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onl,  UBIAS) DS %L%e‘& A T e B oA,
A, WA o) YRel BHo SHIL ol BeEHeR BEW 4 e W

A ekt

olgd AANES 1Bty AT AL Pz}
stuetn paty HAY 3 gitk EE NCTM(1989, 20000 S S|
= gE g9 aa4 @ S ofo

fﬂrow T83HA tFoixa 9lom, 53] stuw  HAARE BA fcka stFom, stm e 7}

Fotol A 7hg 2 FES AR et A F8F dAe diget 71e Y99 AHol=t

718t Fd |99 ddo] wi¢ AxHL e I T

g AT = Arh@ S, 2015; Atiyah, 2001; CCSSI010)9 A= 11538twe] s 34

CCSSI, 2010, GDE, 2014; MDE, 2013; NCTM, 7|3t¢} 923l e AL ZF=xsta 9on,

1989, 2000). 158t 7]3}to| A= <connection to equation>%t
AEEQ015)F 3] ZF dY99 eSS Ad 5 HEE AAS A2 e )8

29GA AAEY £ AL BT 5 e 02 {¥T F de 7S sHY Sl ATst

WS AASAY, wg-EE she AolA 3 Adrk oleh 2 W8S Wkt HZo
* B 315381, hymnes@naver.com (A1 A=)

o f‘f&i‘ﬂ%tﬁ@ﬂrﬂ jhshin@knue.ac.kr (LA %] Z})

wxx WA 8L, helew @knue.ac.kr

DR =R A Azl Aty =R AN UES TP UL
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=] Z FolAH UL wSHAYHS BH oisst
715l A AAS Wl AR e AS
3held 4= 9lokel, GDE, 2014; MDE, 2013).

3+, Atiyah(2001)= “when you pass over into
algebraic calculations, essentially you stop thinking;
you stop thinking geometrically, you stop thinking
about the meaning”®]2}= FHE F3te] 43
243} HEo
oRIFER] (Einstein) = Th 22 =& F3ly
ANZ Fde] Aol B 713 x27; o)) A

S & 4 dtky F4381 thHadamard, 1945).

e

The words or the language, as they are written or
spoken, do not seem to play any role in my
mechanism of thought. The psychical entities
which seem to serve as elements in thought are
certain sign and more or less clear image which
can be ‘voluntarily’ reproduced and combined.(p.

142)
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Cuoco, Goldenberg & Mark (1996)= F~EA=
o] 87 A& olsfistAY, MEE
et F8EHe 9 Aty WHE
stz A sty Jooem st

A% Uge nEkoz st FetoldE s
H

et JASE E8Y F AEE A

hal FASHATh T2lan o]’k eehE Al

YHES Fote] 78 ofeltolE 4% 4
= TYE F AES Adsh= A

L&tk 2HdolA msag e AA

f
o
e

ok
o e rlr R R

off

18

o d

=G %, U5, 2emeh e o w4
AAL Bkl B4 % PN AGE s
E 39 BEAY, 30 WA B
A HAS st AR BE EFE

A4S 83 A7 (Knuth, 2000; Moschkovich,

Schoenfeld &  Arcavi, 1993; Mousoulides &

Gagatsis, 20044 T2 FHl9 FHEY <A

A Fahol Pk B84 Ade Ade T4

@ % glom, 5314 ols|g g
o

A ThpE T AR FaHE

fe o
Wi
2
10

)

z3tal

O

olsh ol Sm 3ol N thst lske] A
e Ul FRE wEH Aol I+ Arks
o ]

FolAE tgsh 71ate)

re
il
k

177719 ZgF2e] 43812} Descartes2]
Azgel, meed AN 2 A
°2 su gtk ol Ystel sj471stete] )

dejet 2N e EAS dwrgton, -
o wawg BA D AAlEEE R Qe

A ATl BF AL Sk 53, B

o
r
{1 o
e X o

71389l T4 (Allaire & Bradley, 2001)< Hl&-

2, 98348 &8st ezl e 74
& & e WHE L5t AREAAS V]S
shzloz skl thiok 7]ske] 4rehA

Qo BE FB) AHE ATY 4 A= T

ﬂH

P

Il. L2t 715te] A

Descartes?| &



9 &ABOR oo Fio] Yee W
82 flo,y)=09] i3, 44 4
of 7o) 8" FA9 7lsistd Ade AT-st
£ ZHelth($-A <, 2007; Eves, 1995).
g4 7)818ke] WA AL 7|3kl o
1o g3k Al 248 uigro] 3
ke ol Aok o)9h e sjArEtEte] WHE
2 71s 9 Ay #go] B T o
of BAAROE AFHUSH, 1747] =29
812} H|7} 2 E(Rene Descartes, 1596-1650)<}
| 2 P}k(Pierre de Fermat, 1601-1665)°l 2|3t
A E AL BropE A I QI ThHEves, 1995).
Descartes$} Fermat= SAtholl ®lS=& Azbe
B3te] tisestat 71skshe AZASAAINE 31417
ststolgl M2 Hokol] Hshes WA o
£ Z¥37] At AMEE 71EE AR Egith

