W5 BT
The Journal of Curriculum and Evaluation
2008, Vol. 11, No. 1, pp. 187~204

HS O|AZIAUEY M [Me YF HHD

L2 %>
0] 22 IS LOGO HEOoE F¥oke &y I usd 9nlE =9skl. LOGO HHEo=E
TS Folchs A2 S WAE, SHOE Falsh= Aotk LOGOY 71 wE VixY, ‘EAF
= W7ot sde Hdgsl] Qs 712401 HYOE BHIIoH gd2 o189 XRECE VERE &

=
ol BHOR THS Ttk BEL THY T4 XS BEH= Lolrk
o] =Rol BEyI5) Hae HEsks 712 WE0 YK, BAFE o8 5 18W ol
Sfe BHS FEsks wHg Zaskl 2MS YW, BAE Fdsks 252 g5
=z

s
i
m
i
3]
E
S

2HG BHOF Elchs BEoln, 22 ol tis LI FHE A0l9 Me @Sl 2l
B2} IR 01851 WA WhHS WAISHL, olEiEh WA WHE WRHOT B8 4 A= ¥
ol wANBI)

FAjo]  np|AZEE, AEI5), 21, HFEISF Fokils, AP

1. Eol7}9

Tayler(1980)c 5ol HAFE Y ATS THAuAM (tutor)’, ‘HEZETH(tool)’, ‘SHIFTE
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WSUFEIAT H11E HI1S(2008)

A= LOGOCA “AE-o(turtle) & w2 olal AL 59 A4S AFHZ Yepdlo] #ile] 1
izt shs Y-S Odu SgAbe ARl 5 Sl SeEteA dEe] B A71E AR
ol Al WHog gelFolof gt LOGOE A7t ARolE VtEAE, MFEFoR
THEE BHCE 19809t E thiEdshs wSE A &0tk LOGoY] 7 WHEE 4
i FH@FololA oY StEAtellA Alen, SgArt dike 2" WA F8s AR
stal Shgdttte Hks 7HAA ok

Abelson} diSessa(1980)= Z}3%7]3}(coordinate geometry)9} Hluld}e] LOGOO|A] o] F| A=
718He 715718 (turtle geometry)'2Hal ©]F o]l AR7Ise] S5 WA H(ntrinsic), =
A2 (local)’, A2 (procedural)’ &2 U0 AR Etal Atk WA x| Aol =F ] A
A EARoET 5SS FAMtE guE, E¥S FAske d HlEEH 98 84E AN
shA] ethe oulolty g cmAZ ol Azt wE
Anz AAZA a8 BYS it griE, 20 Bk HEY JReE HAH
BFo] AAEE FHiv|ste = ojujo|t}. miAgto g <M} ot @AE T4 W

|

>

74 W5e wEn 1 %o

\

o] AAEo] 1o B WHIE = F JthE Eojth 4 So] LOGOAA & 18 Bk
ABANS NN 9& aHA ARoldA ‘ZF 7FL(FORWARD; FD; 7HAh, X5 &1L
(ROTATE; RT; E4b)’'E 73] WHEIEE WHEsljof st} o]d Hls| g7t = HH

4 a4y =r2g DEAE A5 Aol Aotk ARG HAudo] Do gAY, zm
Sl E A3 WAYE HEAA FEFo] glojof BTk E ARIISE mﬂa
2ofo] ohfe} A7kl wE F4d B%, 4¢ PSS A4S YehAw 99 v
HAH 2Re YRt 223 A%7)8)
$48 99 A%E AZHo A Bk T KRS Ao FHA o]
Stk ARG doleks £39 TA4o] FxHm, AE7)HE £F BHo| F85
e B AAR M o2 Aol Edue] Feasol olgd + U
‘_C'>_

O

2% LOGOE Y= oy FejE A4 FEE o] ARREI Stk + %2579
2 38hd 5o JUA@SANALY, 20007 43hd 5 o FA@SATALR, 2002b)
o ‘AR Wy ZRadolgle ooz AEHY 3, Bl E8 AP FEHH o
Sk ATAY Le AR £3E a9t BE W WS A 35 1 52 olgs
o Mrh BE ¥ JeE B AR By 2ol oleHn gt

