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AELE 454 9 158 BUAS FotstdA A Ax Wals AR, %
A% A% WAS w3 A 7B Ho AZE v AdAs 194 FGsle] o2
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old A Ws} LolA StsAsl slarE
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Az Fe] Foo] AP F2 jlol T 2o wWE &oA FeAoE AAHE AXY,
AoAl =HEThd FHE 7193 Aol o DGEelA 718tEA EAL =] W3l o)A
g A A7) oHa gu] gle a2 A 2wgo=z QAEcKLaborde, 2005). YR o=
o|CHHarel & Sowder, 1998). ¥, AHZ FE DGEolA BHAL 7|5t @A A EEA
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A =2 5 QAT W FHe TAT  FaAold Awel J|RA B f2= J)8
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d e FAAA FE HEA ¥ A o] Aole FAYE0] 7Nt FEHEAHS st
Rl FFo2 ooA ou A AFEE 2ol &= gmolm(Healy, 2000, AT HITH T
THHealy, 2000). + HATe FETT FEAACNA Ze 449
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73 ZEhe oY 7 BHAS W] 97 o #A A e 2Aske ATelA /ad
Aoz =Y F oM (Leung, 2012), =1 A =o] EAAFo] =@ %iTh(Laborde, 2005). Healy
7Fe’t A(elsh 718 A& Sl sted 2 A 20000= S0l ARd P& EIE 9
o fghel A2E A= A2 gl HAY fAs] Roe A= AHe Fehe Ae T
oM shte] EWARoR WIS ouiditt  Folsin], HAAE AAT AR, $AE FAT
(Baccaglini-Frank, 2010). wehA 25 & W4 #A=gta Eoh A A=E oA &5
I =7 &5 5 DGEY ZlstetE BEAEE Tl 5AI 4EE fAsta WsE 4S5t
4, BHA, AR FolA s RS B = FEeE of7|e W, §9% FAes WskE
A& A¥EE A2 DGEE AR 8 el HEe] dR= Azsta rlsketa A Abele]
A gkl JIAREE E4ste O #E% = F5 WAES FUA7IEE =80] Hrk(Laborde,
771 2 Aol 2005).
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gt =89 JHE FASEA 78 HEe EEHJOP‘ <t E =27 (guided dragging)’, =F oA A
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qE Eff'ﬂlaﬂb} 214 €] —%é% 73%& 1 98l A2E AEA =AY He AR Wt H, A
2E wet I JE s aske ‘=#l7] A S (dragging test) O TH(F-27, ALAE, 2014).

2 robuste= A7, EER, A, agh, AAT, softe ‘FEEE, A3 g, Bl oR 34
Hh S YA, dic.daum.net/index.do?dic=eng), Healy(2000)9] #%= HT Wle 714 & dAds) &
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(FETo]d EFT AR,
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[19 O-11¢ 244383 &5
& o, g Zto] 79l Zto] ohd A-(SSA)l =
FHEL 5U3 o7 Jus Agsiyg o
FA= M JdCc>Yce, ¥92>FHB>H

CB > 4 BS 9 @ 9lo] @ A PE At A2

WA AE

ra

9} 25, compass=T = F Ao ATE WA %

(13t A4 2) -> 72+ CBP(EH =7 AH) > Al
+ A3 Q¥ > QE A Pl B &, 1
g 1-3), Asolle M2 A Qe S&d +5
2 Z3th HES 7 A 2HE Qo
EAES dobtElar ol¥ 4
0-113 &<l AAEes okyet &0 ofd
AP = wrEoAA HS 43 A Q7F ARHA
A sl QE A Pl 2

A7 s 25

£

{
/
\

(29 3] 248 &% - 7] Zte] opd 7

FAY AES S WES A ) ZAT
W dolg & zhe wE M6l Amabe
WA, F b ZACE W] ol & A% CB,

&

3 Cc>4d

-4). ?51—/\ 1< F A 4
I-1)°] 2+ BCAS} 7—}/] =77} kel A w7t
A Q2 fle A AE U=
SYES F M CB, CAY Zol7} % ¥ 7+
BCAS T7]7} 2& u] A A9 9= F
Astde). ol# e A= EH3 A
o

i, A Af] #fA9

H91o0, W ABS| dol& 24T H, 4
e ERIE D 71017} 23, @ A1 2

o] ZthSASyE &5

& H 1 AYgE AELE e 98 BT F U

- 517 -



oA, SHIEE 719l Zto] opd 2} CBAZL F
o7 A7tRT FAY A/t HES L @ 9

=5 ALgEtel Al WAl
WeA AR Zol7h Al AAF(2Y -1
WA ek 4

e o] Azge welekn Azsgon, el

o

> oox X
O, 3 of
gt
on =
2 =
X
1)
I,
I %
b2l
o
> N
i oz o
K EN) o~
3o e ok
2 oo
o ot rlr

