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1 ABSTRUCT

> AKBFZE T IE @D self-explaining & encoding (2O CEBR L 7=

> T BIERA (expert) & —fEICR LAEDOF— L% LT

> expert Ofif %73 % Explain-Expert #t & H 3 OO 3 % Explain-Novice
BE & B 2R U WD 3 BED AT 7z

> Explain-Expert #£IIMO#E L Y G DM L, encoding (23 THEL, expert DJ7
WE DS HH S, BEROMARE o7,

> B ORERIE, encoding DEHEIZ L > T explanation (X%E Zm LS5 &

Y EERLTE

] INTRODUCTION

»

FAZEE LI Lz A AFHITHMHT 2 & 912K D LEEMEET S (Chi,
De Leeuw, Chiu, & La Vancher, 1994). Z ® Z & % self-explanation Zh5 & FE5.
ZDOZ LT EFE S E MR THEN D H LT X 72 (Renkl, Stark, Gruber, & Mandl,
1998; Nueman & Schwarz, 1998; Bielaczyc, Pirolli, Brown, 1995)
Self-explanation #3273 2 BERIL 2 2H % (Chi, 2000)
< Incomplete-texts approach:self-explanation (X% LsiL7= b DO &b 5 7=
D2 < (VanLehn, Jones, & Chi, 19920)
< Repairing mental model : FZEHFZFHH D A X I)LET VO RSIZHE R EZ YT,
B SE 572012 < (Chi, 2000)
A F TOWIETIE self-explanation % & encoding O BfRZ/RIET 5 DIEL N
MEBRI T — 21T 7200,
& < self-explanation % 7 % “FA T RIE A fE TV DRI 28 B ITHEICR - 70
» L7\ (Chi, Bassok, Lewis, Reimann, & Glaser, 1989). VanLehn(1992)i% =
Nz LW E I EEMZ LD encode L TWDNBERDLMLENI2W &R L T
W5,
> bolb b LLAAYIZ encoding 7 self-explanation (ZEZEE L TWD D0 E
I, FLELEDEIITHEELTNLIDONE-E Y LA

=  AWFZEDO HHID 1 Did encoding & self-explaining @ X V) iU E O & DOFIFHLA 28

FTaHrzZEThD
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[ SELF-EXPLAINING FOR YOUNG STUDENTS
> AWFIED 2 OH O BT IRIZ & - TP self-explanation (2351) % encoding @
FEHEHOMNCTHZETHD
> T, SIRICx LT self-explanation 130N HD LWV H T E R Do TE 72D,
Z DA =X WTHE R A TIZAFEIE 2R,
> FROFELFERILEOIC self-explanation D DL E S BB 7R
S T—F 7 AEVOHFITHIRIZE > TEI EL< VRN EHHDH Miller,
2000)
S —HHRTHRANE —MICERES — 226 TV D ERIBIDBHOD &)
et H 25 (Ratner, Wendorf, & Hill, 2004)

[J THIS STUDY
> ARFIE TS IE D self-explanation & encoding OEIfR % EHHEMICETE L L 5 2K
I %
> B HRR LAEAR L ERESED T — A
> HiE o it expert (BE—FH) N ANTRAIICRY, X expert @& 72 2
HOJHE (count-all) % BT HiSZFFH
> 1702 R&kbbIZ LT expert BED X D IZMBEEZfENTWZDY, RT K HITK
WD ZHUCKT DIREN RO FIEIZ )T % encoding XKLL TWH EEZBD.
> RO2HODEMIEZBND LD ICERZFET S
(a) [lself-explanation (% encoding Z £ T 25 D))
o ZZEREE (Explain-Expert #f) (Zi3480] expert OHEELOFHZ T 25 X 91|
Ko, TR EIEAER) 7L self-explanation § & 5. FHIBEIC I KD
AN
*  Explain-Expert BEOBAENFHIFEL D ) B35 2 L 2 W73 5
e Explain-Expert #7232 ¥ encoding Z{E#ET 5 D0 E 5 &4 5
(b) [Z ORI EE O RIZHEER D))
— encoding OfEHE T self-explanation Zh (M B2 D)
. Expert DD encoding & explanation % 73BT 57212, HMNED
I Z RN =D DR A 3k 8O 511 5 Explain-Novice Ei%_‘fﬁx RA
* Explain-Novice #£® encoding IIHEHlHEE ZED B RN THA D (IKGH)
e} L expert @D encoding 73 self-explanation Z IV ETHH 7R D
I¥ Explain-Novice B DAL E LW THA H
> Self-explanation & encoding & HWE DS O AR ZEHEST LD ITI &
Wtz %
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o TS OERFTEMRA) TIT R L, HEOHENREHICHFT 06 THD
(Siegler, 1996)
o HBEMEH DN — U BRE I DRI o> T 5 ThAH D
> JEATARZE (Siegler, 1995) Tl Explain-Expert A£D 1% 9 7% Explain-Novice £ ¥ %
piAE % 1A B S 7228, encoding IZHIE L TWRWDO THIET S
> JeATARSE (Siegler, 1995) @ Explain-Novice IZIEfERIEfED 7 4 — KX 7 %%
\7 5 HIIZ explanation &K H L7 D TARIEMEE G S LT e
o 4Aall% Explain-Novice DiEELZBET 5 72 OIEfERIEMED 7 4 — RN v 7
BIZHIERD D

