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SRS g £ B dF 2 AU BIAG FRRE A4,
AB7h e FsHE AR oo d@ A, FAW GEALTH WRD A
@743 S5 874 Fol weh wshlo] fri((28], [31], [33]). BEe) W AN F
of TwAoz FPsfe Ade) FuFAH SRRk Wl Wi} EE 1*4
FHz BIHAY el GeAAG FH FaEe] Wast Yt
T Aol AFH 8T/ wgAAl wYHE AL AQzee BPIR F 4
sltt.
@ AAE A ged o Ay EQ S2YE slehe F%m
ul T 34 nHZ FE (36, p.3D). Stamper(1932, [13]
) SsE dads AzAY =378 guse REYc s 1
g5 gA ° AL 1947 F9 olFolth 1947 F8 wsso] A
o gobe] wAS 27 HUA UstelA w3715 YA 23

RIodtooff 2 s
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Ad 2o, At HoR dojk FTHERKY #H3 Aol mF TN 78t
MAEE 7hsstA & Aot

718t 20417] olF R THAC B W/t AUD el 20*1]7] = F29
Aol g8 Fo £27402 Y F£8uSe st &F ol FSHE 7]’3P
WM xNEHer 1 fJde] FAHAY. FEFEE U9 %-.é:t -9
B ootz Fowyd YoM E #E, WwE, 8 5 oI JIo] FAHY Y
gAsgen H2de HFEH FEE WA & VIstuAAM A&(8], 4DE 9%
£ ZAeIA 7lgto] #g Alzte] Walstn Ut o9 Ze v|SuK A I
718 A7 #dEF Aeolvt Al A A9 wsel Fosx Frh s 718
SHAAE AAAA FA e} WS o] 3v} WgEo] gk A TA 2EHAAHL T
718 &3 HAE A7 =+ 48 Zi}“‘“’i o) FAZon, A 63 WK A A
A TEHLE OFYY T2H § dF &S FI 194 AAATz,
st el a&HAgeds s e gt £FA7NE § 7stugE A 45
ot ghdo] W&o Mg Ha ¥4 ] 2ol A Cabrith Geometer’'s Sketchpad<}
AZEJAE 0] &3 FFo] Mo AUHHEAM LZEYOIE o] &3 AH
18 & s 2e At Yehde 5 ZIstasoda =59 94A
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Mammana$} Villani([22, p.3DE ICMIG FolA 718t d7+9] FALA HHd G A
dA 2d {FEFY= Ve ddd disgte 249, vHEdE sk 298, 7
stz A AR A ForALd 7|srt A2 389 BN FFHALZE
ole] sidtolgte 48 94 gloz Qs MELE =9 A7l 9 vt FH I
t}. 71&E d7e] ¥AH 34L& Mammana$t Villani([22D& 7122 8.9k

71819] 4 dLE “Bgeo-)"H "ZFAH T (metry)'= T @olel FHAZA HE 1
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40

AR 34717 FFesd od =R AAZ A delwh $Est 242 8l
AAE AEd] A% $ooz 29Y Jse ags Al FUE; oA R, B
S Qs QU 29e 9 ol2AAY HUS AES

hd

rir

r%r i

ZEEAT o)HF Jete oM @»/\}E 50}0‘1 ‘gelst Tl
A=

FA olF AatdATe 712 ofojgol fEFIE 7]Ert obd YHoA H]EQ“‘:}
15417] wlzoA 2488 I3ste d2sgel B AL AF7E ARHU
17417) 718kt dge AgQ slAv)ert SAsdew 1847 Tl FF T 9
g 3z EAY AV BT AAHd 7Y sHTIHEE
descriptive geometry)7} 7]13t8te] A= AF & =) . 2]
& HE Argrle, sfA7) sl 5}‘?37]”5‘}7P AAG Rolth, ey MFA BT o
7 v)ste fEE=r)ste $3 ooy fEFE = =Ad diste]l tiyaAl
AE Aol o ArH([22]).

2= 7|t Hol Y A AR 7leE 1947 = HIFEH=E 718te &
= B]%Q%i‘jr. HREYs rlete AL fFE= v)Este] o ol 4Ad
AA7} HA Bavke AN gFstgen, 2uRor 7)siete] 7lxd #%F
2 2389 78t slxd #d AT AF}E Klein® Erlangen Program
Hilbert®] 713} 7] % 2(Grundlagen der Geometrie)s 0.2 2.°F% & AT
718ke] Z1zel B ATl Hojo] Wi Zd] @ ATk o]Foiit 1 A%
Dedekind, Cantor, Weirstrass 5o ¢ste] 259 473 7127t AQEA Ay
A7 A v EE dFAAY FR ] B s BEsteE 277 go%q
= R’Z R@HE AFAAY A vste] i 2xide {IY= F9e] &
A4S BASA B Aolth. Mammana 52 ol& Fi “IuiztA 7ste] FAA
AR dge FAge] EEFHY oL 1947 %o oz 1 wrdo] Autd)

R

o hyoalo Job

7 AFEA 8 AL FEL wetP(([22, p3D 2 71EF
FA A EAsA ooz “ARHoR g F4
ZHAQ AF glol nAPe Fem FFANIE F¥S SHA
B[22, p3D). 20417] Zo EwE WEER o)BE S diHoR o
QA FezA 7Ert ARdA oS Agrt XA HJh

