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53 EH"J"“ g APHY 2Fe] JHest
o, olH Y 2FE Fal £3F U #A
g Z3ANE F gled, 233 RHES §
HAHA g Ho He AP AZY
g ATh-& 7Kl o|REY EEE F
ZHFIE aleg AE3tn ot

olgF AZEYY FHEL Olive(1998)7}
AFZ AAE ‘aRE AZIE WS
(Putting it out there) HNog Fdd =dsi=
BEZEsh ol

Fool AERE BB AEEs
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Agoze AZEdoIES

o] AFHE WAz U, Fu 39 FA
gt W& aElz aRe] FHAM tFAA=
e @A £ e ZAEE 23 gl
g, old g FET s JFusHA
o AA Sl WP ojof At

dg £°, @ AR FHL 1% F
ZolA, dhte addoez gFolAzn e

A g AZsuA 7 e FEHR AT
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Fell diste A4 Eatn glon, Fwet
TAE FAE N2 WzAE Ao} HAH2E
ol&3td F&3A AxdriEne AGHoR
a8%sA 19z EXNE dFddg. oy
U gy o7t AFste $H9 873
AA 2Axe Axe ¥ uFH{FqAgE g2
o FAELE FHA FANM FFH AMHE
A8t gy 8 a2y FAE st
7] A8 ARFoz WX a7l ojd &
o] BAE o8 A& doket 3ok oA
2, 7)stdd A dA @g3Y AZES
ol A AH8E T3 duA de oA
< Ax2RH AZEgs & F Aok olyg
Fzo F8A4S U4 o] §7% AZE
A9 a5 8 A% AFolgan &
F A 232E Ares ¥ ZSHAHdMY

ge] ZstuSHy Avte AX T §9¢H
oj &l okgt et

Balacheff9} Kaput(1993)% 589} &3
SHAgo) i3tk 7)&FBHtechnology)e] Fg-
ol FAL E47 azle] gEHoA
WS HSATIEA A&EA Hoxa 9l
& AFFEA, ojHI FdFoz U3 u&
#AP2 WER ofdzt AwH 23 wI ¥
3t o FZE. a¥Ee, Jsag
Ao Y& Aty o i g7
Zedolg FFL VEuse g7E AXE
gl =437 &AM 7 1A e = ojof
& Abgtojrt.

B 3iE g7 2ZTEYold EAT F40)
71818k e] U&7 mAe 9%S n@3t
3, o] Hgez Y7y AZEOE ¥4
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g7Y 2ZEdolt 198090 2 TF3HTh

Finzer9} Jackiw(1998)= 5 #739 EA
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238 Ze & s st AHEAE 3
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£a 239 4o BdRE A% 23 Fl £
AR F£8HA A Alolol] U4 AYE FE #
Atk A5AA FAYold ‘= I@ngy FL
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o] &2 FHY FAS AFdt &2ZEHY
9] dEHQ Ao 2= GEOLOG(Holland, 1993),
Cabri-geometre(Baulac, Bellemain & Laborde,
1990), Euklid(Mechling, 1994), The Geometer’s
Sketchpad(Jackiw, 1992), The Geometric super-
Supposer(Yerushalmi & Schwartz, 1993), Thales
(Kadunz & Kautschitsch, 1994) So] ¢lthHoslzl,
1996). @A UM HEHoZ 2ojzm Y=
AXE ol F& Cabri-geometre(] 3} Cabri)$}
The Geometer’s Sketchpad(©]&} GSP)o]t}.

o ~ZEOEL HF FAHoJY ofo)
E Ex BE FAAM ME g8 2Y
A= 7382 B 714 F5E 54¢ 7}
A3 Aok Helzl(1996)S o8 EAozZ A
7HAE AAa itk s, olg EEIF &
= dEd 7Y Ao AN ARE F
WUl lds Zolth & e, 7153og,
AREA Slel ojE AxE AEn gioe
740]4 a2, A shie, a7t ol