0 METHOD
> Participants : ShHEEIZHE 5 2 74 OFHt (15boys, 12girls *EHE4FHE 5% 3 7 H)
> B39RKITT VT ANEITY, KEEZ T VT Lol 2 T4
YA NV ¥ s D Y W
® Control (n=9, 6boys,3girls)
® Explain-Novice (n=9, 5boys,4girls)
® Explain-Expert (n=9, 4boys,5girls)

» Materials
<~ Problems
o ELHEOMELIOM
> 1LV KREWVIEOERZ 2B THOD
> AN 6~101225H0
> A CHEFHITR E R0
> MEIVIFEVICREWVT O BT
53>y FALtEYy FBIZOITH
WREILT LT AN TADPBOELLNET D
FBRCIIWBRE & Expert (EE#HE) 2N 1T OREICREE L, #5k
FIXTVTANELTZIE)> Oy b 41, Expert 1% 9 — Dt
N D 4 R <

< Math game
o MEIEX “FERI—2L"7 LWIHIR—RF—L&f L THRRINT
> EH FERORPEAR— RIZENTHY, ZZITEFEZOOFENRDONT
W5, TNENMSL L THMAT 208 RIZONTNDH AR
LS T—EICBIT A Z EnHkS.
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& FEHIFIUDIXRERICEHNTWS., IIDICHFICTF v 722 LEORIE
DREENDIEANSTZZHA LD E, bR FICRETRSOF v 7%
AMSTZEZLS. JEEDIZI BREFOTOF v O AEY¥T5H.

<  Encoding Task :
® [SoXTRDEFL ST EREMD 120 %2 LTl 2z Z 0
RN DAZ L ClONnRETiND 2]
o (- LIFBETEXLY, RoTREY L

< Video equipment : B O T X TOEH X LT A Chkil S i

> Procedure (Ffix)

S TLT AL FHRELIEERS—LA0HHAE S, MEMEELT T2+ 1)
L7z, 20ttty NAEIEEY FBOSMEM L HICE
iz,

WD 3 FMp a7 T HIBRAN LT
(a) Mz 28%FEMICEZ bR
(b) count-all JH& % 5
(c) LT AR5 0%LLETER
° (a) IZYTEEL TNz, 1145 (b) (c) OFMHE
T LIz TERAN L T2,
> FERtyrar s FEFAR- N ERAICER TS —LE2To. AT
1TV, ZF A= I To TWAMIFEFHHEENZBIZZ L
TWe, REIZRDHDZ &L THEOFEREZHERFL, 72
F—=U T LMEDOE Y v a vy EpiTa Th ot
FLENENORITIU T OERZ 52 b,
e Explain-Expert : “How did I[the expert] know that?”
e Explain-Novice : “How did you know that?” or
“How could you have known that?”
e Control : #Hur/ZaL
FLLENETNDOBRTIELWEZZTF =y 7 LThbE2 60T

> Measures (HIE)
< Addition skill : ZINZNOREIZK U CIEfENRIEfENOHWZ L, &2 7
Molob DL REMEH LT, ZNEAD ML —=0 7237 hb 7 LT
A MO/ EEGI N b DEEST/RE L, ZEGITOxGE L.
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< Strategies (WHEHE) : BT A SE, FOR LEDOHIEELLTD
3OICHHLI.
(a) count-all : R H7-DIZEEEM S, FICHT, #NIEZENIAT
Bal, BRLEOWTOEEZRILLS LLTND
(b) count-guess : 8z H7-DIZFEEME S, FITHT, HoIIEZENT
TEZ L, (a) ICHBEINRP2T2bD

