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Mechanical Whiteboard Cleaner

SINGAPORE INTERNATIONAL SCHOOL(HK)

PUPILS

LEE SHU YANG

KADY YEO MAY CHIN
KEVIN CHEN ZHUO JUN
DIANA LEE HO YIN
GRACE TAN HUI SHAN
HAYLIE LEE WING HAY

TEACHERS

MS LIM KHAR GEOK
MS IRIS LEE

i

Aim: To construct a device to help our teachers to clean the |

whiteboard quickly
Content: GETTING STARTED
WHAT WE USED
HARD AT WORK
WHICH MATERIALS TO USE

WHICH MATERIAL IS THE BEST
HOW WELL IT WORKS
OUR SURPRISE FINDING ’-

END OF PROJECT
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Mechanical Whiteboard Cleaner

GETTING STARTED

THIS IS OUR FIRST DESIGN

We tried it out in a classroom. It was
a disaster. The pulleys were too small
and the grooves were too shallow to
contain the strings. They could not
bear the weight of the long and heavy
eraser when it was being pulled up.

THIS IS OUR THIRD DESIGN

PutlEY

ERASER

T CARDRBOARD
R4k

Patt PowM
7 PuLl (7

ERASER

We added a guiding track on either
side of the board to help the eraser
move up and down smoothly.

The idea worked but we still had

the same problem.

This was because the cardboard
tracks were not strong enough to
keep the eraser on track.

21

THIS IS OUR SECOND DESIGN

WHITEBeARD
/,,-f'

We decided that it was much easier to
work on a small model. It did not work
either. The eraser had no contact with
the board when it was being pulled up.

THIS 1S OUR FINAL DESIGN

GUIDING TRELK

We got the idea of using curtain tracks
when we were looking for something
better to use as guiding tracks for the
eraser. We observed that the curtains
and blinds in our school moved sideways
when pulled, so we decided to design a
vertical eraser instead of a horizontal one.
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WHAT WE USED FOR OUR PROJECT

: -

White Board
1 piece (60cm X 30cm )

Wood

1 piece (90cm X 80cm X 2cm)

1 piece (90cm X 40cm X1.5¢cm)

1 piece (47.5cm X 3.5cm X 0.5cm)
2 pieces (89.5cm X 10cm X 2cm)
4 triangular pieces (40cm X19cm)

C in track- _

2 pieces of track (86cm) Miscellaneous
3 plastic pulleys Nails

1 pulling cord Hammer

4 brackets Screw driver

4 Screws 3 screw-hooks

PUTTING THE PIECES TOGETHER

OTEP ¢
STEP 1 _
- FE:H:,H 1
/ o a{fufa% Fg:'!f"'u{’ﬁ .
([ LN
NALS '
i /
) ) 1/

; BAL TEBGARD
Hookl To
Puliey

l STE?P 2 STEP 3 l

- _? r{ ‘F_ﬁ;. i‘_lil
CURTAN
fﬁﬁfiﬂ ﬂﬂ;?ﬂ J
/ S
/ v 7
Bfi CKET
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WE ARE HARD AT WORK

It was really tough, but we kept going.
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Mechanical Whiteboard Cleaner

Finally it is done!
1- jﬂn"‘-“!

R

i

TL

- —_— - - F 7
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ﬁ % }E ﬁ '_ﬁ Eﬂ Mechanical Whiteboard Cleaner

WHICH MATERIAL TO USE FOR THE ERASER?

® must be easy to find
® must be cheap
@ best to recycle materials

We tried to make the test a fair one. We decided to :

@ sweep the eraser twice across the whiteboard
- to the right and then back to the left.
@ Iet the same pupil pull the cord so that about the same effort was used.

25
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THE TEST CONTINUES

 Cotton T-shirt cloth

-
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Mechanical Whiteboard Cleaner

B o

Sponge
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jﬁ % ﬁ "ﬁ _E E] Mechanical Whiteboard Cleaner

=

WHICH MATERIAL IS THE BEST?

-Cotton Wool ©

-Cotton T-shirtcloth ©©E©
-"Magic" Kitchen cloth ©©

-Paper kitchen towel ©©©®©
-Sponge ©OOOO

=Bad © =Verygood ©O©OOO

HOW WELL DOES OUR MECHANICAL WHITEBOARD
CLEANER WORK?

& Moves from left to right
& Wipes off writing in two sweeps
¥ Moves smoothly across the whiteboard

OUR SURPRISE FINDING!

- Contact between the material and the board is important.

- The sponge wipes off the writing better than all the rest
because it has the best contact with the board.

28



ﬁ % HE T".EL: % Eﬂ Mechanical Whiteboard Cleaner

WE HAVE COME TO THE END OF OUR PROJECT!

We know that our project still has a few more things to be improved, for
example, the smooth movement of the eraser and its contact problem,
but we are very happy it works.

More importantly, we have learnt a great deal about working as a team,
coming up with solutions (even ridiculous ones) whenever we hit a snag,
being responsible (we sacrificed our extra-curricular activities) and
neverto give up.

