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(cognitive presence), 252 4 Al|(teaching presence)
S Al 7 24E ANFTHIH 1-1].

Yt e

[718 TI-1] Col WelA w$ o] A 9

(Garrison et al., 2000, p.88).
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FEstL A 300 3t ¥ AFE S5
CHPatrick et al., 2005; Davidson & Kroll, 1991).
omRE Wity B WAtk Zeds
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SCEES A7 deThele Aeke
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A5 olye EFo| TSt FE W) oy
2} wEEgell glolA SRl WslkE JEE Zle
2 7|thsta 9o m(Brandon & Hollingshead, 1999),
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HTh VMIZEAEE S50 8h4 Hsle}
3 TE ASE F e 1%
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e UYL 359oE AFHETE MFY ZHIZ
=
e

o2 3o

Sk Algo] YRR AE el e=d I HE
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Aol A A AP HASHA F=
T}, Stahl(2006b)> VMT-chat& ©]-&3 &3 o]
A E AN Yehdes 93k aFdedA
(group cognition)’&}1l F-2Th A3 HEAA e EA
< H3l7] 98l VMT Z2AEE o) A7}
FPHRe 1 AF}r} ‘Studying Virtual Math
Teams (Stahl, G.(Ed.), 2009)°ll Agj=le] it

afgIA e 7P & 5L 5 st
82 Ajtal @ o2 X&ET o] ozt
= Aotk F, ¥ FAArt 3 A¢E s
& Foxsel 884 ARIAE 245
olo] wt ¥ FAEe] o] PHrt o]
@ oA A gHe AFH £AE e
ul B eAE AR,
$EAG TP SO FHEH AU
e AEel w3 Ad A, =3 do=
FAL ok s=A 52 A2 3 (Sarimento-
Klapper, 2009), @8 TA1Z2 AAANA i 5
I FHEE YHE b"g o R JpPSE AT
(Stahl, 2009¢). B3 7RSS 4528 I3
A ATAAE ARG =A deA, AWal,
AL Bl2E, AHA S 22 AEE qde R
oA = v(Zemel, Xhada, & Cakir, 2009), 1]
B2 &5sde olgd A Al 83
Aol wet A
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om 24 74 AFUEE AdstEE dAH
Ak A5 MES AIES] oleltolE New
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d SES UAOR KFE olﬂs}o@ y=artt

2
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8 IS F=sER oS W, KFe 34
0] YAAREE F &= 718E AFEH Al
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€ FAE U2 w233t

501]3
2 Qs FkrdelAe
A-E]7] o]H Th(Nason & Woodruff, 2002).
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ll.%%‘OI o wet AlLEHoez Wt
Wz = A 7HsAdol TR0k itk e
U FEaaae] EASolu SATS Avd &
A T gEE ol e 23 EAE
olg} MKB#AS o]&Eo] uj7]d FAHsIHAT
(Nason & Woodruff, 2004; Stahl, 2009c). &3 &
Al AT QA= 77 B
a8a 1 o] BEA HESE Ao S3EHA
S m(Stahl, 2009¢), & EANA Aol 8
7 FEo| AHo R FHEHA X FATHWee &
Loois, 2009). °]&3t Sl g EAH2
Ae 99 A ZA9 A 2/7E 2=
Folg AlFstaL ol FAHI}EE e FI9
A7 AAE ATt Nason & Woodruff (2003)-2
7V A7 &4 AR wA
2e 29 ZAE ol&3to 63hd FUES
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Aotz BT EI Wee(007)= AVIEE
o 49 20%° D3 16-17412] LSS
FHA Fols ATt

L
VMT-chat< ©]83t] sjdst== sty s

ol &

of
o
Sl
B
lo
ot
fu}
2 X

o mebd WY EAsA s
mel A HEAo| thEAl FAHN 1
= o2 vehdgs @ 5 9o

FAoZA HEYZ Al
NEs Zsd = 39l
s AFste =7
THReich, Murnane, & Willett,
. 53] CSCLolA= tids] 4l=|Ado] &2
Y =72 B A7AEH usAE] #A
< Boisith 18y ditke] 917] B Ae
Z1eA] S 23& A 9o, s dF
A 97l dRE AZ=TE AREEHI o]
A1(Sheehy, 2008) #1715 S&EETE AMEstHE
ATE fFolrlel WEL AokRuth & Houghton,
2009). "= K-12 8d HA|ellA] AR&-E 180,000
M7bEel $17] 5 oF 1%2
3 A3 9%= wAke] PR, AUE SHE
o HAY XEZFQ T& AT AGHAE A
SH3 Jddoem & 1% o] FHEHE 9l
AHRESL Qe AoRE UESTHReich et al,
. S0l 715 ARSTE AFHQ ARE A
v 38t 5o wdel A HaEQL
T ANA 1715 A

