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Az FHaFANE YF] ANE 2R ANA WMol Aze Aot ofn] g e
AN Bgon AAA FAS SR $AL FASTL ek 2015 AR ok LRI

3} RS AAGET, T F bk PRAL GPolrt FuAe e e Azt
B33, 73 ololtlelsh e Grela BAE Adshs § A% 39
£ 9 T Helolgde] 4Rsh ANE EAHoR A $ES uani 9 2015

T B9 gl 2R 43k A8 AYE diiste HASEAR, vHE dobd A=
< 2EES FAsHA OE T de IS 2E 290t Atk HAaEEAT 9552 WletHA A
So] Ay Walo] Aghet Agks zhE Abgle] Aoz AolriEd ARgloA AEAo R ALEEHE
AEmZ Ao et 712HQ AAS JFH L 9lojof dth ZHE A(robotics)E 2RSS AA, AZ, A
A7IE 71Es dTshe okE, gAY A, ARSI A Ves sk H o] dFd AAEE vt
Ax glon, 8 #3h Au 7jE Wy g5 9 STEAM 25S A9 4 gl (Alimisis, 2013),
21A17] G5k Ao gatdow A83 = dtHEguchi, 2014).
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Bolo BAQl wald ALE V12t d Bgo] Hul, wid L3w oY 7K A4S a9, Lk,
A Sol gakd QA telgg suste]l 2z Yehn BAss 5 e mdgy v
W5 ool B8 & vk 58] m¥e 1 $Addo] B0 Jlake BEEy] wid s)e sty 2
Jlatel gdE A4S EAE ORed 2949 184 £t @ 5 92 Aew gy

ool R Aol oln] 5t Hopol X Ty BeEo] gor] 7)9S @ kL 9 LOGOd
Y@ A7 JWeR LEGO wRIEAEe fetug Roplqe &8 Fs4e wAsnd @
LOGO9 A&EI LEGO vRIEAEe 2RO I

Z LOGOS} LEGO vRlEAEL 1palo] o

aedslol A%a} 2ie] §490% g
el 29lo] HE AL 7 A,

e glse] LEGO wilEAEL ]
LEGO vlol=~Eo] a5t 7]8)

Ee

s

- o
d L fo

. LOGO®} LEGO H}"]Ei
st

[

il
2
=

_?L
Q{_g
ofy
Y
©
i

o X
o}
}=J
4»
%
)y
2
fols
=
JN
-u
N
il

},
X0 o

13

o ]
Heol ardrh ¥ A7 LEGO "RIEAES sl 230 $4d =91et7] 913 7% A7=, &
Aol Az FF S V) S5 e He LEGO TRIEAE &5dt 92 AAlEh A
59 718t s E AeS BHdke Tl H8E Ao 711—4454;} o2 9J5te] [1d [-1]

[)

1 Vﬁl%ﬂ%ﬁL%@7b}}%¢%ﬂi&ﬁrﬂ
A3}kal, Olson, Kieren & Ludwig(1987)2] 15 4l

LOGO g5 #Askth 12l o]& EtE Van Hiele 7] &t gt ol wWE LEGO mhel=

45 T 4o

Van Hiele 7|3t &t& & &4
T =N Van Higle 7|3t &t& &0 w2
- LEGO ORIEAE &5 =& 24
Olson et al(1987) oA HEE St
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[I. Van Hiele 7]3} &

oy
N

2
T

A5 7t gy ey dEd gy drEE Uddse] #8uAY Y Van Hiele -2
AF+(Van Hiele, 1959; Van Hiele, 1957)7} v} @& 4 npel Zo] Van Hiele §-%-v ZZo|dlEe)]
Aestel] 1957del Utrecht thetellA 7]ep Abal o] gk 2RAMeE9]E k=], Dina Van
Hiele-Geldof7} ¥FAFSH & WHS 2] Guf = A ¢Fo} 1958\ el Al/dS WuAA] ©]$-9] Van Hiele 4
9= Pierre Van Hieleol 98] wHd % Qltl. Van Hiele $-55 PSS 8t thdl ol 4=5=0]
tpolel o] s Aojeta Ay7Zbgh dofA|e] o]EoREH AFE AFgon o]F HiJo] 7|s}
Hes AT olf7t gAY Al FES dolx e golut Add figt A4S 8735
oA Atatslal Qe wARSE A1 ME o2 oA Wl Hus
Ak E=3 sk o] AES AYste Fdo] AEA A didem
= &0l o]FoAHA 1 vy FFEoR v RS whESe 74
oA oA Aaz) westthal BOITHS-A S, 2017).
T AA A FFeR FRYsd, AlFs(Agd 94
Visualization) — A24F(7]&% 4% Q14 4F Analysis) — A3FH(FAZA 42 <14
Informal Deduction) — #45F(F 414 91 , Formal Deduction) — A5F%(5284 %
7, Rigor) 0.2 25tk ®3k o] o]&2 A9 7|8} g7 5 o] B4, e '
ArE, T Al dAR o] FoltkE RS At FFE s A uF g U
stk dl 997t