We really enjoyed the sandpapering and hammering which we had no
chance of experiencing at home. Just imagine, we did not even know
how to hammer a nail into wood and use a screwdriver correctly!

We would like to dedicate this idea of
ours to all teachers in Hong Kong

L THANKS A LDT!
(now T HAVE ) AL

THE END
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Fr % ?E .ﬁ-.- E ﬂ Mechanical Whiteboard Cleaner

SR E

Q: Why do you need a fair test?

A: Because different force adding on the board will
affect the cleaning result.

Q: How about the real size machine? Have you tried it?

A: No, because the machine 1s too big and we didn't
have material to make it. So we tried the small one.

Q: How about the movable whiteboard, can it fit the
movable whiteboard? Have you tried to do it?
A: No, we haven't tried.

Q: Any important thing or item you've learned in
this experiment?

A: Co-operate with classmate, write an experiment

report, drawing and never give up

Q: What have you learned in this science fair?
A: Experiment skill, Pulley system.
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Words from the editor

In the process of making a simple

machine, various features of

scientific investigation especially

controlling of variables were

manifested. The notion of fairness

behind the comparison of various

designs matches with the purpose

of controlling variables.

",
|
£

i'*q L 4 [ T 'i ‘Ip:r'. | 5
i Sepanee | i
g i;: it '|-1 ﬂ --IE

=
|

ORPITITIoN |/

31



I ARG ) EESTLEER

:
g
RRr

”

4 B BR AR A 158 HH S O B BR  1 J7 5

N N T B
NEEEE R

e

R,

i

e e e




B EE EFSTtEEE

== AN
= 9
e ={A8ENBETES  EMABIRNS AXKIEE

BREBAERBHTERF IR o

BiaHR
B — R TR a5

iz

FER N

B BRI ~ oK~ B W RS UK S B
16/ (S HRR)

A AR 2 — R

HERiE
yiviiwm WAL 7 2 E Ak r AN L SRR M S PIQ T
EF—{EM - JEEEEAZIIK - BRES — AR At
HERS/\REANFEIAPRHELA \(EAH  REEfEREEA 1%

33



B EREE EESTEEER

EAER R 7 &
H—R|- ?ﬁ f%@}f%m'%nﬁ fﬂﬁj_-:.;aﬁﬁi_;:;,-

I T = -

wE TR EER % ﬁf;a%m BE JEE T8

Super Quink

| Bk xx\x X XXX X X.x_xx X"‘EX xﬁﬁ
'EF:%}H;M( X X XR( X'X X X X' XXX xlx”-)t'?fﬁ- 2
rﬁ?*xxMxmxmxxxMx%xmm%
{@f&xxmmmxxmxﬂfxxgmm5
B el T [
ﬂ??waxxxxxxxXxﬂxﬁ%%-
| F‘“&E XX XX XXX ¢ XIxxx X?x'xxlmtl
kXX XXX XXX K% KKK X )% E

B m—"

X ke

34




FE A ERSIEER
AN:r ) 25

=L RESSERE:

EERIE R -
A1) TR T LA TE A 2 B 2 SRR 7
% DERBOUSEREE -

(2) WPE G T fE R TEr A B 7
& 8

(3) WhEE e RlRE G 7
= BEH

SE
B(1) fivie%

—

G PERRERY B R 7 HE B ER B HU2 (1 2
FRR2BNNERRHNN « LREEE - BER
SERe -

THY

=

B(2) {EEEE Y » AHETBRA LR - e ERE TS ?
E T CORRR2ENN  ENERBIBHR -
KBHRARSNBESE  BDEEE REE
REFD) - DIRESKIN - MEIBEEENE
tnF ROV BBWENESBNBEBP
NiPA - EESRORIRR  OBLER LS -

35



B
]
E
IE-“!'I. |}

o & Bk 2 16 4 BA &

HRRER -
S — R B RS
TR °

FEMFIE,
R~ I ~ A 4~

TR
ALk« BEK - K - LHEK - AIEFE(EGS YELLOW)
» JIEEIK ~ Fii T2 (SODIUM BICARBONATE)F1 [ [

TV (204) - BI04

B
AT SR — Rt

Hhais -
My SIS e eSS FhL ayi i e (1 e
iLae/KERESR —EMH » I EES—EK « At &
RNEFFREAA-EM - FRESEIEER G HREED -

36



i

£

==

i

10 &

EE %i%%

A

BixL{eEEAE

o+

S
H

2k

K (e

e ANl
Bk (ERE

Gk [

FLEEK

EEOK
(BERE 3R]

s

(egg yellow)

VIR,

L]
=
iy

7
[Super Quink-

Parke)

AEE K

it 16

{ Sodium
olcarbonate)

%% 8

o lss 4696 % %8 <X L=

Je
ik kit AR NAIAIE

Bl

5

™ Tﬁ%f@@
B

37

F
/ssssss«x«ﬁ




RBRASE BIESTREE
e L

s ) T

" o ——

B BR B Q%EEI?? %ﬁﬁ BAK| %1‘:35‘
$#$+ 45 EN 7t RN Tt ﬁﬁ\ 1t ﬁ% ?+ B ?* f%
ﬁ%]ﬁ%?}\ |x X */1 X Vo v '/1 x [2|X @ X 2]\&

