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A Study of the Effects of Integrating Virtual Manipulatives into Remedial
Instruction of Place-Value and Transformations of Multidigit Numbers in
Fourth Grade

Student: YU-HUA TSAI Advisor: Yuan Yuan

Degree Program of E-Learning
National Chiao Tung University

Abstract
The purpose of this study was to explore whether the Web-based virtual manipulatives,

Magic Board could be an effective aid of remedial instruction or not. The research provided
the reference of carrying on remedial instruction of place-value and transformations of
multidigit numbers, and proved that the Web-based virtual manipulatives, Magic Board may
help students to study place-value and transformations of multidigit numbers.

This research adopted the single subject multiple probe across subjects designs to
examine the effects of the remedial instruction. The subjects were students selected from a
4™ grade class of a primary school-in Miaoli county. Researcher designed a performance test
to test students’ understanding of multidit numbers. According to the test results, the
researcher chose three subjects whose score were lower than average 60 percent as the target.
Subsequently, the subjects received a remedial instruction which applied the web-based
virtual manipulatives, Magic Board, as a aid to learn the concepts of place-value and
transformations of multidigit numbers.. In the experimental design, there were three treatment
phases: the baseline phase, the experimental instruction phase, and the retention phase. The
data of the research were based on “learning performance of the concept of place-value and
transformations of multidigit numbers” were analyzed by using the visual analysis, and then
the C statistic. In addition, the tests of all question types and concepts were scored to evaluate
students’ performance in solving problems.

The results of this study were as follows:

1. For each subject, the learning effects during the intervention phase were immediate and
significant to a different degree.

2. For each subject, the learning effects during the retention phase were sustained.

3. The experimental instruction was successful in decreasing the percentages of wrong
answers to the questions of numeral representation, Cuisenaire iconic representation , coin
iconic representation , and writing representation picture for the subjects.

4. The experimental instruction was successful in decreasing the percentages of wrong
answers to the questions of compose and decompose in part-whole for the subjects.

Finally, based on the findings of this study, suggestions for improving teaching and
future research were discussed.

Key words: virtual manipulatives, Magic Board, place-value and transformations of

multidigit numbers
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2EF TR B ATV TR R o Gilde 12450 2415 £ pan ]l 4 7
g » o] EF k7 10005 fsmenl L& 7 100

frimEt e R AL LR T 2T T T

s

!’:‘

€y
o

P}

N

55

N

LA 2

ERp et W Bamf D 2T 2T 2T L E R R R
2t g ENEMOE > TR EE IR, PR (B 0 1987)
pelic i SEBPL A PR ELT o PP RRLE T RS R LR g
&°E%J%$ﬁ%&ﬁﬁﬁ{j%ﬁﬁ’ﬂw+§%%?ﬁ%&}ﬁf&&-
GEuRaES SIS A R S AR S K A A AR Sy
BRI dew poak (1995) 43 ’éaﬁi},ﬁifﬁétﬁxﬁggﬁ LA B ehie g o
# PAOE ARARGE T ] R R Bt IR R V- R H
ST kR e el > T Y AR BT FAAAIRA A ER L F
LI REC 4op - F
* 5 H ke ﬁi:?i  FF PRI AEY R O LN EEA o

R
i

u0s
s

-

Fuson (1992) #-% ifcehi=EfA A F A BA ST o - ~ 2 & 5 BEL
oo S2F T fREF B X fumréﬁj&ﬂ@l’a@ oo FREREE R 2R
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PEE S AMARE DR AR T Y, 2 THEg ) BRI 5 A sk
(multiunit quantities ) » &4e 1 75467 | &0 M5 % = = 48 ~ 4387 97 - 61 F4
ANTR P FARET o T EEF LB DERRARN 5T I 2
LN T T T YT R R R