—m dob o X de

_x,—i

Fermat= A4S 7lstehdos 23S
735l ow —3‘1 | HeA0 o #4de 2t

AFEE . HHA, Descartes= 2549 9271 Al
B A5 40 P ek ARSI
ALEEIAL, z,y, 25 olE3tY UAFE
web dstHon gHols
718t AHE E8ate] g
W F2 AHSITHDennis
2000; Eves, 1995; Neovius, 2013).

ool TS AER F
= AR
(Newton)¥} 2}o] XU X(Leibniz)7} 2 WS
Are Sgstn oo & Ass Ul A
Aol FA-E F@A HWA s47]8HEHe
Fef7E H3 = AT} EF Newtond} Leibnize= ¥

glow, Hae

Descartes®} Fermati=

2E ool AL % el

2) &=
Pappus”} A.D 320373 il

gt ‘Pappus®] EAI'E= Al 7H FF

Z(Euclid) ¥ o2 ZY-%2(Apolonius)®} Z2 1o JElx FEAEY A7 AAE AUAE
Azg Ao g ) 829 7]88tel #ate] w9 A
ALY Az olg, F og HOZ Ho] O™, Descartes’} 12| 3|47]31ee] o2& HEtHA &
=0 A TH(Eves, 1995).

FEo BAE HEHH T3S et T
AE AZEE 4= d9om, Fermatr} WA S
FHoE FYPHA AFIE Fuie} F4& o]
25 nigo =z myEstey o Hzx= aAd
A F YATHSA Z, 2007, Neovius, 2013).
A 71e1shE HIZESE 48ke] thekst Fofol A

Fermat2] 7 G2 ©kory thREo] 174)7]
FR7EA EREA] F9h WHA, Descartesv 19
ok wbiel AWbAl Wis e <A
(Discours de la methode)>S Al B2 H=3} g
1637\ E3Fetdetl, Al de] F5 F vpAe
H2l <La Géometrie, 7|5}s>2] W& &

A1 71818k BHEE Descartese] JAL 3ele
At} Descartes”’} 271 <La Géometrie,
59 diM7]sete] Wgel o A
w, 2] 8ol Wb We FFE HAA
% THGrabiner, 1995; Neovius, 2013).

<La Géometrie, 7]3}8>2 Ul

st 718t EAlol HTste W
o] AAIskL Aok A F RS R A
< AXEE 75 #dadle S R
om, Al WA FEA A 7‘3 28] g 285t
o i
THDennis, 1997; Descartes, 1954; Neovius, 2013).

<La Géometrie, 7|3}8l>0l| 4] Descartest= LT}

FHe R

ag)2=8f kAR B 2(Pappus)’t HIRE
<Mathematical Collection, 53} FAI>ol FZ 5|

o Yt 73k BAE DSEAAE Batel 312
sA a9l s|4elste) A7t
(Descartes, 1954; Grabiner, 1995; Neovius, 2013).
Pappus®| &A= “giol o2 7o) A& A
29| AgurEel zo] Fold 9lg u, BA 9
o & Coll that] Fold 24 ol =S 7} A

olze

+8% JRE @1
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50 BHE b ARe MRS AT W,
AEA AR HEE Aole] Fof wlgo] U
A HE A co ANF Fe BArIG

(Descartes, 1954, p. 27).

Aol FoIxl &AM ATt Al AN F2
MY Aol de] AH7F dE=4e] A= A
< Apolonius7} ©]7] 81284 0™, Pappust ©]
EAE Folol B AR IS sk &
AZ oS sk 2E]a 2do] F sivt
JolE H Co A= AAYG ] E4% F
e AAEAE B2ty st o, gl
E 47 A% AEs dFeA Zeoh 23 Ad
o] 38 &, Descartes= Al 7§ F ul 7He] Aol
B3 AFH ZAE drFd HHoE gFHA
ZH5le] wRio] 71R1 el IA E wgkew, 1
o gl FERESE OE W oE Ayl
3 th(Boyer & Merzbach, 1991; Eves, 1995).

[1" I-1]2 AFo Folxl Aol v 7l
Pappus®] A4 EANE 31Z23IH A Descartes
7} 19 ¥olth

¢
il

[Z1%™ 1I-1] Descartes”} Pappus] &A=
S AsHA 29 13 (Descartes, 1954, p. 27)

3) 8t Wl E(heuristics) 7HH YR M @

Descartest= ©] 1HS 53l Hwo| {7}
149 v /M AE(AB, AD, EF, GH)Z vl 7
o] ZH(*)o] Folx UL wl, HW 2l H Col
st} AE-E CB, CD, CF, CHS A5l Fo
7 A¥Eo] o]F&= ZF CBA, CDA, CFE, CHG
7 AHE FARE
CB+ CF< %3 CD - CH® #to nlgo] ¢
AsA =He A Co AHE FUTHDescartes,
1954, p. 27, p. 60).

o] ZAE 3437 93t Descartes= w4

S AT A7 siAE AT s

g
I, A Fold ARE F shlel HE ABe
Z

()& olswA

A3k A% ABS Qo] WhiA AYlE A
E G} A% BCe Aol v} A7)s oA
R. T, Sol thsted, 2 € ol HEe] Hdols

z9} yol B3 Aoz Yehd = Qo
[29 1I-1] oA ZCBA®

B2 LABRE & F 93, AE

ADE AHSHE o]