LOGOOIM A= adS 54 fAoR ofsjd & ot H4d2 21& w53}
2) &AA hitp://web.edunetdu.net/~javamathe}= QJEIYl FAE 3] ‘AE W T2 oW Al Z o]

43 £ AR 3 Y3, FAHE FFL JavaMAL(http://www.javamath.com)’ | A HZE = Qo)

=
3) AL 1Y FA 23 FIFo R o] A AMYS wWilU(Insall, Matt & Weisstein, Eric W.
“Curve.” From MathWorld - A Wolfram Web Resource. http://mathworld.wolfram.com/Curve.html).
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H= 0I2AZEENM 242 s ES
£ 149 ARoleks A ovisk A Aol met wake HoldEe $HA Jvlg @
A RITHAES, 200, BH el FHe APF BAE BEATE A5 Aol
W BAQ ojuldAE AZd] e BFe) AFolch FH gJulelN L FAolet s

£ A7k 552 gesE $H dndAs OE 3%5Y 4 Atk AR BE B5e
40 $4 deln, A5 Agene AL T BA wol,

LOGOSIH 9& et A% A% BHe Azl Be a7 Jt 249 $4 Fdo)
o olo] Wsl Stmgdel Yot FAe R FAoz mdHd Atk olsh o] Fus
S AR BET ANHE RS FAA - GAH Azoltk. GAHoE B - 715 o
HE AW 2o B ATE, F3 UYL ERshs BN 44 - U5y mHo
2 25 F9lm, 1 Ak sl vl Zlolth B9 Folsh A8 BelME 3
He Aoz RS ol BAV QY] Wl FH E@we] A T & Zlo]
o ey wskshe el A gE S BA 4Pl A3 gov, 4L A
QAN AAHE FH Edo] BT F FUE T A PHoE NE HAY
Slolok F4 U AT oNE NG F Ak ol B JPe) Anz JH WA
o =g W FAo) ouzl o FRAA 5 Yok A% WFoR JHL FHo RAY
G Tk 4o Bt olalE Wil 71317k 8 Alolth,

of ZolN $elt 250 o JRAel AR AR WY Z2IUL0G0) TR 9
B Tl EATE o8 BAS FAoT wHsE W oJug R B

o]E3 WA ulo]AEHE

TRAFAAENA AAL TN e Zor dWHOT HAEHe AF 22 Zo] of
Yt seAel o AFHe ATAEE AT, Ademam00) e old THFIAE
o] #H& YA Piaget, Papert 18] Vygotsky2 &2 3L Ty WA Piagete= && 59
Az Q7ke] A Be S qrEEHl =YshuA TtaXe Y= WwEA] T HoH,
AAH} AR= g2H, ot AgA AP FAStE wsolgd Aidva F4e
ojgidt 1o FH2 /‘41-41}*“-4 712 7Hge] HAW. a2y ME bgE TE B okF

591 35 S48 U9 g 193 YR £, Sl QT 24 F531
cpgich. olol wla) A A4 THL FEF ABEAQ Papercs A4S TANN =

TH(media)’®] HEE FoA AFHOH, /‘]'§] F3Fo0219 Vygotsky= NS X3 AL
(others)’®] HEES FA3HA Y2 thAckermann, 2004). 53] A[2]e] FA A =T TS
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WSUFEIAT H11E HI1S(2008)

Azste] Bglz TAS B3k YA 2] (constructivism)
9} 713} constructionism®] 2l A FAE 7}5':3]'—1—’— AA =94 T
Aol doljd F e viEAs 848 AAEla, o]& T3 AHolgle A S Ad
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— =
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al
T At

)
-
o
o
-
o
o
-
oo
g
-9,
rhu
d
-
).4
—lN

Constructionisme SHFO|Z20|HA] WS ot Mot XA ©hes] WAl S
AR FEEE o] ol SREANY] nhagollA] giloAl T TEElE ARk Piaget
A1 T FY A} (constructivist) ] ZHE FISIL ATt OFSEE ooIt]olE HE Aol ok

o} W= Rolrt Lok, constructionism SHEAFE0] QIR9] QISEE (2R, Al, Zoi
S, TRE ZEO) S o TR ul, MEZ ololtiolE de 4 U Aolgkl B
Skl ATt TLEHA] constructionisme HRIFCE 9] U= QlE=EE TG
A RAA FHolgke F 5FY o] #AECHKafai & Resnick, 1996, p. 1).

