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e 28 AR & FFH 239 A
aYE, £, 2T TE A FEHY o0&}

AAA 7 tHKaput, 1992). &, AF7A A2

4 VM7 25 23 AL oA g & jgkd
2P VMAlA $E= 233 7HsAE Bt

2R ApdA HZd AxE ol g H
AEBAE 08T F% g AT FHE
F8o dig Bzt IAHeE FEAJGE
A7 B35 JQtHMachin & Rivero, 2002). 1
HJu 2P ATFEY WL HasEAY
A oo g HEo F3HAAAY F4
o Fg #Aol ANE ®olt}. 2/ AT
2 “grd g g A X8 g, ¢
2o dAxE “frd g F& Fnz o
FAEo] MYAE =23 Mdsate
8 ggstd, A I3 AgS Hont
A E 9 gdd 93 FEES A H3,
2 49 WA FEo]l F3E Aot A4
A olslel Ade duts, 7198 F4, 719
ol & %ol ZA, FAoly £, Ade Wz
9 e g FeH=z Jeld £ ded
(Hiebert & Carpenter, 1992), $-8]7} A&
g VM 53] Jide dutsie] 7]4E Ao

ot Fge AHLS 53 JNde dnidies &
H=HE #730 #F Rojano(1996)¢] A+ 2
o oMz FAwAET. B dustd J)
3E HEF AL Ao FEG Mdd o
F AR ZHA 2 B oz & aig
ANRE FAE Aoz B

FaegoA SFAEY AP FoAL
oju] FEINCTM, 19899 AFE ut Ut
HEHAANE FWES AT A=E 57HA B
BE ANSER, 2 F it FAEl AN
9] 5 AAZAE 7HAE Aot oA F

=
E

:

=

a

™ i

1

gtehgel 29 JAEL 1

7t 83 & AHEEA X} £ A
A NZE 24 3%<€ e 5 A Y
Zg 4avt glde Aot

e, 8 AN JHEERTE o83
2%%a 53a FAEAA B MAEA
T o e A=Y F, FAE £
7N 5% gt vehie AAEY &
A dHd A7EAE 9453 2o
(M) 7M3sgRTE 8 A ols S &
e A7 B 71981 ) #AE
o g et /HMgERTE T8 A4 9
8 Fo] FAES ANF A rqse
Axd) o7} JE7h

22
o]

o

A
T
S
=
2kl

]
e of g

Mo e 2

Il. OI8% A
1. 7} a7t (virtual manipulatives: VM)

FgagAN FHEY AdelsE waA
g ALl AEHAGY. 2y FAEL
vlg3 A7F F73e AYE JHAz Jdo T
Y uig Wi EE o] o] 8T 5 gln
@A AApE AES BojAY 2§ g =&
Be ZA9E 93, AL 2AE FAES §
AEAA WrolFn FA3ed Zdege A
% x=Fo uig FHEL] /Y ol =S
F2 R3de B9 ol £4 Fol o182 A
A FAE . B8 25st@e] ASol vl
s S5 S Lol B ¢ 7235
A7 dEY 2 YA, FEFAAMY] T
AE olge ©YL ARXE Ho|tl(Howard,
Perry, & Tracey, 1997).
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Y, ARES AHUe) HFe) w7
Mg AU 4o BYL HYdHE *
o ASHL Yt oY@ =AE G&d 1
2 BAFAY AFH AAkE e AAR
AL WA AER7t AREE /W 2
Asim a0l oE AFEH W AAnE

o=

fr

45 A A 44 A4S Y55E o
o o=zt g8 AT AHzigzzol
s sZEgole Bol ARHUOL, 4%

Edo] 7Yulg mjFo] ARgo] B A o]
AUt oo W& T3 FEE TR 4%
Zgo] 7k HERE AFee A= As
o, ol vlge ZA7R AN FFu, o
OAE, AAEA 048 £+ UEE 3= I3
o] 4t} Moyer, Bolyard, & Spikell (2002)& o©)
A "R F8H ANE FAERI Y8
AAN = T4 e 43538 7t A43
F4o) 7P aTFVMolty it Fejaich