e
He muk ohe) @Y

o

I
o
e
- ¢
s

A

¢

%0

nzlel wHS zA}

7.

O

ool A AHEE BPe HiReE Feus |
3t 7FsAe AABE] AlFE e ol Fal
5 THuUSAME A7I7F 782 F Uee
Ben-Zvi, 2007; Narasimhan, 2009,
Carter, 2009; Peterson, 2009).

71 VMT-chaty= €2 HlE7|3 & 4%
28 84S AFIh 15 FEAES o
Ao Ajto] & el AT WlE7|3he
735 1 ARe] flojA 2l AFUE S =7
2 fr&3tth. VMT-chat®] &718kd Fs2-82
WA AP o] Wiy 244 0]7)
Htp= HeExE ofojyoju} onjA|& nlgo®
SA4Z o= o]FoInd H71E T wAEHE
Hl&7)8te dEage vl 2o ZEQ o

A 53 i gel o] RFoln Awshn 2
58 giEE o olfoldth 53 7)sw
WAle] S diEe Aol ooy o mEE

o] 27,
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A
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2| 3k3™ (Stahl, 2009b), 4&&3H} FAHES S
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A =TEA 97 T2E @ ZFol HI
V53 ol 1 F& I3 HdslE EAS

5
ZH=THRuth & Houghton, 2009).
Zohms woke] UEA AYH e
$17] AFUYE|E PlanetMath(planetmath.org)$} Art
of Problem Solving(http://artofproblemsolving.com)
E & Aot PlanetMath= ter4Ee] 48
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3 EM?2
4 STU14
5 STU14
6 STU14
7 STU1
§ STU1
9 STU10
10 STU12
11 STUI12

1/28/12 09:02
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5/12/12 14:38
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Sline, Sign.
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Confirm STUS’s solution
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RET
RFT*
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SUPPL
AGMT
CFM
RR
RPT
RR
AGMT
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The Growth of School Mathematics: Korean Secondary
Gifted Students’” Collaborative Problem Solving Using
The Wiki

As a design research, this study aims to identify
students’ collaborative problems solving patterns

using the Wiki and design factors triggering
MKB(mathematical knowledge building) in virtual
environment.

For 70 days, 14 Korean secondary gifted
students, who enrolled in calculus II courses in one
of gifted institutions in Korea, solved 10 math
problems together using the Wiki.

In this study, I considered five design factors;
motivation, practice of LaTeX, norms of
participation, epistemic agency, and two types of
educational settings. The primary pattern emergent

in students’ collaborative problem solving process

* Key Words :

Growth of School Mathematics(Z}ul<=3}%]

Lee, Seoung Woo (Seoul Science High School)

is identified as ‘solutions and refutations’ along the
double helix consisting of the constructive line and
the critical line, which is very similar to the
pattern of ‘Conjectures and Refutations’(Lakatos,
1976).

Despite that most participants had difficulty in
using LaTeX for mathematical expressions, this
study shows that Wikis are valuable tools for
providing Korean secondary students opportunities
to learn social virtue such as humility and courage
(Lampert, 1990), which is considered to be have
been neglected in Korean educational environment
but is emphasized as

precious for doing

mathematics in the field of mathematics education.
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z—0 LE
. 3sinz—4sin’z . sinz |® . sin(3t)
L:11m73:311m *41 ( ) =3lim 3
20 x o0 T 20 -0 (3t)
=9
L= 5