Constructionism #H AN Feu5S A4 AFH &4& At 78sh= A7 2oprt
HIFE S otaS(Eee, 2003; P34, 2006) °ltk. o]= al4(teaching) U= S5 (learning)
dxdre FEFAAe YA Y A4S dxde

T, AREHS P 5% Jee o

constructionism TS T3l =

S 93 constructionism T3S 3] A
A" 874S 8= ‘vpo]ZE YL =(microworldy el FET} X7|o vlo|azd=dg= g
7

o Al Adel ol W, M 4L Y] AP AFY Bl on AR,
olF vlolaRPEE 48 AW 97 B9 BAlo] e ofo|t]ol(Bers, 2001; Paper,
19807 IS AFH BROIAE I K, F vlelazdst Ay e 4
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o2 vHrE WH ‘head a, b9 BRAE AuWH I itk 0|9} go] LOGOS EFst] A%
NTFONF FHol 1 At ANZGHoE AAHE BAL $YE AR vhoazd=e
1@tk 1 F St o] 2olM AHESHE TavaMAL B730]t.

.A‘;J 39 o] @
e . &9 gour|
A% g 1 5021 BAH A

9 A% 99 Zzagos & Wl 509 FAAYE 29 wAL
(nttp://web.edunetéu.net/ ~ javamath )

‘_B] 50 T B

4 i 503 B A

BB 50 [ 120 MEE S

©3 3 (b3 50; ¥4 120)

s A% WY zeages og I9¢ 28 wAL.

T

(28 1)& 258w 3 oA Yo AR gy zzady sk gxolth o g
A4S A8 AXNFF AZ ‘move’E HIES H 1A F83 V|E WHE FUHEHA
JavaMAL vlo|a 294 =7) A - FEE JT(F$HE, 2003; http:www.javamath.com). ©] 272
AR mlo]lazde 3749 FAld 532 78 3H(DGS; ynamic geometry system)©] EHE
S ol th (38, 2006). olA o] FANA AR mlelaRL=9 V)& WHI TP, FAP
£ o]&d oy F4E wEe WS Azl

5ot 48 Aol BAZEY AN WES wEr WA Aol
B3 27 YR8 WEsl] Qolt BE BAEH RRE, A7 GE AN 3
Qe B4 ke WA

E DO W ns 35H 77

rl

A A%elel 9274 ©, 01T, ‘move a, b'e] WAL SW Awole] FAE (@ b7t ALk
move's HEE olgdn gomw FHozE ARG 4AL, T FWoRE AL
4L A Je A 540z 2L FHoR Hdsk H o)8d 9
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WSUFEIAT H11E HI1S(2008)
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ThAp, B B Ehl move’” ©
for n=3 to 7 for n=3 to 7
for m=1 to n for m=1 to n
=4} %; 7FAF 30 move —30 - singfiﬂ, 30 - c%@
next next
next next

d

GheF 27 AFole] wE ko] 30°0F Eolkt AHdAM T BHEE elﬁﬂ I, (E 1
o ThApR, c=Ab BB A Ao} ‘move’ BH AA A= 27] AET t
A AT (B 2= 2 AAE YERT (E 20l TRk, S e Ax Déf’éﬂr ‘move’ '3
B Adsy] Ao} AR 27] dEle 2AW 2 e AR g2 ol TP, EAF
BEE e 24 FFE WA U= WAL BHAW, ‘move’ WHE TIEFT AR
Folgke 9o 24 F&H7] dwolth 5, WAA BE AAe 27 dEd dFs
BHEE AFole] 27] et FaAsA PF 2L AAE we
Heb Axpt dddthe S WAA S0 o dA &3 frAkshal Adayeh

ﬂl

o
ik %7 e 2
for n=3 to 7
for m=1 to n
= 360 .
=4 255 7HAE 30 ¥
next
next
for n=3 to 7
for m=1 to n
move — 30 - sin 360’”, 30 - cog-380m .
n n
next
next

