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=x0 H A =L oo o oOJslt sk = =<
STEN 2ME St UL ALS s SSAIE F=
o1 71)
RN TR
FusoA EPFY TFe 3 7127¢ =¥ #Ed AdINS T8
EAdoR gty I 7127 S5 FE of 7hA WHEke #HA R 3l
o T¥TEY AAE FHUREL FE NIFL L 23 ok 2=y g
I} AdE ol Fe A2 HEE T U s B
B AFdAE FAE 584 #3 Ay =3 FHE NdE Aol #AH
olFle] FHEOE BI FFEA BAS B I V2V &5 #EE ag
-85 ARE FESI ol HIEOE 3 AEENS 5 u§TE AAHS du
2} gk
< X3 AAHR] AA B TH, =¥
.M = 5 Aole] 47 BAE NZHQ FHOE
HrE sEoR FNAA4E dFsta o

T2 Zh(spatial sense) F+= 5 E(spatial  (Clement & Battista, 1992, p. 444, A|AL).
reasoning)®] Aol #3t AFS  FuwFEL]  Garnere TS, F7HA S (spatial intelligence)
EE @AY NCTM #E#22 Yey Ak o & #F A, Ao ZEZQ 1A% #ds
71A Feta e AL FH B ¥W¥olu FAS FYsty] A AAAE NG
g A MG Hezs ARAHA =4 & F e 7Y 2 AN A AR A
o2, 718kl Fztel 7z, B9 7|gHd #FHE, AAE EYHA AT glolx, oA e
EgEol JIXE #HHoY FAE guisit o ¥ F e sELE A3 JYTh(Garmner,
(NCTM, 2000). 1983, p. 173).

Bishop(1980)3} Harris(1981) &3t7+2tel] 3 sl 5ol Al E=EtE J|slnSe] SRAQ)
3t F 7K 83 QA4 F ‘spatial orientation’Z}  FHIENCTM, 2000, p. 41; n5387]&H, 2008,
‘spatial visualization’= £ 9t} 53], Bishop p. 58)= & AAY Aol A= BAE 3l
(1983) ©|E ‘spatial ability’e] THANA =8 Aty YA FAEY FHALH 7EH<
AEE 4t golet AAAH FHE oldlst AHolY FAE FHAste TEHES AEste
© 58, =99 AAAH x99 Wy 2z Aot

A=t 8L, kbchoe@jejunu.ac.kr (A1 A &F, 14l A A}y

RS = NYe)

o] =& 20148t d = AFdgtn stEEATFH A
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ull, 2009, 2011). Beslin & Simons (1993)
[e]

Foletta & Leep, 2000; Adabor & Foley, 2010;

Aol FH HAAATE (Beslin & Simons, 1993;
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o] ¢}
el HZ (.

FeHp. 209, [Z2F 5)).

9 (2009)
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g SFEAE TR AU, FHHY . ST 1

ETE 8% nyPgow e THLe A

A7, AAA F2 P AL Ak E | ==my

8], o] =RAAE FAES 24Ul M4

| M. 20, (" 419 [LF 5D Hel = 55 Al (isoperimetric  problem)2+= LT 1E]
= otelrels 2o sad 2440 W soygng 2 ged Ads 24 F s

o2 de dele A S Fushe oheltelst ®  yxz o gae] Fold =ddM B 2

e #AA v FHET AT (2009, o9} Yo atole] BASH AWE ol whol
201DE T2 FATYES 2@ 95 A g2 ge=a o Ao 298 AoUth
2o T4 B WEdd, A4 Al

A4 AFEE szl WYL M WE 2R dike
Gestal®] #HA £4AQ0 PHE FTUOR  poelate] AR AL L, S22
oA gtk 531, A 0ID= 71EA 2 3o 9 ds ZHEE Weierstrasseh Edlero] 23
ezl o e SF2A Y FAM 4 sy mA o)20) MYt (Siegel, preprint, p. 2;
71 WS At ek AAR °l F Andrejs Cibulis, 2004, p. 23). LU 5471814
Ao w2y gA AFT =FEY 718 o}ol ol Z=me qr) TElxo] LI, o= AD. 4
HeAgE ofml ol otage] SRl A8 )46 Pappusel ©18) Zenodorus®] SFEEA
& B gden, Fetalgel dBANT asp) sj=mngon, @A et BHA
A o] chelHolE Mo B AR of zno) dystA RagAT a5 ANE 2
A T AQTre FAVE FE BAACl g= azsion.
oW =R ol =R AHE SN szmage) Zwe dw Ade ATe
A AAH FHAEol FEA T8 A geinerd] 7]Q13 T B 2= gtk 1841d 1=
& 718 oboltofE e AHAN T v s mme J)ate Algs OA A9 7)EHA
FI 9= AR B ATEE Aotk A7 o) olelt)ols) o]He] ART EHol= Solst
A 2SSt wAZE 2 RIRALRA SRR 5 pam =g A"xE wmsgd. ey
THEAS S AR B INHOR g gl Aale] Zne oA Aos n
TEHAES] I A7 sl ARl RO H o gm0 Agle gWe sy
ojuth= 7ol uigolt Weierstrass' 2B 74 Zo] Ueh}= 24149
A W&ol Steiner®] THE HHT Ao A

