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[Lesson 8 A<C]

PART 1

You've heard about cloning, you've read newspaper articles about cloning, and you've probably
seen a science fiction movie or two in which cloning played a factor as well.  So what is a clone?
Put simply, it's a copy of another organism that has the exact same DNA as the original.

Cloning is nothing new---nature has been doing it for millions of years. When plants like
strawberry plants and potatoes send out runners, new plants grow wherever the runners take root.
Each new plant is a clone of the original.

Certain animals can clone themselves. A tiny water animal called a hydra can clone itself when a
small part separates from the original. That small part grows a new hydra with the exact same
genetic material as the original.

In special cases, some higher-level animals, such as certain insects, worms, lizards, fish, and frogs,
can develop into adults from unfertilized eggs. Each of the animals that develops has genetic
material only from the mother, and none from the father.

PART 2

Most people have heard of the cloned sheep Dolly. A hundred years ago, no scientists could
have created Dolly. But the first steps in animal cloning didn't start with Dolly. In 1902, the
German scientist Hans Spemann used a single hair to divide a two-celled salamander embryo.
Each of the two cells developed into a full-grown salamander, and each was a clone of the original
embryo. If this process had occurred in nature, we would call them twins.
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In 1952, two scientists, Robert Briggs and Thomas King, removed the nucleus from the cell of one
frlog, gnfd put it into an egg cell of another frog whose nucleus had been removed. The end result: A
cloned frog.

The inserted nucleus was taken from an “unprogrammed cell” of an embryo. Unprogrammed
cells of an embryo can turn into any kind of cell to form, for example, bones, blood, a heart, or a
kidney. Briggs and King thought that only nuclei from embryos, not adult cells, could be used to
create clones. They believed that adult cells, such as skin cells that are programmed to grow new
skin over a wound, could only create new cells of the exact same type.

PART 3

For the general public, it was as if the cloning experiments of Briggs, King, and other scientists
had never occurred. Few were reported in the newspapers.

But when the sheep named Dolly was cloned, it made front-page headlines all over the world. A
mammal had been successfully cloned for the first time, and the implications were clear: If a sheep
could be cloned, why not humans?

The scientists wanted to genetically engineer sheep and other farm animals so that they could
produce proteins in their milk, for example, insulin, that could help humans.

The path was not easy. They needed to use adult cells, or “programmed cells.” In some way
they had to “trick” or “reprogram” the DNA in the programmed cell to act like an unprogrammed
cell. They tried to make a clone 276 times and it failed each time. On their 277th try they
succeeded.

Since Dolly was cloned, scientists have cloned cattle, pigs, cats, and other kinds of animals.  This
difficult process, however, still has a long way to go. Cloned animals, for instance, are often very
unhealthy animals. In February 2003, Dolly was put to sleep after suffering a serious illness. She
was only six years old.

PART 4

Many people believe cloning is a technology that can greatly help humankind in the future.
Those who support scientific cloning of plants say that it has many benefits for consumers as well as
the environment. For example, 1t can increase food production and create healthier foods.
Cloning high-quality plants means that plants for food can be grown more easily, and it can make
available crops that are resistant to insects and disease. This can help provide more food for the
poor in Third World nations.

Scientists clone animals not for theoretical purposes---they have real-world, practical ends in mind.
Gaining that practical end requires the use of bioengineering techniques, not just cloning.

For example, scientists hope that some day pigs can be cloned and their organs harvested for
human use. But in order for that to happen, bioengineering must be used so that certain genes of
the pig are “knocked out” so that the organs will not be rejected by the human body in which they
are implanted. After these genes have been turned off, clones will be made of pigs, and their
organs used for human implantation. That is the theory, anyway.

PART 5

Some people worry about the future of cloning. They say it is important that each scientist
consider the consequences of his or her work. Those who warn about the dangers of plant cloning,
however, don't want to ban cloning. As any gardener knows, plant cloning has been going on for
centuries. Rather, they focus on the dangers posed when cloning is mixed with bioengineering.
For example, cloning could decrease resistance to disease and insects. If only a very few food
crops are grown, and those are clones, then a single disease or insect could destroy huge amounts of
crops, causing a famine. If there were more genetic diversity in the crops, they would not be
subject to the same disease.

Animal cloning can pose dangers as well. One of these is the creation of new diseases. Many
of the newest, emerging diseases, such as AIDS and SARS are caused when viruses jump the species
barrier---in other words, when a virus originally from an animal passes to man. Some people worry
that if organs from cloned animals were transplanted into humans, it could lead to the creation of
deadly new diseases.
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The Future of Cloning