7187 dastEg|A o o) wdel e % ¥ 7lEs AT % 49 525
Nz+A ZWo] @Aol A AE R JEd uvtZ AFEH YD, olnA e AFAFR A,
e 28 g8 5o AF HopolA 7g S&o] B AT BFH7E 2RI,
[25]). AFEE zPA3} CAD(Computer Aided Design)®& 93 $8713F Z#A(eg.
237 BxHE 5 A2 OF R FFAAN L&y AP} 7|Et A FES

wa gk

32 ox

e
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215t} JistwsgatEe] WAL 2140 J(8tu s

. stw 78 &34 wAd

Ade Szt 41 dE AAE oldRT Asy) AE 7Y A a4 ®
Z9 =7 98¢ ¢t Gu 7|39 BE EF of F A Fdo] gon Add o
%ol = kX 9% Abold] YA wFE wels gk 2047 2o Lold 3
B&el T3 $FL PU/IHE FYOE £3 S FAGE HTYS YU IF
HQ SN AnsHe BYE MY IWART BUNRD S5 HEH
ZHAE BAUL ZES HYh

1. A3} ol @9 3tu7]s

1892 ml=9 FHTL AKHE st FAHE 102 A48 Jgu s 54L& F
e 93 A<(19, pbI)E HAHF, 25 FHAAN 71stE dFe HAsS
gy n5dR 7N Pz AHES BRSACKI. 1868 iEYs d
DHA¥I = FAF  7)sHconcrete geometry, 7~83d), 314 7] 3Hdescriptive
geometry, 9~10%1d), A 718t Hd A4 E§4-A1d)E 25 7]EFHd 2
FA A

NEA %°] 71824858 93] T4 1562 AL3e= 191143 “gu 583 7§70
g BuAdA ZlgasoA dg3 Feo Eolg AxINAed, Ve gL A
g ey gz ALgsd ““"?—‘)’GH 2] 11 Eﬂ-’r”ﬂaé ZzeA He oliel U7 o
ol gk o] RuME H, A %4 &3

kom, A7 ste] FEAFH F3 } E £ 7]
3o e FAAY. o RuME 8o AL gl U T AF¥FA AY v
Agte] i Fe] AFEAE FE Ao FE3AA, dH Fed AAH §&&
g e TAE EYUEE FANEY. 191197 1917 Alold] w59 F8
BE 47HA F YR “7ls g 9% AA7([19, p63DE A Bt

n 5+ AG(MAAE 19239 wst T25a&da £ A4, (The
Reorganization of Mathematics in the Secondary Education)({24D)lA +8u£9] 1
AAQ BEEE ¢ I BAE olsstn st Yo Aozt i, AAANY
A Ao o] P& ALEA e Alug PF FFH AL FANAG o] B
M7 AN FF FERAY HA oy Fegude gH 2.

718ket T 718t
34715kt 3k A 7IEe] 84
o

[T =2

. B
. 4
. W3

o rﬂ. )
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FEH 24718

718kl 283 F b (scientific training in geometry)
ol A 78A F #H(scientific training in algebra)
ColEH AF E¥

P m om0 o

D—‘ ol
ofj
ol
0

El
=2
=
e,

Rl
Ho
i1k
=y
N
(]

A= ZlstaAe 19208044 A, B, C, D, E oAl &A9 HeE vEgoR
Hol AATHBLD. Ast B dA= £y & £z *‘2‘2—? dAlek gA 7]
a7fs T2 44 l‘«l satn 2eA AR FAHEE

2%, 9, 8, ez T EZEA9e 9 ’%’-‘43 Zfeta, F%E
o2 AAdgs 27 =9¥2 A drt R AAsS BEHA AXE T
523 55 ‘:&03‘3}%12.0%. DA #4718 9F54, NE
T =4, 4] ddirlats. EdAE g9sA w9 A 2L ohdy wbdTlse A
F718t & LFAI doH 17-1849 FaF9 FAE T AUk

o 4

oNf'f
m])‘@_‘s;

2047 A7) 5L Sldnge] ¢ g 2ol 2% + Uk

AP A A v)ste] FoAT K8 @3 A4S YAy 2047 vt 7]e RS o
AL A3 =Folden JgudgE Ae FHel FE ol Rt =FTIstE
FASAA 718k 718 BAY I&eA s vjF@H oz Al A s A

: W ool Al71e] “=F vstadME oYU HAE
gez 3 AHo| olvyzt AL ez . wEJAW (Young, 1925, Fawcett,

1938914 AJ&)E v#g wgtow AHAME Xé?’«]@r T A7Z oldAe =F7]

8 Zels Fotd THY BEAE ousiAY WHd FE ET IAC 72 v

A AL ggolgtye EER 24 S oA g A A HAS

o] Al7lel =& 715 T4 g dietes AXNE AF7t Fawcett([13D e TF

o] BA(The Nature of Progf)©)th. Fawcettd o] @A F5sta gLl 7]
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715t Jlstu g WAL 21M 7 Jiste