6) A JavaMALO| A+ 360,/n(= ﬂ), Sin(x)(= sinz), a *b (=a - )&} o] F7]3c}
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7 6H Ex} SR 74 FE)
o] EZEFolekn 34k
v= 87 s A fy B R e ER g R
AFol7t 27] e W Bt 7P8sa AR BE(y )
v = B4 Y r; A
= Aosia o] A HHE x¥shd
v, = =2} i:]l (N 7}AF fis=|-f- siné}l v fie cosZ)l 7']]
o} 2tk Al o] AF HE ‘move’ HHOE FHsHH
v, = move — f; * smz T, fi* cosz r
ok, wWakH HA AR BE(,)E ST 2o ‘move’ BHOE
@—E’b—i (IHOVG—'/'ASIHZ ' 2 J

i=1 1

%, 9ol b, B AR FL H2FS

m{m h

o] 83l ‘move’Z UENE 4 Qi

R E ‘move’ WHE VAP, ‘BAPE HIASE HHS AZE] EAl UWHE S Z ‘move’

@ )7}
v = move a,, b;; move a,, by; ---; move a,, b,;
o2 Yeid 4 ok o), i 1A F%F HE ‘move q;, b,’E / b,
(2" 2]l A “i
move a;, b, — EA}F s;; 7FAF Jal + b2 (S, tans; :—Z—j )
Ys & Uk A AA BF dE = v 2ok

n n

v="Y movea; b; = Y, EA}s; 7}A} Ve + 053 — s, (S, tans, :_% )
; . :
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SHEEIIAT H11A HM15(2008)

ol 5, = arctan [~ § POE move’ WHE T, EA BHLE W o] 7 vl

i

[

>~

BYEG 25 MASH gt %Z%?}"«l e olgslor & o AE A 7l
2 ol @ F 9tk & 5o TENL M=F wsge] d¥Hor Frkshe ¢
> 2ol ‘move 1, n30°0.2 AojA|aL o]F ThAb, ‘A WHoE Uehd
Atk (3 3)& B 7 F4e AF BEoR I Aok

;

o,
E
fetl
H o
e

(& 3) A5 4522 =4 127

move

for n=1 to 360

< move - sinn, cosn
next
for n=1 to 50
h=} }ﬂ n
X =4 | move 1, 30
next
for n=1 to 90
EF move —sinn, 0.5+ cosn Q
next
for n=1 to 90
y:;?;x move 1, sin(n)— sin(n—1)
next

§) ARolel 27] AEE BES wietnvl, WA Wael 49 F(+)o) FFolth. o)z A £
E5ol 9 4 Utk oEF E5S Astedw 27 e A%olE WA EA -0 BHOE
FE A% shie) Wolth o, AP AL ¢ FE ME ARH AL A%

2 olgal HER S5At AMNN 23 AR 5 Uk

— 194 -



$eE TH, B4 9ET move & A7) 29tk olu, ‘move’

By Al S, EAE WAHCIL & move’ BYE HEI3s} &A@

Wb, B4 wHe ARd @ HHelth ¥ WY AAL 2e Ao EHd Az be #

3 Ik A Eof B T, BA

= wm oltk. olof Hlsl, A,

;- —au} (E DN ZEH3Y
A

d AAlY Zxte] AA NN & 2 F o
ol W AAAAN o H4A HE 5 Jth D A Ui
Ble, Ao]ERo|E 22 3L ‘move’ WHEOE L

B2 ‘move’ WHOZ WA Y F o] VAP, ¢

M
Y
fu
=
B~
=)
>}L
FH
{0,
flo

=5 S dardls v AE
st glo] sttty WA o] I = 9o HE
(0. f(0)), (1, f(@)). 3. f(B3)). -+ (n, f(n))
< 928st= 9H v,=(0 f(n) — (=1, fln—1)) = (1, f(n) = fln—1))& °]-&3l, ‘move’ 7
o7 Yepa
move 1, f(1)—f(0); move 1, f(2)—f(1); .., move 1, f(n)—f(n—1); ..,