Edele 71 & A2 g3 ,\lv‘:—

EM, ¥ o]FE ofd 245,

e FHd 2R BFS E“;E}f‘lﬂ‘ﬂﬁ}i,
=99 2UL o|FE JAHA WAL A
Aoz fAdvE Aot o] EAL Laborde
(1993)7F At £ZESY FFHU
54 98E Zo] gtk 2= =99 A
HA Mest ade 7hax g
Abget. ohA wsl, s oy a1y
=9 AodE HEA e FAHY APz,
Ig3A ste T¥ol WAE 7333 @A ¢
theh & ofsfet Aeo]l Hasith o]gA
AAM 28 23U Ao =¥ =39 i
A 847 HEAL W, 953 EHES
HEFEAM o8 7k =goz Wiy ol
adBR, ol AZEJE ¥LI FxE&
43" I¥e age Aol e a1y

r*° 10 B

@ olg

$59 54z

27dE Ased BAE B8 NE
o2 ¥ 4 ok

% A

2) 278 2T EJ o9 JaESuL

a9 sm s34 Ve 25ne 38
B 1shddA HBrie, FoE 2, 3ehdolA
BE =377 AEEn god, nEsw

TN FA7187E AxHT Aok 28w
7187t ST FIOAN I s
e 7[et7t S oA ARET ot

Key curriculum press®} 2 8}e] Z A}l A
U o8 258528 Geometry Through
the Circle(King, 1996), Geometry Activities for
the Middle School Student(Lawrence et al., 1998),

Explorations for the Mathematics Classroom
(Engebretsen et al,, 1997) 53} %o Qe A9
Aagel @ ZEHAY s RLe O0F
€ u #$8¥ F 3tk ol AEEL HHUE
g9 A, A4, A olAFre o=,
Aot 2%, vy, FAHES J 3
T, 98, FX=EF 59 qHUEES dRn
et

7Y AZE] 28 FYPLe 7
WS 2o E Bt HuTE S8
Axe WA ddYe BT & Aoked 3
g o, 7Y 2Tedoly AT
57 295 TASH FASo] s
sl Wig AAe EFFEE Foh sbe
& ZEAYL SHEAN L5 AHEE F T,
T FHIAN At HAH A9 w0
dwE B3 dold F ok olg FHL
0E FA% wANANZ FHolEg A&}
rhEdE FHdolut A& wsiagel me W
o HEAAZ FHolth. AFY AX= AH
S FAHY wel, 281 Fo 2AYe 9
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7 #AE IAHE THYLEA D3] Wz
5old 4 Ut}(Olive, 1998). B18 AZEY
ool 23 T BAHAME 718189 AxE
53to ot ARHoE g BAE @73
T Aol JhFdity Ed, 238 Ao Axd

43 g5 adZE 75gFHoE FAH
A7l W&o HolgF, tHolF, FHHelF
HAY gdseld 4 Ak 2 A7 7
5, 2A7)%5, 2R9=8dE 5, F=dwy A
A715& A3 oo A XES 1
Z2 ¥4 # Ao

=3}, Balacheff(1993)0] <) &}d, 7)3tolx &
T8 2ZEJ o FAY BT (complexity) 2
A8 A A A e Aol A9 A
oz Qs gFo A F AYY FAES
g F e e E EdF7) HEd st2d
Bgs AFA FAANAL o= FHA
(nine-point circle)d} 4248 =49 23 g
ATE 1 A2 B2 Atk o] Hrel Aol uiF
Ao o, deo F49 AH, A%, FHehag
2 o2 fid v FH, FFHE He
HAA4ge] A F @ 7istusHy 5 g
FUWEEo tdFgd 5 Ut

azy, oy o BE7F % FEAA o
204 £ e A& olUn, 234 IHEx
NEagHAd ETFAF 7 deAe 19 B
dd g d77F A ofof 3t Olive(1998)
T g5 49 Fold 4 Fd AFHS
Jbrkel & 4 Qlx, @AR) gm FEFAL Y
B g o3 54 e §APE w2
T5 Adg wx gx, FHE0] 2E A
EAE =a g7IEE AHE 48 &
oA, GSPE 58 FEAA HAHE 713
&0 W99 gdols FFs] AT A2FAN
2 & itn Atg