No. Words Definition Definition (E)
1 | factor £ | EH
2 | organism & | EwE
3 | exact 7% | EXER completely carrect in every detail
4 | wherever Frimm LT, EoT~THAS LD,
5 | hydra HlEFZ {80 v F3er FIE(Hyda)RR@E X U FOssRr. IEROEEL Y. —H oo oF I0EMERE D,
6 | genetic # | BiETD
7 | worm flizx along thin creature with no bones and no legs that lives in soil
8 | lizard AL a type of reptile that has four legs and a long tail
9 | unfertilized | ¢ | TEHD
10 | material A | HE
11 | create | A0 de to make something exist that did not exist before
12 | divide N ]
13 | salamander |& | % g | asmall animal similar to a lizard. which lives onland and in the water
14 | embryo A | fEhimh fn an animal or human that has not yet been born, and has just begun to develop
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[AEfEREHIDO  Title:
*Title*
Hello, everyone! My name is ~ and I'm~. We'd like to tell
you about parthenogenesis of animals. Do you know the
meaning of parthenogenesis? OK, I'll explain it to you.
*Introduction*
Parthenogenesis means the process of producing new
plants or animals from an egg that has not been fertilized.
Put simply, in general cases, animals can have children by
a mother and a father. However, in special cases, some
animals can be born by a mother only. Parthenogenesis is
this special case.
*Worms and Lizards*
We will show you some of the examples. Let’s move on to
the higher-level animal examples. What animal which can
do parthenogenesis do you know?
This is a worm. As shown, when a worm i1s divided into
some parts, it still lives. And gradually it grows and
becomes a whole worm. This is an example of cloning. But
worms can live both as a male and a female. So, worms can
be born from only a mother.
Lizards such as the Komodo dragon also can do
parthenogenesis. In May 2006, one female Komodo dragon
bore eleven eggs, but she didn’t live with males. Some
scientists researched her three broken eggs. These eggs had
almost the same DNA as hers, and they were males. This
happened for the first time. This photo is her real child.
Some scientists considered why Komodo dragons could do
this. They concluded male lizards have the same genes like
the female human has two X genes.
*Fish*
This is the case of fish. I wonder if you’ve heard about fish
which can clone. Special cases such as the Crucian carp and
some kinds of sharks can do parthenogenesis.
*Insects*
Do you know this insect? This is an aphid. They increase
their population by females only. Its speed is very fast, for
instance one aphid can increase by ten thousand in a
month. Why can they do it so quickly? Do you know? The
reason is, when the mother bears her children, they already
have their children in their body.
Ants can increase their population by a queen ant, because
queen ant can save sperm in her body. Therefore, the queen
ant can choose whether the children are male or female. A
fertilized egg will be a female. An unfertilized egg will be a
male. I give you one question. Are worker ants male or
female? The answer is that all worker ants are females.
*Conclusion*
As a conclusion, we can say that parthenogenesis 1is
reproduction with only a female. Not only lower-level
animals but also some higher level animals can do
parthenogenesis. They are similar to cloning in that the
exact same DNA as the original is given to children. These
are our references. Thank you for listening.

Parthenogenosis of Animals]
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[ZE7E3FHI@ Title: Asexual Reproduction]

Today I'd like to share with all of you about asexual REPRODUCTION
reproduction. The word “asexual reproduction” refers to
a method of reproduction that requires only one parent.
2 #cH — =
As you know, this is a hydra, and it can clone itself. INTRODUCTION

Do you know this? It’s a planarian. Put simply, it’s like a
hydra. It can also clone itself when cut. That small part
grows into a new planarian with the exact same DNA as
the original. Both hydra and planarian do asexual
reproduction.

3 HCH
Now let’s take a brief look at the characteristics of P -

planarian. Planarians are common to many parts of the | PLANARIAN

world, living in both saltwater and freshwater ponds and

rivers. The planarian has very simple organ systems.

Although it has mouth, it does not have anus. It has eyes,

but it can only see a brightness of light.

4 ¥R

Planarians clone when they are cut. It will grow from the
part cut off. When cut in half, planarian will grow back to
its complete form from both head and tail sides. In the
Guinness Book of world records, it is recorded that
planarian was once cut into three hundred parts and
they all grew back. If you cut planarian’s head in half,
how does it grow? Well, the planarian is going to have
two heads.

5 #cH

Do you think planarians can only reproduce by cloning?
The answer is “No”. When a planarian can’t get enough
nutrients, it will do sexual reproduction. They use sexual
reproduction to get diversity. You've learned about it. If
there are only cloned planarians, they could be destroyed
completely by a disease. However, if there are diverse
planarians, some types can survive.

6 f B

Planarian can use two ways, sexual and asexual
reproduction, in order to produce babies. Planarians
developed that system to survive in severe environments.
They developed to survive easily and steadily.

These are our references. Thank you for listening.
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Hello, everyone. I'm (name). I'd like to explain to you about experiments on cloning.
Do you know Hans Spemann? He was the German scientist. In 1902, he used a single
hair to divide a two-celled salamander embryo. Each of the two cells developed into a
full-grown salamander that has the exact same DNA each other. If this process
happened in nature, it would be called twins.

In 1952, two scientists, Briggs and King, removed the nucleus from the embryo of
one frog, and put it into an egg cell of another frog whose nucleus has been removed.
This egg developed into a frog.

They thought that unprogrammed cell of an embryo, not adult cell, can turn into
any kind of body’s parts, such as bones, blood, a heart or a kidney.

Recently, modern cloning develops more, but it was done only by some scientists
such as Spemann, Briggs and King. They made a beginning of cloning. I think we have
to remember them in mind as scientists of the future. Thank you for listening.
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sz el (184 [H - ik 304%)

Australia Australian Science and Mathematics School
Canada Fort Richmond Collegiate
China Dalian No.1 Senior High School
The High School Affiliated to BeiHang University
India City Montessori School
Indonesia Surya Institute
Iran Kherad School
Kazakhstan Nurorda International High School
Korea Korea Science Academy of KAIST
Malaysia Alam Shah Science School

New Caledonia Blaise Pascal High School
The Philippines Philippine Science High School - EVC
Russia Moscow Chemical Liyceum

Singapore National Junior College
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NUS High School of Mathematics and Science

Taiwan

Kaohsiung Municipal Kaohsiung Senior High School

Thailand

UAE

Mahidol Wittayanusorn School
Princess Chulabhorn’s College Phetchaburi

Princess Chulabhorn’s College Nakhon Si Thammarat
Applied Technology High School - Abu Dhabi

Applied Technology High School - Al Ain

UK

Camborne Science & International Academy

USA

Horsforth School Specialist Science College

Lancaster Girls’ Grammar School

Illinois Mathematics and Science Academy

Tolani School
St. John’s School

St. Thomas Aquinas Catholic High School

Waiakea High School
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@ L AR

SRR LA AR HREEEAICE Y “Find Your Way to Change the
World” &\ 9 77—~ CREEEH AT > CW e B\, BRIEADIIZEIN TS, T &
W ERFRIRFC A SN2, KIR-FEOT U X v~y T a2 E LT, [—5D AR
EEINLTCELINETOHRERRY . 2L DOHOFITT RTOANREZTWIT S,
AA=VEFFHOZE, BEFICLED EHENTHTEBRY LB EE> TV E72Wie,
HHRPNSEE ST @RAERBIIRERE L HEEL H 2 Tz ZnT,