202-1 5 e s Bk

K = PLA B LA e B2 &0
- & ¢ B i EAR R 5 - - - — o
P AR E | $T | S | S| B B
< 3‘. ﬁ”)*ﬁ‘ﬁ( ’ ’5‘; F\ fFB \!I/g E@J‘ + ’F'I. L —
hFEHL 7f?/- Ten- Thousand | Hundred Ten Ones
E ( Multiunit names ) thousand
PE o2 F R 2P
YRR E
S LT
" ( Multiunit structure )
B 5 € 5 =% (Multiunit
quantities )
3 FLsa- o M- 3 4%4\;%'&;%4\/4%—\/—
7
% }é'l = L ] E’i”ﬁ*‘%iﬂ;ﬁ'] _ 1 _ 1 _ 1 _ L
ey - =X - = - =X
LA ;r 9 /%' P E{!: i & - ‘\)‘Z \/E- /_‘\_'
IR | B AR e | e | e | e |[T55
i B gl - B RS
L i= L i= L = L =
KA , P vl N s v v v "
B | A BB EEE | 10x10 | 10x10 | 10x10 | 10
x10x% x10
10
1 1 1 1 1
5ok | Lescd oo 2 L L . . .
é'] F’& #ﬂﬁ & 7 = _‘::Kh_” -t - =X r;’:{'—’v
Fok |t egmehgaden | 10t | 100 | 102 | 100 | 10V

7 & R:5l p “Conceptual structures for multiunit numbers: Implications for
learning and teaching multidigit addition, subtraction, and place value,” by K. C.
Fuson, 1990, Cognition and Instruction, 7(4), p.348.
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Ross (1989) & * i w3 3 iplsk 3 2

LY RBATLERRDEE - k- EMA
FEE > 08 #o RO fE S TR R R A H - BRA R A RS F D E
2R BT H - g § R 28 i i enlic LB o i
oo KA B PR U R i P - BT TH BT
PP FEd B EILRE X AR blde 3250 A2 B A2 AP D
A >

Ty e TN R | B T e

g E G T B AR - B

F_*

=

Iy

L
N

\ms’
14
N

~m

Pt @ SEASHER I3t E b o Blde 1 2BF R A ST A B A F25
Frfpf o g EE s L GERBELY UheR FEAR T R Ege

$TIPE 08 i o i died el - Bt A B AR A B gt o i
FN > TR EE RS NS b E s BRI E - BT R
FEE 0 TR F b T e T feR (AT SHf 0 drd 22475 o

422 23 - #kcF 7 &I FPEHES

T LA )
o R el 2R k548 f TAL2INNE 0 H
Fir = ( whole numeral ) - T F A8 A L A TR L R
[l = pF = e R i b e > Bt
e B = ( positional i Wl - eF iy o BiF
property ) R TP EE T A ff’:@ o
o

T kTR o frﬂ;}F, d L &5‘} *ﬁ}f%m
o @i T 2 £E anrwxw— ]
prgi= | % B (face value) e’ﬂf‘:}lé‘, s 4 148 2F 4R T T 5 L
e bh’#ﬁﬁbﬁ’ EHZIA G o ET
2t B AATt o & dEE S 2 A

/)»}3
E'H’ ﬁnf‘?&rﬁ B o

\rm_

CHE QA= e BB
prgow | (construction o LR E - it s
zone ) 50T AR R o

>~
23 7 R fs mHom N - Alich e b 2
B R s s - B imaiefo- BB

FEF-F;»I ;bb_l}?;‘?&}?; ' %Kf}v\o#’ﬂi -E‘vlfj-)'@—g'\,q__ll}gt—: VA it.’f%_
(understanding ) B A E] 0 bldhe 487 A 2 T3 L 4o18

FofL sk R:sl p “Parts, wholes, and place value: A developmental view,” by S. H. Ross,
1989, Arithmetic Teacher, 36(6), p.49.
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%38 Fuson e % e g 4 » B2 TEFLATE I ML B
AR e e § iyl £ - 7 e 4 dpika X ’Lﬁ?@]'J‘ POE Boidr o $HR
Fuson (1990) eh % =it g Bip - RE P R4 F - $IT K o 37 Ross ehix
BT RFERG  F ORI AET > B R JERE > A 7 1345 Fuson

G PR A B ;%?z B v Ross eni= B 7 FEE B ? hFp LT - 185 AFF Y
WP T B E M AiRie ) 5y > RPN - BIME > ¥- BE TIMAE

R EC L TN R R

2

% - & X4 e
A AT C XFZRBEES P BT 0 A EA 0 01
AR ERRERY LS Bk FEL B2 BRI '\‘I}ﬂr\ F Mo -
BPHEREMAHE TS 7 > B LA TaQAm# e £ g4 B ehd £
Moy o AT BRI RIS A EE AR pidene g 0 R Fl2 - A g
VHERT S EAME BB ml Mgt oa [ )t g vt ?