97y AZEJ 88L& T d usH

[

Rel Aetsts WA ol o= HE %3
AE FAA7R? ol EA gdv=
AL a8 79 o] ot 9r|Me &7
3 Edolg &&3 F5 FFAMY uF
Yo mguRe B4,
d asnge THE £ e gl o
g AAE S Zuat g

g oldfXE <E 1>, <& 2>, <H 3>2
Z}#|2  Explorations for  the
Classroom(Engebretsen et al, 1997, ©]3} EMC),
middle  School
o]3} GAMSS),

i
4

Mathematics

Geometry Activities for the

Student(Lawrence et al, 1998,

Exploring Geometry(Bennett, 1996, ©]3} EG)E
Fdoz @ BAolth oF AN HEE

He &, dAY F -5 JstusHAy
Be] &S 43, ol W&ol Avus
#A Helld 7oA 5 Ade WEAstd o
g AAEE 27 98, FEA=E usAA
(1996) Ontario 37}%(1997, ©]3} Ontario),
Oxford Press(1995)l] A]
‘Oxford Mathematics(¢]8} F=Y, F57I5 &
g FAFgAM  ZEF  Shouts(1998)9]
‘Transformations and Congruence: An inquiry
based unit(¢]3} TC)’, Memorial Universityol A]
73 ED4161(Secondary Mathematics Method)
o 7lstHd SUA G197, ©lst ED416l),
dEst £4€9(19999 ‘nEdHm FEA 9
GSPE-&(o]3l &AL AAE & 73w
S34 v W& g 4ot olE AR
T O ng 494 L oFA 43 7
35 8o g AlGA Flojy 2AEF
& 5% AdHd FEd #HE=2e Az Yo
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<¥ 1> Explorations for the Mathematics Classroom2] 24

kgl % - 1%%u 2&HA yrel g "z
FAEA(Oil-well |20} H(Fermat point), 3 HAAM Ttes F JAH T Ho) G
problem) FOIRE W, F HAAE & dY AR 5 FE e HDA
PR FdolEd A2 (P4, MY T4, FHo)gd Huye T|EG, RAAE=, TC,

A) ED4161
AdRels  [AdRIBY 4 (@A, 4T 5) EG. waa s 1c,
ABA ¥ wane 2434, vz s (Napoleon) A4 EG
v dole Ay Uste 44 F sd9 Holrt HaA A
(Pagnano)d] &A |28
g7 &3 AMzbE WelA g 2308 1E3e HdAE EG, TC
H Wolg 2e Fol7 v e AR HolE AgEtd HulHelg #E Al
A]-z}; 7Y 188 FES), E8(cyclic) AHHE, ZEH T (Polemy)d] ol &
© B Z}uhFE}(Brahmagupta) 2] 34
. Hav A, 44Y == AzZtEY doo WM 7 FAH
HEAR o olze AR gol #29 H, HAeholyiH (Steiner poiny) CAMSS
Azt o] 4 A& A (Simson line), 2.Y2] A (Euler line), 77 ¢ (nine-point
(Centers) circle)
<¥ 2> Geometry Activities for the Middle School Studento] 4
@4 F-15%n 247 e We H 3
A A =3 % A, 2F 99 3, 29 34 T =Ha9g 9y
L
A E e Ho) 9joje] HojMq A ®d o2& 9 F&
Py éﬁg Q"q‘.““‘[‘-’] 299 HelAq A W o A& & EG
ALY 25 Az Y
R o] ol 3121l v ) EG, w2d=,
o3 =39 3D qAF Ontarjo, 9%
A W= (F Al M)A
Likls HEYH AAA =79 AF, vy wAi F(ZH AN A, EG,
TC, Ontario
BHE e JAAY, W34 (Kaleidoscope), & 4L 2| EG, 7AWE,
3= T A&, #YPolFel oF Ay old, <3 :u"Z:, "]01 27| 9=, Ontario,
A28, Dragond] =g, A=r)|(HE%, Pantograph) 8} A (31)
23 @3X9 &35 788 =5 2oFE =7E £ ok olHd =

