson Design and Promotion Activities

Chairman: Prof. Dong-Hwang Chen (f#t & *& % 32)

Li-Chen Chou (% 41 ¢ ), National Taipei University
of Education Experimental Elementary School,
Taipei

Chi-Lan Cheng (3% % #F ), Taipei Fuhsing Private
School, Taipei (= 12 2% % % ¢ &)

Fan-Pai Wei(%.;™p ),Ta-Tung Elementary School,
Kahsiung(+ & &-]")

Chen-Chen Liu (/% %), Tainan Municipal Jinsyue
Elementary School, Tainan (:& £ & ] )

18



Session 5 7 Curriculum Integration, Lesson Design and Promotion Activities

rembraces an education
porate quality education
*equality, social

nd sustainable

irsues a policy of quality
focus on key r4le o

Wun-Bang Liao (% ~ 2%), Guang-Wu Junior High
School, Hsinchu (& 7 & # )

Mr. Loo Kok Hoo, Sunway Mas Commercial Center,

Malaysia

Panel Discussion

iScussion
rs’ Workshop
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2007 Asia Nano Forum - Teachers” Workshop
2007 LTz K #H/A - A+ KEFFH g

June 14~15, 2007, International Conference Hall, Institute of Applied Mechanics, NTU, Taipei, Taiwan

Program
Thursday, JUNE 14 Room 100
0000 - 10:00 Taiwan Nano 2007 - Opening Ceremony .~ K" 2 } iF B % £ 48
' ' (NTU Sports Center 4 7 ~ 5 %8 7 4)
’ _ i i % 3 YEF T 2 kil
10: 00 - 10:20 ANF Teachers’ Workshop - Registration #& -+ #FF# 31 € 3F 31

(International Conference Hall, Institute of Applied Mechanics & * + 5 4R "% ¢ ;&2 R)

10:20 - 10:40 |Opening Remarks B ¥ ;¢

Keynote Speech s 3f-# 3#
10:40 - 11:10 | Nanotechnology Human Resource Development (NHRD) Program in Taiwan
Prof. Jing-Tang Yang (1§ &t ¥ %)

Nanotechnology Promotion Activities in K-12 Schools (K-12 ¢ ] £ 2z ¥ & K EH#R)

Session 1 Chairman: Prof. Chia-Chi Sung (& % &%)

Nanotechnology Education at Taipei First Girls High School (# - % 7% 5t f# 3 % 7)

11:10 - 11:30 - . L L . . .
Li-Hsien Chien (# # %), Taipei First Girls High School, Taipei (#* - * @)

Integration of Research, Education and Outreach: Student-Teacher-Scientist Partnerships
11:30 - 11:50 | through Cooperation between K-12 and University, Andrea Hildebrandt, Kenilworth School,
and Barbara Babb, Chandler High School, Phoenix, Arizona, USA

The Development of Nano Education in Elementary School of Taoyuan County (" F] &% 4 &
11:50-12:10 |z 4 FPp ~ P FRE - H 2 7 B)
Sheau-Dao Su (# |- & ), Bei-Men Elementary School, Taoyuan (#* F* & -])

A Science of Limitless Possibilities

12:10-12:30 . L .
Francesca Calati, St. Helena Secondary College, Eltham, Victoria, Australia

12:30 - 13:30 Lunch= £

Teaching Material Development, Science Camp and Hands-on (x# B % ~ £ 5 § - # +

Session 2 _ _ :

eesion R % E#) Chairman: Prof. Fuh-Sheng Shieu (% B &)
13:30 - 13:50 Lesson Design: Self-Assembly in Biology (¥t %% - 1 4 # p 2 5)

' ' Yen-Hung Pan (% 7 %), Taipei First Girls High School, Taipei (#* - * #)
1350 - 14:10 Introduction to the Nano World through Size and Scale Phenomena

' ' John Paderi and Ben Campbell, Arizona State University, Arizona, USA

i iction (2 sk #LH | 2 — AL & & BB LB & %

1410 - 1430 Nano Lesson by Science Fiction (7 st # 4| 3 —F B A %)

Shu-Chiung Liu (%17 2 ), National Taichung Girls High School, Taichung (&~ # * #)

A Science Camp of Nanotechnology for Elementary School Children & Their Parents
14:30-14:50 | (-] & # sk A&+ §), Chin-Shueh Chen (43 £ ), Affiliated Elementary School of Taipei
Municipal Education University, Taipei (o # 7 = &7 * "X FH R X | §)

Synthesis of Fullerene Derivatives under Ultrasonic Condition and Self-Assembled
14:50 - 15:10 | Fullerene-Gold Nanoparticle Films
Prof. Weon Bae Ko, Department of Chemistry, Sahmyook University, Korea

Nano Science and Technology Hands-on (% 3 ##& + i — £ f§ .g#_xﬁ; T DA
15:10 - 15:30 | E sl ~ #0k 2 o FR)
Chih-Hui Chung (4£.& %&), Lu-Chu Senior High School, Kaohsing (& + & © )




15:30 - 15:50 Coffee Break % 4z
Activities for K-12 Nano Technology International Nano Innovation Contest
Session 3 Education Hands-on (3 # 8 £ ) CEEES ﬁl]i;ﬁ%)
15:50 - 17:10 |Prof. Chao-Ming Fu (% p=4¢.3% ) Prof. Gou-Jen Wang (2 B4 &)
(Room 111) (Room 100)
18:30 - Banquet 8%

(Howard International House 14F 48 & R % < ¥ ¢ 45141L)

Friday, JUNE 15

Room 100

Animation, E-learning Teaching Material and Summer Camp (# % &3 - &*>8 ¥ Kk

Session 4 .
esston #~ % £ ¥) Chairman: Prof. Meng-Kao Yeh (¥ & ¥ & #)
0830 - 0850 Nanotechnology Integrated Teaching Materials of Senior High Schools (# st #- #f » 3 ¢
' ' ¥c#t), Han-Chien Yang (1§ i %), Hsin Tein Senior High School, Taipei (37/& % ¢ )
Animation for Nanotechnology Education— The Wonderland of Nanotechnology (% 3 # %
08:50 - 09:10 | —i# 4_% k), Meng-Hung Chen (1 & %), National Taichung First Senior High School,
Taichung (o ® - 7))
09:10 - 0930 Experience of Nano Summer Camp (% #+ & 4 ¥ 5%~ %)
' ' Li-Hsueh Hsu (# % ), Dongmen Primary School, Taipei (X /™ &-]-)
“Experiment and Experience” — Nanotechnology Lesson Design and Teaching in 7th Grade
09:30-09:50 |[(F>% " W® 3 K HEFH 2 F R
Xian-Lin Li (% i#a3%), Wanfang High School, Taipei (8 = % * )
Nanotechnology Promotion Experience of Ji-An Junior High School (% % & ® &4 2 F #*
09:50-10:10 | # & ¥ 5%~ %), Sian-Yuan Jhan and Kuang-Chi Ma (% ¥4 ~ % A& 1), Ji-An Junior High
School, Hualien (£ < B * )
10:10 - 10:30 Coffee Break # 4z
Session 5 Curriculum Integration, Lesson Design and Promotion Activities (3kA23k 3+ ~ KX #
#F - FRWR EF) Chairman: Prof. Dong-Hwang Chen (f & g $c3%)
Teacher-designed Curriculum and Instructional Material of Nanotechnology (# st #* £ g »
10:30 - 10:50 || & #4245 ), Li-Chen Chou (* 41 ¢ ), National Taipei University of Education
Experimental Elementary School, Taipei (R s #* k7 * &KX FHH X | &)
Instructional Design for Kindergarten to 2nd-Grade Students (** fa ] & -] = %% B %
10:50-11:10 |4 %)
Chi-Lan Cheng (3t 2 §), Taipei Fuhsing Private School, Taipei ( = 2 2 F % % & ¥ )
11:10 - 11:30 Spring of Nanotechnology Instruction — The Nano The Future (2 3t eh% % &5 %)
' ' Fan-Pai Wei (#.;~7 ), Ta-Tung Elementary School, Kaohsiung (+ F &-]")
K-12 Nanotechnology Education Program — Living in a Nanotechnology Era (R % # #*
11:30-11:50 | HEFEFE—Z X FHLFEF
Chen-Chen Liu (%] /%/{) Tainan Municipal Jinsyue Elementary School, Tainan (i& 5 & -]-)
1150 - 12:10 Nanotechnology and Science Teaching in Junior High School (# 5t 4 # g » B¢ % %)
' ' Wun-Bang Liao (5 < 2%), Guang-Wu Junior High School, Hsinchu (& 7 & # )
12:10 - 12:30 Nanotechnology Education Awareness Program
' ' Mr. Loo Kok Hoo, Sunway Mas Commercial Center, Malaysia
12:30 - 12:50 |Panel Discussion and Closing (4 & & 2% &2 B %)
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Taiwan Nano 2007- Asia Nano Forum Teachers’ Workshop B9} 25#Z2 ¢ &8
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Representative

1 |Hong Kong |Mr. Michael Mang mangtsan@nami.org.hk
2 |India Dr. Venkatesh Rao Aiyagari venktesh@nic.in
Prof. Ajay. K. Sood asood@physics.iisc.ernet.in
3 |Indonesia  |pr. Agus Haryono haryonolipi@yahoo.com
Hari Juliarta
Yuni Widiastuti
Marianna M. R. Hadisutanto marleenrh@yahoo.com ; mmagdalena@binabangsaschool.com
Marolop Simanullang marolop.simanullang@gmail.com
4 |Vietnam Prof. Phan Ngoc Minh minhpn@ims.ncst.ac.vn
5 |Korea Prof. Weon Bae Ko kowb@syu.ac.kr
Dr. Halimaton Hamdan & Prof.
6 [Malaysia  |[Mohd Nazlan Mohd Muhid hali@kimia.fs.utm.my;nazlan@kimia.fs.utm.my
(husband of Halimaton)
Ms Gloria Quo
Ms Mandy YY Thang
Mr. Loo Kok Hoo
Ms Tengku-Sharizad Tengku-Dahlan|sharizad @akademisains.gov.my
Ms Salwa Mohamad salwa@akademisains.gov.my
Mr Mohd Azhar Hassan azhar@akademisains.gov.my
Mr Herbert
7 |New Zealand|Prof. James Metson j.metson@auckland.ac.nz
8 |Singapore  |Dr. Ramam Akkipeddi ram-akki@imre.a-star.edu.sg
Chen Silu g0500053@nus.edu.sg
Dr. Lerwen Liu lerwen@nano-globe.biz
9 |Thailand Dr. Teerachai Pornsinsirirak teerachai@nanotec.or.th
Dr. Sawat Tantiphanwadi
Mrs. Parichat Puangmanee
Ms. Waraporn Thirasiri
Dr. Wanida Thanaprayothsak
Ms. Waluree Thongkam
10 |Australia Ms. Jane Niall jane.niall@iird.vic.gov.au
Dr. Tina Rankovic tina.rankovic@anbf.com.au
Francesca Calati
Mr. Clive Davenport clive@stc-melbourne.com
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No ok ¢ 1% B
1 i R[22 T B PaE EIH train@mail.nstm.gov.tw
2 o T hsl0558@yahoo.com.tw
3 FEAR| ARG E LT F VEAE adam@ashern.com.tw
4 HEmIERiRIE) [ = 2% n2h@tp.edu.tw
5 R IENE HbE LHenryChow@itri.org.tw
6 % i 9 4.7 kichen@optimax.com.tw
BN CF HRREE
7 = i T cookegg1619@yahoo.com.tw
iCenter / Apple Computer
Authorized Training Center,
Taiwan P hualiu@mac.com
9 BAENE & T S A g Icn0727 @yahoo.com.tw
10 national talwan university [P = xiu_yik@yahoo.com
11 = ]ﬂlﬂ\“i Bl A jack.champco@msa.hinet,net
12 [ o e e = P chwang@asia.edu.tw
13 Al gyt R E LY ’FJ ilags cmf@dianfan.com.tw
14 RS TN [Hisfs, second@mail.ncku.edu.tw
15 Kreatif Sains Sdn Bhd Effendi Wong bin Abdullah herbert_ wkh@hotmail.com
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148 @ il pau bob@wfsh.tp.edu.tw
149 PAIETAE (7 E (L RS mon1128@ms48.hinet.net
150 BRI 2 maintrade@mail2000.com.tw
Hong Kong Trade
151 Development Council Cheung Tsz Fei tf.cheung@tdc.org.hk
152 AERiIEEza ik HTLE cho@w3.estmtc.tp.edu.tw
153 |7 MAIae N SAGRR LS 2 [RAE powerzero0412@hotmail.com
154 ot WA e ) johnmark0112@yahoo.com.tw
155 fesd = /ﬁjﬁﬁ[ﬁ&;@? A janifer@dck.com.tw
156 I B A A 2 Bﬁi?%‘%' kimockc@gmail.com
Triumph Biomedicine & '
157 Biotech Lab. Roger Chen triumphla@yahoo.com
National University of
158 Singapore Qiu Chengwei chengweigiu@nus.edu.sg
159 [AFRert b andy_lin18@hotmail.com
160 o e P e d94549007 @ntu.edu.tw




161 YEITE A28 A T hmlin@mail.ntou.edu.tw

162 Bt ARy Ry huigogo@tp.edu.tw
ACADEMIA SINICA

163 CD..LTD Royal Huang artchen168@sina.com.tw
ACADEMIA SINICA

164 CD.,LTD Art Chen artchen168@sina.com.tw
Actuarial Consulting

165 Co.,Ltd. Dr. magic lin magic_lin@actuarial.com.tw

166 3B G E (Lt R £ info@healthin.com.tw
LT HPRB R |

167  |ESER SR AL lienpj@mail.mirdc.org.tw

168 Bl AT RIS {*L”I?f‘% u9315918@ccms.nkfust.edu.tw

169 Jet Technology Co., Ltd. William william@jettech.com.tw

170 TR A | ZWIF amyly@ms.hhps.tpc.edu.tw

171 E&'j i ZEIRL gctsai@niu.edu.tw

172 25457 6 (i 3Euns bruce.kao@eandc.com.tw

173 *[ﬁj*%ﬁ» EEEEE tryan@ttu.edu.tw

174 TSR B = W wsching@mail.ssjh.tc.edu.tw

175 [Iﬁﬁlj' N T A hgiplE sky@mail.npue.edu.tw

176 NTU Ching-An Peng chinganpeng@ntu.edu.tw

177 plret A5 5 L jmlin@chu.edu.tw

178 Ry T 2 it p chendh@mail.ncku.edu.tw

179 S EE e PR R - El B song1638@ms24.url.com.tw

180 %@Qﬁ\*ﬁﬂﬁj # P rt010074@mail.ruentex.com.tw

181 oA A #F%Ufj‘ kslin@saturn.yzu.edu.tw

182 [ﬁﬁi'ﬁ'*?}ﬁﬁ‘\%‘?f“'j =T [IRET cfkao@mail.ncku.edu.tw

183 FISEL -3 E L |l FELEE chinamid@ms51.hinet.net

184 HER: SR INEER) AN mygod@ms210.url.com.tw

185 |z = [ r92541113@ntu.edu.tw

186 FEARAE &R amberlee@yahoo.com.tw

187 PR AE F |;5 2= f10146 @ntut.edu.tw

188 PR AE Beyk =H fasain@gmail.com

189 P ZEIEY tsaihw@ntu.edu.tw

190  [MhEksE Sl Wenson H.W. Tsai@foxconn.com

191 PR A F R Amber S.M. Lee@foxconn.com

192 AR Byt T fasain.fs.lo@foxconn.com

193 EAR RS F | [F:ﬁ joey.hy.huang@foxconn.com

194 D= o T ﬁj&ﬁéﬁf rt009841@mail.ruentex.com.tw

195 jiﬂjﬁﬁ'y’@?"] Mo~ ataitai@ms10.url.com.tw

196 WPI [FREPY joe.hsu@wpi-group.com

197 ML H JivEacy $0922325363@yahoo.com.tw

198 IR H A : e rt009159@mail.ruentex.com.tw

199 (B { RSN FA [ F $1568015@ntut.edu.tw

200 il %9?4\3% IR e gp@cc.shu.edu.tw

201 fﬂ ‘féj ES«|5J /|8 T yau;ji463019@yahoo.com.tw

202 FE 5L H«EJ/FI 153 puﬂ (P ﬁ“‘”LP chungchengchou@beng.com
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203 A 2 wwhbjoe@communications.org.tw

204 R B R 5 E (L ) AR AL charmgigi@hotmail.com

205 B W [ yuetang_lin@zigsheng.com

206 TN BT ﬁmfﬁ & yucchen@mems.iam.ntu.edu.tw

207 ilfggl\*%ﬁﬁfj # i3 ,'ﬂ: rt010074@mail.ruentex.com.tw

208 I E T S rt006460@mail.ruentex.com.tw

209 W E T Eam cwma@ntu.edu.tw

210 Dow Corning Taiwan Dr. Alex C. kuo Alex.kuo@dowcorning.com

211 TP 4 ke St b4 hsiou@mail.fit.edu.tw

212 TCA o prgh grief@mail.tca.org.tw
BB AR |

213 5 WY R yehs@ntu.edu.tw

214 SRR T R | 2RI coachlee@mail.coa.gov.tw

215 [MEL R | R | wslin@tatung.com

216 T BN EE maxchung@so-net.net.tw

217 ?Elﬁﬁ?ﬁlﬁq&fﬁ?[@? il o renren.chiou@jintex.com.tw

218 Company Howard Chang howard@asiaseo.com

219 | IheRe R € L T | ben.liao@sgs.com

220 |NEEE [CEREARD LR | EE kevin@naturalbiocare.com.tw

221 FIE[™ 1 i (i carriechiang@ia.ee.ccu.edu.tw

222 |y s TRl 2 ) e wuwururu@ms17.hinet.net
Harmony Enterprises '

223 America Y. M. Lin, Managing Director  |[ymlin001@gmail.com

224 A S B ) |t her8225@gmail.com

225 KE LS wuserma@msn.com

226 el o S R A R wsjou@cc.kuas.edu.tw

227 S Sl e fé i Istung@sipa.gov.tw

228 |{E@d AN SERYEAIRIACRT [P g9134106@pu.edu.tw

229 |REH TG E IR F (R A jkma@ccp.com.tw

230 B R U m) [E R sam@nanmat.com

231 B SR REEE I m)  |ARErR jason@nanmat.com

232 [EESE I e S T matin@nanmat.com

233 B SR R Ry £ I F [@?ﬁ':j\’ peter@nanmat.com
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* Chinese rogram/ Content/ Sign t
< Pictures 2007ANF Teachers' Workshop was finished. Some
Prog ram pictures taken during the workshop can be viewed as follows.

