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o8 YT TAGE A EC] AFEF EAF ol tig INE S TF
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(letter evaluated), FA2 AF&3}A &S (letter not used), F+AS ol AL 2 A&
(letter used as an object), TAS 543 A4 Al-E(letter used as a specific unknown),
A2 Adurslel =2 Alg(letter used as a generalized number), FAS HEE A& (letter
used as a variable) 2.2 YFAtHp. 104).
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=35 2 A (technology) ©] a3 37 StawulFol A 33}
o] Z7bshiL QTR Jonassen(1995) & St Eol Al 435
2AE M EY QAR =TEA AREE|OF StaL o5 fldl HAEE
A ZHE ¢ 8tF(learning from technology)'e] obd ‘HA=&EX] ¢ 37
SF+= <5 (learning with technology)’©o] Hofof sttfal F=743tt} HAE
2AREHO g5 HaszAd v AFE AAoly Ve A=
ERR 5 v HaszX e A8 s HA
s2A7F S-S At AY St Has Ao o8 AujE = Ao
obyth. e3le] HA==EAI Stsake] A4S TS Sl =g
LEFEA ARG E ook gtthi= Ao|t) Jonassens H AEZZE A} A=
ghsgol skt AFE e A Al JH S sk AQdd o2 d A%< g

= HE9 FEY o A A& sk

;
= 3

o adng ganzds #89 ndge 5 daAE 3 34
9

4 =7 AHg

AR "HAa=
O] o]—L‘ 7‘] =

B3 see] A4 Fe

‘W84 A A (instructional practices) 2H-E S5 $419 gy &=
= ‘AT A HI(constructivism? approach) .2 2] H3lo] & Q3ir}
(Jonassen, 1995). constructivismeol] §2+3F W& AH & st5A7F 2=
oml &4E Wl sty wEHY ARE wEs AQJd(WHAA,
2005), Papert(1980)+= ©] 23+ constructivism®] <¢1A] o] & 7]ukel 2] 4]
 wEH AgS ¢k wg WHESZ ‘constructionism’S A7) 3L

H

constructivism¥} F+¥ 3o AFE3 T 1 constructionismel] 7] HF 3

3) NCTM(2000)ell A 3 st stu3h& 913 6714 AgVs syl AR vaszA e
Aotk NCTME HA==ZA 7} 85 7FEX=H 43S AL FAE9] 58S
FAAZIT A ST whEkA] Salpdtel A BlAERAE A -5 AMEste] ¢ @
TS BTt A A 5T £ A=RE AdsATh =3 wS 32011+
’\UFE(SMART)T’L%«] A A} FX g L A 2eqWs AASAT AntE

Lo A;A Yge sduw wsol 7] FL xqo]ﬂsaf Directed) &w|Z 9o &}
(Mo‘mvated) T HAdd "wr=(Adaptive) 43 AR (Resource Enriched)E Al Al
3= AR HAZAsEA 7]HWHTechnology Embeded) . & o] Foj o} 3tl= Zolw o]
et 352 AlUI7F Aol wpep FxH 3 ot

4) ‘constructivism’& ‘FAFI'E WHAHo] AL FHoO AE=d B AFoAE Papertd
‘constructionism’#}e] WA 0= EF L Fty] 9] doJE AR ALg3ic)
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A7 mlol A2 9= (Cho 5, 2010)o14 5719 3% WHE(s, R, L, u,
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1. o]i?ﬁl Hﬂﬁ

1. constructionism

of FeA= #id A ZEIOPE A
constructionism ©] 231} o] o2& A &3 35 Ao e Ay Bzt
gk ol S WA FAF R AHA constructivismol] tHa| &
ol i o]} H|WEe] constructionismeS AHETE  o]F = - ¢
constructionism © 7]9Fsle] AAHE &5 4 F= AVUEE A=

gk St @Adol il &g

X,
Lo

ol2x AV HE=

1.1. constructivism¥} constructionism

constructionism-= 1972\ g =o|A & ICME 2|4 Paperte] Zdx=
A& AFEEOI AT A3 (2006)2 Piagete] constructivism¥} Papert©]
constructionism ©| & EF ‘TAFY R HYF o] ALEHTE HoA o