3718 AZTEdSE
¥ B2, 4¥L B9 A9 F2e

ZEHo g T8Y #7EF

3

23" 4] didd o
g 4 3

BoE #x 9o
Cuoco et al.(1998)&
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<X 3> Exploring Geometry2] £4

g FT-1E%E a4 9ol ue et
Azt 2} 21;}7;} dAd (3E4%e F= §8), ¥ 24488 2e 42 GAMSS
HEPINe] =P HojPolF, =Y B, JhAoIFY | _yye gz

ok S4, ulny wAl(glide reflection), Frtizty el o

Ontario, ED4161,

2 oy = o . 3 o
] g o] A 731:}2}:3};1 ;ﬁ;i‘fglogu WAl (reflection), 3 &) Ao ] whAL, TC. GAMSS. EMC
- yE8 29 o]&, v o] (Morl o2, ALY H o] 0)o]o
g Holol 2 0o 2 A Be wolst g | GAMSS. BMC
243 Wgshe 38, 42439 5

g Atolg gol=

Hepuctsol 49 e PHel 53

we F3UE e AN, ALE7|(SES, Pantograph) 3= GAMSS, H3d=
AE | ZdY A%, AHE AAZHE GF GAMSS, %5t

818ty e 8- E(geometric experiment)o)d, &
TE AHE84¥ 28L& d9sis dyA oo
=ZF0AA FAHE Fr2A oHE 5 A
O3 F3gg. A7 =FIR oy &
o AZbsiH R} Parzysz(1988) =& ‘1AL
Aoste aFAel Me=o Ae 713EE o
Freg EEITL Parzyszo] ‘=S 199
ez s, =¥ FAgolgtn 713
b, Z4zte) a2ge s A44ye §3
o & 5 Aok o) JFE o=
AB8E £= stk =3 I 8 a19$
Moz AR 283 I £ AT o
H HELS TYA 2 F U dE B0, ¥F
oAU He HAFEL e Hoz FIA
d # gloh auA, 58 Fhe AHEY ojd
A (relation)s] 213 2g A9 AMquotient)d
7 QtHCuoco et al., 1998).

g8 ALY 29 S d3te Pye ¥
279 2ZEgoldd t2s dud + 9
o 2Eyd, B3R g7Y azedol: A
847} slgaz Ard zYGHIY 47,
At F)e] 9A d2H, AR F)E €93l

of Zolgozd ATy UE 4 % 4 U=

e
re

oo g
P
Y
>

2
L
=)
X
]
x
>
olo

>
LY
o
o o
o
off 2L
)
o
=
o
Y

A A 2
opAe g2
At 9l
oM, SH¥SF
g 22FHAH, Welx AaEe gL F

£ Azt #Fd vxHox 1 &
(F4#)eltt. a1 EYPHFA 2
22 g¥sta HHe & o
+Fole Aol AAFE dv WHoz A}
SE Al 23, H7¥ 2ZEA AF
gte HTEAEE od &Y £ de Uiy
A wep Y A g&stz Qo
o]Ao] dZ2 F5EF AUSA Ho, o]F o
3t F7EES ¢+ A €0

)

5 AHgA

Z

rg oy
=)

it

lo

it

g

_ﬂ:‘

P

>

a

>

N

Ru

rir

[
o

tlo

iz

rr

K

L

rfr

8

2

rx,

=8

ﬂ .
2

2R )
=

2
iy
f

2
ox

e 2O o oY

d
-

o
<
¥

u

@ B7EFL 9% 71853 G AN

2
&=

71818y g AU 444N d7ET
o] 7bed W&o AMEse AL A
W3 AEF A4 2L Fowe HA9

- 144 -



Juz Bl 4 o APY A%y ETEL
Asketa Aol gg olsls FHEEL Y
98 GFS Jo oY 94, 282 ¢
A Eel® $54 WAt 27HE Rold @
% 9lt}. o] 2o 223 Goldenberg et
al.(1998)2 #F=xHQ F78FS T 39
WHoR, A digh AAHY A& o W
3l8Qlo digh FHAAZ M AL A
3 Uk

ae 71ske g2 A
#7332 49 oug 2 Yon Fet
oAl e, AAge Wae AAge Wil
ATFeES olsuNRgeY T Uz 2]
= goge 3d0z Ay AGAA 4
Y, colsuddYs mde BE 47,
‘2E o5WNAY S vaT. old £
9 orle e WA PrEA B 5 e
9% d48-g 3tk oA 23, ‘BE ojge
Aol AN WFE A&t o|Eed oiF
g4 A Aes AgsA He FHeolth