3 29 oA MPNA 33 AYe AT dkm AARRG. FAHYL DA
B A3 S 228 A7) o Hdel A £i AUz AR 33

n +Ase, ol& APstett BAE Adsttd Fdd 2¥e =
2EYE 399 23% 0¥ G4H AR AF 94D

2. AF% A9 w7

stdgitis ANkE Yo FAYL sk

7b4 gtk J. Dieudonné([10]) & 19588 OECD
A F9d RS FASH ATl d F

Aoz FAHE ﬂﬂl de¥e FAY AFE Aldie vstase] SR AFAA
N2z 8 F23 3371389 3tz 998 F Adnh

1960 423 -*rﬂ% SEEEEEE
=4

m\m n

(1) AFAAE o183 H2

Im

371 g gk %!
T 7188 gEs S
ELE.M% ﬁii *-’?-7301 o]Fojxl Zolt} FE &t

Fefo] 4L 19309 Birkhoff7} #l & 6él;fﬂ(rnemc form) & % A
o] FOJHTH([3, p.3D). stEEoko A9 olelgt e sFo] G 7]
= WEE sl gt. SMSG(School Mathematics Study Group) X ¥HA] ¢}
SMG(School Mathematics Geometry) A& zH7] BALE A EA MEAGA HF 3
A FEFHUE 7iste =gl Aste] A A A uidt B4 ols] HEoH t
o BHEA Zg Ao @clol oz Bt '
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H

1 g
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o X
et
r‘if ne E,
ok ™ g
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E,Jzirsxé
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b

AEHQ F2YE 718 AFPLE AV §¢ ayx £5 EFEY dest A5A

Al Wg A oldel FAsATted vk AF dFst Fed vIst TEAA 9l
AR WA e F7Y PP Al HEHA Fgern Js doirt di dojs R
HA ggth 25 FEE dest 92 AFAAd A 9 oFrt e o ol

%2
g FHL o old T3 B Fart dvk (36, p3D)

At AAA Aed SMSG 2FAA 9 SMG ZAA e 715k “¥ ZZ(Birkhoff) €]
A Hao 7xsgoen 7138 d, Ase 5FE Ao27([36, p3D) Holth
SMG ZFMo $Fg FF9 dRE dAA 3% 20 (3 pdd)) .

L 7o ¥ g Ave A4e od s ok
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= 2 AdZE
"1i g8 F dol fatd & shvbel 0 digsted o Abele ‘A g n ATk
({3, p.45D)
F 3. X]'(ruler) T
A 9o g3 e oz A5e gists FEC] Uk

A 99 A el @ shie A5 Bgst,
Aol st A4 99 @ shtsl Mol B sei,
4 Aol Az 2 Hol Mests T A% Abolel A2 A Lok

'“"N-“rﬁiﬂﬂ

e ()

T 10. &e] 54 FF
7t zho] thate] 0% 180 Abolsl A% rol © &Y fe@h o r& I e 7

(measure) £-& Zt%(degree measure)dt F&t},

dhte 3 8ol FNE Aot 348 AgAvbs B FEaelM F3vIEE
Agdor syl ARsdthe Holx, v shvte FvIsH LRI At vl
Zelo]l xFHThE HFolrkpd). FRAA Me =FzA e 71sKHA7IshH 7t vl A
F Folghe olFor wEHA EFHUH 2xbHde FWiste dgd sel
MEA AU BAC 9 =Fgel ZxEHAR A FLVIsE U8l
efstslol A@7|stE AE Aol

19661 SAIHEl 184] BAYES die® = 7fdE Iﬁv‘n’rﬂ}zéﬁ-f:c’. 'A‘l ]%JCSMP

3
(Comprehensive School Mathematics Program):= %8
Geometry)eh o222 H, A W F9o F3UstE, 13
FAH4]). BV s E FFolY §28 7tEA Y] 9
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J15tet Jlstugagel X 2147 JIstR®

< O0FNen BYPojFez HHE £t HE FANMY HEE TGFE A=
F3a 71stE BdWa Yo 2EHT v A% £ TdAM AFES 2,
3249 ofd 78, YWEE AAE tdF, §3F AF7E, HFSHE 7EE A 5
T GAIA Edste] HEAH R =T, BY R IV E dFUsE
ol-&3te] AFAT([4]). o] A7le FF5dE 713 A& =& 23 CSMP A3
o Z2AY(38Ddle HEA= 73 o A5, dFris, v, f2Y=
Z1stel & A2, TYAA T& FARZ G =FE UdF TFH o of A
7]e

A=

_L

A& wolA gad W2H FAH AAZAY o] FEAAA Ysuz
2 ¢4

(3) 344 %%

BasslerS?Jr Kolb([4})% 58 @]B] 8 WAFEE 943 aAdA Mg g E
&3 2ol A FHp. 359).

3%, A2, A0l 2AY A Nge AT A8
- EdH 2% Y44 39¢ $Asn 2]
- F2g su P3H0 R9s Be).

Bassler$} Kolb2 71338t3 &g ‘59, 29, o, d5EA, 4% A9
o #& e 71 EE([4, p39eletn Hedtn, FSHASAA o W
of A olsA Ak Bt o9} 2L wF FHE FYAIN] A% AFEA
i do. Aqrldle = AAS Ao ol MES Yo 5
H(gib)olgte €0l AHAE WEEE g¥3le AFSEA/N 2FH IdvH(4, 372)).
MacPherson([21D)e] WEW, A3 gt FAEL FYo 2

= T%& FHATY] st 2RI FoF g Z
A 2588t F5 s XA, 1 A3 wjFe] He 8
 AAMS FAEC] #8 49 AYH ouje FRPE I osste AWsiA H
Kot

:4_‘
o
of¥
" o e

19609 th s 708t Al Sl AGH BN B A Wse AR AR 3
Jdg Fxsdn a2 9449 FPL AAAAYG A8 BY 2 5 A4 9o
QA e BH Ze T wAyel PPz Hoddon, 43 49 a7s TG
Aot 2 oW folge A doldh ey WRARY LEFPeIN Aoe
A ch(21, p. 66])