ZRABE & + ok wakA 4

e e d o don, s o] gt 4h

1% ARBS] Al 7He] W Atole] Hole)
o 4 9tk AB :BR =z:b21 39, AB==

)
f

N

e ﬁ:bfolwﬂ (29 m1elA @ B=

A Csh A RA flome CR=y+ ol

HRE AgHo & Wyo] EA\olth BAME

BC 647 A wul el2 sebnels shahe] ool olstel A8 AR A0 wopEel A,
Platone A AD 30097 Pappusol 2|3t AAHS=Z AHeFH A o]F 17417] 9 Descartes= Lt 1

2o Faargol Jlshel FRA BAWS

FHEAE o] 8% EANE WHoR ST EAH

e FaaA s A ol T AAY, TNk @ AL olr] FHHo A ACE spYsHI 4
27g Fo} 27]9] Aol o2& PR, 1992 A E, 2007).

4

=

Descartest= x33Ee} y&Ee] Aele AFsA don, F4Ql HxTES AL =9 sig A9 7]

&}stx Agtel g (AUA Q] v 2]y Alw Z3E(oblique coordinates)E Al-&-3} %1 TH(Dennis, 1997).
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e, W Rel F Co W BAelel glow
CR=y— olm, 4 C7k 4 B RA
o 9o CR= —y+ 2 oloh

i, AE BC

t A% RBO @RAelEE, 47% DRC Ol
RE Zhe ¢ 5 Qow, ek mharNR 7t
HlE olgsle] ME CRel dolsh AE CDe

Zolo] HE & 4 Atk CR : CD = z: ¢l

s, CR=y+ Lolmz, (D= ﬁer%E%!%
z z z

el

% STk bed] e A4
A% AE D AolE

A CF,C H-‘H Q1% oot 4ol B A2
2 Uehd 5 gtk AR

Aol
CB =y
CD = czy+bex
52
CF = eyt dektder
z
CH = gzy+fgzl*fgz
z
olty, CB+CF$ CD+ CH® H&o] 19]
HES 4 ASY, Tt ge P
(cfglz— dekz2)y— (dez2 +cfgz— bcgz)a:y
y2 _ +bcfglx7bcfga:2 ()
e2® —cg??

& AL F AUtk A A ()N ve 5
£ Oz Astn, uslA 45E gene

5) AL FEAGA ] A3 ol

223k m, n, 0, p& AHE3e] Helsha,

y:m*Q:L'-l- 1/m2+ow+£x2 e (3%)
z m

9} o] WAHAES
Descartest= 2] (*%*)

=
=
A9E Awstel, Aol #

AL A 5 YAy B3] 229 A L

rr

Lo} a5t 2 A4, A ool ARe A=Al
Az, Lo} g5 Agele Bl met

A o] Fg= AL HYH(Descartes, 1954,
pp. 60-64, p. 67).

Descartesi= 4| 702 A& &3+ Pappus®] Ak

F A sHE O Il o) Aol digh
EAZ dukslste] Pappuse] EAIE U
o]  EF3l¥H(Descartes, 1954, pp. 56-59;

Neovius, 2013). Pappus®] EANA A2 747}
3, 4, 5(non—parallel) 72 A$ol= Axg A
71E AHe] WA Ao gyl B YAt oA
WAgale] HH, Axx doz 2wy} sissit
ol AE Al 1FY ALY EAE EFSt
AT

w3t 5(parallel),6,7,8,9(non—parallel) 7§

Hol gl A%l AA WHNE vyl B
AR e AR el Hul, ABTFA )
WAL o8] Awst shsdteh ol A 2%

e I
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<3t II-1> Pappus Ao gt Descartes®] &

F+(Neovius, 2013)

Z}=8lA] Al o = o] X S 5k
Pappuse] EAGNA Ao - ek e B A e T S R
2k ZAE

3,4,5(non— parl) <2 EARG US| 1

5(part), 6,7,8,9(non— parl) <4 YEZA] W 2

9(parl), 10,11,12,13 (non— parl) <6 cartesian parabola®} €] W 3
Z+#l Descartes2] 7]golt) o] 1A EF9]
o —2ay? — a*y+2d® =axy - (¥*¥%)6) e A GLol BPstA] 2 shte] AR
AB9 7= A LolA whja glom, AB
of Ze wAAor mEHE Aze FA o A flel AL KLAT E=F ZNKLC
(cartesian parabola)©] I 83}t} Descartes= ©]9} @A A& KNS sk, vk A L& st
2o FFO EAE A 3T A4 EAE B o FAHoE sk= A44¥ KNLo| AB9| I4

FHTHE 1),

I ZEls AYRE FEd o] &HIH
T Ewol e A9 HH2=HA T, Descartes
“constructible(3t= 7F5)79] 9uE F | &=

Al Re] A w =R
e ale ZoR st et 1
234 9A AE5H AxHers O™
, 7175 AHgstd ¥ 5 itk &
B FSA4Y Axs d&5F o=
AL 7AH =75 &&sto A=
Ak A28l th(Dennis, 2000; Descartes, 1954, p.
43; Grabiner, 1995).