2. A7
Seetgol e AARE £ WAL
st A S vl AFEY mrE
B So|chHar, 1989). oleg Fol: Feteig

of W@ AdZ HE=E sNY3 Fennenma &
Sherman (1976)°)) QS M & XA Q). 4884
of tg Auzte Fetole) ARG olsshe
8% 242 FAWol AFHReH, F2
gu ste) ekl ohe Aol AR AL
(Fennema & Sherman, 1977; Hart, 1989). =3
AAZ%E oA BY 4B DA AAE
Aoz ofz ATAM UrebgTiHan, 1989,
Fennema & Sherman, 1977; Rays, 1984).

TEY FANES ZAF 809 BA, 5

3 Azl R BAL e Aoz A7y

Ak v E 2uls FASE Ay AL F
AAd H3 ¢ Yl zalgo] dx)slz|
= %A%, Boekaens(1994)= EA 4 S &

Aol Aste ZAL £33 YA U A
Z ol"d ZAE AFFRES 2224 F7
g et 59, AU EFHE AN 2E

253 ddie AAFH A 22 HAF

849 FF& @e £ dvn Y
Mandler(1989) GA] A A F Hk-go] EAE 3

A3dt7] A% AW Ao dA goid 5

G gddsiich. EAA ois ANze
=7le Axe 84 71AEY, §71, 134)

o AL Ast wA

L

ol{g AU F&3}
Wy o3 FYE & 5 Uk AT o]
AL AAHog BAS B3t F8d AA
H Agg e Ue 71eg Ad o]
g tis] F& AdE ZHAA @ Relge A
o]t} (Boekaerts, 1994).

mek HEHQ] A A HEFTHES
E3tu, 44t dAdA 843 4%d V)%
e @ dAY AR e, Sl
22 8 F e VML FAEY A
FA& =& Aoz nEd.

r

N,

[o]

E

L
e

=
=
=
%)
Py
(=]

=

[IR=ER=l
L 9g

B d7e vF §5F 949 Oy 2u9 2
T 5 468 Uz HAEHUGY o
FAEL study HAAE FF3} WX uALS
53l ojul A .F-32 IyddA ALh
HEPA 46 F 2182 A, 129 F, 135
3 el &g
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2. 43 A%

2 Adye 237420039 49) AT £49 A
e AfE AFgddA AAHACD HFH
Agde 4Tl A8 Aisd 25ue AR
9 A AFH BEL HelFE gy 23
dol 2aolA ATk & AW - Fol oy
€9 B4 Jidd dg AFol AAHAL, ¥
AES AN WsE FAH37] A HEE
g A - Foll 44 AAHAT 25 AE
d diF AHE AR B A7 g3 A
AR’ A% =4
Sherman Mathematics Attitude Scales?] YRE
AHEEQTE? 7 £EREE 39319 § ARH)
¢ 4ol AYHYT, FEIHHL o
2ok AR E& FAES B3 Aot

o] 4= National Library of Virtual

A F A+ Fennena-

T?J 1l B &5

(¥ I-1]

1) o] A1gPL 168302 68
o] ALE-® AAF o}

& Azt oluAo] 2HE BE RoIYTL 108FL

Manipulatives $]4 o] E (http://matti.usu.edu) 2] 3-5
shd o] 429} @AH(Number and Operation) <<
9] “% X ¥-4(Fractions-Equivalent)"& A}-&-3}9ich
(2% -1

o] HERE HLE HES o] &5l Fola
SHEANAE £ S FEY Fo=2HN 4
A FAETE FotE F UAEE HEAA
O @A WA AWe Holn S4Eel 74n
Aol ARHNA SA EALFE Rohus
224 & F wAE UFolE A A
o] ARHE XHHAN 2L FXNEFES H1