@R} AL QB K

JSSF OH LT 5B NME IS K DR 5
WK, BRERARIEDL ITOTT, [ Fk~0E L3
y NU—UEBGHZENERNTH D, 2. W
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+ Pigment Cell Experiment Using Japanese Killifish

+ Analysis of Voronoi Diagram through Salt Mountain Geometrics
+ The Effect of Metal Ions on the Growth of Yeast ~DNA Fragmentation~
- Adaptive Strategies of Argyreus Hyperbius in Japan and Taiwan

(BB R ER & O FEFFETER)

@Science Zone

TNENNEERE - T —~< 2o To
TITAET 4 — EXEROREBA T L—
TERAEY | BlEaE. MERR, BRSOV DN
TBAHVBHFNEWRN L, KIEEEAT, 7—
~ XKD 6 T —~,

[Z-1] Energy Zone Y—7—HR—h ST

[Z-2] Construction Zone A/NTT 44—« TV v SRR BPPROaFR SR
[Z-3] Design Zone #3525 SEAEE RS AL AnE e
[Z-4] Robot Zone LETry R b Waiakea High School Dale Olive 5¢4E
[Z-5] IT ZoneIT Processing Zf\\ /=71 /'Z 7 SiffEESESR /IMRaReA
[Z-6] MathZone ~AFx LN AR IR S b e
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Tolz, ZMELBIZELD AV —=RUL—2Z] Tk, PEEZBLRWZSFEORKETIC
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@ B T R AHE
Fralagse & L CRaf & MWV 72if RS &2 I RFHE 21T ~ T,

| Eedriea
FAEBDARFERRIZIBMERIZR Y | ST LW REDOF PO DOBFHEERE Mo T,
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[I-1] KBEARZ U —flERRAS4E

[1-2] AEERSH

[I-3] #XEtt V—xxa7Hh a—KL— g

[I-4] & IEtt
[I-5] AAFEGESE
[I-6] FEBRFHRE AR

| JEiESSv
HEOREELENO—FT2a XA M2
bW, AEFEITEZERNOGREE L. Young
Scientists’ Manifesto # 22— TR L 7=,
ZINEE TRED RG-S, EEFIED 7 v
— 7 PV Wi S PR LT,
[ Young Scientists’ Manifesto (K& E 5 30) ]

We have shared an informative 5 days with friends we've met here at the Japan Super

Science Fair. We have shared this precious time engaged in wide ranging dialogues
inspired by our mutual passion for science. Our languages may vary. Our cultures

may vary, and all of us possess a fascination with the potential and power of science.
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The 21st century began with a multitude of global challenges.
The solutions lie in the capability of science.

The solutions must come from a global cooperation.

The solutions begin with US.

The 21st century requires our actions for our planet to survive. Think. Imagine. Dream

and let your dreams take shape. Together we can help our planet of life.

The Japan Super Science Fair ends today, and your new network created from the
connections you made here, starts today. Develop your connections. Continue your
conversations. Let's help one another take action to improve our world, now and into

the future. Believing in your dreams, changing our future!

(BAHER)

Japan Super Science Fair Cils Z L7220 X 572 5 HIEAK DA S L LTWET, £<D
ZeEEEL, ZL ORI ERATRU G ZB I LE Lic, SEOEE, UEHELH Y
FLEDN, BFEVWOILBEORETENEZRY R TEE L,

21 HACIIER ~ R EBRARRE & & BITHED £ LT,
ENEfRIT D OIERFD T,

ZNE R D OIXERRA 22 .

TN T RIS D DOITFLE,

21 MR IXFAEOHER ZSF A 72D T{TE) T RDLNTWET, Bz, £ A—V
L., B2Fb, B2FBICLTWI I, bR —HERoTIOMERE VDB AT E L
X9,

Japan Super Science Fair (Z4 H TV 3, LorL, ZZTELNZHLWVLERY FT
— XA BENLNHAZ— M LET, FERICHENT T, 2R3 0 2, dkg 2k L, i
REBLTHEDOOITHZRILELELY, SBRIEDOEZFL T, KKELEZFEFLL O !

(2N DEAEN D]
@SN D
JSSF was not merely an experience or a memory, it was a beginning. It was the start
of the formation of the next scientific community that will set the tone for future of
science and discovery. I thoroughly enjoyed myself. I met a lot of different people,
made many friends, and learned a great deal about science and many cultures of the
world.

Time flies, but the time we shared during this wonderful JSSF flew even faster. A
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week with new ideas, new friends and new cultures was fabulous. The fair
absolutely broadened my horizon, not only in science but also in cultures, languages
and much more. Thank you all participants and Ritsumeikan members who had
made this fair one of the most memorable events in my life.

I think JSSF has motivated me to learn science, not because I take the subject at
school, but because it benefits the world/mankind. Science is not cold and unfriendly,
it drives change and brings about solutions. The friends I made here have also
allowed me new perspectives.

I can’t thank JSSF and everyone who helped make the fair possible enough! It was
definitely a great and wonderful experience me and my friends will never forget. 1
have learned so much these past few days, not only about science, but about
friendships. I'm so grateful to have been given the opportunity to come to Japan and

experience the fair! Thank you so much JSSF!!!