AZRE =75 AFESt 34E I8 ¢ do
£ Descartes®] A2 nAAQ |29 HE
I= FEEE Ao BRE I FA FAEe|
A ETE 8% 3y gTol did #4s
Yo 7]7]= S} THDennis, 2000).

45 5 Y=g A

bt

x—l 0 %_7(1 o]n:‘l/q

(= N [ Jl—J rlo rr

b
T

2o]

[19 2] A34&

6) Descartes”} ‘Pappus] EAI’ollA AEo] tAl 7] J&

2lojt}, o] Wg2]L Descartes”} oln] il YA
F3te Fdo] 7tEId
2ol tiFHos ¥ 5

< g FAHoH, nE

g ng /\-lg] np 2
F4E Yetll = WA o|th Descartese] ©] Al
gl= 27‘} ool WA digk 7|38t
cartesian parabola & cubical parabolag}il Y--ZTH(Grabiner, 1995; Neovius, 2013).

9 olE FARJITA 3, E=aol
2 GLol H GFHUE IHsEA KN
NWFozol AxAzte] wd C7F Aok [
g I20))E B3t = o2 n4 C'o] A7le
A& T 4 UTHGrabiner, 1995).

[1H 12 ()]

st AL sNAstAA = A
Aol ofllew, a7t e JIFE
‘Pappus A’ A O
e AN FAHNA Fad I

e~

O
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[1¥ -2 (b)]
[23 1I-2] Descartes®] =4 2% 7|+
2 25 A2 (Descartes, 1954, p. 50
Grabiner, 1995)

Descartes= ©]$} & 7|7E AMgste Z&

& FozHE BAF z,y% AF b cE

Agaled Te R AR A
FET 5 A

HA BA=z,CB=y, GA=a, KL=b,
NL=c#a 3%, NL:KL=CB:BK °|ZZ,
B_Z%yolll], ﬁZ%y*b, H=x+%y*b°§.

Tholms,

b
E Cy*b:a:m—k?y*bol‘:]'. o] Hl#AE &
st U2 2 %by*ab=xy+%y27by§:— g
ShH, A A4

y2 :cy—%y-Fay—ac

1954, pp. 52-55).
3+, Descartes=

Q7F AdSled, 1= [:181 219 #A3Ae

=37 Hﬁ* 7]l 1 dE CNK di4le
EAE RSk &
o] £zl

Jﬁ“
o
D;rlrr{mmmﬂg

[e)
248

[C2¥ II-3] cartesian
parabola(Descartes, 1954, p. 86)

4] gt Descartes®] TS O &2 X<
o] WgAe Z& Axdtr] fJeto [19 11-3]9
T4 AHE o]8slE Aol Descartes=
oln] 16A171ell ol"telol F3AEo] o3 W
g2 3t AP A e 2o FAe &
AARY, 27t A= 7175 Fok Axd
T e €AY a8 s 283 Vst
Aol #AlS ZE Uik

E3] <La Géometrie, 7]3}3}>9] vpxa} HE2
grdos & 4 gl oAb oo A4S
fAastr] st 7lsttE o g Hdshe e
Z 7A=Y Atk Descartes’} S} W22 3|
Ast7] {8t ARERE F42 vt GA A

™
o>

ml



S e y= a3 2o Ae 2ol o, A
H =75 283l Z=3F cartesian parabola

ol wH o] H(Descartes,
1995; Neovius, 2013).

1954; Grabiner,

(18 naeld g> et 2=deAe

yG—py5+qy4—ry3+sy2—ty+u=0

o 7lated e ¥ 4 S Th(Descartes,

1954, p. 221).

La GEoMET R

(2% 14] &3} WA 2] 7518 3
(Descartes, 1954, p. 222)

Descartesi= cartesian parabola®] YF-<1 ACN
I 9 5 CNPo oA A9 mAE
g2 E AN, A5H EFEY w
Aol A4 JHrRg A A5
Aol Hu, 1 ol9le =& 3
A8} Th(Descartes, 1954, pp. 225-226).

Ir
ol

T
o

i, oft
o

kel

2

>
o

7 A A ol ﬁl'x]'?'ﬂf‘% ‘%}‘7‘5‘
Khayyam, 1048-1131)2] 73, A=

Boyer & Merzbach, 1991; Eves, 1 95).

o}d 4

Descartes

o] 71&tstA Q] s Aol Aol wWhon,
o] 7latetA M
YAl Omar Kyayyam9| 3l|'H<

ool AW E -85S T3, Descartes

= Pappus®] wAE ot 7lEEd £AE

T2 golr FAAT L A S T
A FAE FA=F F HFHA 755
Q BE AASIReH, T E HoRE i
A2e] 71etekA aiyel® A 7)skete] WH S
283191t Descartes= F41-S AT3IHA] HEEA]
S dgste WS 2ol ATFEA, &
Al HAES flste] Zlsket die] S TSt

o] 345} 2. M (Descartes, 1954, p. 8; Grabiner,
1995), <La Géometrie, 7]3}8k>2] U&S 53}
9} 718k AAE FOR st NEE T
o] HES A Zlolth
o9} 2 sfAr|tste] W
gk 71eted jME A3
o AENet ARl vt
8] A4 7)8kekA sfol HalA= obste]
AETH= 2 FHxEY AEH AiFl o
o] #7HS &3t FAY 7
rdom thekatA MEFstd A st
oA F5T s, ofgte] F8kat
Fotd BAol tiHeR sAd 9l
P32 fdstr] st 7)skstE o
3 AR miA g geF o §E
U o} ool HPgAe tigh sHe| wa
718kl A Zokth= o & Yo7t o &
1 tH(Wagner, 2013).
afA71skete e 2ol oja FHBPH
FdEE JA g AFE 7IstEe] A7

i
"