Thom([39))2 A3t Al7]19 FE= 718 % §AYE YIste] FAAAL ¢



Aetm Fud 7iet s Ao e AEAo] R AEdE olF HEd Fu 53
AN FEIHA= 7IekE Fwete ok wbebgk wp ik Thomeol I8¢ #EH=
71ste] AtAlE g moe 7gE R $aE ovste Ae®: Bolop ¥ Ao
o 3 ol AFHez F2Y= 7EEte] e WEd =S o A9 dn
T A AL ohn = & tFEEd oA HEAY 7IHMUA A 7
Hol AMFA ZxANT =dAg Lt g fo] Argo] ZFxHo 78k
=T AL olHET U B4 FHE HA HA7] WEelth

1812 Anderson 5([3])°] A=3¥ School Mathematics Geometry®] =a}o]t} o) i
A e BxpA AeAAA A xg HZ, B7)8F 43, 44 FsigE o] A7)
ol g

ASage] 4 AL 4+ U o WAMN F2Y wE Fio A¥R
o9 AP, ARYYe) FUE A2z @ FAH, AR E= 5 H Aolg AYe
QG £ B V)t SARS N ) shastel O, 10, 169)5°)
S BelAn Qom, AGAAL 70 e 2o o 3

T

st

2

1L A4 e 23g x4 S 11 FelA o] e

2. 3§ A4 12. 88 mdx &

3. 74 13. g2 g B

4. 4, 3H, g 4. g5

5. Zta 4hay 15. a8

6. T % 16. &3 +

7. %% 4Ry 17. &% (concurrency)® 2%
8 713t ¥%54 18. 947 #¥¢ &4

9. FLoM A AM H3g 19, We g %7‘3“1': A

10. FPX2 FHA 20. #H 9} A

29 1. School Mathematics Geometry2] 23}

o] Al719] diEAQ & F%5en 38 SMSG mHHA([36)d = Faa 1, 23hd 0
d), ulAZEFNGQTAE Hxe AHFEeZ T
wna JAAE, 1 hdol e f2d= 3d ¢
al

59
AT RANE FRAE 5 Gold A%

3. Al o3 St 7)5): 19809 E FAH o=

M8t o]% 7]5 WK EAL IA F A Wk JElgd stvde 581
A A5 FE 2538t g Foiyd A F& MM ANEAE J4F 7stu
% tjalel g4 7)8l(informal geometry)& ZFshE Aolm g ¥ JiXE 7|
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J15tet Jlstw Ao B 2147 JotuR

g 35 499 0e 993 FFAAY Jleke W2 g @ 9 S¥e o
FshA HgsHe Aoln

1) nF44 718 Z=

MacPherson(1985)x_ H A3 718 dFEL 75 olojt]olE T2 £ YA st

gEAEdA A5 UEog 3E “ololtjols} Bl HAEE Y] FEI o
ol &7}t °"‘”(p68) Rojojol JTtAA, ol JIFE FFAIE F FAR =F
o B, diA, 2%, Hd-FHA& A3, &%, S Hhomeomorphism), =3 (limit,

squeeze), #EE A3t Yk

NPy vla @v4E B4 8 dgd Fulggern HEsA b, 19709
o F9 olF wFo] AM({40D)Y van Hiele 2ol IAA 43}FE 717 AL HQ
o P. van Hielet® 9494 FHoly 84 AL S F75E 7|3 59 oy
bl AA Aol A %E‘r"’ 7bastn, 454 J1EEEs Astd g4H 4
ol A E=Fo] gig A7H, Ay, BAH @77 Aol dvin FFEHA
oo BdE HE3 7)E w&S WA =¥ Awgoen, =F £ ©
Aol wl@AHA vist @l d‘i’f-r AW FFRE-E o n58L 718 ZHA

((16D7t 2B = g

—_—

(2) N&} F2FHAAN F343 9449 2=

71318 S¥#AEoz AAstd 25w 1shdoA 1d ¢ 7tEXAE Qi i,
718, 84S T8t e dgdo] A WA A= SSMCIS (Secondary
School Mathematics Curriculum Improvement  Study)([30D)e]  Al¢te]  wiat
Craine([9D)2 718te] o2l H2e Fgsted 1d ¢ 7stz2g AYsiRo.
1982-83d 1 E<¢H9 Cained H]fﬂ“zi’ 2oz AFstd, “HAFH ddo

H(pl200€ F78H FHE7|E, ¥, FE2H FEAA, 343 $HE FEsA U
%4 A2 BAdA d8g =z

) 2N A4 Wg

o Al7] divs9] ZlgtuAME vEAY H2H 4L tdar AxdVe e

NETFH Yol HA1HQ ek QT Neubrand(30D & o] A17] 59 7lstws
Mol S4ol wated, A7 5 ERAPeA A FHE £47 BANA TFY
n, FYW FARE 99 FAY Pz ANGD AL, BFHT 9B Ao} BA

D uSaMe 7su g A2 108hde 1 o] Fo1 3.
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Zhaats A4 dojE Algste Ao ddm Husdch oleh 22 AZL &

JuetsE T gt 198030 713k A of A ‘QH“* oz WAFHE SAo7|E &t
2% van Hiele 229 71%3 7]st 23 (Hoffer, 1979) ‘43 7 DA Azt

g 39 BAEY A4S FHEAIE @522 /F WEE 42

AlA thE Abelelth

Mk a time dial like the one shown. Use stiff o,

jsper or cardboard. The circles are concentric,

sl the smaller disc of locations may be at-

vulied to the larger one with a paper fastener.

j. What is the degree measure of an arc be-
fween two consecutive hours?