Bruner (1966) # & *#gd AL R aE ik 5 PN A2 E 2 if
20 fi 5 #oas & Hc (representation of knowledge ) ¢ 8 #-rah 4 fies 5 = BFFEL (3R
L@ 5 1996) :

1.2 %8 £ #c (enactive representation ) : £ f8 & g _Firmill#f » FEH (FHEF L
FHEPASES o bldc ! FH - EWKE » 223§ ﬁf’ THEWMPREFEMLE o

2.1 % ##x (iconic representation ) : L gd HIRegy Asfv g ik
(mental image ) > & B 7 B2 % > ¥ EEF e blde ok T AR P T
SEERS 7, 6 FRABBTS YT v ERAL -

3.1+ 5.4 i (symbolic representation ) * Jg 38 * 4 % 5L~ ¥ FHF 5 f o G
PETLRILRR] o A fRAER A bl S e > o2 > 0 BT 4G >
7o

#71) Bruner 23k 0 B R RE 3 L F EARR 0 B B fR174F e eaniicE B
&~ fiﬁg"g A IR RS o RS- B RE R R
Frgart e o v Eh B ELE MY TR SR 2 R 4t o

Lesh, Post, Behr, ¥ Silver (1983) f Bruner #1323 A # t » 3% 1 e i &
A FREC FHAEIH EAMAT Y R AHTEL P AMENENY



v FFEREd oLesh & 4 (1987) #-% M u| % & = 7 78 ©
Lk L A r A (realscripts) - EFE R hE E S AF R B A o
VUfERR > @ P fRiA-H w AE AR 3 o
2.7 4& & en4c & (manipulative models ) -4rw < ff A ~ B #ff A ~ A HiE ~ R
3.8 R B Bl & (static pictures ) -7 P A i 2w i o
4.v #weF 3 (spoken language ) -& 7 B>t (B {BAR S B F i BT & o
5.2 & 45 (written symbols) -¢ 7z & £ it s 3 o B F > Gi4r : 10x4=40 -

Lesh % % (1983) :n i A& &7 b A 4c? p o a4 & 7 $Hmh 9Lz
FEE AL EEMAY  FAEVARZ AT B ik 0 B4
Fl g A 4 0 SR EEEE Y oM AR A DA R A B B2 i
PR E R R BE LR Y FIA GRS RAR  XFT R
Fr-oBAHAOESNER- BRZECAL G PGP 0 & REF D2
Bl Rt &7 8 W A L R el -

B 2-3 HEE Y ol 3T B4 A i
7ok sk R:3 1 p Rational number concepts (p.102), by M. Behr, R. Lesh, T. R. Post, &

E. A. Silver, 1983, in R. Lesh & M. Landau (Eds.), Acquisition of mathematics
concepts and processes, NY: Academic.
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Fip2h s A jﬂ“#%%iﬁmﬁﬁ(mNQ;ﬁéE&mgﬂ # 2

Ay (AW 3 B gz K 2 B Es T | h e Lliend §
B Bl i TS 13 * rgtpv g E T F R ELAE S o bl 1T A
TR AL TR R %o EHp (SBI) - BT S lHoe = K 2 Bl 4

AR 8y Fle FE Gt v R4 > 40 AsyE- hloms

B W o B e Ao T BlAror -

;:ai:j:

Bl 2-4 FHcTOGRERE s
TR KR A BATERE A (2006) o &) BB EK A A FT— FRAABAEE £ 4 T
A(F25) oo MaRTPTRER A

Schwarz, Nathan, ¥ Resnick (1996) 325 %5 ¢ F £ 4R & 6 % He2 B cnid 3
WWARE Ko gl KPS EB AT ORE A F e F AR &5 50 e &
BAE o AR P i s LR i HERFRLANEFER Y { AV LR

FHEFEFRIRFICFERART A R B AL DR 4 o T
T aR A EEFERG R 23 4 BT Y TR ME o el A BMA D
A BPEA D R S EET ~ B oL /B A ] B A ok o

FZ 8 RE D

BE L AP doin FORRE B g A R A RS PR T RS S
ERJoTV S i o REBMAR > BEHAEIR S KT RI B VR - X
TR > BEFATURIIAE S FE RL Y EEME o
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g

- S EHKE ik R e

PEE P FMAFRERIR DR R B REERFENSE 0 1 k-

HARAR A FILr B EE SR RA R 1R BRI B 42
K3

Q.