@ EHNKRE-END
WA DOERE LR TETELN-7=2TT, Science Zone X° Science World &V
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@iESMEHEE N D
JSSF was a great experience. I’ll never be the same teacher after this. Thank you so much for
you.
Thank you so much to have invited us. New Caledonia needs this sort of event because we are
so far from everything. In giving all this to our students, you give also to all New Caledonian
people.
This event reminded myself and my students of the common interests we all share. Nationalities
and competition should be secondary to cooperation scientifically by all people.
JSSF has motivated both myself and my students. Seeing the passion and ideas of others is
inspiring. 1 would like to thank all those involved in organising the event. This has allowed me
an opportunity like no other. Congratulations on a fantastic fair that ran without any hitches.
The organisations enabled students and teachers to expand their horizons in a related and
friendly way. The birthday game really encouraged interaction—well done. Students buddies
really made our fair because of their friendliness and organisational shifts.
JSSF has given our students a superb introduction to life beyond science at school. It has
widened their horizons and allowed them to set targets and goals which beforehand they may
have felt were way above their expectation. It has given them a flavour of life ahead and will
help them make their dreams come true.
The 1st JSSF is a wonderful experience for our students to learn and interact with their peers on
an international level. It was a meaningful and enriching week for everyone.
Rits education is amazing. | coudIn’t get over the ability of the students who spoke English so
well that they could explain science so well to non-science people with ease. This experience
will help all of us try to do a better job of trying to make science fun and enjoyable for students
and teachers, it’s not just for Nerds!!

@ ENIKRHAEND

B OE - HIEBNODOSMTE THRBNRREVWFEIZEESZE LD L &b, HEH
TOTEFNHoTnEEWET, Ll ZMFICIFZOREZE L ST LH: 2L, &
THAL—RRHETT, AERBBELVIKFZELE CHET E L, £/, AEEN ke
R TCARMEIINL > TER I TWEER, ¢ TChdEs LA TL,

SEFMEFEICHE LT, BREORWEBEL LW =27 Tholz E HnEd, ko4
EIATEHN, 727 OMRE 2B L TEERBICANY LT TODERF2EERTIC R S,
KREBEEZTE L, BEDREOEWZDOL IR 7 =T 2@+ 52 LT RETL &
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DM, HOmEMEE L TUE LW BN ET,

4 [8]d Science Fair TiX, AEDASEDET 4 X—Ta & BIF5H 2 EICKRERN. -T2
ERELTWD, BRDOI—T 47 Th, AREODEBNDED> TOSERFRFIZLD
L olTbhbhrot,

—D—DDA R EBRIEFITHY EIFONTEEORENL DO TH o772, #HE LieZ
EMMHRE LT,
HEREOMRBRSEITILD L LT, FEARRKRFOLAFICLDHHES, HENESZL
ThE&R RN T o —~v U A{RE7R 8 FEFIZTIES LWEABRCTH D | YRR > Tz
BDA A=V EFRR DL LD T LR, BAEHRORETIAEIZAAANORE 2 2B
D, BNOEKRECZHZ ) WVSTEELD L THEHTEA TN REELEZLHZENRT
XFE L, FRHERIBERNEEL T, BIMNEEDHEOSULSHE S 7 h 78 Thl
LESTWARELEEI CRZIT b, Zu— " ihala=r—3 a3 Ofn “Bg”
ZH L TITOI TV AERIC R @ L E LT,

[FhiD % & o]

AEED JSSF TIHAERFITERS L TR i\ Fair) 2 B L TV A TE /2,
ERROBIMEDEEP S bBBWNCETDORNH -T2 EZXOND, BINEFEOT 77—
MHAS L EO T, (4] FEROZE L FHIICIHSW T, FEMARFHEZ1T 9
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(2) B2 TO Science Fair PEZFEHHEIZM SSH BREFSH TIRKE

MBSV ECE B AR & ORVERFRIE, ARROAS R SSH I IZBIT A2 RERETHY, ivE
TIC T AE - Hilk 918 & BE R E & Kiks L. AR CTHERMET 25 Science Fair ~3f#
FEIOMIEEDFHLZY B —F —L LTEMNZIENT NG, 20X ) 2R L OARER A
T L6 E i L TBY, AFREEORFYHEZT T 12 2 — XA TOAEEIRE AT -
T2,

ZOE IV AE =27 SSH @K L ILFETHEMET 5 Z L ZED—>2 &L LTE T,
T 7' 7T JIHONWTIE, LT OJRIE 6 2 —AEZ T AN 1EHTH D,

(1) Australian Science and Mathematics School International Science Fair
201146 H 18 H~26 H A—A 71U 7T
SmBEEETAL e 6. BB 3 EMdbmETR EE2. HAE 1L
(2) NUS High School of Math and Science 1 i [E#f&
2011 7H 21 H~28 H v AR —L
AR B9, BB 1 HEKTFMBESGESETR AL BE 1
(3) Mahidol Wittayanusorn School 3 i [E#FH&
20114 7TH 25 H~8 H 14 B #A
SanfEE TR A9, BE 2 RMARTEAESEYRE A2, HE1
(4) Korea Science Academy of KAIST Science Fair
201148 H 8 H~13 H w¢[H
SMBEESETAR B2, B2 IMEETFIRESER A/ 2. HEA1
(5) 7th International Students Science Fair
2011410 H10 H~16H %A
SmfEEmETR B 6. BB 4 HRTEMNEERE ST A2, HAE1L
(6) Korea Science Academy of KAIST 1 i [E#/FHE
201243 4 25 A~31 A ##[H
SAnfEE TR A6, HE 3 HEKTFMERSG &SR AL BE1
FOR TR ER RSS2, #HE 1
ST AR & LT,
(7)  Korea Science Academy of KAIST tHAAHa 7 11 7' Az A

C AR ZIE TICHEA LT CE LMHE 2 D AFEIC B RBR L TH 65 2 &
AL E DILFNZ L > TARD ZNETOHIEICEHL TOREBREZITH 2 &
HEEERROIMEL DRy P U — 7 ARET 52 L
CHPERH O AFE DL 2 et LENTO R » b U — IR EIT D 2 &

PlED a4 5xBHE LT, £/, LTFOIREZ ST TOMIEEE TH - 7-,
UEGR]) 9t Science Fair RBHAMHED S MNZ L > TE D E LWERE 1B F AL,

HA—ADOMEEE LD, BROEEEZHF~, FGEL a2 HBRET D,
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(1) Australian Science and Mathematics School International Science Fair

LS 2011426 4 18 H () ~26 H (H)