LFAEA EM29] =] 23" AEE o]8std

. Sm3x cos3x sin3z 3
lim =lim =— —1 =——(

a0 x .L‘>[] x? 14) x 2 2

]%dle%n] ~0=1 (783

—1y

9450



1-5. Q& R QoM ¥ 4 y=2>3 y= 1z 02 N FYoith. 4 0
Yol 8o 2H(Barbeau, 2000).
EAZA EMIS Fo| . Folrd ddoAd de F BHE 0<z <19 uldted

1 1

(x5, Va)ol de] ol 2° —zolth. wekA R HFol:
[
0

2. B4 AlE 2

©
I
i

6 %

1
77 T

o=

1— 5 2= & o o] & o
- sz_M webs] 7} +Bdel dole] Baolch

—z)dr =

(Hlo]e] Fo)) REXES F ¥ ¥gsd
/elsinhxdm:excoshw—fel’coshmdx:ewcoshx—(e”sinhx—/e””sinhmda:)

e’ (coshz—sinhz) =0 .. coshz =sinhz (3Hilolo] Fo] B

*3ilolo] Folo it EE

22 95 FAHES 314 2 (Barbeau, 2000). /ln(sinm)dx

QFATA EMIS] Eo] : /= f In(sina)dz2hi 5+

I—/ln 251n oos f1n2dx+/ln sm— dx-&-/cos—dxf In2 x+/ln sm— dx+fln cos—

$ AlellA u:%i |85, I:2(1n2)u+2/1n(sinu)du+2/ ln(cosu)du:2(1n2)u+2[+2/ln(cosu)du

.'.]:*2(1112)11*2/ In (cosu)du :*2(1n2)u*2/1n{sin %*

=(n2)(2t— )+ 2/ In(sint)dt = (n2)(2t —m)+27 . I=(n2)(r—2t)+ C=(In2)z+ C

37 .
Sinx

23, oh& AHRE R TEHA 2 Babean, 2000). [ Ty
o l+cos™e
O FAITA EM29] E0| : {arctan(secr)} = —r _o]mE
1+cos™x

3

3m
1 o 71'
/ ' = [arctan(sec??)]01 =arctan(— ﬁ)*arctanl =—arctan \/572
0

24 T W ARSE Fold Fael Rdde] WolE TAME olgstd TalA
2000). x = 4cosb,y = 3sinf

2.5, The 3L T8HA Q(Williams et al., 1988). %2 - i E
= =1 j

n— o
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Ql.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q9.

ge s ool Folv} 7ol BAE E w Ashh e Azelt =8l H%%
Urky mhef =go] it of@l HolA =go] HYEA Ao AL (:v'ﬂc}: ol elx
Sgo] B4 Qglthd 1 ol g oA Hof FAlL, (1A Gk ol

A71E A8 E e & A ZolE MAsteH =l He =7da A4duk

F BE Ao Fof HBU 1P Rol WE
2= "—:'6-]_ e}

%) 294 Ytk Fol mEelx HolFAL. (1A &

25t ZA3E 3] MAE 7] Alo] E(http:/gshs.educatewiki.com)ol] 2 H S UL2(d 157Y
o 1M %2 v 2H T3} o] FAHOE HolFAH Q)
n] 2 28} 70154’% 218 MR $17] Abo] Efhttp:/gshs.educatewiki.com)ol] & 2 H SF 2]

15790l 139, & 2ol 2/, F 4953 o] FA|Z o7 ZHolFA9)

A71NA EolE FH o2 A4shew ofgol AUSUMN olelgel UUTHA FoIAA T
Aoz aowﬂ

A718 Agstel TR AYET EAZ FYstel sty s BhrEE sk Aol
Basitn AARIN Basits A4e 1 ol 48 HolFAla(aRTheld) BastA) o

S A T olfE AolFAlL (134 ek ol

2 Ag @esiel 2AE FE glo] AMAos BAS Rt At o agFoleha 4z
U7 2RO T ol fr oA HolFA (IR ol f 71%) 18A Yok 1 ol
t 7oA HolFAL. (28A gk ol 719

AgA ALE A FollA AFIE AMEStY OE AR FEste 714 M F2
EAE Fooldsuzh o & EAl: Al 0-0) =3 P 4B BEAE FYoAdEUrke
oy 2A: E40-0)

QIo. $1718 AFuTh B A AgHIA Bk ol AMSE ol Basitha szl
TR, 91710 AEed s Al B Aste] oAe AREA HolFAL
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