International Nenotechnology
Workshop & Business

Opportunity Forum

Taiwan Nano Exhibition

ANF Teachers’ Workshop

National Nenotech
Innovative Competition

Annual Meeting of National
Nanoscience and
MNanotechnology Program

Registration

Director Director

Wu Chen Prof. Yang

Venue

Accommodation
Previous Events

AN Prof. Yang Prof. Yang Chamber

G N
% Scope of the Workshop

The 2007 ANF Teachers' Workshop is organized especially for K-12
teachers to share their experiences in teaching nanotechnology. We
will invite local seed teachers to talk about how they teach
nanotechnology in the elementary schools, junior high schools, and
senior high schools. We hope that this Workshop will help those who
want to develop K-12 nanotechnology education program. We also
welcome the teachers from ANF union countries to share their
experiences with others. Further, we would like to invite ANF delega to
share the progress and experiences in their nanotechnology huma
resource development programs from 13 economies in the Asia Paci
Region including Australia, China, Hong Kong, India, Indonesia, Kore

?&%ﬁﬁ#ﬁﬁ Japan, Malaysia, New Zealand, Singapore, Taiwan, Thailand and

rism Bure J-,' Vietnam. Moreover, this Workshop will continue the effort to give a

i stimulating and thought-provoking forum for sharing the latest
zd educational development ideas in K-12 education program.

Toaohs Your Heart
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*Topics

Teacher's Training and Development
Publications and Teaching Material Development
Development of Nanotechnology Experiments
E-learning Materials and Games
Nanotechnology Summer Camp and Classes

Curriculum Integration and Lesson Design

¥ X ¥ B ¥ OFE R

Other Promotion Activities 3 Activity of

Hands-on Experiments

AP

«General Information
% Workshop Title
ANF Teachers' Workshop
% Dates and Time

2007/June/14 (Thursday) 10:00am-17:20pm

2007/June/15 (Friday) 09:00am -15:30pm
% Venue

International Conference Hall (Rm. 100), Institute of
Applied Mechanics, NTU
¢ Language

Official language of the Workshop is English
¢ Guiding Organization
National Science Council of Executive Yuan
Advisory Office, Ministry of Education Program

Office, National Science and Technology

Program
% Executive Organization

Institute of Applied Mechanics, National Taiwan
University

North Regional Center for K-12 Nanotechnology Educati

North Regional Center for Advanced Nanotechnology
Education

Nanotechnology Human Resource Development (NHRD)
Program Office, Advisory Office, Ministry of Education

AT

*Charge
Free. Please register via the Internet.

AT



%« Secretariat

Professor Horn-Jiunn Sheen

Institute of Applied Mechanics, National Taiwan University
E-mail: sheenh@ntu.edu.tw Tel: +886-2-3366-5851 Fax:
+886-2-3366-5633

AT

*Organizers
Sponsers :

¢ Program Office, National Science and Technology Program for
Nanoscience and Nanotechnology

¢ National Science Council (NSC)

3¢ National Taiwan University

¢ North Regional Center for K-12 Nanotechnology Education

3¢ North Regional Center for Advanced Nanotechnology Educatio

Co-organizers :

3 Advisory Office, Ministry of Education (MOE)

3¢ Nanotechnology Human Resource Development (NHRD) Progr
Office, Advisory Office, Ministry of Education (MOE)

Mid-North Regional Center for K-12 Nanotechnology Education

Mid-South Regional Center for K-12 Nanotechnology Educatio

South Regional Center for K-12 Nanotechnology Education

¥ ¥ X B

East Regional Center for K-12 Nanotechnology Education

8

Mid-North Regional Center for Advanced Nanotechnology
Education

3¢ Mid-South Regional Center for Advanced Nanotechnology
Education

¢ South Regional Center for Advanced Nanotechnology Educatio

% East Regional Center for Advanced Nanotechnology Education

*Taiwan Nanotechnology K-12 Education Program

Technological development requires trained personnel. Skilled and
dedicated workers are important the technological advancement.
Nanotechnology, an emerging field that is expected to bring up
significant impact in many fields of science and technology, was
recognized as a catalyst and enabling power for their transformation a
higher level of achievement. To accelerate the research and
development of nanotechnology, the National Science Council (NSC)
Taiwan launched the National Science and Technology Program for



Nanoscience and Nanotechnology in 2002. In addition, a human
resource development plan was included as integral component, wh
is in charged by the Ministry of Education (MOE).

The Nanotechnology Human Resource Development Program (HHRD
was established to coordinate the design and execution of
nanoeducation and the cultivation of required professional teaching
manpower as well as educational materials including E-learning. Und
the supervision of MOE, the NHRD Program was coordinated by the
NHRD Office to lead the Regional Center for K-12 Nanotechnology
Education, the Regional Center for Advanced Nanotechnology, and t
E-Knowledge Exchange Platform. The aim of this project was to
prepare a future generation of researchers, engineers, designers,
business leaders, and general public with knowledge in nanoscience
and technology that will support the development of next generation
high-tech industry and research. The main objectives of the NHRD

Program are as follows:

% Promote life-long learning in Nanotechnology education.

¢ Promote Nanotechnology knowledge in general public.

¢ Promote the integration of a hierarchical educational system t
cover the whole spectrum from K-12 to higher education, and
the general public.

¢ Narrow down the gap between city and rustic area in
nanoscience and technology education and reduce the disparit

ATP

of resource development.
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Opening Ceremony
ANF Teachers’ Workshop

http://www.nano-taiwan.ntu.edu.tw/anf/

0 w0 = 5
my & D' Teachers’ Workshop

-
0
®

,,, cD’ : Teéchers’Workshop

Welcome to
ANF Teachers’ Workshop

Professor Horn-Jiunn Sheen (Gksh#iR)
Professor Tzong-Shyan Wung (BRR#®)

Professor Chao-Ming Fu ({SRBS8¥®) >
Professor Mei-Feng Lai (iBHgR#I%) 4 P

D’ 2007ANETeachersalorkshop

Scope of the Workshop

e To share the teaching experience, the
latest educational developments and
ideas in K-12 education program for
13 economies in the Asia Pacific
Region.

j 200%ANETeachensaWorkshop
About this Workshop

e Sponsored and supported by:

National Science Council (NSC)
Advisory Office, Ministry of Education (MOE)

Program Office, National Nanoscience and
Nanotechnology Program

m National Taiwan University
m Program Office, Nanotechnology Human Resource

Development (NHRD) Program, Advisory Office, Ministry
of Education (MOE)

¢ 5 Regional Centers for K-12 Nanotechnology Education
5 Regional Centers for Advanced Nanotechnology Education




D’ 200%ANATeachesssWorkshop
ANF (Asia Nano Forum )

e 13 Economies in Asia Pacific Region.

= Australia, (4) = Malaysia, (9)

= China, = New Zealand, (1)
= Hong Kong, (1) = Singapore, (2)

= India, (2) = Taiwan, (>100)

= Indonesia, (5) = Thailand, (6)

= Korea, (1) = Vietnam. (1)

= Japan,

e USA, Arizona State, (4)

:)’ 200%ANRTeachesssWorkshop
Program

Thursday, JUNE 14 Room 100
10: 00 - 10:20 | ANF Teachers’ Workshop - Registration $&F#ERtF T & EREI

10:20 - 10:40 | Opening Remarks BRI

10:40 - 11:10 | Keynote Speech % ( Prof. Jing-Tang Yang 1B#fa#i%)

Session 1 Nanotechnology Promotion Activities in K-12 Schools (K-12eh /N3 $ 3% BB HE
11:10-12:30 | B&) Chairman_/Prof. Chia-Chi Sung (SREREE#IR)

Session 2 Teaching Material Development, Science Camp and Hands-on (#{#4585% - Fl5 & -
13:30 - 15:30 | B)F 4 MES;ER)) Chairman,/Prof. Fuh-Sheng Shieu (EEEEEHIR)

Session 3 Activity of Hands-on Experiments International Nano Innovation Contest
B0 - 17 Prof. Chao-Ming Fu (fRRSR¥1%) ERRKAEEIR (ERRE®)
15:50 - 17:10
(Room 111) (Room 100)
Friday, JUNE 15 Room 100

Session 4 Animation, E-learning Teaching Material and Summer Camp (Sh#E&ET - BAIBREFH
08:30-10:10 | #f -~ M<'%®) Chairman/Prof. Meng-Kao Yeh (ZEHIR)

Session 5 Curriculum Integration, Lesson Design and Promotion Activities (SRF2ERET - #ZER o
10:30 —12:30 | %% ~ WIGHER;EE)) Chairman,/Prof. Dong-Hwang Chen (BEEIEHI¥) > ¥
12:30 - 12:50 | Panel Discussion and Closing Remarks (7 & EE3% K F%) o9, \.3 2 .

2

=
=

:)’ 2007ANATeachesssWorkshop

Presentations

1 Keynote Speech, by Prof. J.T. Yang
21 Presentations, by Scholars, Teachers:
m Taiwan (16, all K-12 School Teachers) —
Great challenge for them to present in English!!
Australia, (1)
Korea, (1)
Malaysia, (1)
USA (2)
Hands-on Experiments, (Prof. Chao-Ming Fu)
m About 50 K-12 schools 6-11th graders to joint
m International Nano Innovation Contest

Please finish presentation in 15-17 minutes.

)’ 2007ANRTeacheissWorkshop

Once more, Welcome to Workshop!
and
Wish all of you a very
productive and pleasant time!

Hong-Chih Kuo, 1st Win
and Hit 1st Homer




D’ 2007ANETeachersalorkshop
Welcome to Taiwan

e If you have some spare time, please visit:

m Taiwan Nano 2007
+ Taiwan Nano Exhibition 2007
+ International Nanotechnology Workshop
¢ Taiwan-USA Nano Business Forum

m Taipei 101 (still the tallest building now!)

m National Palace Museum (very beautiful
collections)

~ali !qi M
A 2007

0 __
se. ¢ l;-"“"5'!\TI§I‘F*Teache|skashop
.e

Opening Remarks
ANF Teachers’ Workshop

D’ 2007ANETeachersalorkshop
Keynote Speech BIEH RS

e Prof. Jing-Tang Yang (#3i8¥¥i®)

m Professor, Department of Power Mechanical Engineering,
National Tsing Hua University, Taiwan, R.O.C.

m Joint Professor, Institute of Microelectromechanical System,
National Tsing Hua University, Taiwan, R.O.C.

m Research Interests: Microfluidics (J{iRE#ElH®), Bio-MEMS
(4 BHYH8E), Energy and combustion (BE/RERALE), Jet
propulsion (REH#EE), Biomimetic Engineering ({54 B H#Eg)

m Director, Mid-North Regional Center of K-12 Nanotechnology

Human Resource Development (NHRD) Program, Taiwan, R.O.C.

(2004/1 ~ 2006/12 )

@ Director, Nanotechnology Human Resource Development
(NHRD) Program, Taiwan, R.O.C. (2007/1 ~)

@ Principal Commissioner, Energy Planning & Management
Program of National Science Council, Taiwan, R.O.C.

)’ 200%ANETeachensaWorkshop
Session 1 (11:10 - 12:30)

e Nanotechnology Promotion Activities in

K-12 Schools (K-12fh/NBIRE R BB HER)
= Chairman_/Prof. Chia-Chi Sung (SREERHIR)

Nanotechnology Education at Taipei First Girls High School (At—Z I3k %l

11:10-11:30 | s s2) LiHsien Chien (RREE)
Integration of Research, Education and Outreach: Student-Teacher-Scientist
11:30-11:50 Partnerships through Cooperation between K-12 and University, Andrea

Hildebrandt, Kenilworth School, and Barbara Babb, Chandler High School,
Phoenix, Arizona, USA

The Development of Nano Education in Elementary School of Taoyuan
11:50-12:10 | County (HtEIRFHEEN SR FI AN/ NBHERE B 2 B EE) Sheau-Dao Su (&)
L)

A Science of Limitless Possibilities =
Francesca Calati, St. Helena Secondary College, Eltham, Victoria, Au§tr§Ii§ 3
>

12:10-12:30




D’ 2007ANETeachersalorkshop
Session 2 (13:30 — 15:30)

e Teaching Material Development, Science Camp and

Hands-on (##FA% - FIBE - B FHRREE)

m Chairman /Prof. Fuh-Sheng Shieu (FFE BE¥#%)

13:30 - 13:50 Lesson Design: Self-Assembly in Biology (BZE:55t : £ 8HZE)
- : Yen-Hung Pan GEEZ)

Introduction to the Nano World through Size and Scale Phenomena

13:50 - 14:10 John Paderi and Ben Campbell, Arizona State University, Arizona, USA

- - Nano Lesson by Science Fiction (Z3kFH%/\5R — BIEITREELREE R R)
14:10 - 14:30 | g Chiung Liu (2131i8)

A Science Camp of Nanotechnology for Elementary School Children & Their

14:30-14:50 | parents (/VBEXKIF ), Chin-Shueh Chen (B38E)

Synthesis of Fullerene Derivatives under Ultrasonic Condition and Self-
14:50 - 15:10 | Assembled Fullerene-Gold Nanoparticle Films
Prof. Weon Bae Ko, Department of Chemistry, Sahmyook University, Korea

15:10 - 15:30 Nano Science and Technology Hands-on (Zk#H&E1F M — j&;ﬁﬁy;ﬁz;,— tgﬁ
: U | HRBSTE  EEIE © KAL) Chih-Hui Chung (E51E) =

D’ 200%ANETeachenrsalorkshop
Session 3 (15:50 - 17:10)

® Activity of Hands-on Experiments
® Prof. Chao-Ming Fu ({8RB&8#IR)

Activities for K-12 Nano Technology
S [ Education Hands-on (ZX&REFH)

Prof. Chao-Ming Fu ({§FBEEHIR)
(Room 111)

D’ 2007ANETeachersalorkshop
Session 4 (08:30 — 10:10)

e Animation, E-learning Teaching Material and

Summer Camp (B)IEEEE » MAIBRBEM - BB

m Chairman /Prof. Meng-Kao Yeh (ZEXIR)

Nanotechnology Integrated Teaching Materials of Senior High Schools (3%k

BFA S F H#), Han-Chien Yang (15£f5)

Animation for Nanotechnology Education—The Wonderland of
Nanotechnology (X&) — REEFK), Meng-Hung Chen ((f&Z %)

Experience of Nano Summer Camp (3R B4 EEEEHNZ)
Li-Hsueh Hsu ({RESE)

08:30-08:50

08:50-09:10

09:10-09:30

“Experiment and Experience” — Nanotechnology Lesson Design and
09:30-09:50 | Teaching in 7th Grade (B% 5B P P KHER B R EHEEET)
Xian-Lin Li (3Z#18)

Nanotechnology Promotion Experience of Ji-An Junior High School Ei@l f |
09:50-10:10 | EMFKHBEHECHS D), " e | W
Sian-Yuan Jhan and Kuang-Chi Ma (E&1E + EEIH) >

)’ 200%ANETeachensaWorkshop
Session 5(10:30 - 12:30

e Curriculum Integration, Lesson Design an

Promotion Activities (ERIZERET - HEFIS - BRI
PEERD)

m Chairman_/Prof. Dong-Hwang Chen (BEl{2%i®)

Teacher-designed Curriculum and Instructional Material of Nanotechnology
(FEREHERRA/NBERIZHE), Li-Chen Chou (AFK)

Instructional Design for Kindergarten to 2nd-Grade Students ($hftEZE/)\—
HERBIEESE) Chi-Lan Cheng (835 )

Spring of Nanotechnology Instruction — The Nano The Future (Z3kH9& X
EiZEZF) Fan-Pai Wei (BR.H)

K-12 Nanotechnology Education Program — Living in a Nanotechnology Era
(B NFEARERBEEE — FABRLEER) Chen-Chen Liu (BIFF)
Nanotechnology and Science Teaching in Junior High School (Zk#13%5 o
ABFHE) Wun-Bang Liao (B33B) > p

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

Nanotechnology Education Awareness Program

12:10-12:30 Mr. Loo Kok Hoo, Sunway Mas Commercial Center, Malaysia
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Nanotechnology Human Resource Development
(NHRD) Program in Taiwan

Ministry of Education

Professor Jing-Tang Yang
Department of Power Mechanical Engineering
Institute of Microelectromechanical Systems
National Tsing Hua University, Hsinchu, Taiwan

and

¢4 ;V‘.::; ;'1' o3 Professor Pei-Ling Liu
é; ff‘q T Institute of Applied Mechanics

. - National Taiwan University, Taipei, Taiwan ‘?ﬁ
=Y

j 2007 ANF Geachers’ Waorkshop
Taiwan’s Nanotechnology Program

Academic Industrial

Excellence w a Utilization
Research

Human - by Core Facility
Resource I::> %ﬁ\ﬁ <::| & Sharing
Development Mechanism

ﬁ> 1. Accelerating collaboration between education, academia and industry
2. Developing multidisciplinary, creative, and lifelong Learners

Faiwan Nane 2007 © NANG

j 2007 ANF Seachers’ Workshop

Outline

o Project goals

o Project organization

o Project contents

o Executive results

o Economical outcomes

o Future work

Faiwan Nane 2007 © NANG

j 2007 ANF SGeachers’ Workshiap
Project Goals of
Human Resource Development

,;{@‘

ience and technology

o

and busines l

Leaders and researchers for na

Experts and entrepreneurs for nanoin

Buiuiea] Buojayi

I | Publics that understand and support nano
o o

Jaiwan Nane 2007 ©~ NAN®




)’ 2007 ANF Seachers’ Workshap

Project goals

o Promote life-long learning in Nanotechnology Education
o Promote the popularization of Nanotechnology Education

o Upgrade the higher professional education, K-12
education and accomplishment education of science of
the general public

o Narrow down the gap between city and rustic area and
reduce the disparity of resources deployment

Faiwan Nane 2007 © NANG

:]’ 2007 ANF Seachers’ Workshop

Project organization -1/3

o Project Title : Nanotechnology Human Resource Development (NHRD)
Program, Ministry of Education
o Pland Co-Pls
2003-2005: PI: T. T. Wu, Co-Pls: M. K. Kuo
2006: PI: C. P. Hwu, Co-PIs: W. B. Young, C. L. Chen
2007-present: PI: J. T. Yang, Co-Pls: D. J. Yao, J. A. Yeh

o Organization :
2003-2005: Institute of Applied Mechanics, National Taiwan University
2006: Department of Aeronautics and Astronautics, National Cheng Kung University

2007-present: Department of Power Mechanical Engineering, National Tsing Hua
University

Project Period : 6 years (2003.1.1~2008.12.31)
Budget for each year :

o O

2003 2004 2005 2006 2007

NT$21,895,000 | NT$50,000,000 | NT$68,951,000 | NT$78,865,000 | NT$80,000,000
(US$663,484) | (US$1,515,151) | (US$2,089,424) | (US$2,389,848) | (US$2,424,276)

Faiwan Nane 2007 © NANG

:J’zaw ANF Seachiens’ Warkshop

Project organization -2/3

Advisory Office

!