(c) retrieval /| =DM : F 2 H2ITEIR R oo T2 OF T
Z DEPEITIEIT AT
SEITFE—FEE L, ([ ORVGEEER D 2HTMS L TYTo 7. &7
EAMOEFEEXE THEN-TZ (¢« =0.88). —HE Loz bDIZD
WTCIE—2— D L& > Tl L 7.

< Encoding : Fit7=HOFHHITZF AN~ DT EL AL — 3 O HIED
LIF 3 b arfr S iz,

(a) &FMIZEZ D
(b) ZOoDRTEZR % IZHZ D
(c) 22827 bDEHAELTCHRMEET
TNENOERIZONT LI RTDEZIHINL0~3ADHFEANRDT L.
DHEITE -FFL, KEEMORWVFFEZ D 2F THMINL L TYTo72. &
EAMOEEMEXE THE» -7 (=0.93). —E LR >7-HDITD
W22 LA > T L7-.

< Explanations : ~fit7=-HOFHIZ EDEREZRME L znic Lo TSN,
(a) whatinformation : fif& L7272~ (ffl : 58 CTHex 70)
(b) what + whyinformation : ] Z 72 L7272 (fl : 220 FH o
THTHATT)
(¢) no relevant information : #ERGRZRGHR (] : Z DT —LFF->T5H)
(d) no response
SEITFE—FEE L, [BEMORVFEESR D 2HTMY L TYTo 7. &7
TEABOGEEMEILIE CHLE -T2 (=0.88). —EH Lo 72HD
IZDWTIE—2—DFF L& > T L.
> Analysis (4HT)
ST D REBSIISRM & v a v D 2 BB HT DIE. SIE0 33
RO BT HIRE & £ ELBREEO 2 £ % planned comparisons THED D B 4L
oo e, By varoEhR oA EMIT Bonferonni-adjusted pairwise
comparisons CHEND B LT,



’06.05.29 i
iy ASAR

O RESULTS
» Preliminary Analyses
® T LITANDOHEMEIYTUIES7=DIF3 9 AF2 8 A.
BRI D7 STV H HFET R 72 (LN = 39)=2.19, p<.14).
® T LT X OHMICEKMOAEET RN (1(37)<1).
R IEfESE © B 23% (SEM = 4.7%)
11 26% (SEM = 4.5%)
® ZTOMBLM TEWIIAGNRD > T O THEMDIENIASHZIB 720
o 7 HITT U H AT 3FMITHIE S L.
FEZEOT VLT A MOEMRRIAEERL (F(Q2,24<1).
e Explain-Expert 15%(SEM=5%)
e Explain-Novice 17%(SEM=5%)
e Control 17%(SEM=5%)

» Addition Accuracy
o (A LIIERYE Yy a AU CHERE LEORENZM LSSk,
® 1 LT ORERAGE DN FITAE ThH -T2 (F4,104)=5.86,p<.01)

A Al S N 16%(SEM=2.8%)
Fl1kyiar 20.3%ESEM=3.7%) -+ H2tvizar 32% SEM=6%)
H3tEyvay 34%(SEM=6%) - Havviar 40%SEM=7%)

® [EfEZ D EANEBRSEIE L BN B DD AT L720IZ, Difference score
% 3 X 4 O HT LTz (3 (Explain-Expert , Explain-Novice , Control) X
4 (4B aV)).
tyTaroEE AR, F3,72)=38.71,p<.05
TGO ER - FE, F(2,24)=3.85,p<.05
ZHAEM - AEZERL, F<1
& FHLEIILUTDZ & xRl
Explain-Expert #f & Z Ofth 2 FEO I E 2= (E N ZE 4 p<.05)
Control #f & Explain-Novice #EOMIIAEZER L (p<.81)
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80% -
=—CO== Control
== Explain-Expert* =
60% 4 | = ©= Explain-Novice - ~ L
40% -
20% A
o I I J T 1

Pre=Test Session1 Session2 Session3 Session 4

FIGURE 1 Addition skill by test session and experimental condition. Percentage correct (M
+ SEM) by experimental session for the Control group (n = 9, solid line, circle markers), Ex-
plain-Expert group (n =9, dashed line, square markers), and Explain-Novice group (n =9, small
dashed line, triangle markers).