YN SARSE Aol oj@ Fo| AEAE

Heth

A BFAE EW FYEL AW Holx
€ 7I§AY Aol e FARFE IHAY
Hed EE ¥Fo TUE g gAEe

Ane) 712AE B3 NS

L

o] Ay

.
B2

2) Fennena-Sherman Mathematics Attitude Scales 2 $38d] i g o] AFaA 713 de AL dE AL

he8l shtolnh. ol

£ 970 2] 35 (Confidence in Mathematics Scale, Effectance Motivation in Mathematics

Scale, Mathematics Anxiety Scale, Usefulness of Mathematics Scale, Attitude Toward Success in Mathematics
Scale, Mathematics as a Male Domain Scale, Father Scale, Mother Scale, Teacher Scale)E o]Fo]lHtd ol &

< 25 % U@ HzE FHNAT

in Learning Mathematics Scale)=

2He BF thEch £ 970 A$¥ 447 3 E(Confidence
28 HAE Fan 2 sPhE AU SYo U@ AP ZR

2] 29E QAch(Fennema & Sherman, 1976). °] HE+& 12-Er§}_°_§ TAHEgen, & B3 B FA,

T, BE, FA, 3T ¥z 3 HoldeH, 1HYH 6¥
B AA7d o #AHA BxE %x‘f
A& 47 54,3,2, 1308 TARY 12

a8la T¥RE 129
g9 ¢ 34, 34, %, 74, 4%

#3, 34, BT, ¥4, 7% ¥4E& 44 12,3453 8

BT A0 W 3H3HY HEE
AE0]7] WE 1-6¥ EFol W
Y oig &L 7

Rajste Qe A5EE Yot WL T

Aok 3He B9 S Uro] T4 BT Y45 $3¢ B Yohusl 4A Az
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A ¢ 259 24 FUNAE A 9
ze 9 Aolzel “BHe B4l (Fraction-
Adding)"o] S EOlA A/HHATHIYE M2l
#99 AP AR I} Yk o]
E3e ook & 24 Aol & $4E ush)

v adol A AAEI 29 ol xR
HES y29 1ol UE A4z T2Y 5
oz FAd T4 48 HES =37PEA
HAA ZEERE 2 FF1 FolA F EF
9 && Ae 7 9 299 deAe BE
YEE 288 zdady &4 2 ¢ U=

% a¢kEag =3 B49 e pike A
#4& - ARAA JHEA wdgle] A

2 ghpec

(5 3] 24 29 AY

A o] BLEY AlYde vFEgaaly
913]9] A=A} AFF(www.nctmorg 2] e-resources)
& Agad. A AY FH 49 ¥ 8
AEL 84 &L AolA AU gt AYS
JuA Fe 8 YN SdEe BEA 2
s9 478 71290

3. 499 223 A8R

GAEel ARELAA SHAET
= 3¢ #FR2WES gAES
Ad. AR GeolgA FA EFE

TT=

78 gz
LR
A
“SHHE WE0] oW HolN xgo] HAIY
4 groldl@ B4Ed AHAA ol Aol
FAUT A G 25 QAo of AU of

A £g0 HYthn AAHUr 3 2L
AF¢ WAT FPSY WeE xEd Hn
ALE =58 ok

Iv. gz

B ArdA AR et S
o ¥4 Md olslel rdde AL AT A
NE Esed FAT 5 A ARE A
Ae E d7Y g 9 Aoz ds)
o AR AFHAL el BARA F94&
=8 5 gAY, Hdo] 433 FAHUAS
€ R3oFEH(Moyer, Suh, & Heo, 2004). wa}A]
HIEENTE 58 £ NE AR A9
A olElE FAANLGE £ 479 A
el 2£ES ¢ 4 Utk B 479 2dx
A& FEo i A% 2 ALR-ARE
Azt #4 Fo AL H AHH, 2
g1 tdEe] 4 Fol A4 EFAG A
g B ¥} 71EA 0 tdt FHH}