NHRD Program Office

Ministry of Education l

Museums (NTHU)
Regional Center for K-12 Regional Center for Advanced E- Knowledge

Nanotechnology Education Nanotechnology Education Exchange Platform
North, NTU, Taipei North, NTU, Taipei L NTU, Taipei
Mid -north, NTHU, Hsinchu Mid -north, NTHU, Hsinchu
Mid-south, NCHU, Taichung Mid-south, NCHU, Taichung
South, NCKU, Tainan South, NCKU, Tainan
East, NDHU, Hwalian —» East, NDHU, Hwalian

Faiwan Nane 2007 © NANG

:J’ 2007 ANF SGeachers’ Workshiap

Project organization -3/3

o Regional Center for Advanced o Regional Center for K-12
Nanotechnology Education Nanotechnology Education

North, NTU, Taipei North, NTU, Taipei

o 14 partner universities o 15 leading schools, 202 seed teachers
Mid-North, NTHU, Hsinchu Mid-North, NTHU, Hsinchu

o 10 partner universities o 9 leading schools, 1049 seed teachers
Mid-South, NCHU, Taichung Mid-South, NCHU, Taichung

o 16 partner universities o 10 leading schools, 642 seed teachers
South, NCKU, Tainan South, NCKU, Kaohsiung

o 18 partner universities o 19 leading schools, 878 seed teachers
East, NDHU, Hwalien East, NDHU, Hwalien

o 4 partner universities o 14 leading schools, 173 seed teachers

Jaiwan Nane 2007 ©~ NAN®




j 2007 ANF Seachers’ Workshap

Locations of Regional Centers

NTHU Y : NTU
Hsingchu Taipei
NCHU
Taichung
NDHU
Hwalian

j 2007 ANF Seachers’ Workshop

Project contents — 1/4

o NHRD Program Office

Integrate all work of advanced education centers, K-12 education
centers and E-knowledge exchange platform
Edit teaching materials of nanotechnology

o Books for university students

o Books for K-12 teachers and students

o Multi-Media interactive CDs for K-12 students

o Translation of published books or CDs

Chinese to English or Japanese, English to Chinese

Hold national workshops for K-12 education, university student
competition, etc.
Establish international collaboration

o Exchange of K-12 experience; exchange of university students

o Attend International Nano Tech Exhibition
Manage administrative works between Ministry of Education and
all regional centers

Faiwan Nane 2007 © NANG

NCKU
Tainan
The program
office is located
at PME, NTHU
Jaiwan Nane 2007 NANO
j 2007 ANF Geachers’ Waorkshop

Project contents — 2/4

o Regional Center for K-12 Nanotechnology Education
Training of K-12 seed teachers by offering lectures, workshops, lab training
courses such as AFM, etc.
Edit teaching materials of nanotechnology

o Books for K-12 students (of elementary, junior high and senior high schools) including
comic books and text books

o Multi-Media interactive CDs for K-12 students, such as animated cartoon, flash and
powerpoint files, webpage design, videos for hands-on experiments, etc.

o Teaching plans for K-12 teachers
Extension education by K-12 leading schools

o Hold K-12 summer camp, circulating exhibition of mobile museum

o Extend to students in suburban areas.
Establish online nanodictionary — Chinese/English/Japanese
Collaboration with museums such as National Taiwan Science Education
Center, National Museum of Natural Science, and National Science and
Technology Museum to popularize the nanotechnology to the general public

Faiwan Nane 2007 © NANG

j 2007 ANF SGeachers’ Workshiap

Project contents - 3/4

o Regional Center for Advanced Nanotechnology Education
Offer nanotechnology curriculum (credit hours for a series of course work)

Offer non-credit certification nanotechnology courses, science-camps,
lab and hands-on training, equipment operation courses, summer
school, etc.

Establish distant learning system for nanotechnology

o Extend to the universities that have not enough professors and facilities for nanotechnology
education — cross-university program

o Motivate E-learning courses to free the time and space constraints

Hold academic workshops, university-industry workshops, lectures,
competitions, summer camps, etc.

Support K-12 education centers with human and equipment resources

Jaiwan Nane 2007 ©~ NAN®
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Project contents — 4/4

o E-Knowledge Exchange Platform

Integrate and display the achievements of all education
centers

Exchange information among centers

Establish E-learning platform

Publish Nano News Letters

Connect all related networks of nano education and research

Hold on-line creative idea competition for students

Faiwan Nane 2007 © NANG

j 2007 ANF Seachers’ Workshop

Executive Results

o Table of executive contents — K-12 Nanotechnology Education

K-12 Nanotechnology Education Team

universities 13
leading schools 69
K-12 active seed teachers 258
K-12 potential seed teachers 768

Publications

books, cartoon, lesson plans, lecture notes

subsidiary materials m
Activities

6
Conferences ( ~674 participants)
seminars, competitions, exhibitions, workshops, 150
speeches ( ~20865 participants)

Faiwan Nane 2007 © NANG

jzaw ANF Seachiens’ Warkshop

Executive Results

o Table of executive contents — Advanced Nanotechnology Education

Advanced Nanotechnology Education Team

universities 57

Nano-science and technology Program

students enrolling in nanotechnology programs 7270

students completing nanotechnology programs 475

Publications:

handouts/lecture notes 111

Activities

training courses for equipment user ~ 6323 participants
national competitions, exhibitions, conferences ~ 18859 participants

Faiwan Nane 2007 © NANG

j 2007 ANF SGeachers’ Workshiap

Executive ReSUItS = K-12 Nanotechnology Education

= Books under preparation
m Generation N Treasure Book (written by teachers and professors)

(Text books for students in elementary schools, junior high schools and
senior high schools)

m Nanotechnology =
Experiment Handbook %‘ -

m Nano Topic Map

PR K AR [
P e e

http://pesto.lib.nﬂ;u.edu.tw/k12/topicmap.asp
Jaiwan Nane 2007 © NAN©




j 2007 ANF Seachers’ Workshap

Executive ReSUIts = K-12 Nanotechnology Education

o Online Nanodictionary

Chi /English/Japanese FHIEEN SENLNA BEESEEDTEE HEGA
Collection: 450 new words with clear definition ABCOEFGHIJKLUNOPRAETUVWEYZWHEE SRt
Search system:

TR K12 HERENHE

o ) E I 514 A warr o ]

1. Look up meaning in Chinese by English.
2. Look up all lexicons which contains the input
fragment of a word. e e e

3. A per word in dictionary homepage.

== | 5

MAND auemasn

wrmre i T

Feetid U IR <10 - R RS DR
TR | R Ko - T RTRTG

oo

8o ok X n
Online Nanodictionary BB LER T maEnew
() L WF RN ENRAR N T AN TR NS SR R
3 il N AR AE RN -

ABCDEFGHIJKLMNOPORS TUYWXYZ WHWEE Skl

Comighs © soot LEEERIN Ktz RNERIFR all g rservad

http://pesto.lib.nthu.edu.tw/k12/dictionary.asp

Faiwan Nane 2007 © NANG

j 2007 ANF Seachers’ Workshop

Executive ReSUItS = K-12 Nanotechnology Education

m PC game software for

high school students
m The Wonderland of
Nanotechnology

= Animated Cartoon for
high school students

* A Science Fiction
at the Red Cliff

Faiwan Nane 2007 © NANG

j 2007 ANF Geachers’ Waorkshop

Executive ReSUItS = K-12 Nanotechnology Education

m Nano Blaster Man

= Animated Cartoon for students in Ienry and junior hig
schools

* A Fantasy Journey for Nana and Nono
* Nano Magic )

Faiwan Nane 2007 © NANG

j 2007 ANF SGeachers’ Workshiap

Executive ReSU|tS = K-12 Nanotechnology Education

m Text books for students in senior high schools

m  Nano-Symphony pomEon IBZ00 mean
e e
LT T @
Wi PR

= Text books for K-12 teachers and university students
* Nanotechnology — Fundamental, Application and Experiment

Jaiwan Nane 2007 ©~ NAN®
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Executive Results = K-12 Nanotechnology Education

= Experiment Kits
m Synthesis of II-VI Quantum dots
= Synthesis of nano-gold
= Synthesis of nano-magnetic particles
= Biomedical application of nano-magnetic beads
= Fabrication of solar cell using TiO,
m Carbon nano-tube model
m Self-assemble of Poly-Styrene spheres
m Fabrication of liquid crystal display

= Experiment Illustration DVD

Faiwan Nane 2007 © NANG

j 2007 ANF Seachers’ Workshop

Executive ReSUIts = K-12 Nanotechnology Education

o AFM Laboratories

Faiwan Nane 2007 © NANG

j 2007 ANF Geachers’ Waorkshop

Executive ReSUIts = K-12 Nanotechnology Education

o Lab Tour

o Nanotech Game
o Nano Little Pioneers

Faiwan Nane 2007 © NANG

j 2007 ANF SGeachers’ Workshiap

Executive ReSUIts = K-12 Nanotechnology Education

o Mobile Museum
National Taiwan Science Education Center

Jaiwan Nane 2007 ©~ NAN®
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Executive ReSUIts = K-12 Nanotechnology Education

o Lectures for the general public

Faiwan Nane 2007 © NANG

j 2007 ANF Seachers’ Workshop

Executive ReSUIts = K-12 Nanotechnology Education

o Collaboration with Museums
National Nature Science Museum
National Science and Technology Museum

=n Exhibitions
m Lectures
m Science competition

Faiwan Nane 2007 © NANG

j 2007 ANF Geachers’ Waorkshop

Executive Results — advanced Nanotechnology Education

o Nano Science and Technology
Program - undergraduate and graduate
courses

Nanoscience Lab Program
Nano-Electronics Program
Cross-University Program
Summer School Program
Distant Learning Program
Nano Material Program
Interaction with Industry
Conferences and Workshops

National Competitions on
Nanotechnology and Nanoscience for
college students

O O O 0O 0O O O O O

Faiwan Nane 2007 © NANG

j 2007 ANF SGeachers’ Workshiap

Executive Results — international collaboration

o International Exchange Programs
2 graduates from USA — Taiwan
6 graduates from Taiwan — USA, France, Singapore | oo
o International Relations
Northwestern University
Prof. R. P. H. Chang, National Center for Learning and Teaching in Nanoscale Sci.
and Eng. (NCLT)
Arizona State University
Prof. B. L. Ramakrishna, Interactive NanoVisualization for Sci. and Eng. Edu. (INVSEE)

University of Wisconsin, Madison
Prof. W. C. Crone, Mat'ls Research Sci. and Eng. Center (MRSEC)

Ohio State University
Prof. L. J. Lee, Ohio Center for Multifunctional Polymer Nano-mat'ls and Devices (CMPND)

The NanoTechnology Group Inc.
J. L. Feather

Jaiwan Nane 2007 ©~ NAN®




o Nano Tech Exhibitions

j 2007 ANF Seachers’ Workshap

Executive Results — international collaboration

Nano Tech 2004, Taiwan
Nano Tech 2005, Japan
Nano Tech 2006, Japan
Nano Tech 2007, Japan

Py S

P Y

Faiwan Nane 2007 © NANG

j 2007 ANF Seachers’ Workshop

Executive Results —

E-knowledge Exchange Platform
http://www.nano.edu.tw

r—
BEE GME BAY wREG IAD HRD
e AAE £ e B a

nano EAHEATARS

]

Faiwan Nane 2007 © NANG

j 2007 ANF Geachers’ Waorkshop

Economics Outcomes

o Academic or Technological Efficiency
- Nurture professional human resource with
capability to research and innovate

o Social Efficiency
- Strengthen popular science education in
nanotechnology

o Economic Efficiency
- Decrease the cost of human resource
development effectively

Faiwan Nane 2007 © NANG

j 2007 ANF SGeachers’ Workshiap

Future Work

o E-learning courses

o Distant interactive learning

o Promoting collaboration between academic
institutes and industry

o Publications internationalization

o International collaboration

o Transferring K-12 teaching materials to school
curricula

Jaiwan Nane 2007 © NAN®
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Nanotechnology Education

At Taipei First Girls High School
(E—ZPEIFKREHEE)

Chien, Li-Hsien (f5FEE})

Physics Teacher, Taipei First Girls High School, Taipei, Taiwan,
R.O.C. (dt—%HH)
Seed Teacher, Northern K-12 Regional Center of Nanotechnology

Human Resource Development Program, Taiwan, R.O.C.

D’ 200hANFeleacherssWorkshop

Outline

e Objective

e Nanotechnology Seed Teacher Team
e Teaching Strategy

e Seed Teachers Training

e Nanotechnology Promotion Activities
e Conclusions

D’ 2006ANFelieaghersuWorkshop

Objectives

e To enable the students to understand
nanotechnology and nanoscience.

e To enable the students to classify nano
phenomenon.

e To introduce nanotechnology to teachers and
students.

e To encourage teachers to create and share lesson
plans and teaching materials with others.

D’ 200hANFeleacherssWorkshop

Nanotechnology Seed Teacher Team

e Lesson plans and teaching materials
developed by nine nanotechnology seed
teachers.

e Physics Teacher : 3

Lee (ZF3€3E) Huang (E¥FE) Chien (fHEE)

e Chemistry Teacher : 3
Ho ({74A#8) Jiang (GIME) Chang (ZRX{E)

e Biology Teacher : 2 Pan (GBEZ) Hu (#5%)
e Special Education Teacher : 1  vu (Fm%)




D’ 2006ANFelieaghersuWorkshop

Teaching Strategy

e To integrate nanotechnology into Physics,
Chemistry, and Biology class teaching.

e To integrate nanotechnology into seminars,
student activities, and competitions.

e Develop teaching materials.
e Teaching promotion at other schools.

D’ 200hANFeleacherssWorkshop

Seed Teachers training

10 Lectures and 3 Workshops 2004

12 Lectures and 3 Workshops 2005
10 Lectures and 3 Workshops 2006

D’ 2006ANFelieaghersuWorkshop

Seed Teachers training

Hands-on activities May 08, 2007, N.T.U.

Lotus effect

D’.ZZ;,D,O,?.A, NigheacheisaWorkshop
Books on Nanotechnology published (2004)

Popular Science Books: Nano-Symphony

physics chemistry
22 .
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Nanotechnology promotion education

Class teaching

Nanoscience Camp

Nanotechnology week

Composition competition

Experiment in AFM labs

E-learning Web Site

Lectures to other schools

Support other projects

General public science lectures o

:)'.2,0@‘7.4 NigheacheisaWorkshop

Class teaching
Posters on campus
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LANFgheachersaWorkshop

Science Experiments in
NTU AFM lab

:)'.2,0@‘7.4 NigheacheisaWorkshop

Composition Competition (2005)

e Ask each student to write a story or a report
concerning nanotechnology.

e Essays received: 37
e Awarded selections: 10




:5.;0&7.1&, NFgheaghensmWorkshop :5.;0&7.1&, NfgheachenssWorkshop

Nanoscience Camp (2006) Feedbacks from science Camp

Nov. 4-5,2006  in TFG Nov. 4-5, 2006  in NTU

e Participants: 60 students from about 40 high
schools

e 80% students find the lecture topics interesting
76% students find the lectures easy
56% students find the experiments easy to
understand, while
12% find them hard

:5.;0&7.1&, NFgheaghensmWorkshop :5.;0&7.1&, NfgheachenssWorkshop

Lecture (Apr. 03, 2007 TFG)
Professor Lowe, University of Cambridge Nanotech n0|09y Week (TFG)

Topic: Nano-biotechnology

Lectures for School Anniversary
Dec. 12, 2006




:5.;,0&7.1&, NigheachersaWorkshop

Conclusions

e Seed teachers play an very important role in education
promotion.

e Various topics and activities are needed for high school
students .

e Nano Science Camp and Nanotechnology Week were
very popular for students.

e Nano topics are stimulating. Seed teachers and students
learned a lot from lectures and other activities.

:5.;,0&7.1&, NigheacheisaWorkshop

Thanks for
Your Attention.




Arizona Science Standards

The state Board of Education adopted the Arizona Academic
Standards in 1998 based on the National Science Standards
to define what Arizona’s students need to know and be able
to do by the end of twelfth grade.

1Y

Developed by committees of educators, parents, students,
and business and community leaders, these standards
were written in grade-level clusters with benchmarks at 3, 5,
8, and high school (Arizona Department of Education).

U.S. Science Standards

: The five unifying concepts
The National Academy of identified in the National

Sciences developed National Science Education Standards
Science Education Standards include (1995) the following:

to help achieve the goal of
student science literacy

Systems, Order, and
Organization

Evidence, Models, and
Explanation

Constancy, Change, and
Measurement

Evolution and Equilibrium
Form and Function

Each state develops it
own science standards
based on the National
Standards

Arizona Science Standards

The goal in the development of the
standard was to assure that the six
strands:

1. Inquiry process

2. History and nature of
science

3. Science in personal and social
perspective

4. Life science

. Physical science

. Earth science

]

Each of the six strands is broken down into a number of grade level appropriate
concepts. All concepts are then broken down further into specific performance
objectives for the students.



Difficulties in Transitioning Standards
into Effective Science Instruction

= The standards are not regularly updated, so new
scientific research and topics such as nanotechnology
may be neglected

= Teachers may receive minimal further training in recent
scientific research

The GK-12 program helps eliminate these
problems through a collaboration . “ _ ,
graduate-level research scientists and ] iy arning and teac
K-12 teachers N | he — & g

Photo by Sooz. va".

GK-12 Down to Earthi Science
at Arizona State University

Program Objectives: L ealin torcommunicate science research; torarbreaderaudien

Benefits te Graduate Student Fello

Improved communication and teaching- { <0l .
related skills for Fellows < i Develop inquiry-based science lessons o

\

Integration of research with education % Interact with faculty experienced with innovative teaching'a
the college-level ' &

Enriched learning experience for K-12 '
students Learn teaching siigediE
K-12 teachers !