AEEC], dA Ftu 28hdoA 7t2XA
I de L&A HAAaYe v FHL
A7y Al BAFozRE 22 A
O g 71883 AFEE 4 2 A(Goldenberg
et al, 1998). WHEE 2ES BAY I
48 WA 71y A AHA Aes
IUE 239 B §A 878 ¢ =
ok o7d BTHEE AL Hol#d RE 3
44438 ousirg, oo AN &
AEan 7 BAPozRE Hde) FIAA
9 Zolg 23 ¥, A BAY AFe B
A 2449 Walg BAY 4 A 29
g, clde BPRse B J8%E oze
A2 BHE & o8& AI2YHA AFEAT
7€ g

o] Jel& UM =T FFBAE 1y

Arzdtd BA o] Y& FF2 HI) A%
7HA WYe RE AGAGIS Y 2o
7t e AAATYEeE AFPsto Hiadd
wEAFE £93 ke Aotk F, 293
ol9] Zo] Wstz HZAYAYo] Wgd b,
Mo FHo] oj¥A HgHEAE BEse
ojltt. T8 AXESOE &Y F A&
ol FAAHL 5oz A&y, N9
7t 9 JA4A4AEe 29 3L,
£ e HAS o 2HY o, ¥
F3e) age AHe o9 F4E& JHAx
b2 A€ & Aok o714, S
s ¥dste AN Ad e 2w €4
o A olx, FruL WHY FHY AA

]
=3
pit

(=)

o

o

32

rr

.

GHEE Wue BYE S4B, Y
Wl F39 A7 shtd AP -G
g o2k BAWE FHoE YAE A R
(¥ BPTE FoiA Yt WAL oErhe
Ae #A9. a9m, Waol LA 7y

Heol mEl<2d2>9 A4 A C7t F Bl 779
o meh, AAAgEHe] Fole 49 FHL
2 AHE FFUA, 949 AEY A& BPYL
AE CPo} UAIEHA €& BEIA Hn). o &
Ball, AAA4E A FAHoZFH HWY
FH o2& At 2&E FEA Bk

ojxEd W} HAWFE FH] sty
Y& AMede 852 27 ZTE ]
283 28T nvgol E £ 1, 9]
B N2 FES G 4 9ov, 1Y
A S ME BEE F53 olojtiol9 FA=
o]Z 4% 49 HGoldenberg et al., 1998).

olgg g5 AM&L UAFoZ And
g3 FAsHAL 2Fsy FEE A3
24 e @AY g5 a8 Felg @
T3nz 3te FAHEY oxe 93 tiai

e
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R=%
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B AE71)

<29 1> 94 o) 2ge A37

XXX X
X% xX X Xx o
x Xx
x

Cc x

________ Lo

B AE )

<2y 2> WY FWo) B A2e FE

vebd 5 ok F, oHE 845 ALY
F A= A= A7k FFEe ojHE o
Aot A2 F AU Y 2oz g
F8%5o] EA439h Cuoco et al(1998) ©]
A FFE FTEEY FAH(Procedure)’ 2L
EET o)y AAE T 7 ol
o ¥ FrEEol A F UG-

() B7EFH 718154 ojg9 W

FPEL AHed 713EH olgg A=
o8 S5Assta o] BFEHEA o2 dd
Nze 8L & F= Yk 234, FFHA

Az F+34 AXEol e gvle ol

2) A= ¥y

329 H5ARTE $IREY AAE Wi
AA A2E BFUER 1% ¥ 33 19
T 2R UE AR BES A&s A
ANA ol 4 Joke Hel Atk B4A
ANEE SASA W} o]FA BrHA o
9 BAveE ATL AALYA AvHE
e 22 Aok $A B J1SH ool
A diwe) oz obd wlel ot YA
Byzgolgr @Al e 3
Mol ohyEr Fo AEe] AALUA A
g & AL, o8 Ae] shie gAZ 4
A5l grE5L ASHLZ A3 4 A
o,