o dr BN

<E N-1> $8 i@ 447 A5 A

AHRZAL BFE | AAFRA BE
A (N=21) 4.396 4.474
F(N=12) 4473 4.604
3HN=13) 4.642 4.642

43 &4 1] AA3Fe] %3, ANFL 3§
Ao A3 A Aow Yektt

St U@ AU HEO) AR AFAA
A3 RE APA) NP YFo) 43 opez
o] YL VML o|§F FU& 44 AW
F ET $%0 gsf 447E AAD e A
oz vt 8 45 £4%9 A%
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a4, AEH, FAEC] AT EFAA o
EAANE FREL & A4S YA
i, o] seEo] o wet 1 FEsp F
FAe AL B F AUk MEY 4=
FEd g2t A4 Iz BHE vuA S
g JARE FHEY HHAx FEH TS
Ao g vgut. 53, Fuzd AL 3 3
@ s Q7o) 7 1A Jehd ol

2 d79 dae @544 Py 48 4
ToAX e dAAels B A7t e R 2%
ot ool & AT Feo g A
718 ZL& AFH zel7t =vh? oE d
Qo) 29iA7t g EAld diF] =odozH
£ A7 AHe dJAE 21 Yot 48
o W3 Bl=(ATM)S} 3 4 H(AIM) o] &
Al g AFolA, Xin Ma and Nand Kis-
hor(1997)= ATMIFAIMo] ERloJiu} ¥l &A)
SR oA FAES] A o A AR
Hol AFE HAFAG. G F2 FF A
S o] 58 4Ho) hy s Wol ¥
dom, 531 dstgAldA 80| A8}
H)Fo] 27| wEd A FER 93
1 F840] Aol AAFHI oA} FAYA
WollA 8t g3 AAHE Zx3e AHE
gon, gty R FA g FAE
S dig £ZAA Q=g /HAA do
» ATM# AIM 337 dZ2 "ch(Heo, 1996).
9, " 4% ER Fo] F 83}
v E3 498 e FadA dde 53 9%
v WE2Es F83}1 Y2 F83A dde
AAHA G2 vAAE AT ATl Yo
W, A £Y “2E FAE0] 3L Y #
. & JAE 8L F3n ok g
€ HAAE AFHez FYEA AL}

e

Ao

m
-

1A
L
-

Al

[

=
2T

= N rlo

}

¢

HEN PIHFAES F8l hg 2EH 2L
doides e Aog Ahdd.

ojed Fotofl g BEFADANAY
34 Aol b ATd Az ud
t}. Lee, Ishikawa, & Stevenson(1987)¢} v]-%-4
obse Add 4Ho A 2HE T I7F
A, obEdA F3, Ao, g, FA o3
%0 dohy FoldheAE JBIEE 8%
<9 A 2§ F 4He) M Ee uF okbF
o] 8o disf 7HF IHAL HEE Ad
© 2 YelydtH(Robitaille & Travers, 1992). &
}, FA o8& 7HIAEP, 1988)% u| =134 ot%
9 <k 237} 25 AHo| ¥Idx BT
AAE0] 8L Agte Ae T4 W
H, YT AHAAM AdFol ¢ FHA =
A 25%uTo] olFA @3t (Robitaille
& Travers, 1992). §1£3 o)== A Eo] 48
H AFE AFAE W 2 4AE oY) =
3 & AYANE sAolE verich SFe o
AEL 35 AFIAL 9 " YEoE
AZste Ao e wd, vz FAYsS
“Y” MELE YH3}e FYe) U

A9 48 71x] AFEl AFAE] £
AALE AEE E 4+ A€ A 2ok =13 &
g otdel AAE A7 #F AHE
3l £ AFAEY AP FUHE AE
At