Professional development opportunities for K-
12 teachers Mentor children

Strengthened partnerships between higher
education institutions and local school
districts




Benefits to K-12 Community

-

”

Teachers have “science expert
readily available

Teachers have access to ASU
outreach programs

Teachers and graduate
students will develop activities
that will be shared with other
teachers in their districts

Students have opportunity to
interact with scientists and
have role models

Students experience the
excitement of the research at
the cutting edge of science and
engineering

Nano-Scale Appreciation and GK-12
In this lesson, GK-12 — "
graduate student fellows e

and teachers created an

inquiry-based lesson using

dialysis tubing which allowed

student to gasp the idea of

molecular size.

Classroom Applications of GK-12I

GK-12 allows for the
curricular and instructional
collaboration of graduate
student fellows and K-12
science teachers to design
inquiry-based lessons.

In this lesson, students
designed and tested their
own experiments to explain
what causes the reaction
when Mentos and Diet Coke
are combined.

Nano-Scale Appreciation and GK-12
= Teachers and fellows P-"“!

develop lessons e 4, M/
which help students 7 ISN F"é v,

develop an
appreciation for the
nano scale .

b "

= Students tested the
how the size and
surface area of objects
can effect their
physical properties.
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The Development of Nano Education
in Elementary School of Taoyuan County

(PIERRES TR NBHBEE 2R )
Presenter : Sheau-Dao Su (8 /)\5)

Cheng-Hsien Tung, Jung-Hui Wan, Sheau-Dao Su

Bei-men Elementary School (4tF§E4/J\), Taoyuan, Taiwan o ] 'Y

:5.;0&7.1&, NFgheaghensmWorkshop :5.;0&7.1&, NfgheachenssWorkshop

Movement One

The Nano Education seminars ---Continue to make citizens and
teachers of Taoyuan Country understand the impacts of Nano
technology on future life of human beings and the other
creatures. (Through the touring seminars and workshops with
rewards)

(2) Second Seminar : (95.09.18~94.09.22) -

(3) Third Seminar : (95.09.25~95.09.29) -

(4) Fourth Seminar : (95.10.02~95.10.06) -

(5) Fifth Seminar : (95.10.09~95.10.13) -

(6) Sixth Seminar : (95.10.16~95.10.20) -

(7) Seventh Seminar : (95.10.23~95.10.27) -
L (8) Eighth Seminar : (95.10.30~95.11.03) -
Q‘i"ﬁ (9) Nineth Seminar : Nano exhibition (95.11.25 ) - .
D2, (10) Others : Other related activities o—a

Seminar in Bei-men elementary school
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A workshop with rewards in Bei-men elementary school A seminar in Jong-Jen elementary school

A principal is introducing Nano Technology \aHO Xm 1 Halﬂ

:5.;,0&7,1&, NigheachersaWorkshop :5.;,0&7,1&, N ,F.T,eia@h'eirts.’ Workshop

ovement Two

A Nano seminar in Jwu-Wei junior high school rasannternet platform for flano technology education
EXE WED NNT MR¥EQ TAC NRED *
All students are attending the Nano seminar e e e g w o

A=C0 AR R PO b S0 18007 KB
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Target

Create an Internet platform for Nano technology
education to share the teaching experience and
knowledge.

Unite the Internet resources to manage knowledge of
Nano education.

Provide information of Nano Technology for effective
learning of students and teachers.

J

2006ANFelieaghersuWorkshop
Visit the laboratory of Tsing-Hua University

D’ 200hANFeleacherssWorkshop

Movement Three

e Combine the strength of communities,
enterprise, parents, and teachers to
develop Nano education.

e For instance, conduct learning activities
in University and private company.

D’ 200hANFeleacherssWorkshop

Visit the private Her-Chen company for Nano technology




LANFgheachersaWorkshop

Movement Four

conducted and united by Beimen elementary school.
Reinforce teachers’ abilities to design lesson plans of Nano
technology education.

teachers 1. Building a BLOG for sharing the
teaching experience

2. Conducting the seminars for seed
schools to enhance the teaching

strategy of six schools ability

Design at least 20 lesson plans for
experience with each other €l€mentary and junior high schools

J TANETeachensiWorkshop

The future aspects of Nano technology education:

Train more teachers and spread out the knowledge and experience of
Nano technology education. The target is to hold over 10 touring
seminars and at least 10,000 students will attend. At least over 20
teachers and over 10 schools can join the design of teaching lesson.

Movement Five : Develop a working studio to
create mini-books for Nano education

. . About 40 teachers

Desi tuce,d teach, st o

Build a delicate teaching process

10 Nano mini-books in 2006
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A science of limitless possibilities

Presenter
Francesca Calati

St Helena Secondary College
Eltham Victoria Australia
Email: fc@sthelena.vic.edu.au

www.shine.vic.edu.au >3

www.sthelena.vic.edu.au 2—d

Nanotechnology in the classroom

A Daring innovation in the

science curriculum

at
St Helena Secondary College.

03@ nano

el

Abstract

Abstract
Nantechnology in the classroom - A Daring Innovation in the Science Curriculum.

St Helena Secondary College, Bridge 8 Pty Ltd and Nanotechnology Victoria Ltd have formed a
partnership to develop a curriculum that will be implemented in Victorian high schools from 2007.
The approach taken by this collaboration is distinctive for three reasons. First, the curriculum is
specifically focused on nanotechnologies for secondary schools. Secondly the partnership between
Government, education, and industry has ensured the involvement of the broader nanotechnology
community. Thirdly, the curriculum covers the science, its breadth of applications and implications
for the community. It is this unique approach that delivers valuable skills for the Victorian and
Australian community and positions these to capture the benefits of nanotechnology.

This session will be of interest to teachers who are thinking of incorporating nanotechnology into
their science curriculum or just wish to see where nanotechnology is heading. A selection of teacher
demonstrations, student activities, experiments and general resources will be presented.

@3@ ) nano
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Outline of Session

Background

Year 10 Unit
Activities/Experiments
Yr 11 Module

Student work

Samples of curriculum
Questions




St Helena Secondary College

oSt Helena Secondary College is a government school providing
education for 1400 students from year 7 to 12.

e |t runs an accelerated program for advanced students, compressing their
required curricula needs for years 7-10 into three years, thereby allowing
for extended learning.

oSt Helena Secondary College is recognized for its approach to excellence
in the sciences. In 2006, a team of seven teachers developed a specific
nanoscience and nanotechnology program.

QX@ “¥nano

- i

Modules Yr 10

Scale

Properties
Performance materials
Health and medicine
Nano living

Consumer Science
Issues

~NOoO O~ WN -

@g@ ?’n‘d no

Why?

. To link science teaching to the real world by breaking the barrier between
industry, universities and schools.

° To advantage students by providing them with information on cutting
edge science careers and prepare them for possible entry into
universities.

° Most importantly to excite and engage students in “cool” science without
getting bogged down in difficult concepts.

QX@ ) fn‘d no
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Course structure

e The theory incorporated in the course is driven by the
applications of the nanotechnology.

e Modules are flexible -can be adapted to suit any science
course

e Each module has
Power point presentation
List of outcomes / content

Links to activities, experiments, worksheets, web quests,
j /animations.

@g@ ?’n‘d no
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Course structure

Outcomes:

-these drive the assessment and are adjusted according
to the class

Content:
-there is too much and teachers will need to choose

Delivery of the modules:
there are- Engaging “ What if statements ? “
Cutting edge applications
Future applications
Short videos and animations

Qz‘@ Y nhano

- el

Course structure

Experiments/activities (ot in detai)
Module 1- sorting, measuring small things using micrometers, microscopes,
pipettes, simulations, writing a scientific report.

Module 2 —making gold nanoparticles, surface area, memory alloys, diameter of
hair, reaction rates.

Module 3 — modelling nanotubes, making polymers, superman
Module 4 — electrophoresis, histology, simulations

Module 5 —surface properties, wetting, applying a nanolayer monolayer on
silver.

Module 6 —making shampoos, creams, sunscreen, toothpaste.
Module 7 — UTILITY FOG, media articles, issues arising from units

@3@ Y nhano

- -

Course structure

Content (not in detail)

Module 1- Metric system ,Scale —comparison of sizes, scientific instruments,
scientific method

Module 2 -Bulk properties (Classical effects), properties at the nanoscale
(Quantum effects), nanoparticles, EMS, magnetism, ferrofluids,
memory alloys, surface area, reaction rates, diffraction patterns (size of

particle)
Module 3 -Bonding in carbon, graphite, diamond, fullerenes, nano carbon
tubes , and polymers,aero gels, applications.
Module 4 —DNA, proteins, microbiology, transdermal patches, barcode, disease
treatment

Module 5 —Surface chemistry,applying nanolayers to alter properties,
applications- textiles, glass.

VEEbjeE=ieod and cosmetics
BEsues-UTILITY FOG, media articles, guest speakers,

Qz‘@ , rn-d no

"

What Colour is Gold? (VCE Chemistry)

e The element gold has been chosen to make students aware of how
knowledge of simple chemistry principles and skills can be transformed into
new technologies applied to cutting edge medical research. Gold is also a
very good example to illustrate how bulk properties change at the nanoscale.

e Students make 13nm gold nanoparticles in the school laboratory by a
simple chemical reduction reaction and can control the size of the
nanoparticles by changing the concentration of one of the reagents.

e They use a laser pen to detect the presence of colloidal gold (suspended
clusters of gold atoms which we call nanoparticles) and compare it to a
solution of gold which does not scatter the light beam.

e They can determine the size of the np produced by using one of three
methods:

e Electrophoresis, ultra filtration or size exclusion chromatography.

e The last experiment demonstrates how a simple colour change caused by
the addition of sodium chloride to the red gold nanoparticles can model the
coupling effect (the surface Plasmon resonance) which is used in medical
A (DS .

S}
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What Colour is Gold? (VCE Chemistry)

The module is designed to enable students:

e to understand how cutting edge application of nanotechnology
research in medicine can be modelled in a school laboratory

e to appreciate that research scientists are using similar experimental
procedures in their research labs

e to develop skills in the safe conduct of practical investigations
including risk assessment, hazard identification and waste
management

e be aware of ethics of scientific research that apply to investigations
in chemistry

Q‘ﬂ% nCIF'ID

What Colour is Gold? (VCE Chemistry)

Content

History of gold

The Lycurgus Cup

The first nanotechnologist

Experiment 1: Synthesis of nanogold particles (approx13nm)
Experiment 2: Determining the size of the np

Experiment 3: Applications to detection of disease

Activity: Simple calculations using the diameter of the np to
determine the volume of the nanoparticle and hence the
number of atoms in the np cluster.

Student Work & Awards

Shine website www.shine.vic.edu.au

Art and sculpture at St Helena

Excellence Award for Innovation in Curriculum
Development

@3@ ) rn-d no
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What is nanotechnology? What is Nanotechnology?
Layman’s definition

Buzz word of popular press = Multidisciplinary science

P - Nanotechnology is what you can Prefix | Symbol | Factor
) do with things only a billionth of exa E 108
: a meter in size pota_|P 10%
;n ) tera T 1012
; giga G 10°
g Nanotechnology is being able t mega M L10°
anotechnology is being able to BI0LOGY Y\ crechnology ) oo g 0
engineer (“to build”) at the ‘ ‘ mill m 10°
atomic level. micro 14 106
nano n 10°
pico p 10-12

femto g s
Source: David Piper Latrobe University A - Nano
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Self-Assembly in Bi
(EMBEER)

EINF Teachers' Workshop

Lesson Design:

ology

Yen-Hung Pan (GBZEZE)

Biology Teacher, Taipei First Girls High School, Taiwan, R.O.C.
(At—%& )
e,
» .
Seed Teacher, Northern K-12 Regional Center of Nanotechnology Human »-4
Resource Development Program, Taiwan, R.O.C. a9

AR A AR A A A
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Motivation :

1. Understanding self-assembly phenomena in biology.
2. Understanding the application of self-assembly in
nanotechnology and biotechnology.

Prior knowledge :

1. Organic compounds of living cell.

2. Central dogma of molecular biology.

3. Basic perceptions about biotechnology and
nanotechnology.

= 11t or 12t graders in high school.

o
w

2 ]
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vd N
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The Origin of Llfe (organic evolution)

A

FAHRR

Fes <At > B — f% i%i%
A

34; E
A0 2 JLE Ak AL K12 F s g B

004ANFeheachersaWorkshop

The Origin of Life (Miller & Urey, 1953)

AR XA REEE - AL ) iy
2R ARAAN ZILE A kA KIH s R B
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The Origin of Life (formation of large organic
molecules )

microspherg) 1) MERR (2) RNALER
wim L
CO00000000 5 'asm

e0a0000: pamanaN :l )

~

(3 EE M+ RNA
+

RNABRERAN TR —AERNATE
‘lﬁﬂ:&l ' T —

FA AR el XAt B —E 5 o A L
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Life phenomena (central dogma of molecular biology)

DNA
Replicati
lmfwmmnf Dr?AP n‘f:;g:;tles ¢
tvisiuiuivtuiviviipiy PN
SONPSIRIERINRSISRIRRS

DNA Lnfwl‘mlwr\

5\!\1\/\/1/, Transeription

O BN mRNA

Biotechnology (Polymerase Chain Reaction, PCR)

STARTING MATERIALS Dha i

” A L= Pt oo,
L pegiors o ncerest, .
DMA is denatured, Primers attach Nk iyt e o wrie
to eathstrand. A new DMA strand [ el aGTF g
is synthesized bekind primers on ol g are 3

eath template strand, »Hs

primer

2, 3 4 E
Afother foundi DA Anotherround:DNA  Aother round; DNA i H | !
denatured, primers are s deriatured, primers  denatured, primers = ¥
attached, and the e attarhed, andthe  are attached, and the

i of DA Rurber of DN, rurriber of Dl _4 /\
strans are doubled, strands are doubled,  strands are doubled,

5

Continued rounds of amplfication switly produce | [1 || t
Ietge rurbers of identica fragrents, Each

fragment contains the DNA region of nerest,

ZALRR AL E E o A 42 kR > Campbell, Biology, 61 ver. 2 A 48P F BB A kA K12 F ’,;\/e& B

RIA synthesis L
1 w
mRNA
nutleus CYTOPLASM
Eng
Information eytnplasm
nuclear envelope /
Ribosome
UL
Translation
Protein synihesis
° @
o 00 P
% f h'li-\n:nnu BN a2
Polypeptide acids 2
KRR A2 B E o 4 44 %R o Campbell, biology 6™ ver i8R F ILIE Ak #HEKI22 F zr/at ‘P-
,
Workshop
Biotechnology (Southern Blot)
DNA « s B [LE LE T [ 1]
DNA + restriction Restriction Nitrocellulose Pape.-l
enzyme fragments 2 paper /tcmels
- ] - I'T‘]umunn T mm..\\ ,
sl N |E LT TR =\ X /i
g ? 8 Sponge 5
4 ¥ w RN L s {
I n m i solution
o thiizﬂﬂim(rklhnﬁqn o pare= o B mmmplm.-du il ] T ]
1h 1 p i —
Paper blot M
peeled off wayma
5 ~
/ \.‘x S
S = BN e ke R W
. W7 -\_I < S \ R.nw.-w.q.-..nﬂumlu-d"poue
pgash DNA probe n NN R
" in solution TR
in plastsc bag 1 2 y
2
© UBMIEIEIHER tybridicaton with rado- >
-rli-urmlm ¥ %t (radioactive probe) i) ghet »- /
& RUEE DNA 5 T« 3RMm g ¥ $EO0 1 NIRRT > 5
ilif-ﬂi'-'ﬂﬂ‘«h'.?!b,'\l'. ”U ‘\L? _I)‘-‘\i-’tl R - IR * I'IIII 5] i%"‘m' HI URR L BN
B B -3 &
- \
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Biotechnology (ELISA)

&
JE
Ei=|
B C'
mnAEE
T AHERILES
a
ELISA Plate 48282 .
.
Reference : juang.bst.ntu.edu.tw/ ECX/monoclonal.htm 24 F ARAR L E AL E Ak #E K122 7 7R e

00ANFeheachersaWorkshop
Nanofabrication (Biology approach)

-IE[-

< base pairing

antigen-antibody
recognition —

004ANFeheachersaWorkshop

Nanofabrication (Bottom-Up strategy)

"Top-Down" - Strategy Microlithography

~100nm ’

=10nm @

» Meso- and
Macroscopic Scale
=T~1nm

& _%

Solid'Materials

Goal:

Smallest Functional
Units and Structures

Molecular Construction Kit

"Bottom-Up" - Strategy A

Reference : http://juang.bst.ntu.edu.tw/ ECX/monoclonal.htm

AR E LG A R I KIOH F R LPV

—0.1nm W &JO J"'

Self- Assembl’y’ 5” \

9
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Nanofabrication (DNA hybridization)

@  Aunanoparticles

Modification with # # Meodification with
3' thiel TACCGTTG &' 1 1 5 AGTCGTTT 3' thiol

=
R
bl

T Addition of linking DNA duplex
a l 5 ATGGCAAC It p G oAAA 5

o,

p-a

Nature 382, 607-609 (1996)

45 AR % JL B Ak FLIRKID 3 F A8 e

Reference : Mirkin, Letsinger, Mucic, & Storhoff, - A




D’ 2006ANFelieaghersuWorkshop

Nanofabrication (DNA hybridization)
coe———— A . —
' 4
|
IR &
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Nanofabrication (DNA hybridization)

H AR LB 2 A KIS AR B

B
®
832, Jode
- .l".. ade
Figure 2. TEM image of a nanoparticle ®05%%2
“satellite structure” generated from .
DNA-linked 8 and 31 nm diameter o . >
Au nanoparticles. - Y o
Reference : Mirkin, Letsinger, Mucic, & Storhoff, 4 A
Nature 382, 607-609 (1996) M AP E I E Ak A KIH F AR B
:)’ 200%ANETeachersWorkshop
Application: Detection (Au nanoparticle)
Probe 1 Frobe:2
without with _ R _
DNAlinker ~ DNAIlinKer  Gi%c%rinrax protectve Antigen FOR
product using Au nanoparticle probes. a3
22 A

AN ARR] EILE A K ALK F gs R B
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Application: pregnancy test strip (hCG test strip)

Urine or Serum / (/—

2

R
el
X
= |
"
2
.