. What is the degree measure between Los
Angeles and New York?

£ What is the degree measure between Azores
mnd Tyeacl?

£ Whut places on the dial are four time zones
awiy o Chicigo?

M.

g

5.8, Mishmght .M,

Iy 2. 484 8% (Time Zones) (A Hoffer(1979, p.187)
4. Standard Al 9] 3= 7]s: 1990 0
(1) 7182 53
199090} o % |G mgol e Bl AA AsHLT, o A7le] FHLE
o =

F3 Q¥ Curriculum and Evaluation Standards([28]) %
qA 71et ARG FxHe WHIE 2 RAZE 4T = Jdoh FHAA
%

42 =r)8e g RgE RE shd £FdA W B3 F2EE T, Ceva
A T ALAAG AA 9 A A Aol A B AE TG A
A g wged FEs, 75 FPAH BPAA mrlRvE AGAAR o)
=4 #alel Zrlata vk = ¥E ZHE ANV S AAsrIRG AATA
S&% mdye Az, d4Pelyd A T AREFY HFHA B 374
Z1stel = BAE T 7)) AFH A2ZEJIE LY £ A &0, 9 B
|4 28 (2-column) F% dalel 23 2 BPE WA Fdel FUHL A
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71519 JIstR g AEe WA 21MJ| Jlste g

1 1990¢T) £S53E SRS ARGA ] F2Pe B3

#Hol FrstE R Aol FAadeE A
FEE FAFEAN WE FF - guE FAARNY REe= 7§
A A I wEy iy - A3t 2] 9} betweeness A9 3
- A AA - EFFH #HAAY 73
A 4L 2 28 REE) - 2-column %3
cZHFEE o188 2-, 34 =Y 7 Ui g AHdAd
- 3249 713 - 8o #g Ay
ARG 2o wda -EERF2 Ao M) eE

(NCTM, 1989, p. 179 ¥ AFA)

NCTM([29D<& ©]&4ut Standard 200090~ 19903 F5stm &g W3s A
AMBEAAM  5-8FdoA g 73 n&HAL HPFAY GFE FHLE 7)88F =7
o BAAR FIRGE Mdste] olFo o]FojA A FEBL folFA je A
olojel gttt FAET) Standard 2000& nFsIAME 71E FTEHI A
THoR g 4 JAEE #HE, A48, HHY HIH =53¢ @4 2= 1
doem o RN AFH AZEYE HHs] agHoE ALE £ Addx I}
th. Standard 200091 “Yebd N &L 2 2HE o @Y ¥ 19893 NCTM 9
Curriculum and Evaluation Standards for School Mathematics Standard$t &3
WX ZA 22 &t Standard 20008 10702 % (Standard) & ‘718t F3F
Zz}(Standard 3)'# ‘T@ 1 F&(Standard 7)'S Z47] W83 F(content standard)
HAQ F&(process standard)0.2 EFAIZ|Z Ed olALE =FE& TFEY 9
(proof)¥ F&& FEAK AL 842 Zxe1 slow I #4E WEAH
718 gl TFAFD 2N HP AR 7|3 49 FASE AL ¢ Jrh

o
u

ks, 1990d ] 78t £S 1980dte] S & FASHA AAEAAYg §&
3 mdgo] FAHY AFEH LZEJAE L} TP Ho #HE Holz g
on HAZ 39 dgaHge w4 Geometry by Discovery ([14DY ©wFe] F58
718 AH{MY Geometry in Action ([18)), Fractals: A Tool Kit of Dynamic
Activities ([7]) 59 7]8 &5x83 0] o8& 5L & BHAF.
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¢ Mathematics in Context (NCRMSE & Freudenthal Institute, [26])
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([p.54-571).

B 2. Math in Context®] 718t 99 74

4 A% % % ¥ @
FU5E 9 A w3 A
5/6 FollX B7]
FAEREFAREAE
6/7 s (B4, 29, F9)
ZHGYAGS, FFTY, B4A)
8 A =R 2y
2 ETRII(ANA, 27, SAE) | dAYEH o] T (HH, 512401 )
8/9 AR 2407 EES EEX)
AHE ZI(GEE EAHE)
st gA e A Ag AV AE 718 d9e Fee qE AR N5 S
dZen dFas P82 este e EAS @l g F AR 2L
A & B A=, Jetagkad FE, 9, $324, 7147 GHE T Ade
gANA AGAES st TFF 4ol AN Uk Fa 2387 ¥

449 F9e 8 9 Ho A

e Connected Geometry([12])

Connected Geometry+ V= Education Development Center(EDC)7} NSFeo] g
2 Ade JsadMz ‘AHae 584 A (Mathematical Habits of Mind)’ o] & 3
& HANAQ $EA Alawd e 2dE Fu AeK([12, xiv]). o] Z2 o] 7]
3 gEg T3 F7stna dte YAHA AAEFHAE g Zok(12, xiv-xix]).