Van Hiele 713} 8t =538 545 Usiskin(1982)¥# Crowley(1987)0] A|A3F 5 EA1S
2 A8t v5¥ 2ok olw et $% 7t WAL AR Van Hiele A4 ©]s
of sjgalr] Wil ¥ Ao Van Hiele A5FF2 W&L thex &7z 3t

¢

AN AN

ok 4
&

TN
FN
Tl

o,

1. Van Hiele 7|3} st5 Al

T A 5% BFs AEE ¢ glom afo] FojAH s AN £k 2 =¥
27be 7HA AL UAY R Wo] Hsiths 5o ARAE oAEA] R Fgehd o] 5
o] FAELS WA EEANE T3l oS A28k, 247+ 71ekA o] Ad LS 14 3EHA]
S &hH(Crowley, 1987). Van Hiele A9 54& o5 o] At th(Usiskin, 1982, p9).
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57 olgel WE LEGO "IEAE BF 57 B4

© RAs o 9e TR 5+ dn

© Y F AAL B2 97 = grke AL Tl

. Qele] £/, Aol o oz FRzAS 84 oldark

o Beel GEAA - AANS BHG S ok AL

olsh o] Van Hicle 713t 84 #&& 713 999l 8% #72 FRake Aoz, du9 A9

Aelgiths Aol eluvh gtk o] B FFEES A4 e 4242 e 20, Van Hicled
of £E5o] 73 gl FAHA @m £ g ANOR A A8W 5 dvky By, FIH A
B oRS T AE 5F 168 £F F2A =0 BAS Aot o 24 FF, 44
A9 AAZ e £F, eld WA BAL FAIE FROZ FRAUAHSASD, 2017, Van
Hiele 7]8} 84 2ol e o2& olF thad Avol gake Flv, teow 4% 784
AnE wgos § L0GO Zadye] 8% 57 A% 4853

WESE Ropll A AL, stEH o WS ok 9 LOGOE HF MIT tiete] Seymour
Papert E_‘/F‘7 7HHE.?:5_]_— 7-]_; 710] _}, ug.g;]: = 7] 3
“ )tk LOGOS] w&Ashe i;bxg o] 1

Y T 22 A TS Ve aHeR 288 F ¢
A vpola R dEo Ax2 B Shus T ARl A4S ndstu st S Aot
= A& 5v 9 AtH(Papert, 1930).

LOGO Zzag"e EAL g33 Ao(&E1]E, 1991, pl63). AA, LOGO+= Fx <449 A&
01013 z2a o] 7hssit) olE 5o e JM7|(FD. Forward), §IZ2 7F71(BK, Backward), 2.2
o2 E7](RT, Right Turn), 9% o2 E7|(LT, Left Tun) 53 o] o7} s} E4,
LOGOL ‘2 A A (procedure) & AHEShE dojolth ‘ERAA= dwe] WEolEo] el F 7ol
wo] T shbe] WElolrt 51 Ag otk ‘ZEAAE ZEagY S GAH, FRH R A
SIS FETh AlAl, LOGOE 43484 o=, gh5A7F LOGO WHou daks HirHdl 44
71W stAdel 1 At z’\] UERdt) gledlo] Ao Fojx|7] witdd SAYES Al
FE st £4F 4 vk JlA, LOGOT= AlAA A(recursive) Aojoltt. ¢ Axte] HHolE
AAF el Al AMg e RN e Za oy BgS WHESHA] @a (FERehAl 2o s 3 4
o, e y5 F FoHl z2aHEe FAT £tk o|x¥ LOGOw W7t A#H
7] wiEel Z71el= w9 AA, 4EAW’E A 5 54T 545 GAs] 3 HHE
= do= wjdete] 22 agsle A DV\ L iacid UHTEOH Pea & Kurland(1983)&= Fd &