E FE&foF 3tk kT constructivismS A2 o] QR ZHE Fofx]
= Zlo] ofYa S 7} ol &1 Q= S FI MER ARE AT
o2, Taga ALl AES WA eEA o] WHdA AFA o
2 FAEYgE S o9 nige] i1 Y constructivismS A&
SFo A= Aol WAL Y-S FEHoR Wolgol= Zlo] ofy i,
A a7t TEHoE FAsHE Aolth wElA constructivismol A
WARE ZpLlo] 7R A A & 2 dgele] il of i dHT SHAo] A A&
oul A #F FAGES FY A detes AT FasH(A A,
2005). Bruner?] A& T4 2](cognitive constructivism) S A] 8hg 9|

@ 5EAe Aol sEAs 259 JE ANL wEow we

noi'

ro



steltloli} ldEe FHeke Aol

7}
E dAE0 Axg 982 2AT £ JEF Fof s, A5 w9
oF & ANE steate] Selo] WAl MYAT e AoRA HHY we

AS FAEATHHEG A, 2005). Vygotskyel A3 2 A5 9] (social

2]
constructivism)©= A3l 4 3528 <o F3}7) g

o WA ogpel
F8 Al Udelor], Plagetsh vhA R stee wEste A

o7 WYl 1E  constructivismol] zHE w§ Aol skl A~
252 o g5 g o] wsAA A eE vh== Floldtal sl
A= constructivism= w5 S0l A Aol =il e A& 53
e B3 Bud ARE A9e mAoy %

A3
1% Papert(1980)%= constructivism® <¢1#] o] & 7]dko] 2% <l

a

aw PN

=
o

W& AEHe g wgd WHEOZ ‘constructionism’S AN EFAL
constructivism¥™@ 3ol AFE3FATE constructivism¥  Papert2]
constructionism> R A|2o] sl Hol¥= Flo] ofy e} sh5AL
npS&o A FASE Aozt 71E #AFAS A AT
constructivism< 4 dS& Zx3= ¥4 constructionisme =75 A%
E?}E]r(ﬁi}%‘, 2006). Papertv= FAFH Z2#Y gFol ol 5AUt
Aztste= wAs WA @ skdth ol stEAvE B eSS
3 A A HolE g w4 =R ol&etd HAEEAE A4

o ol 2z Fohbb] A% el Eres wHoEe A8
%

N

constructionismol| 4] ShsFo] AHE A o7 o] FolA 7] YA s o]y 3 T
3}

]
g
AEEI o] U we] Do & Gt B AL BFHoR A
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grlojof (37, 2006). Papert™ constructionisme] ‘o}EEj
TaEo] ekl vl & ASY AR Fo] wE F UARE FS AS
T ot Y oA7|A FL Fo] wiE FAI HkAo] dojd
F AE F4E =3 welbA Papert: constructionismell 7]Hb lo]
ANX T =g 718k AolE AU =48 o9
BE WY =g Hol'gt ‘Yo

o] ol ATk Abdel FRelel W WL P Sdd ARG =

374 LOGO Z2ads /sty
B i R v o

28-S a8 A sk 4ot LOGOE ‘i FA A =4 (Low
floor and high ceiling)2 AW oAt =0 oA LOGO7} Z XA}
ol A5 A&7 #19HUow floor), ©o]& &3l HE/HEC] A
st A o uaxde dS FAL F dvkes As R drhhigh
ceiling). ©}s°l Al constructionismo] 7]¥F3F LOGOE @3k o]l 2 A
A7k = d AWk Kafai & Resnick(1996)8 o} %o] o]zl 2ojn]