MEAROFL1EL  F 23 a2 v F R ERMERMN > 23
Yook (v Bor HiZ4iBA ) KEF2 2F 2P ThEa > FH T BRSO
g P ke Ry (FAE L 2006)

(- ) KEDR* -HEH
g AR KRG FI M F A2 S g B
$ 5 * g 4o 5 (English & Halford, 1995)« & B4 v Dienes £ 7 £/ &
2%%@(DMWB@MMW)E&ﬁ%ﬁiﬁgwﬁéﬁgﬁmﬁﬁﬁy
K5 i ﬁgé?}i TfRTI 4 % R ELATR A ePE & o Dienes 50T w B R ATE

5,

e N5 KA R Y i & (Dienes Multibase Arithmetic Blocks) (55T & >

1989 ) -

Ligi w8 R A (dynamic) - B & ahlRafApE  RGLEzd pd 5 > 7
RO fREARRDLA ¢

2.5 R R (constructive principle ) Dienes e7ff » #& &7 L & el
BAGlAc: LB FAZED - BEFALBEFAEN - KT HF (-

1%’-%1_11.1 = ) _{.ﬁL —‘”Kq\_‘ﬁf’F"’ BE ]gff"Jﬂ L I E'J#ﬂ:ﬂ m:u '] °

R P
3.4 % % & P (mathematical variability ) : # & #icie et 7w > & % F2 58
FACEDEF MR bldr - A I LR RFEN - FiEL

ﬁj\:ﬁ«;?, —+ i@;,J‘ﬁﬁ\ o
474 % % Ja B (perceptual variability ) - Dienes «aff & '% 1 ¥ "/ B3R+ 32 2

M EL 0 s FUERT BTN D B EMAE o

(=) + &g Fff A i ¥ ')
ERLECHEEF AN LD > BEFARAF AT TG

chff %8 (%€ & 17 (Fuson, 1992 ) o ¢ i ),f%;’/; LR ITY g R EF B
BT FE idfw& B the #ﬁ"t%@@éﬁé?o

Schoenfeld (1987) % IFLT* Z3FiE
AR EAE Y DIFRBEEHE L oA P > DA FGERE > T gf% 4

b



g B gtige g A chF 24 (Resnick & Omanson, 1987 ) o &4 @ # 7 5 #k
FE TR E TR %ﬁéf" et (structure rods ) > iEPF i P €4 # A
dogpmrg oz TA e lo) 5 e B2 RET g AR e e T
FOM B REA o AT T b AT G EEE 0 © S L RS A N e
Mz TRl RIS GRENFT I R EZFILET Dk
S AR RE R PR e FIRIMEAE R 2 BB Tl .

Gravemeijer (1997) 4g i fd L W4 F 5 0w ffHrhg f > ¥ 7 34
WAL NEFLE > SEPHAL L TR FPFTHIZT RE IR R -
ek TR XA - T TA L BV
WE G AP R AL MR p AR P P T REZS S T A
Wk R v e LREZFEYERY (AFR-FRE - 2E
s flprE s 3 E£552004)

Dorward (2002) 45 ) i * Fe & éha o @ % & el Faviv 3 LAG M
1o #*F REREEFR > KERBZANLEMIE Y P54 > 230
FEEEFOF A N ETEH DR F S 2E R ME R GRS Y o
A58 2 Bead 5 € § 3 5 enF]EE o Hart 22 Sinkinson (1987) &3k #% #45
# (bridging) A2 » do B2 & AP A i ot fR ke B R AL -

ooz oo WEAKERSHMAI D FER I 44 > Lo RSB AL
¢ LR F P B F A A LI iR R YRR L i AR
REFIEKE o

N

17



Jeyres

w3l T A% E | ? Moyer, Bolyard, £ Spikell (2002) t< g e
BEKEDTERL RERKEL- B3I B g g N g‘ﬁ‘%# AL AR 2
"?‘jﬁ.'ﬂl%q’f‘k B2 Sl o d R K P a.«j‘**m:}ﬂk. B %
Lengit (T8 TN BEFEOREA BRI RERY K- B Sk