0
)i
Ho

OBOlE ZAF Rolx @t AL 1goez 1d7)
Oxg& FHstx A7
OM&} £Mo AuF o] AHE3}

3]

ot& AA A&7

V. 2147] 715t o @3 A3

i

1. 7\5tsh At age) 24 A4

7189} A1stugo] i MReE AAe vEe &8 HHY #HEe AvidErh
Steen® Forman{[371}& & 8o tst Ao 58 ddo] st AHEA #HAE
ZlEstHA 2 389 HY wiEd digryg Zsrt o &g s

AT B A G AN oS fay] By ol v &R Bol 78
FEEHA ol &FE ATV UFE oj&stE JdFET A Wk vEFes 4
A el B AR Fe 334 JFe 4AYrE AA FE2T AL &
Fetn gk EAHE AFANE A JErt EAE Adsin sty o
AN QE Ao Btk Z griel A4F BA AuRS o, w4
o Aug Azt 24X 8% 83037, p.236)

ok
R

tlo Yo

1980 Al 42 ICMI®IA ], Dieudonnée 7138H7F “AEH oz F& WA A7
Holvpeh [] 2 A4 vEe gyde $87b54S =eldston 2gAM 39
o RE EFokiAd b3 R¥EHolm #KE&3% =TV HAW'(J. Dieudonné: The
Universal Domination of Geometry, ZMD 13(1), pp.5-7 (1981), [22 p.338]Jo A A<l
) gHsinh A9F 29 =7y EF #g AFEAY 3L oA £39

RE 999 &4 ForiA gHd AAYE Bol: Ve FHI1
J. Dieudonné([10D)= 1958'd OECDA|RYolX /2= 7|88 st
g AL FAY A FAHY g5 ZA 9 42 &

aE Ozt Vs 84 Wi e BE G 7lste 98

)»)1 w 74

ol
2

- 119 -



215t J|stn el HENY 2NMIL Jistns

2 5 v,

1992'd vtk AN 2P A 73 ICMIAA = 7}3}51%9—1 Fdo] vl ThFEHA
A HAT(22, p338)). 71818 F3tel #3, PHojRoer WA 7 Alag ol
o Y, d9FEnS9 A, T8 =72 oHE %: ollzt 33t Hste] g
I AQE ANAAez gt FHoly ooz 57 B AYogM
go] gt APozAMe 4Tg nHsn Utk F EIFYT 2EdY =T2A9
Qo FAE Zeve HdA 2047 Jstage FLAELe 294eE o $89
#dEgn & 4 9o

2. 7133 Jlstn S

ZlE€d%e] 22 Ad93 Hoo) Fx3d 7)d 259 FZT HyE dgs AHT
ZZEY &4, A488 HI, AgAH HI, B8 F2 Byez FEIHAY. 2 7
& AA &Y A5 A 7tz FR(22, p33VNIH & dted o FEL A
Z AFH AZEol9 £dd 9% Rojtt

ICMIGT+E& 7122 Cabrivt Geometer’s Sketchpad(GSP)9} & @78 AXZE ]
o} 71stu K7 AAE AHEIZ

1) Nzts =7 &8

Al 24+3 Efﬂd—} 4 ¥ F5%a #&9 ZEgES A3 54 w89 ¢y
oy, 3H EPL 1% FIH Alzme FAHol IFAH Fdoln. UnkyoR
‘1"6‘% age AL FAY A7 AR A%H REE s ) TAH
Z2E F7= v AAg =7 AFEHA v §4044 BE3E s #¥d 7
3 At A 23 e A A s dHez & su
2 FAHEo] &o3tA P}

Brousseaut 3EA7l ©& Aud e HAAE IFEAS FAS AEs) A5
GEAR P FAV YL & & UA &9 FEAe] P A=AE Fe &
7 Aol 3o 7HF3{Edl, Laborde® Cabrist 22 #Wd AFH &=
Edolrt vtz 7)gtmf)A olald B3 & ATt FFIH20]). 53 =FE
Aoz WA | e 5EAE J4se Aol FR8T oA FHAEL 7
& Sggos AdWEr HAFH LZES 718 EAMAC] 7Hsd &3S AT
o 713 EAMAA AR FAE AT BANEAAANN SdgAst AHgste A
HFS $27bsskA FoH(20D.

[‘li‘

1"
_t

- 120 -



A =
A Fozn “Tolgtd ofEA? TE “To| ot U e AR ¥
A4S ATet adn AFHLZEE FFANA =FH d9FE T

dol 244 FE4 AdE §¢ 23L JhesA v

ol ME ox ol oo i
o, x O i
db ot §

X

b
R
o —fi

IS
ot H

ot

KA Fok(2], (17D, =

A
L
F3o) A5 e Y A

o & ni o %
2 g M
3
Al
N
-

A

&
N
Qer’
=
oo
lo,
(E
®
ol
o
e
N
_\;._I‘
o
2L
)

==

i
N

A geEY E3 AFHAZEYO I} AT FE

E 22T AR(CAD: Computer Aided Design) &2ZEg e /& 7hs
CAD 2ZEdolg agHoz &85 9% 2

CagdEE 450 AR ETS HITHoR Agsted
}38 ATsor Frh([32]). oleidt Wt st 718k &
234 ¥ Aol Standard 2000914 FHFAS
AL olelg Agy FHSA F& Aow B
CADE 3% =8¢ AZ4gstn sfstu W@z oA &S Role I+
A ok Bk ol =¥ WEH o],
ZEol9 Yoz fAdH AdH 7ol
% RE FAZA 1990 € st v] el

rlo
2
=
N
ol
kI
Ho

oft
2
, b
ol
2

fi
e
oy

Lot xR d¥ o
o

k1
i
N
Mo o o g2

N 8B

2

4y op
H oo
s
AN % i o of

£
o

off 2L

A FEg wa g

<

N

Kl
Ho

349 Axd WA HAH
ot} €& Hetue

1947] o), tiash A+AAE FAoD aW TraY %3, UYL Bz



21518 Jlstn s g el WAHID 211 J)6t

At Zlsks 19809 W o] F HIE A AxHu, HEF HIWAANAM F3
A 4245 2ddgo] ZxHe w¥er z2m . 2147 JguseE ¥
% 2o ¥4 Jhed Atxst o W, d9FESK9 A, &
ETEAMY 98 ¥ oty 8er Hete] Add HAe AZH BRYA, 23