- -

Reference : http://www.operon.es/_document/_catalogo/fichahCG.jpg  #% 7 #[ A 2 % Jb (B 4 o #HE K12 7 jd e
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Application: labeling (core-shell, quantum dots)

Fibroblast Lung cancer cell N
-4 P2
y W |
Reference : http://www.qdots.com/live/images/655-antibody.jpg MRS 2B 2k AL K122 F A B

:5.2;0&7.4 NigheacheisaWorkshop
Nanoprobes set to spy on cell activity

Reference : http://nanotechweb.org/articles/news/2/3/2/1

:5.2;0&7.4 NigheachersaWorkshop

Application: Biochip

Trenches for lnlet Qutlet

Inlat

DHA
sa_mple,

P”.'::" DNA Amplification
sy erass (Polymerase Chain Reaction)
. . 3
Microarray Lab-on-a-chip s T
- 3
& ’“j?—‘

1EALE 2 KA KKK G B B

2L F A0k
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Microarray (DNA hybridization, visualization)

Cancer cell
( DNA chip produced using w ﬁ@ -’

Bubble Jet printing technol
\ . 9 ad FII.IUTESI:EI'!CE DNA
r
r < [ ]
- . .
- j Identification
i
DNA probe arra
e - "% =0
DNA Ehp 4 / 4 4
- Formed through o p = = 4
covalent binding High selectivity
+ Homogeneous + Ultraprecise detection
- Temperature stability - Onfoff determinant ) =
-4 P2
-2 4
Reference :  http://www.canon.com/technology/production/dna_chips A A AARLEILE Ak AL K125 B8 B q);;

/05_01.gif
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Microarray (DNA hybridization, visualization)

Chip:
Nanotiterplatte

Messung:
Fluoreszenz

RafAa R E L 2 KA K12 F AR B
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Not only self-assembly,
but also self-maintenance,self-repairing and self-contained

Reference : Freites R. A., Nanotechnology 2(8): 8-15, 1996 HEAARR] L E A K ALK F g R B

?!—' é*’ ’ 900?
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Thanks for your attention !
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Introduction to the nano
world through size and scale
phenomena

John Paderi

Bioengineering, Arizona State University

Ben Campbell

School of Life Sciences, Arizona State University

Motivation

» Size and scale

Education Stan@ards

‘ Lesson Plan

= Experiencing size phenomena
through multiple senses

Sight:
Water droplets — large droplets fall
while smaller droplet form a mist

Alka Seltzer — crunched up tablets
react faster than whole tablets

Powdered sugar tastes
different from granulated

suagaar
sugar




I.esson Plan
REE S, A

Touch:

Corn starch sticks to
you and feels
differently than corn
meal

ILesson Plan

Smell:

Cinnamon sticks smell differently
than powdered cinnamon

‘ Lesson Plan

= Clay cubes
o Cut into different sizes

o Watch how they fall at
different speeds in water

‘ Lesson Assessment

= Pretest and Posttest
o ldentical multiple choice tests
o General questions on size
= Mass and volume
o Surface area questions
= How it changes with size relative to volume changes

o Size phenomena
= What would happen if we just made it smaller?




‘ Results of Lesson Assessment ‘ Results Continued

N 33% and 36%
Grade Level Comparison improvement
© Post-Pre by Question
70
60 0.60
3 50
g h Grade 0.50 -
i
R 30 Ly
20 040 /
10
0 0.30 -
Pretest Posttest £ g
. . o
Results show improvement of 10.4% and 8.1% for 8t grade and HS levels respectively (p<.01). & i
Improvement by Question type 0.00 4 5
014
-0.10 q B —
0.12
0.10 020
o 008 Question #
0.06 aHs
004 If we put the same amount of dry ice into two different containers of water, in the fist container,
0.02 the dry ice is one block, and in the second, the dry ice is a powder, .
0.00
Basic Size relative sizes SA and phenomena A) the block will turn to gas faster
B) the powder will turn to gas faster

C) they will turn to gas at the same rate

Questions dealing with phenomena associated with size show the most improvement.

krishna
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Nano Lesson by Science fiction

FRARL)ER-FHLITRERLREERIKR)
Shu-Chiung Liu (2{;#lF8)

Biology Teacher , National Taichung Girls High School, Taiwan,
R.

Seed teacher, Mid-south K-12 Regional Center of Nanotechnology
Human Resource Development Program, Taiwan, R.0.C.

3
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My Idea

e Knowing doesn’t mean understanding

® Surpass tradional pattern

e Compile different Kinds of teaching
material

J
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What is attractive ?
With the idea to be

eFun
eImaginative
eScience-fictional

eTell a well known story in a
different way

D’ 200hANFeleacherssWorkshop

Creative Work

2003 :

I wrote “The
Nano World in
Science Fiction”
based on the
novel Prey.

Michaelen-nea .
"*Crichton:+
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Creative Work

2004~2005 -

e | made many speeches to disseminate the

knowledge widely.

e | made a plan to write a popular science-
fiction book.

e | directed nano-related experiments with
my co-worker at school.

00ANFeheacheisaWorkshop

Cockroach’s self-purification nano structure

pores with diameter 100-200nm on the scales’ surface

:5.;,0&7,1&, NEgheacheisuWorkshop

Invisible killer~nano partical
nanotube influence nematode’s behavior

00ANFeheacheisaWorkshop
Creative Work

2006 -

® Our team made the DVD : The Wonderland of
Nanotechnology

e With the help of the three professors and their assistant I
made the animation : Science Fiction Battle-Chibi with
Nano Technology

e | begain to write a popular science fiction book:
The Future of Science Fiction, Nano of Decisive Battle
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“The Wonderland of Nanotechnology” is made by the team
Another teacher will tell you more about this DVD

~ Science gonal Battle -
-- Chibi with"Nanotechnology

- (animated teaching disc)

> Why did I choose the story ?
> The battle of Chibi is a famous Chinese story

U I rewrite the story as a science fiction and
present it in cartoons

> The cartoons are interesti

D’ 200hANFeleacherssWorkshop
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Creation and discussion of the team

We had many discussions
=y [0 Ly
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Creative Work

2007 -
e Published

animation : Science Fiction Battle-Chibi with Nano
Technology

e Published

“The Wonderland of Nanotechnology”
e [ will Publish

“The Future of Science Fiction, Nano of Decisive Battle ”

e [ will compile “Three dimensional book of nano”

:5.2;0&7.4 NigheacheisaWorkshop

My nano-related activities
Shuang Shih junior high school

:5.2;0&7.4 NigheachersaWorkshop

Science Activity
Shuang Shih junior high school

:5.2;0&7.4 NigheacheisaWorkshop

| applied my nano material to my class when it’s proper
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| applied my nano material to my class when it’s proper

J
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These are my students

D’ 2006ANFelieaghersuWorkshop

These are my students

J
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Arous wildely respons
from the public
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cience Fiction Battle-Chibi with Nano Technology

Arouse widely respons from Elementary School
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Meeting with the press

2006ANFelieaghersuWorkshop
Newspaper’s report
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Response from the medium

Teaching with the aids of
interactive multimedia,learning 1s
more fun.

TV STATION

:5.;,0&7,1&, NigheachersaWorkshop

My reflection

e Nano education is not a formal education in school
yet. | even often have obstruction in my school.
We, nano seed teachers, don’t belong to any
formal organizations. Other seed teachers in other
fields can have fewer classes. Some even don’t
have classes and they get paid regularly.

o So why are we still willing to go on?
Are we fools?

:5.;,0&7,1&, NigheacheisaWorkshop

My mother taught me

You should be brave to do any
significant thing.
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Thanks

e I’d like to thank three professors F. S.
Shieu - Fu-Hsing Lu- Tzong-Ming Wu
and their assistant Su Xian Hui.

® Finally I’d like to thank my husband who
helped me through all the obstruction
and tears - and he cheered me up to hold
on to my ideal.

:)’.2;0@7./; NBTeacheissWorkshop _
Thanks for your Attention!
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A Science Camp of Nanotechnology for
Elementary School Children & Their Parents

(NBFRKBRFE)
Presenter : Chin-Shueh Chen (f§$35)

Chin-Shueh Chen (Bf$#Z), Pei-Ting Chen(B#i &), Yi-Chun Chen(fF1RE),
Chia-Yen Feng (B#{¥3), Meng-Huei Huang (53 )and Chiu-Mei Shih (E##E)

Affiliated Elementary School of Taipei Municipal Education University ,

Taiwan, R.O.C. (BRIt HEXRBMEEBER/S) :
North K-12 Regional Center of NHRD Program, Taiwan, R.O.C » »
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Outline

e Objectives
e Activities
e Conclusions
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Objectives

. To help children and their parents to increase knowledge
about nanotechnology and its application in daily life.

. To facilitate interaction children and their parents through
hands-on activities of nanotechnology .

To encourage lifelong learning of popular science.

J

200hANFeleacherssWorkshop

Activities

e Lectures

e Video shows

e Hands-on experiments

e Games and Computer Assisted Instruction (CAl)
e Tours to Lab and institute
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1.Lecture—What is nanometer ?

e Images of various scales —from galaxy to DNA

e Microscope development — from optical microscope to
electronic microscope

"%
i“
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2.Hands-on activities—scale concept of
nanometer

e Students cut a piece of paper in the length of one meter.

e Students further cut the paper into one tenth and again
and again.
e Students compare different lengths of paper to learn

the concept of scales.

:5.;,0&7,1&, NigheachersaWorkshop

3.Hands-on activities— carbon buckyball

e Teacher explains the concept of nano buckyball.

e Students build buckyballs by combining pentagons and
hexagons.

:5.;,0&7,1&, NigheacheisaWorkshop

4_.Experiments—Nano-phenomena in nature
(plant)

e Teacher explains the concept of Lotus Effect.

e Students experiment Lotus Effect by using different
plant leaves.
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5.Nano-phenomena in nature (animal) nano magnetics

e Students learn about self-cleaning function of animals

Teacher explains the migration of birds and butterflies.
skin.

Teacher explains turtles and salmon’s returning to the
e Students learn about color variation of butterfly wings .

birthplace with biological compass.
e Students learn about the nano structure of animal Teacher explains why bees and ants never loss their
teeth. 4

way home. e

:5.;,0&7,1&, NigheachersaWorkshop :5.;,0&7,1&, NigheacheisaWorkshop

Experiments —physical characteristics of

nano-scale materials Tour to Taiwan Textile Research Institute

m Teacher demonstrates how copper sulfate Many nano textile material and products were
(CuS0,) presented by the Institute staff.

changes color and solubility when the size of parents and kids learn about the application of

particles change.
m Students have hands on Experiments.

Py RPN Ry P
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Games and computer Activities

e Maze and game card

Computer game

:5.;,0&7,1&, NigheacheisaWorkshop
Conclusions

e Parents and children indicated that they have
better understanding about nano scale and nano
phenomena.

e The feedback and questionnaires from parents
and children showed that they have learned
various nanotechnology applications.

e They felt gratitude to the teachers and to the
program and wished to attend more advanced
programs in the future.




Synthesis of Fullexene Derivatives under
Ultrasonic Conditiomand Self-Assembled
Fullerene- Gold Nanoparticle Films

Sonochemis

Weon Bae Ko*, Hong—Seok Jeong,
Sung—Ho Hwang

Department of Chemistry, Sahmyook University,
Seoul 139-742, Republic of Korea

| What is ultrasound.? [ Application of ultrassund

Field Application

= Ultrasound is customary to call acoustic oscillations of frequency above 20kHz

Cleaning Cleanign in aqiregus media of medical

0 10 102 10° 10
] ] ] ] ]

Medicine Ultrasonic imaging (2~10MHz) is used for
obstetrics, lower frequenciesN20<50 kHz)
are used of the treatment of mixgcle strains

Biology, Homogenization, Cell disruption
Biochemistry Extraction from plants
. Industrial Pigments and solid dispersion,
gzrﬂnzg?se;l:;g processing Crystallization, Filtration, Drying,

A Degassing, Defoaming, emulsification,
Conventional power ultrasound Dissolution, Treatment of mineral slurry
(20kHz ~100kHz)

Extended range for sonochemistry

(20kHz ~2MHz) Sonochemistry Environmental Protection, Catalysis,
Diagnostic ultrasound . . .

(2MHz ~10MHz) Fig 1. Frequency ranges gf sound Begin synthesis

(Sonochemistry of T. J.




rarefaction compressign

\ 7 o0 0 Oo(O()

ubble forms —> Bubble grows in ——>  Reaches Undergoes
successive cycles unstable size violent
collapse
5000 K

wavelength amplitude 000 atmn
Fig 2. Sound transmission through a medium Fig 3. Grow and collapse of cavitation bubbles
(Sonochemistry T. J. Mason )

-~

=

(Sonochemistry T. J. Mason )

What is origin of sonochemistry effects ?

= Phenomenon of cavitation collapse

Microjet formation

At the interface

¢ Inrush of liquid
from one side of
collapsing bubble

High Temperature..~!
High Pressure.........~!

N

Solid surface

Diffusion layer

In the cavity
(~5000K,
~2000atm )

Bulk liquid

Fig 5. Cavitation bubble collapse near a solid surface
Fig 4. Cavitation bubbles in a homogeneous medium (Sonochemistry T. J. Mason )

(Caroline M. Ley )




Heierogeneous powder/liquid reactions

Heterogeneous liquid/liquid reactions

Large particle Small particles

Fig 6. Cavitation bubble collapse in a powder suspension
(T. J. Mason )

Organic solvent

Aqueous

0 0260 10" 0 N

Phase boundary

(T. J. Mason )

Fig 7. Cavitation bubble collapse in a biphasic medium

Degradation of Potymer

O 0O O 0O OO 00 0 OO
°C

c +

0O 0 0 0 O O 0 O OO

Fig 8. Effect of high intensity ultrasonic wave on the
Degradation characteristics of PEO

[ Sonolytic decompesition of water




Bond energy of melecule

110 kcal/mol N 83 kocal/mol
(0] C C
X\ C\/ /\C C,
H > H C—C c’
“e—c©

Fig 9. bond energy of water and graphite
(CRC handbook of chemistry and physics )

Synthesis of Fulterene Derivatives

CHCI,

Cq + CHCl, ——— Cq(CCL), + H,0 + NACI
NaOH

Synthesis of Fullerene Derivatives under Ultrasonic Irradiation

| Possible functiomalgroup on the surfaces of graphite

Beneficial effects oT*se@atlon on chemical reactivity

°OSH  (Hydroxyl radical ) HD aH

°H (Hydrogen radical ) o= é | PN
H,0, (Peroxide) | Il

0—C,

(08 (Oxygen) C\/ B
H20° (Peroxy radical ) C /C C\

Oy (Superoxide radical ) \C —cC”
H,0,° (Peroxide radical ) Carbonyt sromp

Fig 10. Functional group o
the surfaces of graphite
(H.P. BOEHM)

Application

v Accelerate a reaction

v/ Make a process more economical by the usé of
crude reagents

v Reduce the number of steps required

v Enhance catalyst efficiency

v Enhance radical reactions

Fig 10. Beneficial effects of sonication on chemical reactivity
(T. J. Mason)
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1. Synthesis o erene oxides by fullerenes
with various oxidants~under ultrasonic
irradiation.

1-1.

Ceo  + various oxidants —gﬂTy Ceo(0)y n=(1~2)

1-2. Preparation of C;o(Of<a= 1~3)

Cry + wvarious oxidants

25 Cp(0), (n=1~3)

Shr

2. Synthesis of a water s le fullerene[C ;] under ultrasonic irradiation

Ceg + 2304 C HNOs(wiv) F%_j:v WE-Cen
v
Con 04 C HNOslviv) ———2 WS-Ca

or & days




3. Synthesis of fullerene oxi fullerene with various amine N-oxides

under ultrasonic irradiation.

3-1. Preparation of Cg,(O

) ) ) o ) )
Cgo + various amine N-oxides —)F T CealQ)n + various amine
or r

Various amine N—oxide

1. 3— picoline N—oxide

2. Pyridine N—oxide hydrate
3. Quinoline N—oxide

4. |1so quinoline N—oxide

3-2. Preparation of C,(0),

. . . Us ' '
Cqp + wvarious arrine N-oxide m) Cro{O)y + wvarious amine
ar iy

Various amine N-oxide

1. 3= picoline N—oxide

2. Pyridine N—oxide hydrate
3. Quinoline N—oxide

4. |so quinoline N—oxide

4. Sonochemical synthesis o erenes oxides [C,,(0),] (n=1~2) using

metal hexacarbonyl complexes M( (M= Cr,Mo, W)

under Air atmosphere

2MICQO)s + 17/2 Q2 S MO + 12C0;
ultrasonic irradiation
M2Os S R MOs: + MO:
ultrasonic irradiation
Cmo + Opin air —-=--- HOale > ConlO (n= 1~2)

hexane-ultrasonic irradiation

M= Cr, MO, W

Fullerene-Nanopar
Nanostructures

Device component Good charge trahsfer ®
(electronics or optics) Semiconductor
Catalysis, Bio-marker Biological activity
Cg-Conjugated Nanoparticles
Cqo/Nanoparticles Hybrid Films

Photovoltaic Devices
Nanoelectronics
Sensing
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Controlled Assembly.of C,,- Conjugatec
Gold Nanostructures

Absorbance

Dirt Ball

~

Controlled Assembly of C,,- Conjugatec

4 %6 W8P
Vildathimh

Summary and-¥Kuture Directions on
Cio-Nanoparticte Conjugated
Systems

1. Molecular self-assembly process for Cg,-go
hybrid solar cell has been developed.

2. Investigation of active film quantum efficiency and
mechanism

3. Synthesis of other Cg,- or C,-nanoparticle hybrid systems
(Subnanometer Au NPs [e.g. Au,,], TiO,, ZnO, CdS, etc

Ultrasonic, Chemical Stability and
Preparation of Self-
Fullerene[C)]-Gold Nanop

Layer by Layer Method




2200

Absorbance (%)

4000 5000 600 0.0 000

Wavelength (nm.)

Fig.1. UV-vis absorption spectra of the layer-by-layer assemblies of Cy;-gdld
nanoparticle multilayer films for the indicated time ; +24hr, +24hr, +24hr,
+24hr, +24hr (from bottom to top).

Absorbance (%)

]
i

Wavelength (nm.)

fig.2. UV-vis absorption spectra of C-gold
1anoparticle multilayers films in 0.1M-HCl
olution for the indicated time for the
ndicated time; +Omin, +60min, +180min,
+r360min (from top to bottom).
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Frequency 20 kHz, Power
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Chemical Stability o

Desorption of Nanoparticle Multilayers in dil. HCI soln
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Annealing of PAH/MUA MPCs in oven (100°C)

Thermal Stability o

Anealing of PAMAM/MUA Films in Oven
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Ultrasonic Stability of Nanoparticle Films

Ultrasonication of ATF + PS5

o
—  Caltuz Smi
0z 4 — Collus Omh
—  Colius@™mh
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sleenliy —  Colius 140mh
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Y Data
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Summary on Stability of Nanoparticles
and Nanos

1. Stability of MPCs is greatly influence
structure and functionality of monolayer syrrounding
a nanoparticle core

2. Both the monolayer composition of nanopa
and the linkers used to build nanoparticle multi
films govern the overall stability of hybrid
nanostructures

We have confirmed the [Cg,(0),], (n=1~3Y n=1) and [C,,(0),],
n=1~2 or n=1) formed in the reaction of Gy, an&.C,, with various
xidants under ultrasonic conditions.
The "dirt-ball" assembly method is a convenient way\to
anoparticle multilayer films with a comparable layer thi
ours compared to several days with LbL assembly.
Studies on chemical and ultrasonic stability of these fi
uggested that fullerene — gold nanoparticle multilayer §
uite stable in acidic condition and ultrasonic irradiated surrojnding.
Further understanding of properties of these nano
Structures may lead to various device applications.