=
LU

=
a
A
3]
A%

o
=
A
e

<A BF A1 A o g FA>
4 Ae ol 29 A B RASFYPAA
227 ge £ 5o 24 ¥ W ostae
ZEERE 23 UA 259 A4S sn @
ol A 38 AYEd AFHE 7ol
€ J=9g 3. o] i YL AFH o
=ug g2 £83rEgE oA 3| A

3) o] HIAEqA 134 &= A9 78%7F 500 F o]dolRA ot vlFH Franco-Ontarian #H42] 40% 7ol

5004 olgolUet.
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A= o
i IWE

ot

o Kl orr

2{:

SElE Ade] Fol A B RN
Aol A Aot AFEHA AMde FE
oz el vEe Aol glen, oE 2
F& 2AFAE d2AE A} Yele ol
Ag FAEHA Rie B9t dFEel 4
o) PFg A3 B £ o Y52
AR & FEAN A g FHE € M
g&aTE o8& FFEEE IFAA,
o] g T A & BFY WS v
A4 & F AT, o2 s 71E) 7HA
TP 5 Adel v g2 HI olFe]
Az F7HE oo ALE
of g AN Fvhe B
A= Aol sAtsh SjAtagstA
4 A7} Liedtke(1999) 94 o147 A9
Sty AEHL B £EY AARE 2

= Rojgtx F3sA -

o
=

=
KU

As ¥A2 3% F JAde VME 3@
AdaE olFd AAze] F718 Aoz 4
gxol, 3 Fde ov g B I
Ax E7sa AAzd wsst QAo

e BE o 2 1LY AP

4 7 A9 A% 29 AFEAU
VME £¢ A4 olsl £Ho] S AAZ
ol ojateslr o te ge ATV
JRe AN 2 AAR ohid B3 4
o] QIEHANE =2l

A3 o £49 od Hol FH?
4 U o] $4e FaA
g & A FUTh

L= =
TT=

whgel 2

e 9o} o] @3IHEA F3A AU,
& nlgog £ dite Ao AR
w3 G529 FHAM Frizdd FH
F4E B AE o8 A

)

3X

=

e =aeh

B3 2ol VMY A #F 543 22 AF 9
o &olgE AT

BE 4 A9 HAx AHAAAY] AT
B xoe], o] £ oM FFIHAAN
e AA=g dglzn JA0AR, ©] £9E
3 FvisiA 7t P9 Adel BEs
B¥3 shetgn o AAH ovAE
AAA P2 259 Adel g =13
olsioll Al #AH olFfe FF =E3A €
Aoz mat 4 Je a3 F Jd FA
g 28 A AsE YASA HUL,
AT AAZRY 7tz ved Aoz A4dn.

3L
o

=
a1

<AHAF BF o} 3 FAH AIL>

=3, FYEL VME o] 87 FPoAM A
o HAF F5g d2E £ 71HE XA H
Axd, o1& T3 Ado & F13 HI,
EF Adel tid AAzel I7hR AR
HAh ol AAFL FYER o7 F
old FHE o 71X e AFsd o

=9
==
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A% BLA gz NS ABALE 73
Azt oluAE ARAA AAsHE AA s
2eHTE 597 BE $Y7t o]&TF VM)
NE SE%9) A57 obdd S¥¥ 8 =
Yo| UT HolAN FASo] $¥Y € £
9 A%E A7ldlE UT Fe @A4E AY

L AEe de AT ol

& J3e
g%x]"ﬂ’ﬂ 873E 7;!-% 03 Fox
3L §S go] SRS N2E T

FE TEo B

%é

R
p=

Foplin, 280 #
3 B F AE VME 5T 25 AVEY
Aol A& AAA A

2d SAES Aol Fe FINEFE N
H AL E & 7E2A(RAY EIEL)d 6/10=
6,000/10,000= 600,000/1,000,0008} o] 1Eo]