S r——

E%?ﬁ r)(k“]x'/l ‘/n‘x(le (zﬂxux! ‘
_ﬁ%$313‘ﬂ)g/ulvmjd2yx[ﬂijyx

mmxxﬂzxxxxxmx*xm

%gxmm%&xxxxxxxxx
ENEE X % vy % Y X o % X x x x\x x|

|Eﬁﬁ EPVEER =1

%ﬁgﬁgﬂxgxzcx{xpx:cx:xuxicx:x

ﬂm@#xxxxxxxxxxxx

o xxxx@
m 7 %%L@@ “-/lﬁwﬁ
()bt = 8 GHEEM

38

T s

1 ==u



RE G EBSItEEE

BHEhR
A1) MR G TT DA e 28 e 7 i RAVE. ... P BB HYZE 7 .
% RBNR BB BN @NHEE
&% 27\< (Super Quick Parker) o RN 82810
RNEE HRRHBNR 8B -

(2) WRELVE ARG G AL IE R B 2 7
% D8

(3) Wby RS S HERRE (L 2
Z BB FBAC BB o

Y Al
B(1)1_ BRI A TR ?
B MO/ S RBRE TS - (0RACERIIR
%1&!?{2%#

III[- r

B(2) fRAEEIE (R SR B b © A B R H e e 2
D R-REBERRLORNLNRRP - BER
B RHREAL o

39



N

it 71 6 3 ERSTEEE

N8 B B

HRRER
TR — R RS B AL B S
A&

HEHFE
BRI S04 - B~ R
T RIRRE

ALER7K ~ BEERIK ~ iRk ~ RLEEK - RYIREERGED - 1 B - #)
* HEG(142%)

/L -
A -

BEafe B R EARE —RHY

HERE

1) TUSRFEIRRIFCEAE CEM T o BRI » FHEAL K
(PN MEHESS — (&R » N EPUS 2 —TE7K - AIBLREHENAS
A FIIM AR A CEM S RSN I A g0 -
2YFRACHI RN G = TEK © MIREIER R ES# BT T)RIBY—
{E/NCICRFIER) > BERIEEZBA -

E;ﬁg fmtﬁjﬂﬁﬁ@%f

QyE et 1R - BISERTR ] FriBRARRSE K ZENRAT B -

Ry

—

K

40



BTG ERSItEEE

WNE ) B B

E-FK | BEK | g

QX AKX |

X|X XX X% | x|
KN

=X (XXX NX XY |

‘ A

41



B4 TG ERSTEER

Bl R
()%ﬁﬁﬁTM%ﬁ% @ ? BRE. . 7T
7 PTEREBROILSERER - MR ERNE
SR R 2RORWERE -

(2) WRLbsGm SRt
Z RN ENREN -

G
B(1) ;& il EEanuss e T EH 2
L OISO LABRINE BB B D - B8
EEOBRIBB -

42



F 8 EE ERStEEE

...............
o |

........

.......

— RBEEERVBRSEEK? g
EOBRNBRESOL I ENRHEBTRL f
STEBRBAHNOE -

— BEEMANFERDIIEE 7
AN—OB2HH -

= BRIt MEESEE® 7
B REAEINRAEAE -

)0, [l Rse= S e ? [fEsR ?
21~ BESENNK ~ R~ 88 - IUBANRR -

h. B REESEIRER 7 [fRRIR 7 j
7\’ E%#,-Dﬂﬂ ma-l- % bﬁg?“:gm . \}

T

nAEEH {1-1?11“%@&1%‘ NI SR
; 2k | of

v
X
v
A
X
X

Xix‘\‘\"*\*\

1

2
X
4

3
X
X

43



SRR SE]

(B

TEEE

N E BRI ER g &

et Bl > AR FE R A 7

H OBAEBRENReR EE - BEEN
HEeLXARRPNELETCRELRLE® - M
FHP—OERBH LT LD T2

?Eé‘T " ﬁﬂﬁﬂﬂ“-—l@d*tﬁ) 2 ¢ 73

- KR EHERERARECE
B BRNEBEEDE c RECUBRS
TFREESENER -

AR R 7
5 RWE - OIS -

- ERRIE L oRkER > SEEE R R A EE
‘Ol RE  r OBRMEREKS N -

DEREN T EERIK BRI e S 2
=§%@92$%%@ VX FEE

44




HEEA D ERSIEEE

& R 7E 5 B BE N 2 A i R
BAETT o M RREAN
FIER RS T BIRETE%
BB o N B R Tk
R EEHY R URETBE 0 DUE BhE
HE R © [h4) > B2 A R 5 2]
INTHIERAT B M T EEEUR /)N
— BRI e R AETT E B

45



REEFEN e ;