?*%%ié’%%%éwﬁﬁﬁgﬁ%é,4+§UMwagam£3;io

B HE 2 pELg
Izydorczak (2003) § ¥/ R 20w iv FIL A AT R
BFETUEREY B -
ol @%iiﬁﬁﬁﬁr VAT A 17100 1 A Bepn A
E EF R

fCEARA o e BREA UL AR T af
P g AR B enfg AR P REA g R Y H T REA
BRE‘CFHEE L P RHRE ool FHEBS - e F2 4 RRKE
IPECSUR I SERANE I
ShBEFEVINEEILEE AFIRE T FREEL D 4 R RRERNE

FRERGFES " RBRREITHEE AT FFAREBEL I BER o
LAEH P Sl g T Uy A R PR o

€7 SR UHIRA . A RRKEFME T - PRy RS

Aggw,gm‘&}i%%g*;;ﬁug P H o
BERFCE B AT KD A D RO TR AR o

Moyer, Niezgoda, ¥ Stanley (2005) &7 7 42 ¢ 4 1 e E R LY > B F
MEIECEY SR VAR NEORLEE £ E DN RNt ST Vi R Y <
5385 B4R RGE T fREF A o FIM 0 & - o Mgt ? B Y - fE A
W iR L DA ez BAAY Y - B RERKET k- kB Pk
ARG LMo n TREY*V FEARES ’fjfﬁiy - BER/ALR AEBERT
BIERKLFTUEFEG 204 M0 A BRRL OF R B B G AEE A M
BEH P ¥ L A S PR R RRRK LSS
WA A HE BB PR A e BB ¥ - fEk e § ehi 42 (Izydorezak, 2003; Moyer,

I,
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Niezgoda, & Stanley, 2005; Moyer, Bolyard, & Spikell, 2002; Suh, Moyer, & Heo,
2005) °

BRFELNHAF-FEREMEES BH - %A (Clements & McMillen,
1996; Heath, 2002; Keller, Wasburn-Moses & Hart, 2002; Moyer & Bolyard, 2002;
Suh & Moyer, 2005 ) - Reimer ¥2 Moyer (2005) 45 1@ B7) ~ #F frv 3 2 2

VAR AYF ) N EE A PE AR AL TS B R
S BRICE PR LT 1L R ot & fo#  (Moyer, 2005)

S~ FrHTE
(=) FrrHfi

 * #h7  (Magic Board) #c% %% . d 9596 & & L ¢ - F AT et
B oo E %5 95-2520-S-033-003 c FH A AP RAERTETTRER

%

PR ARR P AE S LA AT R P RE o § Y 4R P oW R
Em RS AR AR R R RS 2SR B g7
b B T ek o ISR R RR S AR Y 0 B VR R
fie i T A MRS 0 RS AR R s (Blde R 2
TN AFAFRFEFSAREZS) I - BREAPTEF TRzt pa
AR O REFRERY GLERE
i e WK  KFFFE G RETE
g o Ap g A
B MBI ER P (2007) 450 0 AT AE L G T S
Lﬁﬁéii:ﬂ“kwﬁwﬁmmlf%@*ﬁﬁﬂ
LHEBFEOTNERLRAT R A
2ERBARET B A THRKM S p R B T T i AL
Pkt B G FRA R H G 0 KEFT Y ek hE RS 2 L
G F P AT IR EAERM R ILE o
Fran v e EARTELOBULBRETE D FE Y T ERE

o 7

Frpd @ o RHEpy 75 OREF
S T RN

CE: R WS

R AME BYE L Genr i RKEFV e ep 2 BARETEFY R

S LU EER R SRS S L Bt P AR
,t}_@’# °
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AVREEFE AR RE DA BT F DR T KR FEY B
Rt o ATUE @ - R RFEOT F R L RE