[Frr] F—=AKZ U7 775 L—FK Australian Science and Mathematics School

[(Zn#&]  Sionff 6 4. #RiAL 2 4

(515  SrdnfE 34 (KR, BERF, 35R) . #rldde 14 (956E

(=] AR DAZiAZ T 5D Australian Science and Mathematics School (ASMS)
IZFBWTITHILD Science Fair ~OZ N, ZIEEBHFITHOILTWHEY LA TH D
B, AETEBEFELZRRELTOT—vREL LT, T VEIROSIMTITH
iz, HEREEOETO Science Fair ~OSMNIEZ D ASMS Ot OLIS T H E Y
72 WEERA T 4 THREEZ DL TCORTE &0 ) BlUA CHRERES
ThoT,

[(WHERNZ]

<frEITRE [#E4A)] 6 A 18 H 8K 30 PHFEZEHE 4 AT A 72 NfhiT
RAPEZEHE 11:00 + » + 16140 7 7 I F—/L 21550+ » « (FH) 615 7FL—F
IFVATEE 13:00 F = v 7 A v
T7FL—FK15:00¢ + +21:00 7 7 I /L2 7 —/L 23:45 + « « (B H) 7:15 B ZE

[fgig] BEVHZE PREIBSHRE]  ALEBRE NATTIZ T 8 et

* f571 NunyaraCentre
< D AN

20(H)

FEESS=V

FL/a i Prfessor Joe Schapter / Mr. Lionel Ho
DavispgfRzH & OTVE “Light up the longest night”
ELERFIEE R

k7 — Wetlands Water Quality Investigation

21(k)

bRty —2r a7 (1)

2207K)

fbFREY—27 v a v 7 (2)
(eSS 7

23(K)

¥4 %% Urimbirra Wildlife Park

24(4)

fbFRET—27 v a v 7 (3)

R (RAZ—tvay)

{bFRET—7 v a v Bk

P 3B Dr. Gregory Metha / Keynote Presentaor Mr. Jarrod Bishop

[Australian Science and Mathematics School (22 T]
2003 F 2 HIZEA—ARNZ U T7MTTL—RIZHD
Flinders KO HICARE SN -B#@Em T, [[FE 5 HITAIKR
MBARER « R T2 2 E MO RIMMNEE 5, R F A R

ELTHRLEBEAEA THIRZEERD—2EE R 5,
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R LA, 2FEOMIZ, MAOH Y 2T AZLD, BEW
RFOEHL, S FICRDEEDON Y X 2T NMIipoTo7H &
5N, —Hh% Flinders K= TOMEFZ I H T D,

B OREENE D> TEY ., IBWMETI Y D720 2 BOKREIC
X, AREOHAH Y IZD N TEY, BEICRD ERT2F-
THEEOHHLZHLDERTA PAR— LTV 27 X —ORBESNTWHDIEFNCEE > T
¥(EZ 5LV HEAFHA TH D, HEFLEEDERO—EHICHE 2 —F— &)
THEEB L, AL RAEOHBITIE THLIWEREOND, EBEH, ©T4h 77
VU AVRAT A, EOMESERAE#GZEE L, BOmWFORBERESATND,

[ F2htE D Rl 4]

ARAERED “Pigment Cell Experiment Using Japanese Killifish” &5 7 —~<TX &
B EAFE S - OEROMEREEZIToT2, V—2 v ay7ONFICEHL T, bEHL~UL
DEVHETIE oo, FFEEOEEFEROBRBEOR TOU—7 v a v 7 IR0 v &
FERITITHHITH Y |, RERRBREZGEONT, =2—W VLV F=7T% T E TREMNPA
It U CRZR D T LWHIEN D OBNE & i E RO b Z L b RERERN D -T2,

5|2, il SSH DR, #HE L SR TOWIREICE LT, EHEHMEESHZL O
RWMPITZ T2 b, FTZ2DOORN 0 NEZORY AT THikHE L TnDd 2 &%,
EREWVERTH -T2,

(A=A DA ]

CHERIPO ETHBEEL TWE L, IR TV AZBRDIFFEN L 20O T
EFESBETEDONRETLE )N N-272TY, L, LBV RAX—F v
3 DRI, BREBONTSNTEANL ETHHAWE D, ZOREN—FHETZLENT
STHLIXTARBIE L7 TT, —FE L2 LiX, ZTHOEEBTHTIWIT 2N
EWVNHZETT, B LENRWEMbAANWEFICHE T LES L EENVET,
cEEOBETIE S TWE XY RENPSTTT, HENRRWEMBIEELRVERELEL
Teo TARITEFHHERTN D 02> TWT E, ZARITKRTEE DA T, ZOWEIC
SIML TR T2 BB RhoT- L, ZORFETIIW) Z EIZRSIT TARYICEN
StBnEd, ApoEIFFIcala=r—yva g0z, BEOSETHLAS
FIOLSBRUAR—FE2HFETTWTUWMERD ZIZRDTenEENnE L, BoTna7e
FTIHRETERNOT, bobbofTBNIIB LW ERBNET, WO, ITENICE L E

[\ ==
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(2) ¥ > HHR—)L NUS High School of Mathematics and Science 1 38R #HE

[ B ] 20114 7H 21 H (K) ~28 H (K)

€50 v > #7AR—/L NUS High School of Math and Science (NUSHS)

(] ARARE 9 4. BUE KT BB S P AR 14

[BIEF] AR 14, FBEKHBERSGESEFRK 14

(2] Lo ARV ORZIRER TH D NUSHS & 1B OAEELHR T 0 7T A EqT
STV, AL, MRO4AME - BELEDIIREFE L L TOWNRIEHETH D,
VUTAR=ND by T B%DEENET- L, TEGEEZ L& LTS b DR ER
ZEACEET 2R TONHEIX, BT HRMIDIDIZHIR L TWD D0, ED X5 7k
FECHBET REDPEEIETEonT e d, SEIERFZHNLRYERE L OATZLA,
HIREEO L TWVAPEEDR RSN TWD AR E, ZnbD s n— it aa A &k
< ECRBERBFEMEDD Z LICb 725, REICKREL, AL BROFMEE 2, £Y
DEERMEZ SBICE W IS BEZ T AN WD, Z0Xoic, SFIFER
TS50 LN TEDLHRBERRIMETH D,