3
i
o
4o
8
>
2

o 4 £
Q-Ei

[
30,
o 3@ P oo ome o 4y 4y Jmoal

et

o
£
b
ol
=~

{

rr
o

i

[V

ko173 e}

N

0{

L
2 m

¢

_l_r

‘

’

E3] 2nl2 7} (Omar
AAA o= AT TH(Berggren, 1986;
& AR =s (Mardia,

1999), <3 I-1>olA B wHE o] &3t Z=r} 7bed A 232 WA o] o7 st
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HE AR o, old we} =3 #A3 thef
g A9 4 A e 7HsshA skt =
N2 71818t AEE dFHoz FHE
QA BRI, dog WS 7)EEE o
Effo] aidstAY dAl 4HE Hele )
o]&& & UA SATHTEZ, 2007).

Hol| CCSSIQ010)E HiEoZ W= 7
oA FrameworkE 703} ‘Coordinate Algebra’
g 5L 0F3 QoM ‘Coordinate Algebra’
o] g TS ‘Connecting Algebra and Geometry
= FAR AAEA HEE
53 v} 7)ske] dAS Axsta e s
gelg 4= 9ltkdl, GDE, 2014; MDE, 2013).

AAE gu oA tF e 7|5t A E
of "It fsliAE dig Aol BFHoRE
-8 5™ (Dindyal, 2004, 2007), Holu 24
T, AgA A slet 2 MdEL Ut 7]
a7 HEHWA AAR s47]Eke] 77 )
dEolgta & 4 UTHBayazit & Aksoy, 2010).

through Coordinates’

>

E3] 15wl oF= Jleke FE U4
QA WS AHEsta 7] wEol($AE, 2007
Timmer & Verhoef, 2012), ZEHH| THH =

P& t5d 227 AFst siMshs Zo] F
Arog F8sitty & F ok o <%
m-1>A 78] 7dEe] HEHAS T3l
A= JeE WES AT 5 Tt

<X IMI-1> FEFAANALY 713t} ] |44
(Dindyal, 2007914 ¥3&)

/‘6;]-)(—1
TE =
=] 4 =~
g HEE GRS oeE aa
| AA7F AE A =A% (z,y)
e AA7E A4 (o arty=c
= ;Q/\\j (a‘, IJ,CER)
s Iz AEo 3t
o‘i \} _ ZF 9FA AL E Ao
e | wel amma | FIELE S
A —1-’] e \_’-‘1‘/‘]71’1:‘ 'E}ﬁ (5}
El - (z,y)

Dindyal(2004, 2007)& 7]8 &4 a2 Qo
A e doju 7+& mHEIAY, 718k Ax
5 YRiglsl] SI8lA W, e miiwaeet
2 FAE AMEE gt gle Aol F53A

ot gl oln] Z ¢# 3 van Hiele] 71314

—

Foll th@ theH e GAHOR vl ou
e AEgons st Fel A
e Fas PHos U5 A

oE = Jd= 787 AleE Fart

i
o ok

o

P

o

of tigk AUzl ey HE S 1294 &
e FF7IsHY WS AASIAAKAEY
- AHQ 2007, =8 - £33, 2015 ©1AH -
Z7+5, 2008; Timmer & Verhoef, 2012), Tl=F
°of MEAE g o] zFEo e Al

A 21
d A=E ARt npshE Y] F2 230l

o

¢

i

SEHARL e vHEJIE - s, 2012, S
- B4 & 2007; Donevska-Todorova, 2011; Ertekin,
2014; Ljajko, 2013), St =8tol A tis=e} 7]}
o 3% AFAe TUHoR Fu A W
Q) Aol Baled A3 TS0l AT
Wb ga Al Atk He T 4 3
w, AB7IA AHE 4715 BN
Aol tha Flse e e BN o

Ashe] ok AAAO BE B2 79 A

[0 o 1ot
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AEsa ThEsaes1SR, 2011 LEH,
2015). ol Fold WSl o] U 4L
olgstel 2zte HuAWe BT o)E
2He Bk B ANsE Slset shgol
ga @ 5 glom, old UF ulge BE o

o] A7k WY frkel, uAH - o),
2013; Dikovic, 2009; Knuth, 2000, Tossavainen,
2009; Yerushalmy & Gilead, 1997).