Count-All Strategy
< Strategy acquisition: fi:7= 513 count-all FHE % Fi> T\ 57 E 95 )Tkl
Shiz.
o Ky alroby ETIZLETYE count-all g% - 7o EIA

Flkyyayv FHokviay F3kyav FAdvvyay

25%(n="7) 44%(n=12) 55%(n=15) 59%(n=16)

&R count-all FlgAZ 1 ETHiio7c1 6 ADFfiDH L
Explain-Expert #% 7 4, Control # 6 4, Explain-Novice #f 3 4 T
A A7 T b - 72(2,N=16)=3.98,p<13.
< Strategy use : —J count-all Sl Z ST 5 & AT 2AICH -
2. 3%k va £ TIC countall FHEZES L=k 1 5 A
F, 12 A0 b 1EIIRS Yy a r THUXEDOHKE
ER LTz,
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& HKbyialIBIFAMEI LT T N LIEHFMEOEHE

Flkyyayv FHokviay F3kyav FAdAvvyay

17%(SEM=5.7%)  30%(SEM=7%) 34%(SEM=8%) 36%(SEM=7%)

Ty varpdEDICIoOhToFERAEO EHITAER
F(3,81)=3.63,p<.05
® 4 (Evialr) X3 (EREMN) OMIKL DS EST %17 -7 (TABLEL)
tyvaroFEPR AR, F(3,72)=2.97,p<.05
EREMEO TR - A&, F(2,24)=4.29,p<.05
RHAEH - AEER L, F6,72)=1.07,p<.38

TABLE 1
Count-All Frequencies and Standard Errors by Session and Condition
Training
1 2 3 4
T SE % SE % SE % SE
Control 14 A1 21 13 25 .15 20 A2
Explain-Other? 30 .10 53 16 62 .15 65 13
Explain-Self 8 08 19 11 11 13 17 13

30verall significantly different from Control.

o  HATKEIILTOZ & ZRLI.
Explain-Expert #f CTiZ Control £ L ¥ A& IZ count-all FEE A H L
TV /= (p<.05)
Control #f & Explain-Novice #EORIZIXAEZE2 L (p<.87)
o XU TIETHAELIIFE 1ty v a v TOERARIMOE Yy v a kb
HLAEBIIKE) -T2 (N p<.05), MLTITAEEIT LN T-.
< Count-all and learning : count-all & Z 845 L 7= {232 < 238 L Tz,
® count-all HIEOHELG DA EEIZ I 2 Rl D 1) LR DEN

] e (F LT A NEfRER) (initial encoding)

acquired 42% (SEM=6%) 16% (SEM=3%) 0.56 (SEM=0.15)

th 5% (SEM=7%) 15.9% (SEM=5%) 0.27 (SEM=0.19)
acquired

7' L7 A hTTlE acquired O£ & not acquired O FHEEEDIZIE
HEXETI o7 (1(25)<1)
—&WO D encoding |2 H A E T Lo 7z (4(25)=1.16,p<.25)
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» Count-Guess : A Bridge to Count-All
Count-guess Hl& & 13NN EH LD LIV RERDTTZ0THHEED 2, =725 %
HHDTHD.
B« 126 10 £ THAT, 110) &%& x5 (48%)
10 A E$Z % (26%)
c BATBEITERR VT EEZD

< Count-guess Hl§Z M~ 7= & & DIEMERIL 20% 72> 7208, Ziuld 10 [ 2 [
DEZNHLEHIE10E S22 LicrdbDeEZLND
< Count-guess FI&ITHHE & U CTIERNEM T2 28, count-all HHE~DHEMNT
e L THETHD (Figure 2)
® Count-all G L7 16 4 D 5 b 144 BN ZNLIENC A7 < &b —[E]
I% count-guess S & ffi > Tu iz
® Count-all #15% 1% count-guess O LI > TV o 7=
count-all #4551 4 31T Tl count-guess % 51%(SEM=9%)ff /i L
TWIZDIZx L, BIFEZ D 47817 Tid 14%(SEM=6%), 5~ 8 #1T
TIE 16%(SEM=7%) D 1= Tdh > 7=
count-all DEINNZHEL Y count-guess 1L L CTuvo 7= (F(2,30)=7.68 ,
p<.01)
count-all %15 LLRT 4 31T X 0 JESH% DIF 9 23 count-guess 1TH EIZ
> LTz (p<.01)
® count-guess Z MG L T/ 5 count-all #1532 £ TOEWRITEIT
6.07 #1T(SEM=1.3). Explain-Expert O¥¥)i% 3.2 317(SEM=0.8), #&
HIFED 1T 9.6 RIT(SEM=2.3) CHEZENH -7 (t(10)=2.44,p<.05)