SH AT HE LK RS R B R ERES b KT AR R
ARG IER s FH IR E DR R T R A FREF LR

6.H*Y T FHBEAKTEL DY 5 To 2 2 AT H»E: 1§t HT
BPUEEL AR MY PR AN BFRS 3 BTN %
A HEY -

() FrdhrFh* el m@EFERER
j—g%ﬁﬁ%%uawrWE%‘ﬁ%#ﬁﬁﬁﬁ"mﬁﬁ’Eﬁﬁﬁ?
P - B ARG 0 KA - AR R R e kg B
_ﬁ—e;uﬁq?;tgﬁ,ggjgﬁa—%gﬁ%—ﬂ;f%;;;%f;ﬂgﬁitéﬁli.’ + FH o
BN g TEOFAELGE P E R A gH R R ER S EHP
BRI A DI R B AR T RB M AR et
RoOMENFIAEERFAF T R RO R FE AR SR
EVHungd hEP oy FUEMREY 1)+ BRgHN &
A REY H A LA F R kA o A RIS A s g
%’?%mgﬂ;ﬁﬁﬁ—ﬁiﬁiéﬁﬂo
j%&ﬁ%ﬁ%ﬁﬁﬁiﬁ@%&ﬁiﬁ%&ﬁ@’%ﬁlyﬁ“
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[T
T
T
(1]
T
W
s
(N

| '
[ ]

Bt - R

BI2-5 § % 407 5 A i

FrHETFERFAFEREAFADE S oL LG BR P L A o
Lig # fg etz & S ir2 b i 5 & & sz > doBl2-6977 -

Rinite - Gl

(a) | (b)

(c)
B2-6 §¥FHTF-FAFERES

F2-6:0 (a) Bom » Lifdf & AR AR ant =2 9 11Rd 4 f+
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BB 2R RFEER T, 4o T, 35 280 B AF LT 2 a0
Tp $ode o 4oBI2-650 (b) 57 o 11iB v ¢ fFAH P enl0B v & fFAp s Al
G IR EEL PR ORGESIEEEUES LR SR SISk Sl
Foph o L R e AR R T2 0

2@ F AR R ITL R R R HCEAR > AoBI2-TH T

(a) (b)

(d)

()

W27 & 40 - AT A 3

B2-7¢0 (a) B 29 A RFASCATF SR 3 RY > B2 Y FE
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S T2 kT A AwB2-7T0 (b) Ao o BRI RP ERFESID L= B R R
FAped 26 i1 i R BeF A d 0525 105 deBI2-740 (¢) #Tom Bt b

L RAFER S RS 100 ¢ f A 0 deBI2-T0 (d) AT £ RLIER ¢ fE A
BB L REF A ] 105259 B R B8kF & Hcd 0625105 4o
2-7¢h (e) #77m > FF R LB PP I FARCELSFESI0B G § fF A 0 4o
BI2-7¢0 (£) #67 » 3 80 1B 6 & ff A2 P2 B B 160 BeF 4 2%
d 103259 o fF ™ «"@%%“ﬁ AE R EF A KA P AT S 2 R E
izl ? 2 FHEE D7 Bl

Frapafp-fid o R RE R P EARE M RSV F PR

v BRERIFFEERG X PEFA R OEF oL fpkf’?ﬁ

c RFEFHAIT F T -FF A SRR B ARG H A
HooRE 4 Agjrh YR EE 2Eff ATl %o

R ThR

= BRSO HE LS
EIRRKEBERGF OB RIPRI b ARF? RY pRKE ORE
3 imL a5 ' Young (2006) :}Fl P TR R E KE A et Ty 0 KR
b ) o PR FIEEER LA R E A FE #F k8 ohavit (Reimer
& Moyer, 2005) 2 T A g A RE P PR E AT # g KR B Y B R EF
3 AT

TS

St
*mﬂ

(=) RHR? U T nRKEEYEENREPMFTE

Steen, Brooks, £2 Lyon (2006) B F %Ay 2357 @ RiKL &P
WL Ay s“rj-.%;ﬁll,%u 23 43?2 5K :w.%&fffcﬂ BhA S Hp
BT G REF R o mBRE B A e RS g MO B S
iSRS A B REFLR > LEE BRGNS e h T kg 0 miR
KEwBFH e SRS BEH EILFHFLE Do

Smith (2006) f#H ~ + » F‘;,j Tl mE L AR RERKEZ THK
AN 1__@(%?1;\,\]&\ FAEARZFEZC I PAR - T 85%HT 3 F A

'?% %E?IE' K ;’@ﬁ 4 G RIS R 56?/"\5@;(%4 i‘?ﬁé\f v et ﬁigﬁ %ﬁ?{
LEN T kgﬁ¢&€¢¢£%F’mﬂ@§£i0¢%@w%1’éig
[RF SENR ﬁ'L&ng_ra'{{g)i’mlﬁ 5 EIR §4é’—\=ﬁ<im—%ﬂ"
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A5 BIAGS RIS B > S FRE R .