—
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Prof. Weon-Bae Ke-and Collaboration Research

+ Synthesis of a water-soluble fullerenes

- Expert of synthesis of Fullerene derivativzes based sonochemistry

- Has been listed in the publication “2000 Outstanding Scientists of the 21st
Century’ published” by IBC(International BiographioakCentre) 2006 ,
281(\)/16arquis Who's Who in the World” by Marquis Who’s in the World

- Reserch about “Sonochemistry & Nanochemistry”
[with Western kentucky university(USA) & Hyogo university(
& Dublin university (Ireland) ]

+ Research areas

+ Carbon nanocolloid (CNC) and Ultrasonication
+ Sonochemical synthesis of metal nanoparticle clusters

+ Synthesis of Fullerene derivatives under non-classical conditions
- Self-Assembled Fullerene-Metal Nanoparticle Multilayer Films
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e

Nano Science Technology Hands on

(FRFFREDFH)
Chung, Chih-Hui (§27&#&) and Dai, Jia-Heng

Kaohsing county Lu-Chu Senior High School (3415 )
No. 292, Chung-Hua Road, Lu Chu Township, Kaohsiung County 82150,

Taiwan, R. O. C. >

D’ 2007ANRTeachersaorkshop

Principle of design

e Encourage interests and recognition of
students in nano by instruments of school’s lab
during one lesson.

e Exp. 1 Photocatalyst decontamination.
e Exp. 2 Photocatalyst Defog.

e Exp. 3 Lotus Effect.

e Exp. 4 Waterproof nano fabric

D’ 2007ANRTeacherssWorkshop

Exp. 1 Photocatalyst decontamination.

e Spray Titanium Dioxide SiO, onto surface of
ceramic tile with Spray Pyrolysis.

e After dried, dip ink with wet paper towel and
coat it onto surface of ceramic tile.

e Cover the half coated ink, irradiate it with an

ultraviolet lamp for about 3 min, and then take
it out to observe its color change.

D’ 2007ANRTeachersaorkshop

Exp. 2 Photocatalyst Defog

e Prepare one set of mirror, coat photocatalyst over half
of mirror surface but another half no do so.

e After dried, irradiate ultraviolet rays over one half, and
another half no do so.

e About 20 minutes later, drop water drop at two sides of
each half and observe whether character under glass is
enlarged or not, there is any difference about shape of
water drop.

e Put glass on one cup of hot water for a while.

e Take it away about 1minute later.

e Observe and confirm whether there is difference in F
definition of objects behind glass. >

3

2
>
>3
2|
¢ ]
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Exp. 3 Lotus Effect

e Liquor is mixed at scale of 1:3(Silica
(SiO,):Water).

e Clamp filter-paper to soak into liquor.

e Clamp it out and place on ceramic fiber net.

e Heat it with spirit lamp.

e Suck water and drop on paper with dropper
after dried.

e Observe status of adherence of water.

D’ 200hANFeleacherssWorkshop

Exp. 4 Waterproof nano fabric

e Prepare liquid with 1liter water, 30g fabric and
silicon dioxide.

e Soak fabric into liquid, and then take out to
iron smooth with flat-iron.

e Dry fabric with hair-drier.
e Observe status of water adherence after dried.




Hands-on Activities for K12 Nano Science Education
(28 £8)

Chao-Ming FU (& p42.), Professor
Department of Physics, National Taiwan University
Email: chaomingfu@phys.ntu.edu.tw

Exp. 1 Synthesis of magnetic nano-particles

Magnetic nanoparticles of Fe3O4 (magnetite) can be easily produced by mixing Fe(ll)
and Fe(l11) salts (Solution A) together in a basic solution (Solution B).

Materials:
FeCly(H20)a.
M FeCl3(H20)6
HCI.

NHs.

Procedures:

1) Prepare 2 M FeCl,(H20)4 in 2 M HCI (solution 1a) and 1.0 M FeCl3(H,O)s in 2 M
HCI (solution 1b). The iron solutions have to be completely dissolved.

2) Add 1.0 mL of solution 1a and 4.0 mL of solution 1b to a 100 mL beaker, stirring
evenly. (Solution A)

3) 50 mL of 1.0 M aqueous NHg solution. (Solution B)

4) Slowly adding Solution B into Solution A. After an initial brown precipitate, a
black precipitate (magnetite) will be formed in the liquid medium.

5) Use a strong NdFeB magnet to attract the nano-ferrofluid at the bottom of the
container. Pour off clear liquid, and rinse repeatedly.

6) So easily you have made the magnetic nanoparticles of Fe3O4 (magnetite)! Then,
think, what are the applications by utilizing nano-ferrofluid?



Exp. 2 Synthesis of gold nanoparticles

The gold nanoparticles can be obtained by mixing 1.0 mM HAuCI, solution (Solution
A) to a reducing agent (Solution B). The gold nanoparticles can be observed by a
change in color due to nano-size effect.

Materials:

HAUCI,.

Cetyl Trimethyl Ammonium Bromide (CTAB)
Ethanol

NaOH

Procedures:

1) Prepare 1.0 mM HAUCI, in distilled water. (Solution Al)

2) Prepare 1.0 mM HAuUCI,4 with 0.05 M CTAB in distilled water. (Solution A2)

3) Prepare 1M NaOH in ethanol. (Solution B)

4) Slowly adding Solution B into Solution Al. After a while, a precipitate of
nano-gold in the liquid medium is obtained. Watch! What is the color of hano-gold
synthesized in this run?

5) Slowly adding Solution B into Solution A2. After a while, formation of
nano-gold is obtained. Is the color of nano-gold synthesized in this run different
from previous one?

6) Does the gold nanoparticles in the liquid medium exhibit as a colloidal suspension?
(Use a laser pointer to emit laser bean into soultion. The presence of a colloidal
suspension can be detected by the reflection of from the particles.) Can you guess
the function of Cetyl Trimethyl Ammonium Bromide (CTAB)?

Reference:

1. Nanotechnology- Fundamentals, Applications and Hands-on, (in Chinese, English
translation is undergoing), published by Gau-Lih Book Co., 2005.

2. Hands-on for K12 Nanoscience Education, CD version, Editor by C.M. Fu et.el.,
K12 South Center, Taiwan, 2006.

(Additional experiments may be presented at the Workshop, depends on the time of schedule.)
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Nanotechnology Integrated into Senior High’s

Curriculum (ZORBHBIA S HERE)

Presenter: Han-Chien Yang (157(#)

Hsin Tein Senior High School, Taiwan, R.O.C. (&)EEH)
Team members: Ru-Zing Ko (ff414%), Po-Chung Huang (z2{HE¥)

Seed Teacher, Northern K-12 Regional Center of Nanotechnology Hlynan >
Resource Development Program, Taiwan, R.O.C. >a 9
weant
= ]
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Nanotechnology is one of the most important
technologies in the 21st century
e Motivation

m Help students to understand the development of
nanotechnology.

(design some teaching materials)
m Enhance the understanding of nanotechnology.
e Goal

= Nanotechnology Integrated into Senior High’s
Curriculum.

:5.2;0&7.4 NigheachersaWorkshop

e How to achieve the goal?

1. Animation
teaching materials

5. Seminar for 2. Presentation
teachers. A = in lecture hall

curriculum.

4.Contest for
students

:5.2;0&7.4 NigheacheisaWorkshop

1.Animation teaching materials

e E-learning (3 Steps)

m Attention : Attract senses of audience through pictures -
animations - intonations - sounds...etc.

m Encoding : Combine the information above with
background knowledge of audience.

m Retrieval : Motivate them to use the encoded information
at once by asking questions. (with reward!!)
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1.Animation teaching materials

3 Isolated lessons

Physics = AFM

Chemistry = Potocatalyst

Biology = When Biology Meets Nanotecnology

:)’.2;0@7./; NhaTeacheissWorkshop

2. Presentation in lecture hall

2006,4,6

- |

:)’.2;0@7./; NEaTeacheisiWorkshop

3. NTU’s NEMSRC visit 2006,8,11

:)’.2;0@7./; NhaTeacheissWorkshop

4. Contest for students 2006,12,15

‘g Students did some short

a4 R

AC .

- —r
4
2

essays on nanotechn

ology.




5.Semina for teachers 2006,11,28 Conclusions

1.We have integrated Physics, Chemsity and
Biology teaching materials into our school’s
curriculum.

2.Animation teaching can deepen their
impressions and reduce difficulties in
learning.

3.Lab tours do stimulate students’ interests
in learning nanotechnology.

|5

Thank you for
your attention !

|
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Animation for Nanotechnology Education
— The Wonderland of Nanotechnology
(ARENE —XKEEK)

Meng-Hung Chen (ffF&£ZE)

Chemistry Teacher, National Taichung First Senior High School,(& 1 —)
Taiwan, R.O.C.

D’ 200hANFeleacherssWorkshop
Nanotechnology Game

e Presenting basic knowledge about
nanotechnology with intriguing games ,
“The Wonderland of Nanotechnology”
seeks to catch the students’ eyes in
order to lay the cornerstone of learning
about nanotechnology.

D’ 2006ANFelieaghersuWorkshop

e We set up Planet Crystal, Planet
Electrode, and Planet Fable in “The
Wonderland of Nanotechnology”,which
hold the knowledge of nanoscience in
the field of chemistry, physic, and
biology respectively. Each Planet has
4~6 movies and 2 games related to
nanotechnology.

D’ 200hANFeleacherssWorkshop

e With the advent of “The Wonderland of
Nanotechnology”, the primary education
of nanotechnology has come to a new
era. While students learn freely about
nanotechnology, they are in fact building
the firm foundation of the country’s
technology development.
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e Now let's enjoy “The Wonderland of
Nanotechnology”.
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Experience of Nano Summer Camp
=R ELEERLE)
Presenter : Li-Hsueh Hsu (2B E)

L.S. Hsu (f£BEE) - S.H. Chen (BEIEFILE) « T.S. Tzeng (#FE ) ~
S.H. Wang (E%2%) » S.W. Li (Z=HE) ~ L.S. Lin AER) -
M.Z. Tsay (ZB8%) ~ H.C. Chien (f5EE48)

Dongmen Primary School (BF9E-J\), Taipei, Taiwan, ROC

Seed Teacher, Northern K-12 Regional Center of Nanotechnology
Human Resource Development Program, Taiwan, R.O.C’.
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Summer Camp Project

Title : The Exploration of Nano Island
Dates : (1) July, 8th~10th, 2004
(2) July, 1st~3rd, 2005
(3) July,12th~14th, 2006

Students : The fifth and the sixth graders from
Northern Taiwan

Total Enrolment : 30 teachers and 150 students in 3
years

e Preparation of Summer Camp:
= Lesson design and material development (™™
= Experimental kits A 00 /:
= DVD and computer game : ¥
= Handbook : \ a

.....................

:)’.2;0@7./; NEaTeacheisiWorkshop
Announcement and Registration
by Using Website

R AR S 8 - Micawsaft Luterned Expluses

WD WHD ®Ry fmREW TAO KA ir
Q- Q- @ SOme dramax @ 2- 5 B - 3

it ) bt e, g i i bavhoen

TR AR AL 4
CHEMMBT... ARWE

AELERELELSENRSE

PUW AR A PHAEK- 12 A 05 W o K e
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Schedule for 2005 Summer Camp

iz 2 | 3 | 714
08:40-09:00 AR N EHEfRI L]
9:00-9:15 | ¥ APE D NANO | BE ¢ Zk/)s iﬁ%%i%i
09:00-10:20 0:15-9:40 ;f%i - is possible ! HF--Part IT ZFKHigh#IR
9:40-10:20 %ﬁ%@
10:20-10:40 BRG]
ABE D g0k | BEE ORI | ABE SOk | BEE e | RREER
10:40-12:00 | /g Fpant ] | 4% HF-Partll | J7pks G
12:00-13:00 | FEMIKE FRERKE TREEmEIK
13:00-1400 | AFE : #9K | BHE D NANO | A¥E © FAA | BIE - NANO
I A3 Impossible ? A is possible !
14:20-14:40 BN INGE)
14:40-1600 | AFE S NANO | BHE * 58]y | AL - §feffig | BIE * iR
Impossible? A T-Part 1 palls HAR TR
16:00 TR EREIZ
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Pictures of Teachers and Students of

the Summer Camps

:5.;,0&7,1&, NigheacheisaWorkshop

First day morning—registration and orientation

e Preparation
m Counselor Meeting [/
e Student Registration
m Receiving T-shirts
and handbooks
m Making new friends
m Filling in the
questionnaires
e Inauguration

e Program Introduction Receiving T-shirts and handbooks .
o4 P
et N
‘:.-

Filling in the questionnaires
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Activity 1—Lecture and Experiments
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Students hands-on experiments Activity 2—Search Nano information
: B W N by internet

:5.;0&7.1&, NFgheaghensmWorkshop :5.;0&7.1&, NfgheachenssWorkshop

Activity 3—Social Science Activity 4—Chinese Language

Part 1 : Story of " PREY | (ZKJE%)
a. Whatis " PREY ; ?
b. The story of this novel
c. The characters of this story

e |f you were a scientist,
what kind of Nano
research do you want to
do?

e Please draw out what you
thought.

e Imagine that after one
hundred years, what
progress will be made in
food, clothes, residence,
and traffic?

Part 2 : Create a new story by using
your imagination.
a. topics of your story
b. content of your story

Part 3 : Present your story by using
poster
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Activity 5—five-stops competition game

The 1st stop: Finding out the Nano structure in nature

Water droplets on leaf &

?
s |

:5.;,0&7,1&, NfgheacheisuWorkshop

The 2nd stop: Assembling Buckyballs

:5.;,0&7,1&, NEgheacheisuWorkshop

The 3th stop: Question answering

100 questions prepared.

Quicker answer gets higher score.

:5.;,0&7,1&, NfgheacheisuWorkshop

The 4th stop: 3-person-and-4-leg Race

To know about the interaction
of multiple molecules
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Students’ works
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Conclusions

e We have had three summer camps for 5th and 6th
graders in recent three years. There were 50 students
from northern Taiwan enrolled in each year.

e Students said that the lessons in the summer camp
were interesting and stimulating.

e The present summer camp has high reputation among
various summer camps.

e \We are going to have this year's summer camp on
this coming July 9th-11th.

P (.{J’

:. 39007
® Q C

e-

Thanks for
your attention!

JH

ANFTeachels Wor kshop
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e

“ Experiment and Experience ” — Nanotechnology
Lesson Design and Teaching in 7th Grade

(BE S EPEPERBTHAER BT

Presenter : Xian-Lin Li (32;{833)

Team Members : JRZ23% « BRERJT - FREEEE  JTZRMG - BIRE « =B/
Wanfang High School (E¥X&) , Taipei, Taiwan

No.1, Lane 115, Sec 3, Hsing Lung Rd. Wen-Shan Zone., Taipei,
Taiwan R.O.C. >

Seed Teacher, Northern K-12 Regional Center of Nanotechnology ~ ?
Human Resource Development Program, Taiwan, R.O.C. s

D’ 2007ANRTeachersaorkshop

1.Goals

e Since 2002 Wang-Fang High School launched “Experiment and
Experience” lesson for all 7~9th graders.

e The aim of the course is to encourage the students to have hands-
on activities and learn from hands-on experiment.

e From 2004 new lesson design concerning nanotechnology has
been carried out.

Goal

| hear, and | forget. (FRIEBRTT)
I see, and | remember. (B &&845215)
| do, and | understand.(B#BA T &)

D’ 2007ANRTeacherssWorkshop
2. Teaching Plan

e Students:
All 12 classes in the 7th Grade (460 students)
e Teaching hours:
(1) Once a week ( 50 minutes .)
(2) The entire teaching plan of nanotechnology
is divided into four weeks.
(3) Implemented in the second half of the
school year in May and June. S

D’ 2007ANRTeachersaorkshop

3. Experience of Teaching Nanotechnology

® Aims of “ Introduction to Nanotechnology ”
(1) Cultivating the ability to examine products.
(2) Introducing the newly established
technology to the students.
(3) Guiding the students to reflect on the
scientific development.
(4) Developing a self-learning ability.
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4. Teaching Procedure

The unit is divided into 4 weeks.

Week |: Examine the nano-products found in daily life.
Week 2: An overall introduction to nanotechnology.
Week 3: Board game for buckyballs.

Week 4: “Nano express” poster

:)'.2,0@‘7.4 NigheacheisaWorkshop

Contents of the 1st week of teaching

1 ~ The difference between nano ceramic tiles and
ceramic tiles.

2 ~ A comparison of Permeability in nano cloth and non-
nano cloth.

3 ~ On the adhesive force with water of nano windshield
demisters.

4 ~ On the adhesive force with oil of nano windshield
demisters.

5 ~ On the adhesive force with water and dust of nanosand.

6 ~ On the adhesive force with water and stain on different
kinds of leaves 5

:)'.2,0@‘7.4 NigheachersaWorkshop

Experiment 1 : The difference between nano
ceramic tiles and ceramic tiles.

:)'.2,0@‘7.4 NigheacheisaWorkshop

Experiment 2 : A comparison of Permeability in
nano cloth and non-nano cloth.
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xperiment 3 : On the adhesive force with water

of nano spray.
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Experiment 5. On the adhesive force with water
and stain of nanosand.

i:f.g.u.wln, NigheacheisaWorkshop
xperiment 4. On the adhesive force with oil of

nano spray.