» Noncounting Strategy
Counting OFEHITFRITRILD 47%, 7%V O 53%IX retrieval/other (Z/3%H L 7=.
® Retrieval/other Zfi ] L 72547 O IEMRIT 17%
® Retrieval/other I3t v ¥ a U BNELIZIEWVA EIZHD LT o7z

pretest 1st session 2 3 4
Retrieval/other 0 o 0 o 0
i AR 69% 64% 54% 41% 40%

Each SEMs=8% , F(4,104)=4.66 , p<.01
® Retrieval/other DI/ EBRFIMTFIC K 2 FE AT -T2 (F<1)
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Control

= Count-All
—g- Count=Guess
—a— Retrieval/Other

=1 » S - =
x‘""*\.,_ gamer *8 o

r

Pre-Tesl Session 1 Session 2 Session 3 Session 4

Explain-Expert

o Count=A|l
-3 Count-Guess
—a— Retrieval/Other
o

O

Pre=Test Session 1 Session 2 Session 3 Session 4

Explain-Novice

- Count=All
—p- Count=Guess
wmher
O"‘-
-H"\- .-"‘G"‘-.
(6 S B 0
o O
Pre-Test Session 1 Session 2 Session 3 Session 4

FIGURE 2 Strategy use by test session and experimental condition. Percentage of trials on
which children used the count-all strategy (solid line, squares), count-guess strategy (dashed
line, circles), and retrieval/other strategy (gray line, friangles) for each test session for the Con-
trol group (n =9, top). Explain-Expert group (n =9, middle), and Explain-Novice group (n=9,

10

i
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» Encoding Score
® Encoding score [t v v a Uo3Ede |2tV E L TWhvo 7z

pretest 15t session 2 3 4

encoding 0.44 1.07 1.07 1.22 1.37
score (SEM=0.12) (SEM=0.14) (SEM=0.12) (SEM=0.16) (SEM=0.17)

, F(4,104)=9.58 , p<.01
cEDEYVa LT VT AN EDOMICAERENRH T (p<.01)

o WS CHEENHR SN (F(1,23)=5.57,p<.05) (Table 2 &)
LT ARMXEyayry (F1), 7LV 75 &2 b XEMt
(F(3,23)=1.68,p=20) TITHE S 13- T\ 7=
KEOEIERH Y (F(2,23)=5.43,p<.05), Explain-Expert L%
fi 2 DOEM L ENENAEED B - 7= (p<.05)

Explain-Novice & Control ORI A EEILR ) >72 (p<.75)

TABLE 2
Encoding Scores and Standard Errors by Session and Condition

Session

Pretest 1 2 3 4

Score SE Score SE Score SE Score SE Score SE

Control 0.67 22 0.89 25 0.67 21 1.11 28 1.56 31
Explain-Expert® 0.33 22 1.56 25 1.67 21 1.89 28 1.67 30
Explain-Novice 0.33 22 0.78 .25 0.89 21 0.67 28 0.89 30

40verall significantly different from Control.
® Encoding score & B2 LE O EMERICITEDOMHBEN D - =
(r=0.39,n=27,p<.05)
® Count-all Z#45 L7- 1t & L7en o 7= 7D encoding score (Z 13 AH E 7N
Ho7= (F(1,24)=4.30,p<.05)
= self-explaining ® A %% encoding & BAfR L T\ %

» Explanations
FHEEIIFEATHRDTZ D & expert OITENZ G L7223, SBDIZ & A EITRIRT
ERVHEORERBR NS D TH 7D, MOoMBMELVARINTELD Lizo
T, MIPWSATIETE R o7, SBNILLTO X S I,
(a) what information : {if% L7z 7>
(b) what + whyinformation : {i] % 728 L 727>