[EFEAFEN %]
D wESM
VAR oL/ Ay NUIR B NS ¢t i
Huls & L7eREARBR L7z, BIRHCIRWCIL, B0 F5 % [Fky
WATTITOETWen, N7 7 MRS 7 SRR ik
DT HND7REDTRIZE - T, EEDIIFEICENNTND DN
FIRMIZ o7, iz, EREDOT 4 Ah v a T, +5or7e ki
e T T RE R T BN T TN e, s Tl emeiii 72 ¢/
ST AL BEMBESCARS, 2 LHZ Tz,
2) UL Q ' .
NUSHS O HAGE Y 7 AEFE LT ¢ AREICK L TR ESSR T Z (T - 7o AW
BRL., BAH O LT, ZOBROZRN—TEAL—RZ 72>,
3) Mk R
KIEHEFBEBDO L AT LARLBRASIEEBEOY AT Lffiol-F 4 AL —, FELARL—
VarEBRETOIESF 3
REBRIKBRZIT O L L BIT,
77 TR bIT o7,
4) MRS O R
BEREETIE, SESFER
Bl KBk D T& % Science
Centre Singapore % . X1t
BE I C X [E NI i % R
L7z, 2O OHEg% T, B
BREE~DOIRY A
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RN OIALDR Y i b7 E a8 LT,
FTA M7 7 U TIIKEOEYOITENZ, T LT Th{fiha—RziirZ L T,
L o< WEIERTE =, liWE O Evolution Garden X°7 U E Tlid. AW D LARM: & #E1L,
TR BIZOWTHEAT,
5) BBl
Sungei Buloh Wetland Reserve (235U T, #A4
WERMNK -~ n—TOWREZZICERT A
MOBIEEIT-T-, 2L DAEMEICE ST, v FRE
ra—7NEHL ZEIIHEBRTH D, ﬁﬂ@i%ﬁ%@zév/
7 a—7HROEENEZ DN TFAT,
6) SbikBR
SUHR—NT T
{¥—, FrAF%
vy, = IAF
W=7 T2l NT 4
EEORNTHN TW=" -
oo U RAA T 4T ETIEH, ZREEZICE T 2RELXGFORNEZINTHE IS Z
ENTE, YR =NDOXRTFHh bz kx4 5 L & bic, WIMVEFEDOBIEEE T
BT 4 L LTOMEEFAT, 11 IS T 18 ﬁ%&#éNU&&@éﬁ%k%ﬂ
LIfF., H2Z2HW L UREORIZ OV,
7 WRRRE RS
AR &[RRI NUSHS %550 Tz iE[E KSA of KAIST OAfE%E & o, iFEEDOE
R % Fehti Uiz, NUS I ISEF IS L7 AR BE L, AR SIE, A5
%w%ﬁ¢$k®ﬁﬁﬁ%ﬁkéyvﬁntav%y@ﬁmﬁﬁmowfﬁﬁbto%
NENDOFERDORFER 7RI, AEEORBERPEE -7,
[ EHHENE] o _
1) AL - AR - ST Ve
kL %< DT B & 4k s
WZ L7, ERUCA T,
B DY R — B
ER il I APRAQANE RS ‘ s '
R AT AEWME T, WSS ARG A ED S LN TE T,
2) RERF
b%, W), 555, PEREREOREZSZEI LT, wWThb, 7—<ITh>TOT 4 A
H oy Ta RIER ALY AL, TEBAHEE R o TWDRBBEIT o1z, FFELLE
B3LNDY T AERZ LN, MOTEE L ERELEE D T MAEDETN,
ERR)|
R R L7 RS T R CHBLCE 72, FRCARMEIT, KSA of KAIST C#IE KM B o
HEfER E NUS ANDAEREE RN H Y . ZDHRDOAEEDO R Yy NI — 7 BRIZEHET 5
Lz, Tue— Uk EEET LI LD Lo T,
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(3) Mahidol Wittayanusorn School 3 S&RE#HE

[ FEE] 2011427 H 25 H(H)~8 H 14 H(H)
(%77] 44 Mahidol Wittayanusorn School
(¥ ] SEARRE S AR 10 44 PR KA & T 2 4
(GIE=D)| SEARRE S AR 2 4 (B AR L BB R A mE TR 14 0F)
[HHCoATE]
15 1A1% Mahidol N D%, HIREIH X Mahidol AEFENNNT ¢ L 7o TITEN A 3LIC
L7z, HEREFAR—LRATA,
AAEEX 27 SSH) OV MHAD 15T, AKARE 94 & FAnH KN EAE
mEFBE O 240 11 ATRINLT,

[Mahidol Wittayanusorn School (MWITS)(Z-> ]

Ny Ay AT Y HIET D2 A EHNTHLHEOBEAR THH, MA~M6 & MRS
N A, B4 240 Ax3=T20 AMERET 5, [EN 2 5 ALLEOSZERE )25 100 50
A R ORIKSNTAERTED L H o T, HEAELITERICKT 250 1362
@V, EEFY By 70T a T A NOFER TH D, EREERITZ A ENO KT
7 AV AR HAR—, BRNEZ G ST THETHEEL S, AFEIL, 10 A
(2 ISSF(International Students Science Fair) 237t b & W) Z & HH Y | FH I
M CEARMICAFERREZ ShTuni,

NEATRE AR & 1E 2004 AR AR A FEON 2006 E B EAE 5 H O AN E HOJRE
el TV D, AEIOFMIE 5 A2 3 WEAR TIF ANTRFHED Y 2 —2 T u 75
LATHY, HFEOLNHZBL TT TIHEL o TV O AFITRETOHRSE R L,