BT -
BRI — R ROV E SN DRI e ;
EE IR SRR E RS IR - i

R EETE
=1 =0
=50 RI0VERs
BBz
B2 5k 0
20RO DBVEEEZER
EREGEE

DGR ;-,
5

46




BRI =Ely

= T
B EMAEN - A - NERRZFERE ISR
2 2038 B HER R EE2E - BRI AR E EAURF Y w28 5
BILEWAR - BRI ARRELTHRBZEINEBHR
D T BT ERBERE R ERRAT ? L | RATEIC A
Wi BGEKRED ? T RAERMANFERMEE? § ...
SRR o Hoh o MERNZEE KR 2252 ) RE s R AT
@,H;‘Eﬂ_ﬂ CBAES R R RSN > BT ae RS R A le 7
Btk FTAME 8 A EMYEB FE- DR
MmZ AR R MR E FEXFHREN

LLH?E §Fni

FHEFEAHLBEFEKE THIEGROER - Hf—
e (BREERT) » S KHE (%ﬂ*&%ﬂ%éﬂﬁﬁ
------ BAERFE) - Fx TEamAFaREMvE DR
Mo HIE AR e R AR B B AR > #8252 3
B - HRBMEREE R REEEBERRAAERA - ATl
P AR 5E S R E B B B CEE P R AP R 2 SR A R Y
ik R o T ARG RE T -

KRR B L TR B Y RAE Y PR - R PSS
Yk EENETEEEMESE  RFEREMCAE - L&
HEEERMENEY > WA - 56 FF > TE > N2
i BABRTERENBRDH > EEERIE -

i T DL B AR - BB E R BT o R R O

O MEHEME - SRR - BRARAIE T A (R BRI

S MR BRFREsE RN ETER  RHAREK TN
o e e

47




HEEASE] SRR

=Y

iE B M E B e BB S E S REE TR
i EHEEETERAME > i ARG
PRBARS fk ~ Rk~ B R > 3B e -

R A DA ER BRI CEZ B AR - fr Mg
ERHEMMR—ERE B a6 > BAY - FHEEFRH
BeMENESEYE CEEET - B4 BMTAghEl

ERAEMEAER  BEEMANEENELEER -

St
R}
(1)& )ﬁ% ()&
SERS (4)38Fn
(9)7-8 (6)5E 5~ !
fCEERRAET - | |
(1)B7K (2) B4
(3)EHERE
RS
(1 )%@E (2)E g
(3)EH (4)ZHuBEE

43




EERI0YEE R

(—) : SeiE R R BRI ER A
EHE—ATIK
B — RV
HE—BeEahk > FEBGHR
sl A dgmsa i BhAK > HIEERE) 0 IR KRR
| ek » —@INE  —EER
| SETE— BRI > AR RN -
B SR o REIPERIR RN -

FARSEHEIR % - FREMTIE CREEEIBIK - ARBAEISREE

(Z) - BRI ERERGDETRIE
A. STEMGIRERUHEIRIIONS - 2B - 25T - BB R
DT » TR SR L -
. B. EASHA » 0 LLERIRA R E L -
! SRS RIS ETIE R (FRERER -
ﬁ D. fRHRIETRES11.50m X Tem » FREiiiE T (/N 2)
 ERHIBA SRS - MR TR R A -

C')

49



[}

MBS SIS H

= ELSE IS
E%ﬂhﬂhE

OB ERNNEEZROUEV L HEFE - PrIY |
ERBHTRIND  ANERRPETSE - g
BB GINERERET

;2 EiATEEIR eSS
R s L e b ;
.-.- - —y g *’h_'-"_ i. :

N FERRA SRS
w7 SREES kL

50




R A

=
g
=
il
v
by
i

HEYSER > YA

TN BRITEMS BRIk MK o (HEFTEEIYRE
AR A EEEHIRRRGRE S - e —FaTamik > &MTET
PANBIEG 3 B Rh TR R -

XCGEERT)) —EREM—HEM R EP—R > H—&
FEEE T - RIFFAEMIS I E R - ARG AR AR -

1 | Rl a5 I ERIEE - B — (i EEE RN 18 -
| B B s S AR FRE BRI - D—(HEE,
| "o | KFTHEL IR  QOHIEHE -

FAH BB 0N R B - R EFILES) > WE
EA BRI RR T -

(KSR ERGELL FIURIET) |
Y | w | x| B | BB
i Ei o o
_ mt I !

A

El‘_

 ER [

Bk I R q gﬁ )
ﬁﬂgﬁ%ﬁ,ﬁu | — ; 5\ .f .
i_ (125 (AT EEH) | | R ‘ ﬁf% WV

51




SR EE

[}

SRR

R0 DBV EZER!