BEAY gl HAGAYe Wd
o ZHol old TE He A BAHoEYE
2e Azld A B AL v IRd
Aoz FFY & YA, oF FHoE Me
@ 9o Are BPRFL AFHe A2
g7k 9@ 4 Atk gASL o A AA7L
wwe) Fg0 18 URe dEoe AL W
AR ol F7t Hol WA el
A2 WHNARVA FTEEL ALY 5
itk

GASE oed BTUES T 447
golx wde) FAwl A FAHAA B2

AZg ot BAY WOl gold e
e FAsE Wulol Ak A9e wetue
FAAZ A4Y 5= Yotk olA@ Azde =
gE 2A, 4% o ‘B A4 e B

@ A BE A 44 BDE 23, 2 Aol A9 A Ag Aeth

© A BE A A4 BDO| £3Q F4E Aok
® Yoo ¥ EFE adTh

® ¥ AE 4, 4% BFE #A802 st 9 A=ax, 4% £4%9 2He A Ca gk
© MRETE ALEsH 428 ABCE 12, BUA W R¥e PFFIETE AHgst HolA o Bt
® 4% ACe 4 DE #Axdx, d DY AHE BIFUT
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A7t vg st 2ogdrs 22 EAE 433}
© Hgez #AgsiA 2 F Utk

olzg WYoz Aoz HAEE A7
WM A2 FAE AR vobz 4 gloH,
olAH AFLHA AZIE 5 e ooty
netd 71sgkgulgel FA4E £= gtk o
gy oldd AdaE oteldoldw e
W ATHd naAAY £H2FE Hold F
Ak ojAL AFHA ZEHFY 7o) 7]
313y Ao g A HIA FA2Y
A ANE & e AR 1T dE9 &
M2 widslol glA &

Aol Ses

ulok EI-:IJ.?‘SJ AL E

g AHEY BHTEEE
AZE3tEA AEHQ] 5L FHEY A
A2 otolfolin o ZFzIdd, FAE
Aelol g 484 2oz Jsoxn 3l
olffE FES & Zoln A&HHA A
9Ee AFsA 2 Rolth Frlg AP
(1998)& GSPE ¥& H785S AR FHE&
3 2 2dx riee] nsHg gA &
ol wob AL WA wat HFH &=

=
=
[s]

fr rle

= vy
= T

Edog AEE BE, ve AgHA 8L
4 AU AHEE ZSAFd BE FHL
AYeA He 7z FolA HE AHd}xn

Atk o RE mIA o
% Bl o A9

e 28ARY ¢A
HEoz A% A4S

<29 3> WA 3

x X

_04

9 Az e ofololE ZFHEA BAHSE

=4 8730

@ BPEED Slateney e

88A olzel BB ANEL FHY A2
o BE ATH A2, £ AHo)n FAH

o

=

=

A 390 AFH JHLse AL Adse
2odge ¢ 4 Uk YN =99 AP 2
o, £H NEe, AAH Zue 2, 23

g Ao mae A iJr}DM #2833
$ol Wet 2YAE 1SS wLAAA AY
4 FE85L 47}15}1»}@ } ge s
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The experimental software such as Cabri

I, The Geometer's Sketchpad, etc. provides
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dynamic environment which construct and
explore geometric objects interactively and
inductively. It has the effects on mathematics
itself differently from other technologies that
are used in instruction.

What is its characteristics? What are the
educational implication of it for the learning
of geometry? How is mental reasoning of
geometric problems changed by
transformation of the means of representation

and the environment to manipulate them?

In this study, we answer these questions
through the review of the related literatures
and the analysis of textbooks, teaching
materials using it and curricular materials.
Also, we identify implications about how the
criteria for choosing geometic content and
the ways of constructing context, for
orchestrating the students’ exploration with
the secondary geometry curriculum, can be

changed.

- 159 -