[e]

i

AHEE VMAA HZE 3 B § gle e A
A A AU

<Azt B o 4 AAF e BEF>

F3 SEle 239 AT WES Y3
£ FAs TN FHEY AT I
AqAE F Ak

golX Fold =& TEY I MEE
FAEFE W5V 984 FAYELS AVHE

2 2Y3A Hed, Asde FEEE A
1A HH3) 2Yad s &5l A
ol Aol wel wHAAWME 18] FFo
o & 7] trle® FFIA FFS AW
N E7ae F8Ee] 2o wE H9
W} Alole) BAE 42 YEA AEWUT

AFA: 9 o) AN & Yehd Ago) u
g A M A #A?

4: Folz £¥o] FRY HA AUV WE
olx 8.

A7z 24, de dAAA 298 A
g £ o] AXE AR,

o] AL 44 Zutolx AN TR J)

2399 93 F43 FARA7=1 o
AH3) PFEPAT, E Alole] @Fo| o] F
oA UAE AR A FFAL, FHS
E7e AR By

A ANE Az F7te] dgte Wi
2, $39 AYPAA A-F-8 A 1F F I
a8 SAEY XHFHol A Bo] FAHUA
gl AAzele w3yt gt 53 a5
VMEEE AN 24 Add g o=t
Z7HEQSAE, Aol g1 d& A T
A, 223 JE A FAJAE A2A Xe

A 2go

AR g B4 B ALOIN

Ld
5
e

BAE ALE T W B
2

2g: o L.

ARHA B Bol E o) FAUL W,

A et ted o] Aol el ZEWMe
2 & A

o WAg A 9
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A %
WAL oBA EgY?
5 2 R
4F Fo
&HAY: ojt

Skemp(1971) A5¢] /15 € ABHA $F
3 WHRA F2o2 Uro ARG 2
£ d3e] SARY Foin BAE HAY &
AT oigA HA 1 de FHAEA 49
¥ & At AT VYA 579 A3 5o
=CEFRILERESREL L

2 A7y FReHe Fhe VME F9
A ols FAel ST AN YA V)
skt B A7EAC takd Ad ols
FA0] 4% 7 Mo HYEY AUT P4
o Z€gdn #¥ 4 dout, & YUY
B WANRE A olsh T AuE P
AT Be) Pk 2EAL & Yok

_O_I

VME E8 24 2904 SASIA Be
£ 248 e W CERIES g
AThe A, B AR ALY W A B
Aol @A 2 A AE AN & el 2
AL 2 B A A WA dursE
o|Fel W ol Hlsted, BTN FEE 2
3} AZo] FolAm 2& AT Wel AZH ¥
3 ARE Be BA B4E Foh A & 3
ke Hol A9 AT Fel sl A
59 A9 olAlg =2 Ao ATk 4
59 VM 24 §d 15 Yoz FHL B
Ao dolz FHE BEHTL ohA =%
5o 742 PFAh TH ololEH 7%

ES =
1 =

kt

KN
=

7t ddso AANPezA FAE AY ol
A gHe ERoH, FPT] ¥4 A
A &3 W) A8 AFE 29 Ao 47
Ak ol @ A ot YA FHolge
dstz Yepon), 58 450 4% 39 ¥
o GAEY AT F4E T, WS 4
Hol 319l AW GAEY AAPANE WS}
AR .