AU 25 BE 7 R R 55
0 ff,ﬁ%bﬁ — X
| - § 1657 — @
6 = |0 18 25 77
- 15 ¥ LD
1{-20 % E A5 )
225 g 9845 7
26 - 30 7 9% 45 7

52




SR SE]

e ] ¥

Sk

S35

ﬁi)

!'ﬁg iﬁ%ﬁﬁéﬁéiﬁ%l ur
1 i N *26
2| | 10

d = 30
4 3
5 2 30
6 R | 15 |
7, BK 30
8| HB 0 |
e _30
1o smE T 0 |

*%%ﬂﬁ %I

el ;ﬁ;ﬁﬁﬂﬁﬁ&’%@ % | A | B | M B
1 mm (998 0 % | X ee
F__‘%ﬁ il ----- | i ] e @ i @
Bl H RO
¢ mm e X | e e 3
5| =m (098|238 | oo | 838 | * |
7] Bk (9898 938 | e | 828 | ee
8| BB |89 | 383 | oo |338 | o8
o MR 300 3% |88 %% | %0

10 ERET X

53




i SRS E]

SEleyili

1‘*% '\?I‘ﬁ

Y yabati

Bt o A ARRE AL R BB Fr

e s o s oo m o

| BEEGR > R RS

o o P ARRERGR R K

| BEA G

SHIE ﬁﬁﬁﬁ%ﬁ%ﬁ%ﬁ*
TR R RSN

———

IR AR

= FREAEIE ~ MERRRIR

| BREBA. o AR - A -
BB AR

ST B ER (B ~ i 4 - Ak -

) EBERTT

7[(1

A EFEEARATT

BUER AL T - 2

54




B R SE SElL=y0

;

R
M-nd bl LEL IR
RAUHR S rdana s t i

S
s Eers
0Ol
s
-]

I LARRARRL NS L,
i

g

-

| L HEEEERAR - EVSERRE NS - MRORERER
; | DETEZE > BEUH - MEEAR AN TR SRR
| L oREER - i

o

L.

s

(1) PG BL LR o B2/ NEE » & A RSB TR T « 32
B BOERHER R RS SR BI S I R T A - ik -
= (ERkRyEERT - rHEINHREHRLINEE -

3R p RS

stk
e o PR

1' E:;i:

..i-‘1:_.,__,1.‘_._,._:.;'.__“_,____

TERRRENETTUN IR L i
' B

Tduibed

| QEMBERESERRMNEE - BOR—ERTHEEERIR
ARSI o ERH RSN 58
L R RGERLEEE

T QEMFTARERINGE  EECESHNRBREAN - &
| MOCEAMERREHENE T R EERIR L BRI
| ERIRENEBTNESE  EHERES - BRKEEREER
& WORE TEAN—EE RS RS HE AR B
S OBER  TRNATEERANEE  RFATRRBERNED
NI RAREHAR - AR AT e ER — B A AR -

|

T

:F * r|"-.-'..I
§

it

i

]

..f

- T il -_-""&'-rrﬁﬂw:ﬂ-ﬂ:m-hr'-" e ]
oL R o Qe T il PR I NS TR B YRR Rl Py e s 1 iy = ¥
i R SRR R S S =S Al A % .1 e = E N ey o et g

- e g R A Forladdd ‘-- : T""":""*H"tuh pr

N e A el e

P v ..i dag TR - P L LT
w0 e s A e ol

L S T e g i

33




1l

RBEREE —

‘i,,._ [ ¥

- =
e Bh
ii 'I,- A W 4 il
r s W % &
. b ok AL
A A E -

s

e
.at.:_.._._#__‘_!‘ :

5 oif (55)

(4) B FIHIEAAOBERE I SRR R AR E M - PIAIER A > R — Rk - B
B B BRI TTRMASEESEYHIE R —EIGETT
I, - AT REMIEHER > A TEREREAL ERIE - (EREREAG A a5t
AR o RIBL - By B B ol B AN EIRE R ERRRE S 2R -

FEATITTE

g e AE X
i.l Loty 1 )
N i b
% 3 . -]

iy
i "
h-:- '

T

.‘_.‘:

T
s i

s

Al

ek
r-|--| a T ﬁ

(B)E(EIEETE « HE - MR AAWERISY - (D HRiE RS
FEEEE SN ESNER - RIENET TREEHNEERES
SIS TIEEANGA - FI LA EER T 7EE HEEHET:

(6)3 TEEEEE » BRMEENSA BRIy v (E ARG MR
B o FEERS KA BB I EE T EE PR -

i & e o e Py g T i b il et B o T b - -
P L b s e i R T Cos s g S R R T TR S :
o * - Mrﬂr '-i"_ - A T p ¥ - ; ek ok ] )
L b m v fra - .-I-'lul":"-‘_ 'rFJ-f-t-“'—"-' -'ii&'-‘-"-‘.?‘-ﬂ-‘-i"-?"""‘!' i %

e iy S e L e e Nt

56




BT EE] B=E L

E—

| BMWEREOEHER S0 EETENE R o FIER
|| BUmE > DIRSRSEOR - R B BB RARGLR - 2
| GEBRRMENORREH RN B SE - BE R
| R RESBARED > RETMEREFRYE 2R FNEH
R