Moyer, Niezgoda £ Stanley (2005) & B 785 » FHRE ¥ BRI K
EE Y st RRKEL AES BAY OREEMAY IFLHES B B
Pt Z A AR o A B P R A AT

AR o A W Emd P FE T HR S8 A B REES D
iiﬂﬂi%ﬁﬁﬁiopiﬁﬂﬁ&%Wé%“ﬁﬂﬁ%~@ﬁ%g~
‘> 18 4 ) (4 2ABAB... ~ 2 £ 4JAAB - ABC...) p]iE g i
PAeAg et B e fe - Pz X d g ndeY o 1 Y LR ELE T
SRR mBRE P 0 LIS PR TR RS enff AR k&
A - A s 2 AR R RS~ RITTREAIR S D g R
BITFHEFRG A A Bed § » TP T EP R RKE R EFLEY £
e g o
2N ELEA R L RECEERAANI T LETHELIOESET R
e b2 - FaBd o my P R BEY AR Y BABRKE ok
P REEAR > A AL B it R PR R AR B RERE
o LEET Lol HEME 0 D MEEFE AR R AR
> iE o

Olkun, Altun, ¥ Smith (2005) 12 % G425\ gt @ Wen= 7946 > B2 7 4
Ben 250 =7 EBB A > B kg NS 2 MF TR FRF %KD hi
@j%“%%@%ﬁﬁi’ﬂ&§$%glgwﬁ%?%gﬁﬁ&%ﬁﬁﬁ
AR BTRERKES  ZRERAFRAR 2R e AR TG
KESR O OHELIFNA PR PR THT D2 YT N0

TR S G LB Y S e TR R DNk BB S

\““f
n1

-

—\

—

k2~3

Pl TR FHEFAR V- BREEHT > BYTNEY > Az Pt
BlRE o BARY RREY e i FREEFOLE .

Reimer 2 Moyer (2005) #7 7 & * mi&KE &5 > 07 219z &# &8
AV ABMAEAITR c P BRET o AT > 4 w5 p A Kk
FTHIFELR L ARAPE B IREARFELIR KEAIDERTEAAN
oo ! B4 T ERHBEEL PTrgasd]  £4 05 BmRKE AR g
T2 AR FI 2P FARTRY RREEFYV TR -

AN
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Suh (2005) 124 feehbe i3 21 S S 5 AT I BF AT 0
B B FZERdris s AR BRREFTFFHNREEFRES
i Kok e B BIisng 4 A g R360 > ARITHOREERY o A D
BRI KE Aok TR ER- BFI% A5 - FhEFR* BRKEEY
AEeteE 0 R R FHMRESTY FE N o ¥ - BFLBAIF 2 o
BEBET T RRKIBAOREPFALARS KL 2R EH Y

%iféﬁﬂﬁﬁ“mﬁﬁﬂ%ﬂ’%*ﬂ&mﬁﬁﬁﬁw‘ﬁﬁiiﬁﬁ
ﬁﬁii_§4%%@&ﬁ¢m€$@w P“ﬁflﬁﬁp hoo- ARG

’:ﬁ

BEFE ARV HACOREWEFEL < L EARES > - &
AR S AT R A E PR RK LAY L HRE A A 2 G h o
Bolyard (2005) # * = fd kL » B 338 7 Feom#k L ik
e e B E AL o HE A DB EA? R RERKE SRR 2
AMRTR? FrREE ez v A RY RERKE R R g (SR
DO FFREFEAE o RAF O CRRKE GG ENFAEFY ez
BEKL e AmplsSRls ) > e FEBFLLE %Y > §
g3 (AMEFAE) PHRIFEEAREVEEEFM G - LR
VL o g (’I‘Léi‘} PR R BF e % 5L ) e
Crossley (2003) & * NLVM m#ik L » U A #cieBE ~ » B REK
Eﬁ%iﬁ??#ﬁ{@*%ﬁopfﬁ%ﬁﬁ?%ﬁﬁ%{&ﬁﬁiﬁﬁ
4m§“Ar;wamﬁ@ﬁwmgo
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