EFRAY JFo] FLIHA nAFHE WFor &
st o

Standard 2000([20])] FW3# 28 48w &e HY arz FRSE o, F
472 AR 75 9o xRAReEA HBAY 75 99 FAHE F F
BR7E $RES FAT e AZH BAPNo 2 J)5 o QAL W@

< g
AtElE @ 5 o AJZE AIge] VEke $4F REPY ETFEAMY W] 43
g A FEF FAAA] 447 g ddd 2280 A FIE Re 87
goke ICMI A7 $gue Zstagdx AAbete w7t A
Ag7AA FAUe F5u JaugAF L WA WD AAY FFde
st 71€ ESAARFE 2R st A, o3 HUY gdxd, HEEAxRAde
it 284 UYL 3 7] A& W&ol doAA A 33 43 m{HRA
& Asta o] FFEe 1 ofdF A dEA gk A 73 T’L"E’Jrz*([l})i’- =
T7IRLSRA ‘=Y 9 ArA =R 7NxFHA H4EE ofFstn
498 F JAEE A=l sy, =¥ HEE &7 Hstol Aw, =4
& BAL, psehst e, A 7A4 IEHAFA HE FIHA
HA T AFH 2ZEOIE AHEete Fuio] AgH itk aEyd 2R
3 SHEH ArEAlA 2 ALETE AGEs Ry ETRAMY
F3e A8zt 2vx & 5 Utk 7l mFel g A3
#Re) wgstE T HE F9E= 2047E Y 25AA

O
o

R

R

¥ —{}X'

o o2 2
EJ I e o

o,

O

@ Bast Qoo ohgel oleld Wi BFel FFEUR
BAPYA B BEAPAE HFHo2 wYHjor T Rolk |

23 24

1. AF/H. (A 73 <& 11}

A F A 3 AL, 1997

, B9, olFH. "BTEVEHAZEYY 5 Mg € 1 2R, T
ngsAT. 11(1) e %ars] (2001) 193-206.

3. Anderson, R., Garon, ]J. & Gremillion, ].School Mathematics Geometry.
Teachers” Manual. New York: Houghton Miflin Co. 1966.

4. Bassler, O. & Kolb, J. Learning to teach secondary school mathematics. New

02

, AFRIA A 1997-15%. [EH 8] A& o

ot kI

b
o ot
B &

- 122 -



o
ox
Ho

. York: Intext Educational Publishers. 1971 .

10.

11

12.

13.

14.

15.

16.

17.

18.

18.

20.

. Bergez, ]J. Discovering Geometry. An Inductive Approach Teachers’ Guide and

Answer Key. Emeryville, CA: Key Curriculum Press. 1997.

. Block, S. (ed.}) Discovering Geometry. Teacher’s Guide and Answer Key. 2nd

ed. Emeryville, CA: Key Curriculum Press. 1997.

. Choate, J., Devaney, R. & Foster, A. Fractals: A Tool Kit of Dynamic

Activities. Emeryville, CA: Key Curriculum Press. 1999,
CORD. Geometry: Mathematics in  Context Waco, TX: CORD
Communications. 2004.

. Craine, T. (1985). "Integrating Geometry into the Secondary Mathematics

Curriculum.” In C. Hirsh & M. Zweng (eds.) The Secondary School
Mathematics Curriculum: 1985 Yearbook, pp. 119-133. Reston, VA: NCTM.
Dieudonné, J. “New thinking in School Mathematics,” In H. Fehr (ed). New
Thinking in School Mathematics. (pp.16-19) OECD. 1961.

Dieudonné, J. “The Universal Domination of Geometry” ZMD 13(1), (1981)
pp.5-7.
Education Development Center (EDC). Connected Geometry. 2000.

Fawcett, H. (1995) The Nature of Proof Thirteenth Yearbook. (originally
published in 1938) Reston, VA: NCTM. &7 &, #Fdo}, sts (9). 5d€e 2
B ZEAE A 2006.
Gay, D. Geometry by Discovery. New York: John Wiley & Jones, Inc. 1998.
Griffs, B. "The British Experience” In C. Mammana & V. Villani. (eds.)
Perspectives in teaching of geometry for the Zist century. An [CMI Study.
pp. 194-203. Dordrecht, Netherlands: Kluwer Academic Publishers. 1998,

Hoffer, A. Geometry.: A Model of the Universe. Reading, MA:
Addison-Wesley Publishing Co. 1983.

Hoyles, C. & Jones, K. "Proofs in Dynamic Contexts.” In C. Mammana & V.
Villani. (eds.) Perspectives in teaching of geometry for the 21st century. An
ICMI  Study. pp. 121-128. Dordrecht, Netherlands: Kluwer Academic
Publishers. 1998.

Kimberling, C. Geometry in Action. Emeryville, CA: Key Curriculum
Publishing. 2003.

Krulik, S. & Weise, 1, Teaching Secondary School Mathematics. PA: W.B.
Saunders Co. 1975.

Laborde, C. "Visual phenomina in the Teaching/Learning of Geometry in a
Computer-Based Environment.” In C. Mammana & V. Villani. (eds.)