| B ERASMERRS > RMGH: T REETEEM
| ERRBERAET EERBOSHEEM 2 ) ROT LR
§§%=%%Eiﬁ$%&k%ﬁﬁﬁ%ﬁﬁﬁﬂﬁ (FHBRRED
| R

e

T

| REBRRTTRASRMRRE RN KRR T ER AR -

EEESRBFNRLG S > UTAFIG REMEACRERA -
ERBEANKAEMAR—FIEBNTE - AAEE LR
s > JRA] FERRRIATE (& -

i
A
L “'E.I

-.15@4:;,__*.-_ i

e

3 S
e L R
m

! Ay g R s
A D

Tk —m{“ﬁ i
;% W&aﬁﬁ mi_ﬁ,ﬂ&h ﬁ!'{“ u‘ﬁ ﬁﬂﬂﬂ-ﬁ* ﬁ%‘ﬁ S g,}ﬁ:” ﬁ* ﬁ‘“ﬁ“@ﬁ

57



SR il

i

RN EE

At

o - B tarniara e i ———

=
Goo

i

ST

EIR

-_nr._n.”
iy ol

0 T HHIH_.I..r .::.._.n el .

_?Bd__.,. W H 32 R ﬁm g5
L =

|WI. Amqw _..._mf_.__“ au.m._.ruﬂuf_& w.,l__.u_wr,..“...__, \MW.F“W- 113 .

o 1 ~—
& -~ oo g K o §B

—_—

(OIS RN S T
: | R
S QL TR LN e~y 1 W
‘ ~ B pe 2D g
274 &.XD. * HA.].U ~ H .wﬂ__rx__ S _ﬁu.,f.... _@W EM.M

I s — oy I
_.Eﬁuh#.,__ﬁ w__.,A ] By &K @m f: ,.mu.__n._._m :_Ew.

+ . g ) 3] > W K
W e R i B TR

- 4

o

i

/

(5)

58



HEEmEE)

i,

HRERGMG R PU I F E A 2

2V B L R (F T 9
EH - NRONNS B AL

I oh
>
3 il

“ﬂﬁiﬁiﬁ’\ﬁ%ﬁ%ﬁ BT R if ©

I o
5*5'5?

TR IR o RS B P2 2
EB2TCRNER - GlOERBKESD

o SR 3R AR T2 TR A 2
ODBEAXHOEPRMHE -

%&"’% AR RN - B EREH
DERRKNEMS - CIXRCEER -
T

P FRANHMIET T L—~‘I SREIG S
PERDEEZBIE -

B S
=y
@fia

H

ﬁft I

--:,"_/f
™
b

e

I} 2k o2

0 5
n’b’%

59



RBEREE =B

w050

e B2 A U S HR SRR AT
: EPRFCIHEH
A FE EEBRRE AL 7T
e H %Eﬂ?ﬁiﬁf\%ﬂ%ﬁaﬁ/{%
REFEHE IS5 < 24 HRE
fe e BT E AL R A
iiz“%ﬁfélfj e o T EAE T %1

O]

60




NBEREE Bt

T

l

3

Pt B o KR

PL— e H AR TR R 2 B B HY R
P e T

— == = — e R T T 1 e i T il
T T T T e L e R T e e A T e L T A T e B T e S e L 0 48 $00 st Lk St S5 B ST

61

A



R e i g

'%gﬁﬁﬁﬁ%@%ﬂyﬁmﬁgﬁ 
. . @ gﬁ %ﬁé_ :"“

NIRRT - MR U5 LRBE-
i e IR SR - AR - R

511 7 AR L TR a%@ﬂEMAﬁwiﬁﬁmi@Fw'

Lll

JaLE

62



rlu[i
Flm

BT EEE > KR EETEEE M ETTE S
B A — RO I EE

iz FEAH:E) -

— U/ NEAEFTERYZ

i

HH]] o

P‘#Fﬁ

Ea,ﬁWEI’J%EE)\(IKﬂ%

%EEJ\ED{ETJI‘%JE&E’]ME AR -

& 0 —H

H

HEEER

7T B 2 W E R

IR

FoEE R IE LY A e o E D EEEE) > EER
% e e fEI L IRE - BHEAML > e R

B e oL JTHY AT -

IR AAE 52

63




HERASE R ) 7]

=3 Im
I=ln/yeEl

JEEEITE =
HIBLE RN — R E. -

FIEEREE —LRA > WAy e LRSS EEESEIURE)E
B ;’IDL_.LU AV ﬂ?ﬁﬁﬁ(%ﬂ%?ﬁﬁaﬂ”ﬂ - [F] 2R R R L
BEEZHATEEREEER  ANMEOAGET - RS0
% ;S H‘U%I% TR IF &L o MMTFARFCE » RZHIKZL > [H]

S2FZLHINER - F%  HRAA —*fﬁﬁﬁbnﬂfﬁ PR TE FH Bl L

k L

ﬁﬂﬁﬁﬂ S —PrEARA — ' ETEN

64



HERET S i Il 7

FIPC A mRE R
QM £ (22 4= Fh Y /)NeE )
EEEE -

HO 7] 22 5 B v AL A
IR AT /IR -
Wy A [F] 22 AR 0 1
AHBTEF ~ B5LE
= |

65



HERTGE

=

D_EHJEE J\El *

£ NS HEEET - HER NS EE TR T Kk

B 7]