0% T, B Yo WA 5 ok

2 A 302 S, B4 WPoR TRt el usl Aungth 82 od W
o2 BE 34 19 4 AE AL od AYF UL 1Y 5 It AR oDk 3
i ol 35 xgagi wEE F0e g0 54 myes m?‘g & ol oA
SEE 27 93l 5

o] 7%w u }oa e WES YeRRAL 2T, @ AR B4 YR w_ A}
St 9l7) wEolth b RN Exbs; b ol 10 EA - s E AR HAS T
Eelt A9E 2Ad 5, 349 A2 AT TS AANE 0] BT W]
A4 gololol ATk (& DA e Aok FA RS AT A2 I

FFS A= Xk

Al
A
o,
Lo
>
e 2
frit
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il
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o
rir
pou)
o
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rlo
=
i)
o,
v



WEWFEIIAT WA H15(2008)

(E 4) A= ds22 oM J2(7|

move

for n=1 to 50
¥EA move 1, 30

next

for »=1 to 100
PN head 1, 30,

Mt

next

for n=1 to 360
U | move —sin(n2+"), cos(n2+n)

2 2
next

for n=1 to 1000
WA 2 | move —nsinn, ncosn

next

for n=1 to 360
cycloid | move —sinn - sinn, sinn - cosn

D@ N |\

next
for n=1 to 540
cardioid | move — Cos 3= * SINT, COS 3= + COSM
next
E O Ad2Ee AR TS BEY) 9 9L 1t B9H 23 21, 23 97

O

i

olas} gol @ AT shiel By, HH Yoz seE 5L Bast Uk oF s
tans, —tans,
1+ tans, - tans,

St B4l Bt 4%E P dEe Aolth (E 49 EEBAT AFA L AR5

tan (s, —s,_,) = Phe 348 ol g8 Bah 27] Az e Es
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o b FAE o) &dl T AAzeE AP, A ¥Holth 2 AF 74 dAY =
b k& o] Ao st Aold ArE Tl o]F F i s
ol ¥ F 3tk E (F 49 F He AE HHES ‘move’ WHEOE WY
cycloid®} cardioidol] T ¥ WS Armon(1999)2] ‘A& 2l(intrinsic equation) 5 3
ToF YEhd Zlojth. FEE He (GE )T t2A (E Hd AXE BHS dAyg A7
ANA AfFole P FAo HA WIS et ke otk A8E AARteRE FE
Fo|AgE A AR PF HAxe 2ok T3 PF s FEH G 47 2R AdxE
th o] A= AR PF&S o8l sAYS vE W P3| TR

LOGO B3N SheAls Aol Sol Setehy P58 WED 1 YFe| Az FuS
Qi \rh e A%

o % d 3
A AR w2 gl me AuE Pgwe & 4

=
A8 LOGO 71 BHE ol dshe WFT FAL Hojob Frh LOGOE 52 7MY
AQree N BY, Jhp, EAE AT B0l Bef A% /¢ BHoR o
o Pz e ol Fad

B AL TASE HAAE ol AR B
=

Resnick®} Silverman(2005)2 AHA1E9] mlo]lma 2L MAAlo gt AL nlgoz vige
WA AFE wA e A AAS AL Jth ol 2EAE HA HI2E 5 oA
AE7IE AHEE & e SFolojof gt omjolth. iz, ‘Expe AR WHE AAe
AHAoz f4A =92 T JoWANE 7PARH Ak A & 7Y F4E %
dete WE AAlol7I= itk o] #F 50| FF WHoE B3 FAS FHOE
EUSRE 402 ATOG 48 4o Fsh BE FozE 9 Ao AgEEo)
SheAbs ThAb, =S T A BRoE o4d, 54, B, Yot BRE S4e T
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WSUFEIAT H11E HI1S(2008)

A Dok
o, FHe| YF HAL FolAL Zo] ohizt WY FF TP AA2HA A
Ak @ae) TdZels AL etk WEe 2RO o, oF ‘move B A

Az AFAstaL, OA olE kb, EAE M9dhe 22 F3 ddke F49 YT %
A4S FdsHA "ok oW, ‘move’ WHE FH T4 WL JheH st 7R wHE

FA Bk, B WE Hdo] JMeItERE EoFE F7 vihAl 928 k. X SHE
IeAes b, 24 WHoE FAse AL A9 EVFesHAN UA ‘move’ BEOE
ZEAS BEE AHE AN 3 =EsH "o