Z}3HA] ¢dT). Weierstrasse 31418t} H] - A&

2) SFEAL #EE F 9 FAE &S Demjanenko(2008), Hildebrandt & Tromba (1996), Siegel(preprint),
Tapia(2009)9} Blasjo(2005) 5= 31.3}17] H}EH:]-.

3) Dido= Tyre®] 99 Ho|AAR, %ol T FAE AT 2] eupdA gl AE FEA &
ol AAN =9 18 2= ‘?%% }‘}‘na_' A A8 He BRE o] g & st ol=Z 7t
o HYxA sjctell =&EHA HUTH 23] 4T EL AEE ARFEY AL auA HIAE 2%
ot v 23l A Didow 1—‘%«1 I3 AHE BAANADE IHE F4 3 uiEy FoE BAF
A 2+ AAE & dE TFY Fol THI =& ToA AESFAL At B F AdFNe g
JY@Dido) 2t ¥ B2 AL ddtty AAIAT 2 J24¥rF f dgsicts AL A2UT Didos
IEM S 7} e wEo] EX ddE& (hAoE wHEJTHA T, 2011, p. 443).

=

lﬂ rlo
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S o] g3t TF EAle] SHe WA A

SFAT} (Siegel, preprint, p. 2).

[\
L%
oy
2
fr
e
i

TdE B34 dolle 3u Il FEAk
Zenodorus®] ofe]to|E A H A} Zenodoruse

T8 Ee F58 w83 vl BAE Asst
I 9t} (Tapia, 2009). ©] HAE2 FHo A&
g ofelyol= el H“ﬁ% EA AN
3, 58 B 4% Role A, d47IAE F
He =13ly] 93 A ofolt]o]E AH
= I

ok 1 ofelyol= [1™ T-1]3 2

[Z1% 1I-1] 5 (Blasjo, 2005, p. 259)

e EREED

[2% T-1elA o] Zolzt
27 2o Eolrl &e Aztgo] yo|rt ul
ok webs] S AL UmA FHe do
7 27] W&ol TR Ao A7} A2 AHE
ol yWel7t ¥ Hth

St2} Steinere= 55

Aol e

5ol

olN

A, 53
UHS AFsta ok oriAE
7] (snowball-packing) ZE o] AF-&H ofo]t]o]
duig. 7t 2 52 WAH, A9

5T 2Yel A Hal7t=5 &

o
=

to i win

e ofm

Ol

¢

BHOE olopr|EAH, FoIX RS dow
HEA7|E ek Hole fAHA, Ed9
doles HAAH goAEE dthe Zo] wFol
WE7] FHHY A ofoltjoott. Aw F
X =& [O2¥ 1219 22 tASE AL
ARgste] Yol FHEA 7= Aot

Lc ﬁ\rﬁﬁ\
e

[Z2% T1-2] Steiner®] ™% 3K(Treibergs, 2008, p. 5)

wFol WE7] FYel Uehd cloltjolE ol
ety $siA HAEA Aol st 1
El=8

Chal =
AB=18cm (CD=22cm EF=15cm
AB'=18cm C'D'=22cm E'F=15cm
AEGDB 2| 2| =84cm  AFGDB = 4.4 cm?
P2 7 =81 cm P- 4.4 cm?
[1¥ 1I-3] =%°] %7
Az, BE =308 AZato [1‘“" - 3]JJr

Q WET Yehdty ole 7gel Wolrt 2
T Edlel Aol o &L olsWargoze)
W3 AT Ze yolr} 23 Eele) o)t

o #e SHATeEEe wEoth 9 F
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7HA HFA HAH oz el W=
=9 e] Aol © Fopxinoh

oAl tASS FEstHA 1™ 1313
HYS Aoz FyIh A5 4o
ARl el =2 4= 9t

AR, 2wl Aoyt YA HA
Al glol7t Huijl =3o] EAgth =
714 flo] Edler= 18820 543 £ Aol

o] ofd PHEHLS T YRt o

Zh2 ol 7inke AHE S SHEAT Blasjo,
2005, p. 544). oA HHEH o F Edler®] #3 &
A S g (Edler2] finite existence proof)©|EtI FZ

Eq’

g0
X

i)
rlo

=

=y Fof
EA14 9

-

s M=

DOABC = 5.41 cm?