T R

%Eﬁiﬁm)&? QTT ALME%%%%JG R—UlZEsE 0 fERUGE

O EFRZEFH—EM T BEEENEER - AKX > FZ—HFZE5
T—RBItR - HEREBERR A WA - &% Qﬁ'*ﬁﬁhﬁ%ﬂlﬁl%

& N8 - FER > SRR KT B EY AR -
 WEDLA > REEE > ﬁ%ii‘%ﬁ%@tﬁ%ﬁfﬁ—
E8 - PRI T |

66

2 AR I VR R B R
> EERREHAX




=

A 2 8 = R AR D B

=

H g —AREEE DBt E R
g HHE]
eI | PR -~ A LGSR

AVBET | SET - 5T - BREHS - MR

BEB+NER BEER ° DXRILEEE -
B+ ~ET~ KW%%TIEQ“Fnﬂn-I‘ ETQ 3]
—RESHENIGEBHKIBRTERK -

255H -
/IR (BIEDIY - [l kg ) 1994 : BIEfHhiont
HINER (AR SR 1992 - A-tEHRiT:

67



C HIRAEREANFERERFRASEDLE - A
PR TE Wb —fERRR B AT 7
B REERNR2E

- EaEERIETERE T Y
L BNA - GlBREEFERIE c AR
HTE -

EE B

B & o

- BEERESESME CRGT  Eea H A
ANEF?
- BBM -t - EBHIFSHEER -

 EREERET 0 KRR ST ?
- EREBRRD - BCNHIUMNERS » B
EHBCHIFTEROS—B -

- BREVEREETRERER  HEREEE
HREENUEERCE S -7
- BEER - ORVKE - BEHFSE -

68



HE TG B

fma 0Y50

& e — 1l HEEBITE =LK1

CEETT ) AR
R o B A 22 RE S0 HE o
Ik " EEERIEHE  RYEERA
B Ju 2 2 5 R] LA
- PR IT AR HY

69



HE T TE OB

LT
N

E0S S e
(0 08 1083 Y fred

Sy
—
=
-

S - -

¥
il
s
&

L

—

.
}'fé#a<- : ULLTNY

iy
an ey ‘IH'I- .vll-*l-_ aHE e, ST i'-'-

QENESTTES VIS TIES e VsV >

ST

ikl
BRI — — Sk R RWAEE » EE iR
275 A o
NZ& @ BIE
B E Y
B B BT Y
By EE
HEBRRER R AN

70



- Dk iR

K

71



KRB

A/ ME R F

i

AP %D?FE BRIk 3R
B B AR RIHI VKR

nin+ﬁ: Eﬁﬁ

72



REEHTE kiR EE

''''' TR
:: P

A T KSR IE 205

73



B ERTS

/ J?F]:‘IE[“ 7
RS

!

Wiy
i : %
B N e 1 e T e
o o T, o 1 Rl i T L
e s P e ..L-u_a?-..a.._-',::_ o
bl e b e e e e b o o A

0 17 T VKRR I 2054

73



fE

H

K

<2

S

HEBERA

1

=

== ==]

—_

:"E[fﬂ

o

"

1A S R e e

=

.

KBR

{/

A

ra

e e
%

73

EAULT T HYUKERAERS L

—

i
—
-y



EREAY,
= S

R REEI -

N =——

FA ISR - 3

2043415 » HUFFS i
FmEEES > ERER T RIS B

74



HE TS Ok B

BRI
 RBENER HNPBRHDENX
BEREHRE TRBRATEBHR/R
NENTS  LHUKHZ2EBBEBEBR
iR RIFARW o

75



EAGE Ok

J'Iu‘i‘i

—

EBELLTHEE -

Swea
NG

—. HVEAEANE -

R — R EE - FHE
?m%’%’?:ﬁ%zu?ﬁﬂ# L E R

e JJHIZE » RIIERFK IR

&
g g

20V IRFEES]

.J

EPFEE 7

— KB E ] %40%%% ;

76



HERTEE Ekina
= e
f'}m_-?f*i%
I
| REEE)
A 26 100 g 6o 3
B %@ [00 q 65 g
C gﬁ%@ 100 9 :’103 —
0 BRHE| ) g 20 g

B 52 IR A ER
R EEREEH TR

N

B -

YA

7L E KB LS

YLK A 2K 47 & i

It A{Fﬁfzﬁ%%g

0,477 HY IR E4RE
TH %

i -

77




- B

R

77

" BEBABEREITNK  REBKEE -

e RRAREEEE N B TR > 1
B R TR

b PR 2
 ERRNTRNARTARRET METHE
FEOHRCHURED -

AR FUKHYEE 2 1005 » fR2K70%0 » Ref ey

FE BRI 72014000 SR KIS HE BI > B34
e HE R 7

- BBFHE - ANBELRH  MEXE_OEER

AR B R ST RANE]  HERT

ERNFHSETENA -

=3 SR S1-o8

 AEE R
FHEL
SEBBREME .