(M o

PETS
L 2
1 o
oo
=
o o
AL
o 2
)
o
2 o
RV
ofN o
b
ox, ox
fo o

EERS

[Z AR O [a - R Y
o 2 = (o oY
\HJ_LH 2 oo e
o g o op o
I i
go & 10 N
N d ol
O R

m X
T o N
30 Y
_uqi k) %

=y g
o ox i
g o ® ox
SN o
IS e

b
-3
>
[
R
o
rlo
1A
oN
lo
Y
-
o
)
T
o
»
b
1o

o,
o
o

&
i}

e s K RS

1S st¥sc] #2E

e
£
o
i)
e o
gl
+
ML
od
ol
N

o
-

L
bass
bt
Jt
:or:l'a
N
v}
AN
Ho
2
e
411)_{
br
K3
R
rr
ol
2

AAT A= FA A5
1A% shed AdE | 1 457 AFs &
Aol Fth Hl Alzbe] Atk
2 wele) EARE & |2 welo] EALE B
Q1454 2o, WA Q14 gk,
3. 297 8¢ B9 |3 Axe dyoln =
of BWoE ol | A7 BES Falof
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(Talmon & Yerushalmy, 2004).
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]

[Z2¥ T-6] HIAPHE ABCD(Leung, 2012)

[2E T-6]914 Leung(2012)= A& ABS} DCEJ
HaY IAE =" EHX(constructed invariants)’
olgtal atal, Aol T RA ro} so B3 BAA
g Axd Bdgdos <li A" EHAS

=

M (induced invariants)’©] 2}l 3},

O AE AB ()2 H=3t} o] ¥ 7HAE ‘1 ¥ EWd(level-l invariants)’
@ % A EE F=g. olgly & = 2R0|EBRNES J|H A

2z 8o}, FTEHAO| LR Y = dFE way A

@ AE AB (o HA kel wY CF A=V | A gAY S Qlow, Bx AR $AAY

® A% EBE =3}

E HollA ol2is 2L A e 443

[ [1-5] 22k #@7Ale] o (Talmon & BdE. @4, AE ABS DCO| B3 A}

Yerushalmy, 2004) st re] WA BAE op|FThe} o] BWAE

Apole] BAlE 1 AA7E shtel EAon =7

H & (invariants)? 7 25 53 942 5 et Lang01)E

olgfg EWAAE 2 % B4 (level2 invariants)’

Bagold @ He =9 ke BAgold =90

=X B Y -
&<t B3} ozt gk &, 1 =
= T3 EA -

L3l=tl(Baccaglini-Frank, a1 zol =ao] Wl
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o
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v
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S
2010), Leung2012)= = &5 KM M2 o sapstn Exo)1, 2 5
€ Fe9 A ANSAT [28 T-6191 = mma Alo]o] 2wzl

A A ABSE DC7F B AHHelE ABCDOl o). w3l Baccaglini-Frank(2010)= Leung(2012)2]

e AN
N
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o o
=
QL
rlr

kel M A B, C= 7Ie Helal ¥ DE M € 2z muiye o ARssasd, 25 94

B Aua AR AB BT L2 FH o maHor dyE Ao s5eH 4L

1 2= KR = A =]

d ool W, F A o se A AR DC O )mael 22 A (basic construction-invarinat)’,
o) 2= A=) -

o} ABl gt s=2jo] 5l ot AR T BHAPOTHE =23l 5w

4) invarinats BWHslE =3 EAoIA Bt oW HE & #AcER & dFolAe EMFRG:
EAXA SR 33T
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(induced construction-invariant)’, =& MEFA F
74 3% B4AES F7F A=-E¥ A (additional
construction-invariant)’, =¥ =3oA T2 HE
< IR 7R AEH pe delE AL o
el 7)skstz EAJS P-EH A (point-invariant)’
olgtal stk A& Eol, [18 H-6]°A A&
Cce B TAlE 71EH] FA=-EHA
olH, FAo|FEA ¢ s8] B WA= F ="