_Q il

B

At

LOGOTE u&gHoR yolAe]l FAdF=2le 7|Htsla 9 11‘r. Papert™ 195858 196374 v =
71E AFAY AFA T AT4 FF ARl Piagete} 1193 Aol LOGOS /s,
24 Papert®] 49 (constructionism)©= XU 3ol 7]ukela A g2 olgf= oA Piagetd T4
F9(constructivism)2F= tha ZFol7F A thAckermann, 2001). Piagete] TAFolE <8hA s1d <]
olgll= Q1A FA 9F o RRE AF dojx= Aol oy}t WAt o] Ao R Wity

3) LOGO Foundation, https://el.media.mit.edu/logo-foundation/what_is_logo/logo_and_learning.html
(H=7A9: 20199.22.)
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Qfv] - Aol

UE FFomFEH dojA= Aol F3A A& Q7o 22
Tl 8He Ao WA Zdo] HE 2%} =
Piaget®] 74727} Q1AJo]&e] 7ttt o] ¢} H]aulsle] Papert
S =, Paperte] 74 52(constructionism)= LOGOS} %
(constructivism) A& 5 = HAAAQ WPE AA AT S, Papert= S| 9n =
TES TS AAA S FASHE BACAA LOGOE dve] mi A (media) 24 87 7 AbaL
Aol on e HEHES FHAA A=A A W gAY dAE Holds F 4 <
ATt B3, 2006; Ackermann, 2001).
LOGOE Fetu oA tdsiAl A&7bsstAe & AFoxe 78t wSolAe] LEGO PlRI=E~E
s AAE Y AA AHoz Vs woAe] LOGO B AFE Aur izt s}, 7]sta ol A
G T5S 5 £F AES Ys Addoen AANAY T gHE BAsEW 5t
of derst 4= glojof b=t o]u] Van Hiele®] I+ ZAIe 53 750 € & Uk
55 Van Hiele 713} 85 52 #-ste] d+-¢k A==+ Olson et al.(1987)
o] A7 gE A, Ifell = =24(1991), Fall¥(1991), FAF(2006) T2 AT7F Uk E A
A& Olson et al.(1987)¢] A+E FA o2 LOGO % 5% Adsta, 2 34 &% A S
TA Ao &2 AASH T
1. LOGO &5 AT+

Van Hiele 718l 35 % AoolA AllrFe] AL Fwr]stoa] AAAA RFNE &3l ted
AAet 7t =g o JAE 1AEHA Kstt) ool digste] AR 7]stelA 7] LOGO W
Zdd AR AFEEL o E B9, SYEL FD 502 WHEHo g Algate] ofdk do] Al
AL s AY, RT 30< o8 ¥ AHEstdAA o & 459E & 5 J71E 7l [19
-1]3} #o] o 150%F olE3str] Yall FD 150 AE3HA] @1 ‘FD 502 WHE-z o2 ALg-3}
oAuw gt do] FASI=AE FletAL, 1807 =7] 98] RT 180’ S AHEsHA &3 RT 30&
W OARSSHEA O 2 ZAERkE & 5 7IE 7idigith ol g ouloA] 7|2 LOGO WHE =
PAY vptolA = SF He 1 AR ARESokRt sl e ® EAgth 28 i 7] LOGO

e B8Y At wN s R,

= =2

ol o

ol ¥ 2 2 H o
o o
ol

2
ro,

2,

N,
o
0,
By

(]
FE

(a) FD 502 3& A Alsto] 1502+ ol & (b) RT 305 6 AA|5t0{ 180=2HE 5™

[Z¥ I-1] LOGO 25 AT+ &% oA
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Van Hiele 715} 85 5 o]2¢] W& LEGO "Rl=2F &5 5 24

2. LOGO &5 A2+

Van Hiele 7138} 85 3 AoolA 249 AL =3 A4S A4S 5 AT o] 44 &
= E¥EY WAE FefelA= Kotk ol ulgste] AL vlstlA AT AL 7R
LOGO HHAE wd(sequence)dte] =8-S T4} 7|2 LOGO WHAES &8 + e a7
Al AAE &a1, 718 LOGO WHAES SAStHA &88 4 9t} & &9, A 9A
AgE AR 4oz ge & A At Aste Wer FAEE, A5
SAEL GAAE S a8 712 LOGO HHolEe] mdy} AAztgs gl 712 LOGO H#H ol
S9] HlE Alole] FAMIS AA|SHA] Estal [9 M-2]9F 2ol Zh7+e] 7] LOGO ®HoE Jgst
= e s x2S ) 71 LOGO HHAES wdsts AZS AL v =84 248 &
T 7] W, 285 287] A3 712 LOGO WHAE widsl= AL 7] LOGO WHAERE
BRI = AlZ4A oA &S w72 YERy o] .