o AP T G 7
- FIREHNERKNGTUERM

78




HEE TG kiR BT

iime 0Y50

£ HIRE A [F] K 3= AT 2L Y s BRI
— A 5 JU Y SE e L A R LRI 26
(B[22 A o 3&— BRIV (A 24538 )T H b
BRI AR R - FlAIERE —
{5 b > Al M A AH B T AR AR S -
FAMEFEIEERK - FEMHERVERSE T
R RIS i 2 St A3
Bt > ME—RyR NS —— 15

79



ar;
I
=3
13
i
o
El

k2

7

A
<

SR

B TV S X

1
n= )

DA

T
(£
-

e
ittty

i

2

Dl
i

& e A LLEE - B2 AR R — IRIR A R B 2 38 T 1 X
R o RRIEBAERFREEAXNEES LD - DURIGE
& BEYFRIE T REE -

N2 T HhEEN
He g8 45 A
H#E =
i MET

o s oo o A B e T e A S T T i S 0 o T s

i T P T



[
AL
.
o

|

)

X
J:El |
<

|

|

81



ik

Il

-

—,

Jm
limlli
[T

ar,
e
=
r
i
o

O l‘l[l[

nh=§i7
£ SRETHRI  SEIERT L5
EERAER - ERATHM - RENE
o F R E G A1 - BT
{5l XL I AT R -

82



[l
$Nt|r
Ny
jm
Tl
L

"/
1
=E ]
3
L

\

= SE /B

o e ZRANE TR » /R ERNFL
TEH T TEHIEI B RIEmER R E - KA
[ 2 A [ P i T i R 4F

83



BRI
QLR veEs

84

ENGIEE i OaRryi) sy i (2
*ﬁ??%txﬂ

=

=

imihe

Lt
;

o

[l




HERAGE AREEE

EEREST AR
BTG ERT - AR,
(E—BRAE IR - AL A EATH

=i
T o FEREEE %ﬁ{ﬁ
£, 7

REMES, - #E A
% R AR R -

85



Al

NERBIRITEE)

FE TR TEE



D)

- il

@~£E&Em



|

-

0505 | FxPARkIN | 6§05 |

G | EASIBIEQROO. . .

38



NBRN BRI IEE
Pt 5%



gt (5818 THBEEE ) &aHET1998

'If SINGAPORE INTERNATIONAL SCHOOL (H.K.)
- MECHANICAL WHITE BOARD CLEANER
EEREIMTHEER—MAHNFET
e EAsE R E PR BYHNRGESE
LAY TFRFEREERAER
& e B X 9T 2RIt EE
s il 44 9 & o B — PP B ELA T - F KRR
B s o o s = U S =
HHRA B NE KRBT
R R T o o st () 6 I E D
SR EMTHLR—ETFTHFETF
3 E SR — HUBEAK
HRWFET I ELHF I ERSIEBES
AR A DET AW EE IR E) ]
e EEENET AR EEEEERR
s E EMT SR —EREE
ZEFEHALTNDETFR—EHTHYH
o520
B e TR "EE, £2

BRBIERLE

SINGAPORE INTERNATIONAL SCHOOL (H.K.) (BE ~» BERIEHS)
- MECHANICAL WHITE BOARD CLEANER

FRMEET LS R ERTHEEA (28 - REESRETEE)

3% B2 R —HRGEH (ZFE  BRERRKRISH)
FHEEREFR—FHHNGE (B8

g g R0 (BRRE  RERER)
AR ER LRI EE (BRE - RIEREE
EAEREFINETFR-VDNVERRNET] EERISER

& & B X T 48 2 R —EL 2R (RERZLR)

90



Rl (BE R THEERE | REAREZERFFIE (1998)

= o St =
B E R
R ik M A5 Hl
B0 5 RIS Hf
7 3L ELH
LN e
212
S AE = LT
2 A 55 ELHf
F SR S
HE BRI R R
= BN 20
i e SR
ST
FIEE
MEEZ/NH BMRFELBNE T TR
s /N A HE/NE TR
Ji 5% 2 /)NiH HE B AR R
A A HEBRERRE
B A e B HEHHAE Z b
PO i e A= FHAF 2L
R
ZEIRE B 5 9 25 B AN
RELEKE ERHE HR AN
5k 3t FH 5 4 HEE R R
FIgE e 4 BEEHE L

91



H o BRBAHEF ER

1 fl] ¢ Condor Production Ltd.

Bk 0 1998 4 10 A
[SBN  : 962-949-020-X

WAE PR o G 70 B El




	目錄
	序言
	前言一
	前言二
	甲部---小學科學探究活動理論
	科學探究在小學課程的定位, 功能和展望
	科學探究過程
	如何協助小學生進行探究活動

	乙部---小學科學探究活動實踐個案
	Mechanical Whiteboard Cleaner
	怎樣令花變顏色
	綜合各實驗的總結
	小瑋的實驗
	小鴻的實驗
	小敏的實驗

	自製漿糊
	選擇主題

	離心力
	引言

	製造遊覽船的過程
	把冰塊包住
	引言

	看誰載得重

	結語
	丙部---小學科學探究活動比賽花絮
	丁部---小學科學探究活動附錄