= i _
DC+CBHBA = 4.27 em UDGFEA= EATEM"  FA = 208 cm

DG+GFHFE+EA=4.24CM 5 oFA = 2.51 em?

H ozt

F{0AH = 2.62 cm?
FyH+HA, = 2119 cm

4 2
OF E{A; = 2.82 cm
FiEy+EqAy = 212 cm  AOFAq = 2.61 em?

Fy#y = 2.08 cm

o] F&Al-ol &J& Steiner®] A3} ZFolth Al
WA OAEe ol gEdA whEezl, 94
©), M2 3 gl = HE, °1A
3 gA4dge] whue JAE wEo] 7 A4
Fo| olgHAAYg o re] MYPolty. BoE vHA|
o O4Ee ol tade ARe Fo ot

Steiner®] A 3}o]T}

ofl

[28 1419k Zo] #3 W gAE FslA,
% 9ol e & F3H e & F e
H, BE Aol olgwiatdEeln weba A
OAEe A 5 Ark AAR, [T1F 4]0
= & 1640tk

EO=Z  Lawlor®] dissection
2005, p. 551-552; Siegel, preprint, pp. 6-8)°llA1 1}
Ehd A AR ofolrjolE EA3] Bt

=99 Aol7} pd EF 9 F o AAE
weba el Ad&H F FAkele] Ayt -

3l 2n 7R A

ho, hys ...

ATty H o 7 AN A h=2e] A
v; oA AR hih

& a8a ¢ A4 H3A

of B3 AM(ray) r, & ZHUTL(2Y 15
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A71A, ¢, = =9l Zol7t pdl ¥ vt

(18 I-5] Ao4& s WHGAd Mo H3 (138 7] T8 SHEEA A SHe
AF4 (Siegel, preprint, p. 6) B u ALE= Aelo|t]olz 57+8 o)A}

o G7rae 57te el AIOE H45)
oA 1,(0<i=2n—1) & o5 2l Bl g ag e, 2000, p. 237, [1F IV-11).

kAL

. Av; s, <28 [T-6> 9 3% CA+TA - 450 cm

i c
T e o= Ao -~
VU 44 F AR S, o) WA @ AT j/ \
LS B

(2% 1I-7] 249 & W3 o] dAG
o " t . SwWoz T4E 42439 Wol Wal
| NN
frmpred s 2 At AW
\\ / "*., .
o aad Steiner®] 49 @iE  wdol  wE]
[2% 1-6] 7 A ok rp ol s ol A RS (owpallpacking) 2 olA JERY Q1= #41A
A 3 ofoltjoli Fojzl £HL AAH =W
2 WEYe W yolo WEE glows S
kA o Aol o #Holx& E¥or ¥E F Ao
= Aot

Hol(@ < "ol +Helt)+ - +¥olty, )
< 2 X n X HOl(Ahhsh)=H°l(H) EIES

A71A ng& FE3] JIVMAIIE GE FoIR
T4 FE SR, ol tgsted 4 on 48 H
= =249 7‘017} Ql Yoz FHIlth Yol
o]

P B'A' =2.06 cm BA = 2.06 cm
=g 84 "k F, nol ARl whet KL =1.00 cm KL =1.00 cm
Hol(G) — HOl(F), Hol(H) — Hel(C,) [L¥ 11-8] Steiner] th3 3} &5
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BA = 2.06 cm
KL =1.00 cm

B'A' =2.06 cm
K'L"' =1.00 cm
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A Study on the Abstraction of Learning Materials from
the Isoperimetric Problem to Develop a Spatial Sense

Choi, Keunbae (Jeju National University)

Chae, Jeong—Lim (University of North Carolina at Charlotte)

The main goals of learning geometry include

developing spatial ability and concepts on

geometric objects based on understanding the
attributes and relationships of them. While the
instructions on geometric objects follow the
concept development models, the ones on spatial
ability are designed from the perspective of

geometric transformation. However, there is a

L =

need for instructional materials to emphasizing
the relationships among geometric concepts. This
study hypothesizes that spatial ability stems from
the intuitive understanding of geometric objects
and the relational understanding on concepts, and
it considers the

isoperimetric  problems as

instructional materials to foster spatial ability
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