o FD 100 FD 100

i RT 60 RT 90
RT 30
’7 FD 15 FD 100
) FD 8
RT 10 RT 90
RT 80
FD 5 FD 100
FD 95
RT 90 RT 90
e FD 100 FD 100
(@) LOGO stH (b) LOGO ™ &Hof
[2¥ [-2] LOGO &% A2+ &5 oAl
3. LOGO &5 A3+

Van Hiele 713} 85 = Aol A A3FTe AL =39 AL 7o) #AE o&Td 4= Qlrh
olo] thg3te] AE 7]sto A A3FFe AL LOGO HWHAAES o]&3sle] 7|314 =8E W=
‘Z2 A A(procedure) & THE - AT dE W, HAAEES dgle ZERAAE AAAEES e
O st de x5S $A8t] W F oty ‘ZEAA'E ttEEd 89 LOGO WHolES Al
74l &ss FalATE ofde, HAAAEHE AHoste 7|E AAS vigoZ AAHET 7)o T
LZAAE 7R LOGO WHAAES MEstd 840 sAZT gJEste] g =1, REPEAT
HHoj = AFEEH A %okt ]i?, 718 LOGO ®#ojo] vl (sequence)ol Al HElS #&3 Ay T+

2 vlgo R REPEAT Wa< A&t ‘REPEAT H#&
A, [29 -39 22 71 LOGO H=Hole wjd
2 o] ‘ZZA|A"= REPEAT 2 [FD :‘WIDTH RT 90 FD

agaA s 7)EkE =Ee 2AE 2
(Sequence)° Xl/\} Ase 18 7ol
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'LENGTH RT 0]= vtA] AE)e & Qe o]dd AAels 712 LOGO HHoE AFEeF siele] by
S A AY, HSHE FAAE A gAAAS 4y wlFel 7lssith o A-E, ATl
el SASS A7t Jlad Bee PASE EIAAE wEL odd mzAA e S4&
A7) AlAbgT), A3 SAES Ed =EHoR EYPES Ad AV AAE odF &4,
StEe ANAEE Tet mRAA A Uuls dolo) &g 24 s ANARE 29 + A
To RECTANGLE :WIDTH :LENGTH
FD ‘WIDTH RT 90 ’ )
FD :LENGTH RT 90 ’
FD :WIDTH RT 90
FD :LENGTH RT 90 D
End
To RECTANGLE ‘WIDTH 1ENGTH | = =iz
REPEAT 2[ FD WIDTH RT 90
FD :LENGT RT 90] o
End
(@) Z2AIH (b) RECTANGLE 100 100 (c) RECTANGLE 100 200

[2¥ M-3] LOGO 25 AT+ & oA

' wels Mg

ags EZRAA e
=0| 2

EE, AREY RS AR ZEAAE $4s] S8 o Z2AA
A dE B9, 4e 22E ARg EZRAAE S4s] A, AAEe
3 a2y Ga AEe Jelt ZEAAE Bels 488 &tk o
4o olFol Al A, oelE ERAAEE 6% Faqow wEoll, AFFEAAE 713
4 53PS ur 33 ¥BHOE B 25 A4EA g

4. LOGO & AdF+

Van Hiele 713} k<5 o2 A ololA A4l 2 718} o] 2ellM A9 91“] oleiah= el

E=ggit), ofd] ig-stol A5 Z1gtel A A4 —rT" FAEL o) FEAZFE)AA HEH oz Q14
HE CZRAAESE 4R IR oR Y 725 a7 fd B FH2 WS T8 B
stal Ausl=th dE B, [2d M-4]sh 2ol atad e 360719 Moz o]Foxl Juad(d
o7 f3 AWM, BE AuAde 28 5 e LOGO ‘ZEAIA'E AEF Wl A9d g
dEsks WS ARt whE Stk voprh A4 SES AuAd s age (ZEAATL
23 =S v AS 43 S ¥ o, 13474] HEAS BoE i vk F, Adss
SHYENA AGLE AR 7IlA (ZRAAE vtes o] dFE Y EH. LOGOE A S8&
el =24 d9Ss AR sk o8 Ao 7eE 7L Ak A= olH @ 71w & oot
A= A FEel doje] AHE VlsolARt, AAZF v (i) A @A o) 7] wEe] shYES dnk
oz Azl AFE AHEes AS olE etk o¥A s A A Ae HEE HAE A4
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Van Hiele 713} 85 4% o]&o] w2 LEGO vlQl=2

ot
ok
offt
4
N
M

ot

@ 5 e AR s AR olasta, TEAASE AFHo T A% /% £
SRR vt A7 715 elde] el F Atk AN A5
9% 4 e 492 Fa 2 0 A9E L0GO7 2t vg S5