;f.g.w.n, NigheacheisaWorkshop

Experiment 6 : On the adhesive force with water
and stain on different kinds of leaves
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Assessment of 1st week lesson

A 2 5% b Ak AR D. s Ak R ER o o 5k Y 4
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The 2nd week teaching session: Introduction to
Nanotechnology.
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.
e 3rd week teaching: Board Game
vertexes :
pentagons :
SIME (Buckyball Nodel hexagons B & |
2 >
-4 P2
-4 9
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Assessment of the 3rd week lesson
Stage 1: Completing Buckyballs
Stage 2: Counting the number of vertexes

» pentagons and hexagons on
the Buckyballs

Stage 3: Finding the mathematical
relationship
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The 4th teaching lesson: ” Nano Express ” poster

:5.2;0&7.4 NigheachersaWorkshop

Implementation of the Lesson: A visit to
Nanotechnology exhibition (Sept. 2006)

:5.2;0&7.4 NigheacheisaWorkshop

Assessment of the 4th week lesson
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New Experiment extended to 10th Graders (2007):

Lotus Effect —Basic Chemistry
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Nanotechnology Promotion Experience of
Ji-An Junior High School

(FZETHEEF AR E R F)

Presenter : Sian-Yuan Jhan (Z&#g) and Kuang-Chi Ma (& &EH)

Program Leader : Principal Ming Hua, Li
Program Convener : Chief Xian-Yuan, Zhan a

Natural Science Instruction Research *

>

2 )
Program Team : Ji-an Junior High School (F&@) «

004ANFeheachersaWorkshop
The Profile of the Nano-Technology in Chi-An
Junior High School

e Feature—

1.Develop the materials and support speeches with Western
Neno Seeds Teachers

2. Interact with the general public, elementary teachers and
students

Stress on the resources popularization and share
of the Nano-technology

e Parent-teacher Meeting—Pioneer the education of the Nano-
technology to the householder

e Weekly Meeting and Class Meeting—Topic speech

e Afternoon of the chapter test—2005 Activities - 2006 Magic
shows of the Nano-technology

° #s_gociation—Topic Research—2005Go To Tribe - 2006Go To

ribe
e Summer vacation—Camps P

The Third, Four
speeches per year

“Report on a special topic-Nano-
Math” General Zi-an, Huang

Principal Ming Hua, Li “Preview of the
industrial Nano-technology”

if-;ﬂ&?.ﬂ, NigheacheisaWorkshop
he Fourth, Activities of the Nano-technology (1

Lotus effect and Nano-paint Nano-Diode
_— -y -
. .
- X \ b
- A

153
Teacher Guang-Ji, Ma “Carbon -
Nanotube”

Nano and surfactant

o3
a4 o
»
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e Forth, Nano Experience Sharing with

elementary schools (2)

. e 280 students of Tai-chng and Ji-an elementary
General Xian-Yuan, Zhan “Nano-News” schools. Learning by doing.

:)'.g.w.n, NigheacheisaWorkshop

The seventh, 2006/10/17 Nano-Magic shows

SRR = A
/ P ierron e
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The sixth, 2006/07/20 Summer Nano-Camp

L

e}

1.

o L R

:)'.g.w.n, NigheacheisaWorkshop

2006/07/20 Summer Nano-Camp

sty il
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The efforts of our school

004ANFeheachersaWorkshop
The efforts of our school

- Take responsible for “Hualien North Area Schools Association Nano
Program-Teacher Workshop”

- Holds the summer media camps of the Nano-techmology
+ Lecturer of the Nano-techmology in Tzu Chi University

|

Eam
—
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The efforts of our school
Development of the teaching materials

e National Dong Hwa University - physics ~ chemistry ~ biology
e Develop together, grow together and share together.

:5.;,0&7,1&, NigheacheisaWorkshop

The fifth, Always share good things with friends

% Boards of Nano-News

o Requirement- Taipei Dazhi High
School, Compulsory Education
Advisory Group of the Taoyuan
County Department of Education,
Dahwa Junior High School, etc.

e Support a lot of exhibits.
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e fifth,2006 Training course of Nano-technology

Nano Vanguard-Go to school

e Nine Level students’ rehearsal
e Eight Level students’ show

;f.g.w.n, NigheachersaWorkshop

2006 Nano Vanguard-Go to school (2)

e June 11, 2006 in Tai-chang
elementary school

e Instructor Guang

-Ji, Ma

;f.g.w.n, NigheacheisaWorkshop

2006 Nano Vanguard-Go to school

e June 11,2006 in Tong Men
elementary

e |Instructor Yue-Ling, Li

;f.g.w.n, NigheacheisaWorkshop

2006 Nano Vanguard-Go to school ! (3)

e Sept. 9, 2006 in Nan Hua N
elementary shcool

e Instructor Guang-Ji, Ma
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2006 Nano Vanguard-Go to school (4)

e Sept. 12,2006 in Chi-An
Elementary School

e The instructor, Meng-Chao,
e Wu

:5.;,0&7,1&, NigheacheisaWorkshop

2005 Nano Vanguard-Go to Tribe(5)

e Formosa Television recorded
Nano Vanguard (Tai-chug
community, Meiya church)

e Nano Vanguard were interview
in Juan.

Nine Level Nano
Vanguard invited by
Police Radio Station
in Hualien

:5.;,0&7,1&, NigheachersaWorkshop

The eighth, Arizona State University
Visits the Chi-An Junior High School

e Dr. Ramakrishna and Dr. Snyder shared with Nano
Vanguard. They talked about the nano science

:5.;,0&7,1&, NigheacheisaWorkshop

Features of the Nano-courses in Chi-An
Junior High School

Nano Vanguard-Go to Tribe

2005—the spread of 3 school districts

2006—the spread of 4 school districts

2007— T Trip of eco-Nano—Discover of the Beauty
of Ola Nano ; will declare to visitors and community
pople in each sightsee place in Hualien county.

@ N ESi-e

Teacher Ma Guang-Ji will introduce, “Nano Vanguard
students-instructional skills and achievements”




B0 oo

s f\ II }g . | ’_?Hﬁﬂiﬁﬁnlmi‘

od'“; ENEINF Teachers Workshop

Teacher-designed Curriculum and

Instructional Material of Nanotechnology
(FAREGREHH R BRI G
Presenter : Li-Chen Chou (A %IH)

Li-Chen Chou (BF &), Meng-Ju Hung (& ¥k), Mei-Sheue Shyr (EXE),
Hsiu-Mei Chen(B$%%), A-Man Tseng (B FI#), Fun-Yu Tsai (& ®R),
Yu-Pu Chan (&P £), Yu-Ying Yang (# ), Lin-Hua Hung (Z14%E),

Hui-An Yu (FEIZ), Chih-Che Teng (B#&1), Hung-Yi Yen (% %)
National Taipei UnlverS|ty of Education Experimental a
Elementary School(Bl At ¥ EABHBREBRER/NE) P , 4

2007.06. 25

>

Seed teacher, Northern K-12 Regional Center of NHRD Program, alwan L

:)'.2,0@‘7.4 NigheacheisaWorkshop

Program Development

Year

2005 2006 2007
Curriculum Areas

Science and Technology

Social Science
1,2, 3,5,6 | 1-6 Grades

Math 5th Grade Grades

Language

Arts and Humanity

>a 0

National Taipei University of Education Experimental Elementary School

:)'.2,0@‘7.4 NigheachersaWorkshop

First Year Program-2005

Objective: To teach 5th graders to explore
the world of Nanotechnology.

e N

National Taipei University of Education Experimental Elementary School

:)'.2,0@‘7.4 NigheacheisaWorkshop

Science and Math Social Language Arts and
Technology Science Humanity

The History |
Of Nano

\ /
Students

>a B
>

National Taipei University of Education Experimental Elementary School
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Lessons learned in the first year

1. Students exhibited enthusiasm and were capable of
learning about Nano information

2. There are ample information that can be taught to
students of all grades.

3. Spiral structure can be used for the curriculum
design.

National Taipei University of Education Experimental Elementary School

:5.;,0&7.1&, NigheacheisaWorkshop

Second Year Program-2006:
Curriculum Expansion

Objective: To develop Nano curriculum with
progressing complexity for 1-6 grades to explore the
knowledge of Nanotechnology.

National Taipei University of Education Experimental Elementary School

:5.;,0&7.1&, NigheachersaWorkshop

Curriculum Objectives

. To learn about the discovery of Nano world

. To understand the Nano Scale

. To learn about the history of Nano research

To know about the Characteristics of Nano-scale materials

To know about the daily life application of Nanotechnology

. To think through the potential impact of Nanotechnology on human life
To build up the ethics in developing Nanotechnology

To know about “micro scale” and “macro scale”

To learn about “Nano scale”

To know about the characteristics of Nano scale materials
To learn about the daily life application of Nanotechnology

~lroda|Noorena

. To cultivate the interest in Nanotechnology via exploration of the
nature

2. To learn about the bigger world and smaller (micro) world via

activities

. To experience the changes occurred when things get smaller

National Taipei University of Education Experimental Elementary School

:5.;,0&7.1&, NFgheachensaWorkshop Legend

Curriculum Structure
A big different World 3-4
Lotus Effect of Nature: grades

leferent Vision—

Micro World -

What s Nano ’7

Nano Phenomena

What's Nano ?

Scientist’s Discovery--Characteristics
of Materials in Nano Scale

l History of Nanotechnology l Characteristics of Nano Materials ‘

l Key to the World of Nano

Future World

’ Fly through Time Tunnel

Nano Era arrives?

l Daily Life Application of Nanotechnology ‘

Daily Life Application of Nanotechnology

Assomatlon of the magnifying Images l

The Importance of "Nano Logo. ‘ »

Different Prospect of
The Scientific Image > o | 3
— E—— . -
Nano Notebook > "3\;

National Taipei University of Education Experimental Elementary School
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Lesson Example 1 :
Interesting Nature (1-2 grades)

Pouring water on different Ie5\7t=es. » ¥
What would happen ? oq P

=
L

National Taipei University of Education Experimental Elementary School

:)'.2,0@‘7.4 NigheacheisaWorkshop

Lower Grades : Interesting Nature (2)

Water moves around like a marble on the leaf | * ,
Why ? -3 P-4

L o W
>

National Taipei University of Education Experimental Elementary School
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Lesson Example 2 : Big difference—
far and close-up observations (1-2 grades)

Sweet, juicy fruit Strawberry .
» )
-4 P2

Heather Amery - Jane Songi 4% - ft##5 » 38 H RN 3 » 1997 ""‘1\_’ "

National Taipei University of Education Experimental Elementary School
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Lesson Example 3 :
A big different world — seeing is
believing? (3-4 grades)

g >
-3 p—a
L o W
2

National Taipei University of Education Experimental Elementary School
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Lesson Example 4 :
Different Vision—Micro World (3-4 grades)

What will you see after greater magnifying ?

REREHR KR8 E
http://www.shm.com.cn/review/
2005-01/14/content_675543.htm

Experience the difference . | 4

between visual and »-4 % |
microscopic world. "'3*,

Observe magnified skin
National Taipei University of Education Experimental Elementary School
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Conclusions(1)

®The program produced innovative curriculum
design and many lessons in our school.

®There are growing collaboration among teachers.

®Different topics and methods are needed for
children of different grade levels.

» d
>3 a2
-4 9

»
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Lesson Example 5 : Lotus Effect of
Nature : Nano Phenomena (5-6 grades)

Biomimetics - Develop high
technology from mother nature
" Self clean function of Lotus effect | @ Nanotechnology product:

— hydrophilic and hydrophobic BikBISHAR, HH, BF ®
eNano paper : SMEZEXKE

Nano Phenomena of the Nature -
Lotus effect

1. Hands-on exploration 1. Demonstration of nano material
2. Explanation of the physical 2. Making of the nano paper.
characteristics of the lotus leaves.
3. Viewing animations

I Encourage students to create the products by e
- - - = - - @
using Nanotechnology with their imagination

2
National Taipei University of Education Experimental Elementary School

National Taipei University of Education Experimental Elementary School

:5.;,0&7,1&, NigheacheisaWorkshop

Conclusions(2)
® More in-depth knowledge is needed for teachers
to prepare for instructional material.

® The curriculum is stimulating. Many teachers
and students learned more by self learning.

? o

-4 P2
22
»
National Taipei University of Education Experimental Elementary School

9
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Instructional Design for Kindergarten
to 2nd-Grade Students
GhtEE/ N _HERREESF)
Presenter: Chi-Lan Cheng (%35 &)

Phoebe Po Lee (ZFIAKIE) Shen Chang (5Ri#) Li-Li Yang (BFiFD)
Chin-Yen Lin (#4£#) Li-Yueh Ha (R4EZEH) Sheng-Man Wang (F2£#)

Taipei Fuhsing Private School, Taipei, Taiwan,ROC
(BitthFA I B A BES &5k ch &) http://www.fhjh.tp.edu.tw - ®, -

Seed Teacher, Northern K-12 Regional Center of Nanotechnology HumanaRé\soum‘e"\
Development Program, Taiwan, R.O.C. > "’\_3 ?
1
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Curriculum Development

Grade Level Contents of The Program

Learn to compare the size of objects

Kindergarten through games and activities.

Guide students to discover all the possible
1st& 2"d Grades |length measurement units in daily life and
in the nature.

Collect and read the related information of

d th
3 & 4" Grades nano-related products from their surroundings.

Guide students to further explore and learn the
5th & 6t Grades | production process and materials used in
nanotechnology products.

Learn from actual hands-on experiments and » o

field trips. 4 J_\?"\_)

7t to 10t Grades

00ANFeheachersaWorkshop

Lesson 1: Cram, Shake and Count!

Tt EE  #—%,

Grade: Senior Kindergarten (6-year old kids), 2" semester

Objective: Let students to learn that different sizes of objects of
same volume will give different outcomes.

004ANFeheachersaWorkshop

Lesson Design:
e Fill a “ Twist Egg ” (children’s toy) with same-sized beads.
e Then, open the egg and count the total number of beads.

e Repeat with a “ Twist Egg ” of exactly the same volume, but using
a set of larger or smaller beads.

e The total count should vary according to the size of the beads.
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Sift & Sort out
the beads

00ANFeheachersaWorkshop

Lesson 2: Knead and Cut -- Look!
THFEE - FIF R

Grade: Grade 1, 1st semester

Objective: To illustrate the
concept of negative
exponents.

Plan :

e An object can be divided
into 10 equal sections;
each one of these 10
sections can be further
divided into smaller 10
sections.

e This process may be
repeated until the object
is no longer physically
divisible.

004ANFeheachersaWorkshop

Cram and Count

004ANFeheachersaWorkshop

Teaching Method:

e Using flexible and extendible material, such as
children’s plasticine, knead the material into a
long roll which can be cut into ten equal sections.

e Taking one of the ten individual sections, roll it
into a ball and knead this into another long roll
equal in length to the first.

sections and repeat the process.
e From this, children will understand the meaning
of 1/10, 1/100, 1/1000, etc. e
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Lesson 3: Pile Them Up. Knock Them Down!
THEHEMEME - B—A

Grade: Grade 1, 2" semester

Objective: Let students understand
that any object with a fixed
volume may be taken apart,
rearranged, and reassembled
without altering the volume of
the object while increasing or
decreasing its surface area.

00ANFeheachersaWorkshop
esson 4: Big Tower, Little Tower!

PRz sk tb—thy
Grade: Grade 2, 1st semester
Objective: To compare the heights of
various landmarks using the
concept of ratio.

.3
*
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Teaching Method:

e Arrange a fixed number of
cubic blocks in any
configuration, e.g. rows,
stacks, piles, etc.

surface areas for each

e Then compare the different '
configuration.

004ANFeheachersaWorkshop

Teaching Method:

e With a string of equal-sized beads, measure the height of any
recognizable tall building, such as Taipei 101, using the number of
beads as the basic unit of measurement .

(e.g.” Taipei 101 is eighteen beads tall.”)

e With the same string of beads, measure
the height of another familiar building
(e.g. school Bell Tower) and compare.

e How many times is
Taipei 101 taller
than the school
Bell Tower?

e Measurements are
taken from buildings
previously drawn on
paper scaled with the
same proportion.
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Lesson 5: Why can’t you see it? Now, you know!
FERR » BRRAumidt,

Grade: Grade 2, 2" semester

Objective:

o To demonstrate the concept of scale.

e Thing we can’t see doesn’t mean it
doesn’t exist. It is there if we can
magnify it.

Teaching Method: Use magnifying
glasses of different magnifications
(4x, 10x, 22x) to observe
smaller objects around us. a

:5.;,0&7,1&, NigheachersaWorkshop
Thank you!

s

:5.;,0&7,1&, NigheacheisaWorkshop

Conclusions

e Fuhsing joined Nanotechnology education program
(NHRD) since 2006.

e Within one year, we have developed 5 lessons for K~2"d
grades from Math to Science curriculum area.

e These lessons are firstly designed specifically for
kindergarten children in Taiwan.

e We have inspired student’s interest and learning
enthusiasm in Math and Science.

e We will extend lessons from Math to Science, Arts, and
Language, and will extend to 12th grade students in the
near future.

e We will incorporate this program into the science

curriculum in our school. ? »
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Spring of Nano-Technology Instruction
The Nano The Future

(FRPHBFRART)

Fan-Pai Wei (88;1 8) and Po-Chou Chu

Ta-Tung Elementary School, Kaohsiung, Taiwan
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Prominent Team
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Developing Process

i
2004

_ .
2003

Trying &
Carrying
out

Meeting/ discussion etc.

revising Feedback
1.Teachers’ awareness
2.Profession— Camps Feedback makes |
Workshop Science fair our teaching )
Specialist E-learning complete!

f.Z;,O,B,'I,A, NigheachersuWorkshop
stage 4

school-based
curriculums
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I lesson
plans

II multimedia
materials

VI teaching-aid
modules

IV activities
implementation

I environmental
Exhibition

V students
evaluation

ed
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Lesson Plans

. BT BETE
L #i(domain) (Lessons) (designer)
1 ZB (chinese) kR
B ARBETERE:
z (science and technology) IR
BREAETERIE "
. (science and technology) ol
ISPl 25
“ (science and technology) LECES
B REETEREL m
5 (science and technology) SR
6 | Bl B SRR fTER
(science and technology)
7 | ERSREFFI FRBASE BE
(science and technology)
8 it&(social study) B BEE
9 B2 (math) RER PAE
10 it& (social study) FEAEHENER fER

2,
»
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Multimedia Materials I
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Multimedia Materials II
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Environmental Exhibition

D'.Z;@@,‘I,A, NEgheachersuWorkshop

Environmental Exhibition

)'.2;,0,0,7,!-\, NFgheacheisaWorkshop

Learning Activities

e 2004 First tryout: camps

e 2004 Creative drawing & poster contest

e 2005 Nano -Bachelor, Master, Doctor selected

e 2005 NMJE Jj=(magic house): online games

e 2005 Science fairs

e 2006 E-learning: Moodle Website

e 2006 Z k¥R {F(Nano-paparazzi)

e 2006 Interested waterdrops relay

e 2007 Nano story-book making (oncoming) a2

e
)

)'.2;,0,0,7,/-\, NigheachersuWorkshop

Camps
e participants: grade 3~6 students (100 total)
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Nano -Bachelor, Master, Doctor Selected
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E-learning The Nano Moodle
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Nano - Paparazzi
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Teaching - aided Modules
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Experiment
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Experiment

JalizsfaTeachessiWorkshop

Experiment
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Evaluation
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Evaluation
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Education Promotion

Total
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K-12 Nanotechnology Education Program
Living in a Nanotechnology Era

(B/NFREEFRHR AR — FEBRREER)
Chen-Chen Liu (BI%E %)

Development Program, Taiwan, R.O.C. >4

o OEEEEINETqchers' Workshop

Tainan Municipal Jinsyue Elementary School (££3[E/)\) Tainan, Taiwan

8
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Seed Teacher, South K-12 Regional Center of Nanotechnology Human Resqurce b 4

|
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Project Goal

e Through interesting hand-on activities and
powerpoint presentations, elementary
school students will understand the
concepts and practical applications of
nanotechnology.