E-E¥Adolth. oln, H CE 9498 =#HA

A

48 ABS} DCY B3 #AAI} 9 r9

%
o
g

I

O

Leung(2012) Baccaglini-Frank(2010)
| ap | EOREE IRAY A5
smyg |04 fEd A=y,
- F7b A2
2 FF 1 & B84 Aol EW
WA 2 A

2] A+ =(Baccaglini-Frank, 2010; Camargo,
Samper, & Perry, 2007; Healy, 2000; Leung, 2012)
oA A FAbolgl= MEe =]

Az} Bl = ALEY) SEsAs &

(Leung, 2012). tatel] 2|3

5 =] fe)
T EHAE

SaA7} fdd F oBEA Bl Asha
Azt e AFe B F2e YFeuw

21 2] =l th(Baccaglini-Frank, 2010; Camargo,
Samper, & Perry, 2007).

t}. 74 Z(path)

A A o] 2 (Baccaglini-Frank,
2010), &4 =75 ARE3E o] AH otk A
2 FAX AH =dAs Bl Aol .2
A A FEskaL shte] JRAE sidstst
+ d o]Ao] Aot} Sfard(19)= AERE F
dekd A7l TASE,  Arzarello,

Paola, Robutti(2002)= 7% (trajectory) &=, Leung,
Lopez-Real(2002)= dhte] AAS 71zl &9
% &2 BFdE A (ocus) 2HaL 3k TH

)

Olivero,

3. A3}

Aste Ag =g o8| AL E=E TE
Atgoll Al oj® FAo] AL FAIAT=
otz g3t 2010). BEEo] et AFE= F
o] Axet AAHMZ G, 2003), ol2E AT
=(Balacheff, 1987: Simon & Blume, 1996; Tall,

1995, A==4, 2013; 4783}, 201009 &&= A
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33 @l FHET ofy
SHAl EFANAHSE ¢

Simon & Blume(1996)> ©<=3] F71& &1t

£ W3l gt A

5[5%_», A So] 43} El/\}\% J_Jl"’]‘/q‘g} &2 4

O
0%

& o ru
ol
ofl
ot
_?L
rlr
TR

I, Tall(1995)& oj®
3 AAHozw FF3}

2

N

M 20 N
ol
ol

tlo

S (visual proof)’, A 2L 7|55

A2 & (numeric proof)’, Y3

1y

ol A33sete @ 212F S (formal proof)’ &
B39t} Balacheff(1987)= 2 712] o & o]&
3lod zR2le) FZoly Aol Y-S A skt

= Aud A E"Zrﬂ(naive empin'cism)’g} E.L‘ﬂ'ﬂ

FAFo]  zels ;<41:1—§;]:5—]_‘— ‘@7‘5”—4. A &)

-

1 e ax

ol (generic example)’g} 03047‘4 O]J—’— o
B3 AL FHolu 49 EHY
Z35l= AL E(thought experiment)’-2

ol ‘AH A=, ooz XZHo

o i X Jo

o
tlo

4o oo PR

J?‘J

Ask7] A o] AF-E(Balacheff, 1987:
Simon & Blume, 1996; Tall, 1995)] A& 3} <
I FHE THste] FEEte] GAPDE 6HAR
AFAsIEon, A4E2013)S AGE A=E
A% £ 2PE Adstr] 918k 2143H2010)
o] AFollA A YERUA v 0 TA9)
REHRE S AL o5l FLEE A=shE 1

GAE AL vl e AR dAE <% I
3>3} o] A A5 T

<3 [O-3> Zg3 dARSTE, 2013)

N Ty HPATFo
o
A r ¥ 498 492
5 A%H -2 _
ﬁb“‘j %;ﬁ‘ Xé%ﬁ]— Ta119] %%&l‘ %Eg
a ° A~k
A | 3Ea g Bal_acheff/] aE
L 5 ZA¥F2l, Simon &
2 oat g | ©®T 1 Simon
) TF Blume?] 2 &%
S | oA ol | Balachetts]  A4A
o3 A3 | 49
N7 ool L
=
2 qe | z2m oo Balach.efoI ZZA
3} o8 H3sl 3,351{'1110n & Blume
EEEET :
=4 | gy g | Tallel T4 9
o A r ©o
30 o =g A
i I i
B Aol 9|3 | Balacheffe] Atn A9
CCE
eR
A - Tall®] 22 F4,
hiks 5 Balacheff2] ==
AR = )
! = et ee Simon & Blume?] 4
Cht FE
3}