(¥ 5)= Abelson?} diSessa(1980)2] AE-7]5}e} HHE 75t FRA ‘move’ HHEY ¢
E YUehdth A2 H8 ‘move’= A&V Al 7HA §F F cm4F, AR §EAS
Ffreth o] F 7HA EALE ‘move’ WHS IS FHZ R¥sk= =77t Hok kA
E[l_

‘move’ WAL AEIISY GAA EAE A AL Qo] HEAG BN FHE

zdst7)el AAgt =571 "ok H3E271849F ‘move’ AEVISE THAP, FA ARTISE Aol
o wel BES ol FIME FeiZ + gl 2ol BT BAL SReAdA) BAE &
3 Aelch
(EZ 5) ‘move’ HH
=) —5— A=) 6—
‘ 71—7*7‘] i3 7 7?#7]7]' ]
7RV, = A} move
A A (intrinsic) 2] 54 (extrinsic) 2] 34 (extrinsic)
=+ 4% (local) =%~4 (local) A4 (global)
A2} procedure) 7% A ZHprocedure) % 2] (equation) =

TS ‘move’ WH-S WEHY i FPOE 1 o] Zpzte] R F0oE FJY 5 3

+ AHE 7Y Ashd, $952007)= ‘circle model’ S 0]%3]-04 el o)L} epicycloid,

hypocycloidS + €9 @42 dpofsta zizte] & Ol ¥ES BAEE ke W
THo® Fdste WA SFAE A}?ﬂ]oﬂ

el =star ok o AFA AHE F HA] WHE

olF FAL thA] ThAb, ‘A WHOoRE F

I 3 xdo] gAY AAAHE AR FFLZ epicycloidE =T AL A9 27}

Aot} 98+ ‘circle model’#} ‘move’#= 7t w/fAE o] &35t Hste AATHE A

PsS IS F Jdv Aotk o= DGSIA 9 59 FAHLE T Z ‘circle model’S

S 2 epicycloid, hypocycloidE RHEIL °]&&

10) move a, b + move ¢, d = move a+c, b+d, (a,b)+(c,d) = (a+c b+d) S n|sic}
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23]

OIOI2ZEE0M sS4 S

=2
=

A

|

AHAZR =948t

fu
L

5

A R

AL 3
2 ‘circle model’

) Arel el ¢

3

5

e 252

S

AP e
& olslel 7137}

[R==
=

Hog 7hAp,

)
A ok olH g gl

H

£

a1, o] oA Aty

bal

o o
= -

&

%31 8l<7(learning by designing)’ <

AR Eoh HA]l &3] 9ol o

o g S Beiste] 1 ojnlE

Eisenberg(2002) 12]31 Resnick®} Silverman(2005), 7 3}7(2006)

7317 (2006) 2 Kafai(1995) 52

3

Z
A

constructionism®] -

=
=

‘learning by making’,

2
)

= 74

o] 7'e3](2004)2t Kafai(1995)

ol

o

il
)

hl

S Hhst ol ThAp,

o4 ATHE B Bk aet o] o)A o

]

o

\/

o of

LHo

=
=

o4

(2# 3] t&

Ay =4
By

be] WHoz e AR Folth 74 L2
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ABSTRACT

Dynamic Representations of Curves in Turtle Microworld

Hwa-Kyung Kim(Full-time lecturer, Sangmyung University)

In this paper, we discuss the method of drawing a curve using LOGO command.
There are two different representations of a curve. One is a static representation
as set of points, the other is a dynamic representation. LOGO is an intrinsic
environment where a curve can be dynamically represented as turtle actions. We
emphasize the importance of translation activity from a static to a dynamic
representation of LOGO command.

For this purpose, we first consider constructionism and microworld. And we
survey the elementary mathematics textbook where LOGO is introduced. We
consider the method of representation a curve using ‘FD’, ‘RT" command. Next we
expand our the method to representing continuous function graphs. And we
consider meanings of this translation activity between two representations in the

view of constructionism.

Key Words : microworld, turtle geometry, LOGO, computers and mathematics
education, JavaMAL
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