[#FiER T ORET]
July Morning Afternoon
Monday, 25 Depart Osaka for Bangkok TG623 Arrive at MWITS / Welcome Dinner
Tuesday, 26 Thai language class Mathematics class / Join Buddies in sports
Wednesday, 27 Join Buddies in classes Vivit Rattanakosin Exhibition Hall
Thursday, 28 Visit Temple of the Emerard Buddha, the Grand Palace Arts Museum
Friday, 29 Join Buddies in classes | Thai cultual show(Rose Garden Riverside Hotel)
Saturday, 30 Join host family activities
Sunday, 31
August
Monday, 1 Join Buddies in classes / Astonomy class Visit Sanam Chan Palace and Phra Pathom Jedi
Tuesday, 2 Join Buddies in classes / Biology class Boat trip to visit agricultural plantation
Wednesday, 3 | Cultural trip to Bang Pa In Summer Palace, Ayutthaya Visit Ayutthaya Historical Park, Ayutthaya
Thursday, 4 Join Buddies in classes Thai cooking class
Friday, 5 Visit Dumnoen Saduak Floating Market, Ratchaburi Visit the Wat Khanon Shadow Puppet Museum
Saturday, 6 Join host family activities
Sunday, 7
Monday, 8 Study visit at NSTDA Visit the National Science Museum
Tuesday, 9 Visit Phra Narai Rachanivej
Wednesday, 10 Join Buddies in classes Visit China Town, Bangkok
Thursday, 11 Visit Bangkok (Souvenir shopping) Visit Temple of the Reclining Buddha (Wat Po)
Friday, 12 Join host family activities
Saturday, 13 Join host family activities Depart Bankok for Osaka TG622
Sunday, 14 Arrive at Osaka
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[ 4MTHE ]

& A O FE SR T B % H A (National Science and Technology Development
Agency:NSTDA) TOMFEEGML, = A TV RFEFRERT 24 Y BN CHHE 21T 72, W]
L, EEREE RO RAEN TEICKE L T ND T, AMEOAEEL LD L TEFTE
7

(67— ]
A KEZHES B: %585 C: b5 THARND: »ENZHEbAR E: 225 Ebhn

CAEAEIN)

A B C D E

ZOHHEIZBIML T ozt B E+h 11 0 0 0 0
ZOWEZZIML ChRl-BENE Lz e BnES» 7 4 0 0 0
ZDOWHE TH R T DIMERIRIFEINT EN D E Lk 4 5 2 0 0
ZOHHMETHRT-DWEY A= 7 T BB £ Li=n 6 5 0 0 0
ZOWHE CTHRT-DIFEA L —F L 7 T LR £ Lizn 3 5 3 0 0
COWHETH R TeDIEEE) —F ¢ 7 INE LR Y F Lz 0 0 10 0 1
ZOWHETHRT-OFFETAT 4 T INTEND E Lk 1 4 4 1 1
COWETHRIOEFEII a=r—a T ERD LR 7 3 1 0 0
ZOWHE Th e T- DB IULEILREINIL LAY F Lzh 6 5 0 0 0
ZOWHE THRT-OFRFITET D HEITHE L E Lieh 0 4 5 2 0
ZOWHE TH R T ORI 2Bk - BT L E Lich 1 7 1 1 0
BIEIZZDWHEZBO T2\ & RN E T, 9 2 0 0 0

EX22)

DO LA RTH 203, BEOHE) bi <, BEMB CMEZ STk b
DHRAELZ ., EREZGmRmTH D0, FICHFROBEDEBRLZ HEE L TO < BERH
LI EUDTERLE,
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(4) Korea Science Academy of KAIST Science Fair

[ArE] 2011428 A8H (H) ~13H ()

(7] i#[E) Korea Science Academy of KAIST

(Zhn#E] A 44 GrafEEik 2 8E 14, 3FAE 14, afiFlamik 2 F4£ 2 4)

[51F] 34 (GrafEmk BREOET. afiFiami »e)

[#%%] Korea Science Academy of KAIST (%, R ~ v 77 T AR B2
B aAT 5 TV DFEE OB FHEF PR T AR & VXA i E % & A TV %, Science Fair
(KSASF) % FERESIL TV D2, MEEZHL DX 2 2 1 FETHhD, AElD
Science Fair [CIXHEEN D 8 18 LlFFh 026 D 15 a2 GO, 23 ARSI,

[(WHE7 0 7T 4]

Date

Students Programme Teachers Programme

Day 0
8th August (Mon)

Arrival and Registration

KSA briefing

Research Project Presentation .
KSA School Facility Tour

(Poster / Oral) o .

Day 1 Principal’s Meetin

9th August(Tue) Oepening Ceremony
Special Lecture by Renowned Scientist
Welcoming Ceremony
o . . KSA Forum
Day 2 Scientific Inquiry Activity
Banquet for Teachers
10th August(Wed) "
Korea Traditional Culture Program
Day 3 . .
Field Trip
11th August(Thu)
Presentation for Scientific .
. o Teachers Informal Meeting

Day 4 Inquiry Activity

12th August(Fri) Closing Ceremony
Farewell Ceremony
Day 5
Departure

13th August(Sat)
[SEfEDE & o]

1 HHIZARAZ —3FK, HIE*E, Opening Ceremony. Special Lecture, Welcoming
Ceremony 72 EEV 72 S AT 7T LB, NEAREKERAZ —FEETIX, SS =

— A 2 RN THIEL

CRORHEABE OB R & WO T —~ TREREITT -T2, H1HTO

WA TORETHDLIN, BHLENT LoD EEEROMREERETHIENTET,
Welcoming Ceremony CIIAK DR 2 4 & STAETFIREIR D 2 44 03K &8 LT,
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2 HEIZ. b DOHBRNTo i1 F—b 4 NRED 7 NV — 7 CHREEEZITVE O
HS%Z8%03 5 [Science Inquiry Activity] 72 E23MThiviz, RO 2 41X Goldberg
Machine Z{Ef+ 527 Vv —TIC A>T, X TTZAAL v TFOL ) T 2T —L— KL
o TERLT 5 &V D b DT, W L CEUMTEY MLA TV, MAEEFIEER O AT
L5 2 T4 LT Solar Cell Z1Ekd 5 7 /V—712 A0 | FEFICHRIRNT —~ [T
IZED A TV e, F70, RITIE KSA OAEREIC K 2 EEH UL OB nH 0 | AR L
DREFRMBIEFITIRE > 7,