19Ae] ARA - Add Agse A% AR

TEANM AT e =0kt A g zz S50y, A5, 78 AZEY 0]
7 el AA APEE TESNE A4 5o o)gss %) 5o Ei =3 AL
3H20100= 25sHde] A3t dAle] SA4E & wsia wA" A gste] 14lo] o]
5 AF3 ATlAM FES FAZ I AL BAE AAR s {2 olAHo|L #HFHY BAE
1HF Aoz B F oy, s we FFo| A AEHE "2s AL oiiER §¥3% 2
e Axme) ALHEL ETFeE FERTE AL vl ok @AEE golg ALITHHA,
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e Ae 222 IRISAY T2 AlgAl A
H3le SAE u|dith dE B9, o5t
o] Bx|7te] o5 A0l WS F2 o] TR
S By w FoHIE FI FYS e
Ae A4H - dF52 AGsbe sdEm, dut
2Rl Fejo] Ao de ff4ls Fl
3l o)E mgow Mude AL HWI 9

s olth(zu|s], 2013). 2%
ALl ool 23t HGEE oE ARES ALH
oz Muyshs AHISE ouisith o& Eo,
HPAHP o F 4] ke AVt AE 2
Agstd w, [2F T-713% Zo] FPAPAF

83 £C=180" —a—bYE A
LA=2/095 Bole Zlo] ‘ANAH o} 2
A e o3 Agsp otk 43, 2013).

o
=
o
=

B
oy

\ 180 1= b s f
r’.’_l. AN,

A D
[238 O-71 AZHER] o9} =8Z o & T3t
Agslel AHI(E, 2013)

3eAle] EAYH AR P4 FPe
AT ABL Aol w =elHd oF Qo]
A AUTE B AN 5 de AL
oEgh, olE Eol, F HZzEolA W
Qolsl The @ We Polrt A7 gow A=
FEYL 2w Fojrl T AzbazIge] wn
of ohd % wo] N2 UXHEE o] o5
WHAEE WE T, ol5udAIY 43

spolw, 5514 7|58 g g AYge

[Sln=4
2R PEAL BATY o =d Ao
o@ AsiolthEAld, 2013, 4vAS B4
A . A AYHE ojm Ag® W4el e
reRoE o 39 Asss Ag oy
At} B o, FAAUGS] T o] thzte
Qol7h 2o wol7] $i3) F344 758 e
el AzEel AExAe olgdtt 5 FAA
o] A9l o Foldl WAL #E

o

il

)
a0}
)
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o
1
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fu
_|>;
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_o|£
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b
&
2
A
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=

1
v %

H

were 4Ed 5 9l
UsA ghe e BAT 5 dtks 3
wWEo] A Al
AR A Al ATl A e Avh}
ABRTRE B3 oo BUS e A%

xl

=

T-(qualitative case study)=

e

< oujsiy, ‘AlElE FE BHEE B9, ©
=3 JdYEhEOE o=d 2 537 Us
HgE o 9 AEHE D (Merriam,

1997). @7+ Asrh dreht dAje} grop "o
A=A} AHEH WA BlFE(internal validity) }
ATe AFso] ¥HEE F de AEE AHS
£ A3 S(reliability) S H3ked 2 AR AT
Ae oot Aoz ye ¥ ARE 3
sh= AP S (trangulation)©] - AR THMaxwell,
2012).
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= ® t}. GSPE FdshA & A
£33, AES AF 3 #Ho|YoH,
A SAA Aale FAE SEA ) F

2 A7 A= Tt 13hd 718 FFel
Al e FeERd, FARTRA
ylgo2 3=, Holzl (1996), Olivero (2001),
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" 29 #Ax ZAE Agsiact e #
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< M2 4 94 9 e gste] S AeFE AER N nad
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A, AR, BRA A NG B8 24 2 ~ B
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Seventh-Grade Students’ Recognition of Geometric
Properties and Justification Steps Emerging through
Their Construction Approaches

Yang, Eun Kyung (Graduate School, Korea National University of Education)

In the present study, we analyze four seventh
grade students’ recognition of geometric properties
and the following justification processes while their
adopting  different construction

GSP(Geometer’s  Sketchpad). As the

approaches in
students
recognized dependency and level-1 invariants by
dragging activities,

they determined their own

Shin, Jaehong (Korea National University of Education)

construction  approaches. Two students, who

preferred robust construction, immediately
recognized the path of a draggable point and
provided step-1 justification. The other students
attempted soft construction followed by their
recognition of level-2 invariants and the path, and

came to step-2 justification.

* Key Words :invariants (E%4J), dragging activities (=217 &%), dependency (F443), justification

(333}, GSP (Geometer’s Sketchpad)
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