N SASL o v s wse
Zpo] st 433 AA7}E A2
Atk Aol olAel Y Y} FAZ Mz
AT B ohle & A7 ARINE Uehgeh
Zatd g3 Azte ¥Y 97 £RLEAES
SaolA Ve Atse 88 299
EdgT ol oAe TE U ATRE
Sodg oW S%as ¥4, 15 Y 5
GASA ol @ HEE PAFAET 2
£ ogAe 24 sl 3RS W3 el
£ 2% 299 BAE e AsHoz
g4g) 18 HES AUES =Hsjo} &
Aok,

W, 27t SRR BHE 23 F
A AT FUHA F7h HYEY HES

e
B> d
g &

s ¥
o]
o
2
o]

T

A A Arle 233 54 4Ed = A
, EA oo oigt Fa4de AEd Az,
agln ¢ =84 AL S73eE TAS HEB
9] duto = Qe JHLE A9 FHE
A Jors7l e = At

2 dFoNA gl g Beztol 3
A= RRH 4FS T Busin 3l
Ak, ol= Fx Bdo] A 2 B YR
A% Zod, 23l8 FAEY AARE F

243 2 d Auge] HeoE BT B
& 43 4t AL B 4 A $9W 44
Sol ANZE $A ButE RS AA, A4
9 ¥ dolA a0 BT AFtE AL
%
il
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ZHNE & At FEAE At McLeod(1985)
T ‘03T Bt Bge oldn EAF =4
o] sutactE 4FAY FANARS S4o]
g 4 Ao AFE A @ gUse Y9
Hoz AAA ALHez EAZ A
4 weg. £, 0 oy e BAd
AF3ed oHIE Fewdn IFUo o
AL A9 NP 988 HASo) kFL
=g fdte ARt dde Aotk EE
FEP AFe FAL HAAL ¢ WAL ¢
3 Yl A B oL AN 4A% 7
#3A F4 L& AARE AR AA(G
VME 53 x99 Ay 259 JHL oy
Ae F7HE AFAG )AL 289 3 e
o &3tA @ o] @A 25 FFgsYPol ¥
7] ERHE o AE RAEG. 7 §
7tA 7HELe ol& HAEe] Aol E23 9l
e AL AZA X3z A7 WEL F Ao
£ Roltt. ol A% A A9 F¥
of gA ¢EEA st o =¥ BeME =
AA #A @71 DEolth

Maylo(1999)= Gardner®] ©5 A5 o|&2
WALE o] FAESY Atae] dia LA Y
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Impacting Student Confidence:
The effects of using virtual manipulatives and
increasing fraction understanding.

There have been studies reporting the
increase in student confidence in mathematics
using technology. However,

when past

studies indicating a positive correlation
between technology and confidence in math-
ematics do not explain why they see this
positive outcome. With increased availability
and easy access to the Internet in schools
and the development of free online virtual
manipulatives, this research was interested in
how the use of virtual manipulatives in
mathematics can affect students confidence

in their mathematical abilities.

Hae Ja Heo (Kwandong University)
Jenifer Suh (Little River Elementary School)
Patricia S. Moyer (George Mason University)

Our hypothesis was that the classes using
virtual manipulatives which allows students
to connecting dynamic visual image with
abstract symbols will help students gain a
deeper conceptual understanding of math
concept thus increasing their confidence and
ability in mathematics.

The participants in this study were 46
fifth-grade students in three ability groups:
one high, one middle and one low. During a
two-week unit on fractions, students in three
groups interacted with several virtual mani-

pulative applets in a computer lab. Data
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sources in the project included a pre and

posttest of students mathematics content
knowledge, Confidence in Learning Mathe~
Scale, field

interviews, and classroom videotapes.

student
Our

aim was to find evidence for increased level

matics notes and

of confidence in mathematics as students
strengthened their understanding of fraction
concepts.

Results from the achievement score
indicated an overall main effect showing
significant improvement for all ability groups
following the treatment and an increase in
the confidence level from the preassessment

of the Confidence in Leamning Mathematics

Scale in the middle and high ability groups.

An interesting finding was that the
confidence level for the low ability group
students who had the highest confidence
level in the beginning did not change much
in the final confidence scale assessment. In
the middle and high ability groups, the
confidence level did increase according to the
improvement of the contest posttest. Through
interviews, students expressed how the
virtual manipulatives assisted their under-
standing by verifying their answers as they
worked and facilitated their ability to figure

out math concept in their mind and visually.
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