AA
294 QS AH WEo] Ry 2AFHRE 858 E AAAO A

= 71

N

X

o7 ol = 9ttar A A constructionismS E3F o] FE 3§
ST},

constructionism< LOGO<®} #o] aHx7F 2814 tids A3 ve
2
—

S #42 BAE s oY BAL AR Lo WE o] 1
2 wlo]a R Y=otk (Edwards, 1995). mlo]laz Y=o 71y 2 =4 %
Shbe e A TAT 5 Ax ol FHE de 233 £ 9

th= Bloltt, o] YA Ad Aoy A= vlo]aRYE &ofl A
o] 97] Wit FAEL nfo|lazdro i hAS TSI ZZHaE
=

24 1 one] FHHon wad 4 Ul Bk EH vl

o

- 10 - Ak



et 2] AR AAe FHolal AAA 58S AAgH. o
gF27E kel A AA F5HA S

A-gst, o] & o2 A Ao = gk

7} I tH(Edwards, 1995). st5Ab= o] 2 gh

g g o, o5 BAS Fal Ay w54 HHor u

zk
bz 4 gtk

rlo

XH al

1.2. constructionism 7]%¥F 8t 34

&2 YA AHIE constructionismeol] 7|WES &% A4S A A ]
e dEE A3 A= el A Erh WA constructionismoll 7] %
2 3to] ks ‘gr5 3 8H(learning science)?’ ol 4] Bransford 5 (2000)

£ 9% 4714 #xlel dis) A Eh g
e A Z2ao] ‘S £0]3 $=8l(learnable mathematics) 7]
93] Eigenberg(1995)2} Resnick & Silverman(2005)¢] &8 33 X
29 AA Al dis] ook

il
y 2
-
i
1:|:

o AAF st &4 A

St Aol 7l efm

o
r
of
[

31745 AASH] 98] Bransford 5 (2000)

P I =]
& ggaatel e 47k Fa @6l dhall AT Bransford 5ol
AN HA Fo@de SaAsd Sa 87, A5 gy 87
WAEA S 8, FEATA S 840l
HA gt Al olgbe folv wg &AM sEate A4, Tl

7) srsteld BEAd WS F3ke] <
#et AA A EA KA s Ae A AAE wFo HA HEIH= ‘:'OF ]
tH(Bransford 5, 2000).
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ABSTRACT

A study on pattern construction

program based on constructionism

Shin Dong Jo
Department of Mathematics Education
The Graduate School

Seoul National University

Since patterns are considered as one of the effective vehicles for
revealing and developing algebraic thinking, many pattern studies
importantly treat them as a tool for introduction and education of
algebra. A typical pattern task in many studies involves, for instance,
identifying a pattern rule, extending the pattern to make a near and
far generalization, and articulating the functional relationship
underpinning the pattern using words or symbols. Therefore, main
purpose of pattern studies focuses mostly on expressing the
functional relationship underpinning the pattern using letters or
symbols. But many students have difficulty in using letters or
symbols to articulate the functional relationship. Furthermore, although

the students are able to express the relationship by using the symbol



through pattern tasks, they might have little meaning for the symbol.
Therefore 1 have a critical mind that the students who have no
meaning for letters or symbols need to have their meaning before
articulating the functional relationship using the symbol. In this paper,
I design an executable expression to construct, explore, and analyze a
polycube pattern activity in JavaMAL microworld environment. Then
I develop a pattern construction program to be run the executable
expression and observe students’ change about meaning making of
symbol and generalization.

As a result, many students have a tendency to construct pattern’s
general expression in using letters and symbols in polycube pattern
program, although they think of the symbols as a big number or a
tool of manipulation to construct patterns. In other words, it doesn’t
mean that expressing pattern’s relationship algebraically implies
knowing symbols’ meaning. Using as reference illustrative cases of
sixth grade students’ interaction with the microworld, I demonstrate
the strong interplay between the design of the microworld and their
thinking about algebraic symbol and draw conclusions regarding its

potential to develop symbol’'s meaning for generalization

keywords : pattern, generalization, polycube expression, symbol,
variable
Student Numper . 2011-21563
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