3 HBIXZILTNORM IR O R L B AR LATS,

¥4 H 1X Science Inquiry Activity 7' L > 7 —3 a > & Closing Ceremony, Farewell
Ceremony 231741, KSASF Ok % A 72 THWR N BRIV AR LA TUWVE,

IOV AT A7 27 2B LT, KSA DAEELVPHEDOKRAEZ VT s OFEINEL D
Moz, BV OHEfFCHEICE S T TOHMmAR L, EEmICBWTHERBEL LW
LONRH T, Eh. NERERLEART /T AL T 4ICBVTH, 14 =V AHEIC
BHBZE DA TW DR 2Mab - TE 7z,

AREAEAE B ONLAV R TR R O AELME MR ENC SN L, FEFICHERL 1 @EHET
Holzt Wz b,

[=fE D RAE]

BEIXABEIOWHEIZSIL T, ETHIosiztBoTWET, HIODHFIEEREDR K KD
HHTLEN, TSNS LIRS 2155 2 E RN TE E L, Al bIEO L- 0,
AARLS OIS OELEIL, IR E 72 < WEESLZOMOSFEAH N2 e L TREE%E LT
WHRTLE, BolE, BARGBEUAMIFEGEZ D L L L2 XNRNDT, O LLD
ZIZHLIRBRWRN LE L, Zadbld, BHOMEZ U —7 v 73852 L1
LA, BEOTHEELITTHREEDL L IRV 2T,

ZOWHEIZZI L T RIIARYIZEN o7 EBVET, KSA DA, V2 HHR—1LD A,
F—=ARFZIUTDONRED LNV DEES N, FROBBREZITLNTEZLTHNT, Z0k)
REEFBIML TRV ESDL Dozt BNET, BROF T, (RICKFENTEL
LThH, WS THD E, ZOSHWVDOEFENTEDLDII Y2V RETT, I OFEEME
NDHEFEN 2, SHEFEHLHIHWERRWE, BHLZWZ ERGND E L, £,
BEoREmICAN T, BARALELELT, INTESBRATESTWELEBRELE L E
BLE L,
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(5) 7" International Students Science Fair

[ B ] 2011410 H 10 H (H) ~156 H ()

[Frr] % A4 Mahidol Wittayanusorn School

(] Scenfi 6 4, R FHE S 2 4

(S1==F]  Scfi 44 (B, BRRL, 2955, 35G8) . RBRFHMBESRS 14 (955

(2] % 7 [01% 8 2 % International Students Science Fair (ISSF) ~O&ITH
272, ISSF OBEICI W T, AL O ORI 2 R L T&E Tk
V. BEORERIVMEAL LTS, BIMEEORRIETS &LV A4S
DIF TN ELARDORTTORITIRIE®ITI, SLIRBFBEREITAZZE, ZhvE
TIZRMD P TeH LW Yy N T — 7 OENRTE -2 L5, KRRl %

‘oz,
[FHENE]
- ATEATRE  SLAnfE 10 H TG623 PRHPEZEdE 11:45+ « « « - 15:35 Rz
WEKEE 10 H TG641  AHZEME 11:00 « » » - 15:30 /N 3
<R OATER  SLAvEE 15 H TG672 /N> =127 11:00 + « « » « - 18:30 PP 2=
HERERE 14 A TG642 /S 2227 2350+ + + + « - FIH 8:10 i 2=k
- 5 A Mahidol Wittayanusorn School %%
< B0 MANE

11(K) | Maha Chakri Sirindhorn £ &tk % 2 TORIE
Maha Chakri SirindhornF Z# D i CORFAERE R
Science> = —

Science & Mathematics7 U —

120Kk) | 38435 Dr. Robert Huber (/ —~ULVESHEE)
ETER ISR SR
gy hva—/ RiEya—

130K) | EfEMIGE AR A —F v a v
oy hva—
PAEF

14(&) | B FAE

[International Students Science Fair (Z-2\ ]

International Students Science Fair (ISSF) [T EDORFEERDOEE VT K-> T 2005
NS BMA ST @R EIZ K D Science Fair Toh 5, sH LIFORMEL 725 7=D1%, ST
mfEE (HA), Australian Science and Mathematics School (47— A K7 U 7).
Mahidol Wittayanusorn School (%) D[] T 2004 #|Z#HfE L 7= SciMathInternational
EWVWHIEENDY THD (#4112 Korea Science Academy of KAIST (Fi[E) N&0N), HEOS
I ORI XV EHEE N2 SN TERY, BED B, BRI & D HEFOILR
EFFRADR Y NT— I HEE T, FRENTELEZ DTN L LTETWND, FH4E
REIFLAEEEARIZ IV T A 16 T [E 832 1, HAREWN 8 KOS L - TR S 7z,
FAR 7R E VN DARE S T2HU D MATIX D P, FE O ISSF Zkix, MhiEW 72 < &FEo
BB co by 7R TH Y EERFHBICBWTREREREFRF O LD EZ X TN D,
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[ 111] 20054 %1 Mahidol Wittayanusorn School =%

[Z 2 5] 2006 4F  wE[E Korea Science Academy =%
[%5 3] 2007 A K City Montessori School £4
[% 4E] 2008 45 HA NEAR A A R
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Antibacterial Effect of the Metal” O#fFEFFK 2 NI L RA X —TITo72, TDOW, A&
IEELRRORTTORIRHRRITRE S, KEBRRMAEMI Z LN TE o, BERFEMHES
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@ XMOWINZFIN L TR MEREZ I > TH IS ~X BRI &~
LR
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