H 10 A=, Descartes”} &5

2ae) WS AYY FH A4 -
o, AE@wo] EEE QLIS 3y
gata] ApRA2lel g sEEHeR AA

029 <k V-1>3 o] 2’ +9r—54=03
2’ —9x—54=09 713}8H8 W& FAHA &
o2 AAIE & Qo

AR 2P +9r—54=09] A= A
13hd A ellA] AAE I Q)
JAFEINZ o] 7hse Fele] A=A

El

fr 4o
:‘—1'
o
o
d
ol
_1_0‘1:

1>
o
ui
o
o
o
1>
filo
%
b}
ol
ol
N
do
o
ol
£
N
o
ol
%
)

o8 HISAEA y=2+9r—549 =%}
y=0(zF)9 nH& T4 & Ak =3 F
Al ofFe] 48katE 2 Descartes’} A A+ /‘1
2 02 T dBFAde HALe d8she W

o] itk

<EIV-I> A3 Al o) A8t a

. B3 9| L -
whgge | T 7185
X e
1 5 % i, ‘\
. y=—x" & s L \
Sror—sa=o U 3 5 G
2?—6z+y =0 '\\..-_ _-../;-'
1, B 5‘-\ i /fy
3 y=ge & e
=92 —54=0 ;
2 62—y =0 —f'—\“'L
// 5
I 2P+ 92 -54=0% 7SSt o R

sasts Aol Folx

G zAe ool aREdel W
y=—2'T 2> —6x+1> =0 FHE= Ho] Ay

B2 AANEHE A7) sid”n. 1
A, o] WHE 83l 1FTn FFAA
= 2*—9x—54=07

ge AapiAdel HE ssetHon AAY
% itk o] WA SEA e Pk 9
slo] Wad YBIMe| e y:émQ-ﬂ}

< V1ol A 5 A sésﬂzl 2

%
ok

mlo
E
R
Y
|o
HU
5 2
b
ol
e
>
é
N
")
4% o o oX



(27 IV-1] g 718

LERICEIEE

Fol2l AAPRRACRRE T Ao QB2

o WAL Hob HEP| EHT, o|E)

A olgstel A B sIsHerA o
-

2 AANsE BE Polya(2005)2] A 3f
Aol d gARl <EA dig olall>, <A<
2>, <AFe Add>, <> TAE 7Hte
2 3t} <&A td olsl> H <AFe] 2>
HAE B (inquiring) DA, <AZ9 dd> o
AE M Z(solving SFAZ, <3 TA>E HbA
(reflecting) A Z Al A3t o]e} 22 &4 &
4, Ao dAE WA 7EEty A dA
2 488 4 Adrk

= SAE 3tk
gk ouE 2ot

o

_0|£

n)

o
2

4

o

4
o 1o o0& X o fu Ay b X ooX

tlo et
oo
29

= T Ave v A7 2dE A
ATH, Yerushalmy, 1999; Yerushalmy,
2005; Yerushalmy & Gilead, 1997).
Yerushalmy(1999), Yerushalmy(2005), Yerushalmy
& Gilead(1997)%F 22 Aol E AFHo=

bt

e

b

A e, A B, A Ale] Qe s B Sl slA oo, MERERl &
B Esle] o]2old 2 9= EA sde w w W AR SEH vl HREEA,
A W meeta #e BHE <m [vosoh go]  vF E=TE TEst ¥AAS sdse A
<E IV2> AR 2e) 718817 slo) AA B 2 sty B8 B

AR A
Polya@u0s)el | | qsa gz ERL R s
24 14 w7 i
2%
A o ol AAWHAORRE Nme WM WHAS T
ol & | 4Gnquiring) sk Tl 4B 4R, Folrl UFAe A 5
Aol 24 aPE ot F2
sol s s o 2o 2% 9 Folzl ATl WnE B S5
3] ] 3l !
AR AT e | Sicolving shel AA 2 AN A5 ol that A%
o TR =RE FohHoR galste] A el slskes
. slohe] By e B4
W e | Wi o) iz g el lskeks ale) e 7
& HAHOZ of3)

- 725 -



4
o
=

2
oz

o
e >

12 0] Ao =80

SREY

212 = Z(Schoenfeld, 1985), 2]
o] 7)s}stA éﬂﬁe FAoN A T =9 LS
a1 3437} 9l Ao|t}.

R &k CE o
g Bask gov, tash Z1ste] £ A4
of WE AnE ATHE 5 A Do A
Zo] a7y & 5 Ytk @Y @AY ©
Aol A Qb 23 o]iww—g— Fol 1
dzsh AAste] ASHES FAFn QA
N T N
ABRHe Yge BFE HYol BT Eelw
of glo] AR Aoe AR 3
4E 5 Qe 7187k RESTL @ 5 Aok A
el Ao e Bok AR gt A
Ags7) fstel wEIYL fAsA ATt
o AAgEAe] Az JEtdon tRe
e A2 A BE RS oust 9
Zoltt.