:)'.2,0@‘7.4 NigheachersaWorkshop

Project Structure

K-12' Nanotechnology Education Project

:)'.2,0@‘7.4 NigheacheisaWorkshop

Unit One :Nanometer Lab
e Learning Objective

Through various games and hand-on activities,
students will learn the characteristics of
nanophotocatalyst.
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Unit one :Nanometer Lab Unit one :Nanometer Lab

Learning Activities: 1. Lotus Effect (Self-cleaning) hand-on activity

1. Lotus Effect (Self-cleaning) hand-on
activity

2. What Is Nanometer?

:)'.2,0@‘7.4 NigheachersaWorkshop :)'.2,0@‘7.4 NigheacheisaWorkshop

Unit one :Nanometer Lab Unit Two: Future Life

2. What Is Nanometer? e Learning Objective

Through films and powerpoint
presentation, students will learn the
history, nanomark, and applications of
nanotechnology.
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Unit Two: Future Life

e Learning Topic:

What is nanotechnology?

The development history of nanotechnology
Applications of nanotechnology

A taste of future - nanotechnology
Characteristics of nanotechnology

Characteristics and functions of nanotechnology
products

Nanomark
8. How does nanotechnology impact our daily life?

o o kD=

N

J
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Unit Three : Living in a Nanotechnology Age

e Learning Objective

Students investigate how nanotechnology
helps humans solve the current
environment pollution problems.

D’ 2006ANFelieaghersuWorkshop
Unit Three : Living in a Nanotechnology Age

e Learning Activity :

1. Discuss Current pollution problems
2. Lead a healthy life presentation

3. Designing nanotechnology products

J

200hANFeleacherssWorkshop

The Results

1. Promoted students’ imaginations.

2. Increased students curiosity for
nanotechnology.

3. Students engaged in various learning
activities and learned the important
concepts of nanotechnology.
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Suggestions for Teachers

1. Collaborative teaching

1. Adapt instructional plans to meet
students’ needs and characteristics

2. Expend the knowledge of nanometer and
nanotechnology




B0 oo

ANFEFZLEMES

oé‘o .; ANF Teachers’Workshop

Nanotechnology and Science Teaching in
Junior High School

FARBERABRHZR)

Presenter: Wun-Bang Liao (B3 #})

Mao-Cheng Lin, Chun-Siou Lin, Mei-Chen Jhou,
Ming-Hsiao Tsai, Chia-Ming Liang, Wun-Bang Liao

Hsinchu, Taiwan fa W5

Guang-Wu Junior High School (JHE ) o o P
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Purpose and Goal

e To popularize the knowledge of nanoscience
and nanotechnology through summer camps
and designed curricula practiced at school.

m Students can obtain basic concepts of this
advanced technology,

m To start the advanced science from the very
fundamental level.

;f.g.w.n, NigheachersaWorkshop

The Project

e The project can be divided into two parts
m Summer camps
m Curricula practiced at school

;f.g.w.n, NigheacheisaWorkshop

Teaching Plan for “Nanometer”

e Nano is a modern term

e Hard to find any relation to fnmmeEe
; s . mg@ Mﬁlﬁ

junior high classes

e Design teaching plans
suitable for junior high
students ~ impossible

e Rely on many professors’
assistance

Finally~
e Our teaching plan is-

I Big difference in the tiny
world
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Syllabus

e Introduction to basic concept of nanometer
m Simple test
m Measurement
Tiny size effect
m Special optical property
m Special thermal property
m Special magnetic property
m Special mechanics property
Surface effect
m Experiment of tinder bar
m Experiment of steel velvet
m Experiment of tiny iron powder

Phenomenon related to nanometer (video) P

b |
Modern Nano science and technology (video1) >4
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The Way to Proceed

Integrate curriculum teaching
Hours :

m Participants : Grade 6 to 7 students who used to participate
in Summer Nano-camp before

Summer Nanometer Science Camp :

m Summer Nano Science Camp 2005 (For grade 6 to 7 students
from Guang-Wu junior high)

® Summer Nano Science Camp 2006

(For students from Kung-Wu junior high and schools in I-Lan, Taipei,
and Nan-Tao counties)

Club activities

:5.;,0&7,1&, NigheachersaWorkshop

Summer Nano-camp~our textbook

e Time : 8/9~8/12

e Teaching materials :

Big difference in the tiny world e =asnts 08
2005 0K 44

e Participants :
Grade 6 to 7 students

:5.;,0&7,1&, NigheacheisaWorkshop

Popularization of Teaching

e Students :
m Summer Nano Science Camp
m Societies Time
e Teachers:
Research and development workshop of teaching notes
(for science teachers of middle school)
m Research of teaching plans for students :
Hulin Junior High School ~ Pei-Ying Junior High School -
Guang Wu Junior High School
m Teaching method introduce

. o4 |
-
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Teachers’ Workshop
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ﬁ Hsinchu Municipal Guang Wu Junior High School
http://mail.gwjh.hc.edu.tw/main.asp
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Current education standard

» Malaysia currently embraces an education
system that incorporate quality education
in terms or gender equality, social
inclusion, for life and sustainable
development , it pursues a policy of quality
in education with a focus on key role of

teaCh e r. *extracted from the DEV OF EDUCATION NATIONAL REPORT by MOE (31-7-04)*

ANF Malaysia-NEAP 2

Nanotechnology Education Awareness Program

Nanotechnology Education Awareness Program

* Learning and working together with Asian Nano

Forum (ANF)

» Taiwan Nano 2007 — Teachers’ Workshop.

* Progressive learning via several activities hinging
on creativity and leveraging on environmental
conditions.

+ Government of Malaysia and Creative Science

* Public awareness programmes via parenting
seminars, events and entertainment programmes.

» Teachers’ training with district heads of science

* Holidays kids camps and enrichment programmes

ANF Malaysia-NEAP 3

Our Program...
*Focus on science educational enhancement
» Creative Science with its partner, Science Weekly
formulated an Educational Training Programme
suitable for use by Asian teachers using time tested
science literacy technologies and modern creativity
techniques
* Proven Successful as it does not bring about
sudden changes and therefore enable the
appreciative learning of new skills in areas of
Nanosciences and Nanotechnology.

ANF Malaysia-NEAP 4




Nanotechnology Education Awareness Program

» Forging Nanotechnology awareness in collaboration
with Creative Science International utilising creativity
literacy and innovative technologies

« Basic understanding of Nanotechnology to our
children i.e. “our future and our hope”

« Taiwan Nano 2007 ANF Teachers’ Workshop as a
platform to start work on collaboration to introduce a
standardize and common Nanotechnologies
Awareness “toolkits”.

» Share our individual experiences
- Working as a Team, “‘ANF as a team WE CAN”

ANF 5

Nanotechnology Education Awareness Program

Creative Science International hereby propose the
introducing a special edition on Nanotechnology
awareness toolkits

» Consistent message or understanding on
Nanotechnology for all ANF member countries

» Tailored workshops and seminars for teachers,
parents, young adults and kids to simulate
understanding

« Emphasizing on hand-on learning process, i.e.
learning through creativity modules including
musicals.

ANF Malaysia-NEAP 6

Nanotechnology Education Awareness Program

* Research has firmly documented (Dr.Claude Mayberry)

» some students depend on the left side of the brain during the
cognitive stages of development, while others utilize the right
side

* need an instructional process that helps accommodate for
these varied learning styles of all students.

* Nanotechnology toolkit

 designed to supplement (teachers and parent) efforts to
assist students in developing higher-ordered and critical
thinking skills.

* provides the opportunity for students to exercise their
curiosity about the world around them.

+ Comprehensive Teaching Notes
» Enhance teaching knowledge of the featured topic.

Nanotechnology Education Awareness Program

ANF Malaysia-NEAP 7

Creative Science
Workshops

Learning is exciting, feeling

is believing, being in one_is




Nanotechnology Education Awareness Program

Nanotechnology Education Awareness Program

ANF Malaysia-NEAP

) eSS

“PUT A LITTLE SCIENCE IN YOUR WEEK™

Today’s science
for today’s students.

Science Weekly develops and reinforces
students’ reading, writing, mathematics and
cal thinking skills, all through interactive
nce content.

Science Weekly Is the perfect|

instructional module for

v Hand-on Activities

v" Up-to-date topics kids love

v Reading and writing in content area

v Reinforces scientific process

v Develops critical-thinking and problem solving skills

v' Multi-disciplinary presentation — science lab activities, reading, writing and
math in every issue

v" Written to comply with National Eductio Standards

v" Comprehensive teacher’s note

v 15-time award winning publication

ANF Malaysia-NEAP
\Ii 23 Science Weekly is a NAESP educational Partner.

A coral reef (cor-al reef) is like
a busy city. It is home ta
many kinds of animals.
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NOW AVAILABLE IN SARAWAK:

KUCHING, MIRI, BINTULU, SIBU
DEC 2008 HOLIDAYS

AEROSPACE SCIENCE WORKSHOPS

Little Pilot & Little Astronaut - Age 6-§
'l’oung Pilot & Young Astronaut - Age 8- 15

PILOT MODULE
{Half Duy = Moming Sexsion)

= Alreraf vocabulary and madking principles

Demanstrmtan of Thgh privcipes

Newton's Law Of Motion

Flight diynansics & viah iy

Hands-on Aerospace knonedge

ISTIIBIII"I' MODULE
By - Afternosn Seasion)
* Interactie |\l*ul!ol-9)’l
+ Prinsipes of roeketry and space tmvel
+ WWater rocketdesign, sonstrueSon and lsunch

A"UNIQUE" WORKSHOP ON LIFE SCIENCES
LITTLE DOCTOR MODULE

{Halt Dary =Morming Session)

tﬂv_
Planty of hands-on activities with focus on the following tepics:
1. Human Anatemy 2. 3, Memory

é >

Focus on building knowledge and team work

+ Wit i3 ol & where it come from?
+ Wiy is ol Inpertant?

+ Howls oll Eansparted?

+ O Spll and Ol SpHl Ruspanse

+ Envirsoment and ecsnamic effeet e ail spill

Website: waw, com e-mail:infogd com

ANF Malaysia-NEAP

Creative Science International
cio Kreatif Sains Sdn. Bhd. (10, Tapang Timar. ssms-tu Sarswak]
Mo, 1534 BBk C, Jalan PJUI 1730, Sunweay as Cormmen 41301 Selongor
Tel: 603-7880 3967, 012 3127168, EI‘IG 2292 068

Sample of Science Weekly — Teachers Guide Notes

%i@ﬁﬁ@ Wee

PUT A LIFILE SEILNEE IN Vilk WIEK"

looray ‘Supplsma n Selancs Weakly
Fusicaton P Toigh £
Background
Doar Subscribers,

Halt 15 & urique festure of mammas, Wit Wk s Y ke A,
DIOIECIS e 10 1 WESIPRE, TE SUM. 310 | JoLcou e Lo o o sscis i s

rmjbm Ur:‘mmermmas muslﬁ Of Ur | 1i02 1o tha Natianal Sckince Education Standuds.
milln or s rs are on our scalp
nal s ougoin ofpartat cur skin | S e SR

He re a few DID YOU KNOWS 77 about SCIENCE WEEKLY
15 neter meet yeur xuoznns’ manacua
e mamm et oty awepay 1ot S GG i .
+ cur fo b, (304 505240  Tne nEw WoRDS Tzurs inour er
& o emal: Info@sclsncawaakly cam levels bs designed to intraduca and

acquatnt your studeres win new terms.

T —r— eyt o s e

iMteat resding evet. our spielling I 3 o 0 e e
i v s e arto e mastered them beters el
evel nyeur o

e ' Rocommendad Rasourcas fbosks and

For dfferencees iy studsnt sbilthes. &l of
e e Intsmet inkz) sppsar i every Iasue.
topie, but Indhidunl studenis wil be eble W value your Input and want ta hear
12 mork and progress ot a level most rom you Flease send us your camments.
Sulled {5 thelr cwn nesds. and suggeations. We are ahweys sirhing ta

# ou can shange the leveis of SCIENCE. ERC I LT O

WEERLY you are recelving, Jast by caling us me can 1o our studenis’ meeds,

ach sttt The i 1 1ot 1o uipimiialeclihmite ey e
DU WANI QU scalD; g e A e pat | "0 B0 S DO ST O i
e 5 and 162, 15 S00HE e SEAID CUTNAI | S ntis d cutesiy. Tesughieh the
consists mostly of Keratin. IFs the Same Io1Ein | yuar ey wilba wamig a0t 3sses anc T
a5 our toenalls end fingemalls, 2 are bird bins “;ﬂmm"m.,m.m,,,mmm Hal o ke 3 i beceuss Lfects s smoers use et angyss do ctermig (3
backs, claws, feathers, porcuging qulls, and e asnvary s paanc outour syl fone of au fl siends - petsa I g s et
oves e, were exarined Uncer s power Tl faborstory a1 the e o 5 Sl Pl e Wk &
e ; Tt & el SRt coa Saemive CA Sebe cah el AT Ve, eararend,
L cur etiidly, whether we smoked, drank, o and ot @ sAminal, o ety
il call g, Thess T are Snsa oot used drugs, amang oiher ings. Tody, many =
Weeke Dol 20y 1S N, VRS NS | o . iy S iy
S T | T PP T TP YT Ly CIV TP TP RO PEP LRIV TRVEPPOPEPIS: :
e o e o ; Levei Préd e
e ususly colanss, or Main Eonoapts: Thars. ors mery cifarant kinds of snimals
2 I et o e M, The e o TOplcs for Scheol Year 20052008 Afuran ceiers and texturss of hal or fur. Human belngs a1
aur scab, et Somsatar Succnd Semovtar Picturs Activity DNt I the St 1a, and hen ask them ta Tl
e never e @ full head of hal dbout 85% 1 Photayminests B Pramds ASK WNEFE WHY FLY \swsllngm this jssus o the remalning bisnk spaces with the same
LIS GIOWING, WO 16 O 15% 15 18600 5y A — Srence Viechy. ANSWer: H IS VSIng 4 20 IEMIEMS. FEGU e WrdS S0u. A5k e students,
o sheddrg, This Is e i ole It hes 3 5 Ll >l il it dhiorent o of s, e, [ TIGka U5 @ Gariznce USTG on a1 1 VoI
‘SUEE ANGREN, IS @ AU FOMIN p2od ana . 50M8 kids. Ask YoUr STUBENts, “Which anmals
1S et 1o or perion o aroer, % e 1. Focks iGeoke) harve the misst halrs® ans “Why 16 you tnink . Weekly Lab
o ormum Cipent . - = . animals have halr* Answer: Halr protects the  EXCIah 1o your students that car bodies are
he resting or Intermediate perlod, 15SNE EDOW 5. e, Muds, Spors 13, Hurcanen e Cowered sl QYT WER Nar, but 0me a1s 50 fine
10 days; Tbhe?"'ﬂm shedding pedod, 135108 3 pogoporm /ime 4. Lving n space diffarent calors of hall Nelp them o hide frem  We hardly see them at 3l llke the hars on our
IR 10 doy — T that might eat them. torearme. Wost of cur halt s on our scalp, but
Fi i s i I 3ppears round; wavy Nl nas an S0 pans o aur bady Mave no nar 3t &L
S, S e el e i SR e oy e GRS T e
‘35-a4Uler hall, The 1yDs of NS e Innented Waney-napes appsarance, — Same thing, INrechce 1he new words 10 Jour o ol e
QU parents and grands St AMCEN Nl IS the mo: | 2w N students. ,,ywﬂ d’"?‘? U‘Wg)‘“’ o
() The part of the workd where their ancestors Tragile and grows the. | s e e | R U Sales Oy e
< orted. Bt wny I s vaw,or Soweet Ak Nl e | M | Vocaiuiary i v oW
cuty? It depentis on tfe Sheoe of the har shefl  StraNgEEt and grows he i DS tgetter sl - bl e, R e e, g irge, v airg.
5 Seen In crass sedtion Urder 2 powertul d ol 2 hth oW o ShES o becauze falr Is Siippery”
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= Celebrale Chemfslry
O MATOMAL CHEMISTRY WETE

Somannne g e
. The Joy of Toys

ANF Malaysia-NEAP 14

Nanotechnology Education Awareness Program

COGNITIVE SCIENTISTS SEVEN PROCESSES OF

1.0bserving: ~Weekl3; Lab ~Voc
2.Communication: ~Story Telling

3.Comparing: ~Weekly Lab
~Challenge
4.0rganizing: ~Week
5.Relating:

~Week

Nanotechnology Education Awareness Program

« Malaysia Nanotechnology Public Awareness
Programme

* A Nanotech playground has been proposed to be
showcased during ANF Summit at Kuala Lumpur
in Nov 07 (Require support from public sector)

» Workshops for kids, out-reach program i.e.
teachers seminar and parenting are planned to be
held in various regions within Malaysia

» Support from ANF member countries.
» Support from corporate Sponsorships.

ANF Malaysia-NEAP 16




Nanotechnology Education Awareness Program

Prof. Halimaton Ms Tengku Sharizad

Prof. Mohd Nazlan Ms Salwa
Mr. Azahar

D)
)]

)

V)

6
@

@

Ms. Mandy Yeen Yook Thang Mr. Koo-Hoo Loo

Ms.Rose M.Nawi Mr. Herbert Kong — Hoe Wong
Ms. Gloria Mr. Hung — Ge Chai

Ms. Win Nee Lim

(7]
o

Dr.Claude Mayberry, Science Weekly, Washington DC
Mr. David Lim Chee Cheong, ExxonMobil (Malaysia)

A HUGE
Thank You to ANF Taiwan

for seeding a dynamic opportunity in
forging international public
educational awareness programmes
on Nanotechnology .
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