TO POLYGON :n :side
REPEAT n [FD :side RT 360/n ]
END

(@) LOGO =tH (b) LOGO H&Eof

[1§ M-4] LOGO && A4 25 oA

ool A Al st o], LOGOE AR Jgtl A oW FEAINE 78k BEL s o

SPASE Folzl HEL FAe] 919 LOGO BHolE AHAoR Agd FE 91, 54 /1%
0 Bol B2oz THH TEAAE YT FE 3 shE
o AFE FHoA LOGO AolE Bgatel AR J|akE Bal Fold IS +AY

IV. Van Hiele 73} 3t 39 o1& LEGO "RRIEAE &% 53 24

1980 tiell Papert’} LEGO$} E& WA, LOGOE FAFE 2= ddA &4 ol= 75 HES U
g A A AA 2xo] WS Y F 9+ LEGO/LOGO Al~do =z whAstgdtt 19989 LEGO
Al LEGO vlRI=2%E RCXE Agdon, o]F LGEO vll=2~% NXT, LGEO vRI=2%E EV3Z
Aadgel= FJHUcgul & Cagiltay, 2014).

LEGO "RRIEAELS 28 A2He 98 tst E53 289 7 &S
gog ALY ddydE HYL g Iz ggo

‘0,
o ne

I
Y
I

rO

o
ofr
S

M ong
o2 o
K=

1 rir
>

_}'_,
of
_?L
to
4
&
fu

[t

]

XN

rﬁ, mﬁl

L 5|

X

o

%

K

[l

ft

[

)

=

Y

[l

[m

o

K3

2
= K

[l

ot

[

h 1=
A ANT + drke FHol gor], MM HolHE £t FHHoR BT £E
Fefag wopol Mol 8 sbsAel ik
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sl - 2l

x

<% IV-1> LEGO "RRI=AE 2 oA A= 7]& ofo]&

AlE B 7|2 &% (Basic Output) 1& Z3(Fork) olo| 2 I& Z1el o] {(Container) ofo|2 &
-ZzOo DE, X ARE 59 ‘E20f| - LOOP, HEIEfAZ & FO{R =7 | - ZIcksh ddto|uLt Me|ntd g LhEk
Azt 28 | nEE dES2 LERY of wz} ct2H #Sst=E st=| - YOolE =Z(Wait for), FZ(Music)
LbEbgd =71 27|ot wE WES LEl| ofol2 18 S 2Ro #sS

LIEH = cfekst oto| 20| US

| 7 I3
o | |t ¥
e | [ ‘-‘ ]

.z =l s > | B e 5
Il e [ [ =

bl
M i | S

o | — |

=1 e ke 5

4
7 [ | e
s =1 | [

mlv

BB o o e
B v [ B Y el o

8| B 0¥ ] Bl B4

28] WA e oy A7AEe o8 rHEHL Aok AHR012)9] TN E RS &8
g W& my JAATE zrFofol & FoJA, EANATH, = A AlnEy 2 naA ARl Ay
o] AFE =& 4 dvta &9, Yousuf, Montifar & Cueva(2006)E ZHlY 23 28 $2o]=
ZH S0 Y S8 TIAE 5 2RSS 838 st ZaAE i 5 T Ao
71, g5 A% A =go] "rtal skt Whitman & Witherspoon(2003)2 vRQI=E~%ES 28
3t T2 AESE] K-128hde] STEAM 4ol axdolegts A7 ZAxE dxe v 9ty a4
Williams et al.(2012)= SHAE0] A4S &HolA bddd HasEAE ARt YA 2 7140
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Analysis of LEGO Mindstorm Activity Levels Based on
the Van Hiele Levels of Development in Geometry

Rim, Haemee? - Choi, Inseond
Abstract

Technology-based convergence education is being emphasized for students in the era
of the fourth industrial revolution. In math education, students need to increase their
capabilities in the future by having them experience mathematical problems using robots
and sensors, a key technology in the era of the fourth industrial revolution. To this end,
it is necessary to present educational uses for educational robots in relation to math and
curriculum from a 'mathematics education perspective’ and analyze its educational use in
relation to the mathematics and curriculum, considering the role of mathematics at the
base of the process of exploring real-world phenomena and solving problems. Based on
the analysis of Van Hiele levels of development in geometry and the LOGO activity level
of Olson et al.(1987), this study analyzed and presented the level of LEGO Mindstorm
activity, a representative educational Robot capable of collecting and analyzing data and
programming in the form of block language, in the first to fourth level.
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