SR, B ATANE ti5e) slete) S
BAAE 71EA B shu E s47)ek)
o) HoIA B4l At dmol e e
M nFARI, 53 APgLel )5
AMe WS os HET 5 e AL

re
-
2,

olgHoz mA R} A,
o] B2 AN diget 7138k

A 7151 BHe =o= 431

b
o 2 g re
it
o,

u)
h

il
2
o

i
i,
JQL‘
El
—1>
_L?{_',
o
i)
o2
o
=
ah
£
4
=

He
2
=O{=¢
o
o
.
2
o
o
4
re
ot
Wl

o Lo
o
g
00
i &
N ¥ o
[e}
2 9
M =
i) R
o
tlo J?I
Mr
1
ol
k
e

o
1o
=
e 4 o e + as)
2 i

ol

A P Y
%
m?{_i
X
X0
o
ot
i
o
2
>

o
o
El

off AN o o

Qo15)1H ANT 53
HAge wis wael mEW ns 9
A o ARE AR Ao
dol, Shu oi7, spyel S
of IH%, A Fe ATHY F 9
s A ARAE o
= oA £

N
2
Ju
YRl
Ho
o

2,
A u:E
}4
%
£y

o
FJ
_ﬁo
2 4m
to B

=
4
a2
(o
fru
|
r (
_0|£
K

2
[
e
e
1k
>
%
o g
1>
o
v
oY
e
o
i
o
fu
(2
it
ofo

5“—5& WLEHH2015)0 4= ﬂ%ﬂr@oﬂ AN
HE&S AR o]F, ¢ A= Assks
o] 735 F7tE AT S dna sde),
AAR Fu FARoAE 5 TS A IA
WE ZRIPE 9lom, Pyt 9 Folg &

= 9lo] akxpA e rEEtd sAan #E

- 726 -



3E8(1992). A Bg 1 tidsSas
&3] =E3, 2(2), 81-93.

wEHE7) 52011, 8 wKIHA.
8}71&3 1A Al 20112615 B3 g].
§52015). 8 A wKF LA A
2015-74% [ 8.

A - A E2(2007).

e

T5sw =H P4

SelolA] =25le] Beo U AT @
F5oa4s APZ B SFRSERA,

21(3), 451-466.
A4 F(2007). SraEstell AAE 447 ololt]
oo vz wIAW-SIAFE, 11(2), 499-515.

=4 - £83H2015). GSPE AH8RE Z18krel
A st =3718ke) slAvste] A
Aol A3 AT FFu I =1, 18(4),
411-429.
vhgu] - 0] F3(2013). LS S skl A
EAAE 8 24 *%}Zé@‘ F52 7

.:F_
s Ao FEsTa

=73 olFE T4
o=, i&ﬂﬂ—?ﬁlﬁ%—:i—d 15(4), 643-671.
oA - 715(2008). wWHA|A O EA Y £

= 71steh HE7IeRe] AAA. f-f}m—rf_s},
104), 573-581.

FAF - 502007). FH7IEE 9BAH B
Al A WA 9 @=5suSEE

AlFZ A, 8128, 46(3), 331-349.
Allaire, P. R., & Bradley, R. E. (2001). Geometric

approaches to quadratic equations from other
times and places. Mathematics Teacher, 94(4),
308-319.
Atiyah, M. (2001). Mathematics in the 20th
Century: geometry versus algebra. Mathematics
Today, 37(2), 46-53.
Bayazit, 1., & Aksoy, Y.

(2010). Connecting

representations and mathematical ideas with
GeoGebra. GeoGebra International Journal of
Romania, 1(1), 93-106.

Berggren, J. L. (1986). Episodes in the mathematics
of medieval Islam. New York: Springer-Verlag.

Boyer, C. B., & Merzbach, U. C. (1991). 4 history
of mathematics (2nd ed). New York: McGraw-Hill.

Common Core State Standards Initiative(CCSSI).
(2010).
Mathematics. U.S.A.

Cuoco, A., Goldenberg, E. P., & Mark, J. (1996).

Common Core State Standards For

Habits of mind: An organizing principle for
mathematics curricula. Journal of Mathematical
Behavior, 15, 375-402.

Dennis, D. (1997). Rene Descartes’ curve-drawing
devices: Experiments in the relations between

mechanical motion and symbolic
Mathematics Magazine, 70(3). 163-174.

(2000). The Role of Historical Studies

language.

in  Mathematics and  Science Educational
Research. Published in Research Design in
Mathematics and Science Education. Lawrence
Erlbaum  Assoc.  2000. from
http://quadrivium.info/mathhistory/History.pdf.

Descartes, R. (1954). The Geometry. Translated by
D. E. Smith & M. L. Latham. New York,
NY: Dover. (94 16373 &3,

Dikovic, L. (2009). Applications geogebra into teaching

Retrieved

some topics of mathematics at the college

- 727 -



level. Computer Science
Systems, 6(2), 191-203.

Dindyal, J. (2004). Algebraic thinking in geometry

and  Information

at high school level: Students’ use of variables

and unknowns. In I. Putt, R. Faragher & M.

McLean (Eds.), Mathematics education for the

third millennium: Towards 2010 (Proceedings

of the 27th annual conference of the

Mathematics  Education Research Group of

Australasia, Townsville) (pp. 183-190). Sydney:

MERGA, Inc.

(2007). The need for an inclusive

framework for students’ thinking in school

geometry. The Montana Mathematics Enthusiast,
4(1), 73-83.

Donevska-Todorova, A. (2011). Developing concept
in linear algebra and analytic geometry by the
integration of DGE and CAS. Proceedings of
the 16th Asian Technology Conference in
Mathematics (ATCM).