- 123 -



71512 JlstwstEel HWHD 2140 J|stu R

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Perspectives in teaching of geometry for the Z2lst century. An ICMI Study.
pp. 113-121. Dordrecht, Netherlands: Kluwer Academic Publishers. 1998.
MacPherson, E. D.. "The Themes of Geometry; Design of Nonformal Geometry
Curriculum.” In C. Hirsh & M. Zweng (eds.) The Secondary School
mathematics Curriculum: 1985 Yearbook, pp.65-80. Reston, VA: NCTM. 199,
Mammana, C. & Villani, V. {(eds.) Perspectives in teaching of geometry for
the ZIst century. An ICMI Study. Dordrecht, Netherlands: Kluwer Academic
Publishers. 1998.

Marsh, D. Applied Geometry for Computer Graphics and CAD: Springer
Undergraduate Mathematics Series. (2nd ed.), New York: Springer. 2005.
Mathematical Association of America (MAA). The Reorganization of
Mathematics in the Secondary Education. In J. Bidwell & R. Clason (Eds.),
Readings in the History of masthematics Education, (pp. 382-459). Reston, VA:
NCTM. 1923.

Meyer, W. "Recent Applications of Geometry.” In C. Mammana & V. Villani.
(eds.) Perspectives in teaching of geometry for the 2lst century. An ICMI
Study. pp. 100-105. Dordrecht, Netherlands: Kluwer Academic Publishers.
1998.

National Center for Research in Mathematical Science Education(NCRMSE) at
the University of Wisconsin-Madison & Freudenthal Institute of the
University of Utrecht. Mathematics in Context. {Vols. 1-40). Chicago, IL:
Encyclopedia Britannica Educational Corporation. 1998a.

Mathematics in Context. Teacher Resources and Implementation

Guide. Chicago, IL: Encyclopedia Britannica Educational Corporation. 1998b.
NCTM. Curriculum and Evaluation Standards for School Mathematics. Reston,
VA NCTM. 1989.

. Principles and Standard for School Mathematics. Reston, VA!
NCTM. 2000.

Neubrand, M. "Tendencies in Changes on a German Textbook Page.” In C.
Mammana & V. Villani. (eds.) Perspectives in teaching of geometry for the
2Ist century. An ICMI Study. pp. 108-213. Dordrecht, Netherlands: Kluwer
Academic Publishers. 1998.

NRC(National Research Center). Reshaping School Mathematics: A Philosophy
for Framework for Curriculum. Washington, D.C.: National Academy Press.
1990.

Osta, CAD Tools and the teaching of geometry. In Mammana, C. & Villani, V.

_124_



The Korean Journal for History of Mathematics Vol. 21 No. 4 (Nov. 2008), 105 - 126

33.

34.

35.

36.

317.

38.

39.

40.

(eds.) Perspectives in teaching of geometry for the 2lst century. An ICMI
Study. pp.128-143, Dordrecht, Netherlands: Kluwer Academic Publishers. 1998.
Seeley C. "Changing the Mathematics We Teach” In L Carl (ed.)
Seventy-Five Years of Progress: Prospects for School Mathematics. pp.
242-260. Reston, VA: Mathematics Trust of Education of NCTM. 1995.

Serra, M. Discovering Geometry. An Inductive Approach Znd ed. Emeryville,
CA: Key Curriculum Press. 1997.

Sitomer, H. "Geometry in an Integrated Program”, In K. Henderson (ed.)
Geometry in the Mathematics Curriculum. Thirty-sixth Yearbook. (pp.303-333),
Reston, VA: NCTM. 1973.

SMSG(School Mathematics Study Group).. Mathematics for Junior High school,
Vol. 1 & Vol. 2. (1960, 1961) New Haven: Yale University Press. $t5 48t &
AT A(Y). B3t SMSG T3 St E mBM H 13, M 23, FuF. 1970,
Steen, L.A. & Forman, S. "Mathematics for Work and Life.” In L Carl. (ed.).
Prospects for School Mathematics. pp.219-241. Reston, VA: NCTM Trust.
1995.

Steiner, H. (ed) The teaching of geometry at the pre-college level
Proceeding of the 2nd CSMP International conference co-sponsored by
Southern Illinois University and Central Midwestern Regional Educational
Laboratory. Dordrechet, Holland: Reidel Pub. Co. 1971.

Thom, R. 'Modern’ Mathematics: An Educational and Philosophical Error?”,
American Scientist, Vol. 59, No. 6., November-December, pp. 695-99. 1971.
Wirzup, 1. "Breakthoughts in the psychology of learning and teaching
geometry” In L. martin 9ed.), Space and geometry. (pp.75-98). Columbus, OH:
Eric Center. 1973.

- 125 -



The Korean Journal for History of Mathematics Vol. 21 No. 4 (Nov. 2008), 105 - 126

The New Directions of Secondary Geometry Curriculum
on Historical Perspectives

Konkuk University Kyung Yoon Chang

This article summarizes the historical changes of the secondary school geometry to
give insights into the new direction of geometry education for the 21th century.
Geometry has been considered as an essential subject in high school since mid-nineteen
century in accordance with the social changes. Since the development of computer
softwares such as CAD effects on the role of geometry in work and professional
societies, the knowledge and skills the contemporary world require to school geometry
have being changed. More focus on applications and modeling aspects, expansion of
reasoning and problem solving, emphasis on design-related elements are features of the
schoo! geometry for the new century.

Key Words ' geometry curriculum, historical change, computer, application, modeling,
visualization, spatial sense,
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