Ertekin, E. (2014). Is cabri 3D effective for the
teaching of special planes in analytic
geometry?. International Journal of Educational
Studies in Mathematics, 1(1), 27-36.

Eves, H. (1995). 78k9] HAKC]¢-, A& ).
A& AEAL (FAE 195300 29,

Georgia Department of Education(GDE). (2014).

Common Core Georgia Performance Standards

Frameworks of Mathematics, CCGPS Coordinate

Algebra Unit 6: Connecting Algebra and
Geometry through Coordinates. U.S.A.

Grabiner, J. (1995). Descartes and problem-solving.
Mathematics Magazine, 68(2), 83-97.

Hadamard, J. (1945). The psychology of invention
in the mathematical field. Princeton, NI:

Princeton University Press.

Knuth, E. J. (2000). Understanding connections
between equations and graphs. Mathematics
Teacher, 93(1), 48-53.

Ljajko, E. (2013). Development of ideas in a geogebra:
aidled  mathematics  instruction. = Mevlana
International Journal of Education, 3(3), 1-7.

Mardia, K. V. (1999). Omar Khayyam, Rene
Descartes and solutions to algebraic equations.
Presented to Omar Khayyam Club, London.
Retrieved from http://www1.maths.leeds.ac.uk/
~stabkvm/omar.pdf.

Maryland Department of Education(MDE). (2013).
Maryland Common Core State Curriculum Unit
Plan  for  Geometry. Geometry Unit 4:

Connecting Algebra and Geometry through
Coordinates. U.S.A.

Moschkovich, J., Schoenfeld, A. H., & Arcavi, A.
(1993). Aspects of understanding: On multiple
perspectives and  representations of  linear

relations and connections among them. In T.

A. Romberg, E. Fennema, & T. P. Carpenter

(Eds.), Integrating research on the graphical

(pp.  69-100).

Hillsdale, NJ: Lawrence Erlbaum Associates.

Mousoulides, N., & Gagatsis, A. (2004). Algebraic

representation  of  functions

and geometric approach in function problem
solving. 28th  PME

Conference, vol 3, 385-392.

Proceedings  of  the
National Council of Teachers of Mathematics
(NCTM).
standards for school mathematics. Reston, VA:
Author. 732, 2H<F, FIIF FTH1992).
sotmgagn Wk M2e W AL
AEA,

(2000). standards for

school mathematics. Reston, VA: Author. 3]

(1989). Curriculum and evaluation

Principles and

- 728 -



2, 299, olB, UNE, AR, PS5
FA07). HLFFE AV BeAS FE

A& HEAL

Neovius, S. (2013). René Descartes' Foundations of
Analytic and  Classification — of
Curves. U.UD.M. Project Report 2013:18.

Polya, G. (2005). 912A EAE & AP -F
A Ataet (T o). Ae BEAL
(FA= 195610l =3

Schoenfeld, A. H. (1985). Mathematical problem

Geometry

solving. New York: Academic Press.

Timmer, M., & Verhoef, N. (2012). Increasing
insightful thinking in analytic geometry using
frequent visualization and a synthetic approach.
Nieuw  Archief Wiskunde,  5/13(3),
217-219.

Tossavainen, T. (2009). Who can solve 2x=1? -An

voor

analysis of cognitive load related to learning
equation The

Mathematics Enthusiast, 6(3), 435-448.

linear solving. Montana

Wagner, R. (2013). A historically and philosophically
informed approach to mathematical metaphors.
International ~ Studies in the Philosophy of
Science, 27(2), 109-135.

Yerushalmy, M. (1999). Making exploration visible:
On software design and school algebra

curriculum. International Journal for Computers

in Mathematical Learning, 4(2-3), 169-189.

(2005). Function of interactive
visual representations in interactive mathematical
textbooks. [International Journal of Computer
for Mathematical learning, 10(3), 217-249.

Yerushalmy, M., & Gilead, S. (1997). Solving
equations in a environment.

Mathematics Teacher, 90(2), 156-162.

technological

- 729 -



Re-Interpreting the Descartes’s Perspectives

on the Connection of Algebra and Geometry

Ban, Eun Seob (Heungdeok Highschool)

Shin, Jaehong (Korea National University of Education)

Lew, Hee Chan (Korea National University of Education)

The purpose of this study is to analyze
Descartes’s point of view on the mathematical
connection of algebra and geometry which help
comprehend the traditional frame with a new
perspective in order to access to unsolved problems
and provide useful pedagogical implications in
mathematics. To  achieve the

have

school goal,

researchers historically ~ reviewed  the
fundamental principle and development method’s
feature of analytic geometry, which stands on the
basis of mathematical connection between algebra
and geometry. In addition we have considered the

significance of geometric solving of equations in

* Key Words :

terms of analytic geometry by analyzing related

preceding researches and modem trends of
mathematics education curriculum. These efforts
to have discussed on

could allow us some

opportunities to get insight about mathematical
connection of algebra and geometry via geometric
approaches for solving equations using the
intersection of curves represented on coordinates
plane. Furthermore, we could finally provide the
method and its pedagogical implications for
interpreting geometric approaches to cubic equations
sections in the

utilizing intersection of conic

process of inquiring, solving and reflecting stages.
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