(¢) no relevant information : #ERIR 72 FH

11
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® Explain-Novice FEIZITIEME « REMEIZ L > TULFOHRD EBH B E 2
bz
“How did you know that?” or “How could you have known that?”
EfEREMOKREDEWTIHNED D008 9 E XA EEIX
pinoiz
(a) what information : IEfEEF 32%, RIEFEEE28% , t(D<1
(b) what + whyinformation : IEfi#RF 2%, RIEfERE 3% , t(7)<1
® i ORNFIZOWTEREFMFDOE LT~
(a) what information : E%hHE, ZAHEEHAE L2 L (F(1,16)=2.70,p<.12)
(b) what + whyinformation : EZNFICHEMR (F(1,16)=4.09,p<.060)
® what + why information DRk & EMEROZLITIZIEDOMHEIN R o7z
(r=0.48,n=18,p<.05)
® what + whyinformation ®ZEf% & encoding score DZALIZIHIEDAHEE A
Ro5N7- (r=0.64,n=18,p<.05)
= what + whyinformation Z4AK T 5 T L < FEHTD

1 DISCUSSION

< encoding & self-explanation ®ZhFEDOMNZIZFRVVEAGRAH Y, 58V encoding
X8 2 EEd 5. (e.g., Siegler & Chen, 1998)

<  what + whyinformation ®/EfkIE encoding & /& LE D A F /LT IEDFHET N
HY, FEIHFENSH 5. (Chiet al., 1994; Siegler, 1995)

< encoding & FE OEFREZIBR L7 (Crowley et al., 1999), AL TILH
FIREZE 221X 2o OBIRBIAER DN ROEME L 72> T D Z
EERWMNI LT

» Learning With an Expert Partner
AIFTEOFERIT self-explanation & encoding & 8 OFRNEEN Y &2 7R-E L7223,
AR DZNEDOHENZ L TNDD0, WHNTAEEDTIBOE D D).
= FEEF LEMOM AR &5 self-explanation [ZZFDEZINH D

> FEEED 60%NRADE vy g THRED 1 ENI SO counting %
iV, EDOE Y a ETHEDED L 81%0ME - T e, Z ORI
I expert ODEEZH L CHEEZBESHZLOTHALAZ EEZHLRL TS,

< count-all ZG L7 THMOFMEDEMIZ 0 ITIT R b7, ZHds
D overlapping-waves Biifi(Siegler, 19961 59 5.

12
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> FHEEIIRAOITE OBMA R BT T IS TE 223, £OTEOEKR LB
fEL, fEA DX DITRDETITIIRFHE & 95 ) Lk 2 B E A LB TH
%. Zi# 51X appropriation(Rogoff, 1990)<° internalization(Vygotsky, 1978)
ERIENTELLDOTHD.

> ABFFEORAN &EFMNRZHINC — L% 5 HEIFTZ OERBEEOEEH BN
TIFAENRFETHLLOTZ

» Explaining, Appropriating and Encoding
<> HEHIEEIZ LT Explain-Expert (35082 B.< 5 L7
= explanation OARIIME OFTEZ B LNTEL ST DRE N2 W ESH
5. ZOZ LI expert OITENZ I S8 5 ZBURDP A OITEICHEFL Oy
BIZH DM EREZRT OFRI R -T2 L 2 B®RT 5.
= ZoZlEFFHEbE, FRELAFOEBOLTELRLHSED L
FFIZ expert @jﬁ% IOWCTOHERDHEREHEN S5
= FEIOLZORIEYE LT expert D FHED encoding b 51l S 4,
expert D 5 ~DiE)H 1T explanation & encoding D& & L CTEI< ©
Thd
< Explain-Expert (3 5l DO#ES%, ORIV £ ZDHMKEMHE 5> EHmIcH -
7z
= explanation DARIZIZ DB LY v TEIZ L5 Z L& LTV D
=  expert DITENCHOWTEETHESIT =B, WFRANEL LS B Y
DIEEZFL Z LIZRHNROTE AR = 252 TnD
< b LME OB Z T 5 Z L ii72 B % expert DS & D LV BV EE[E
MRRIC B ZIATe D2 L L2 b 72508 expert £ DY He b 2BV HF L &
WCHERREELH 2 500 Lt
FefR =T L2 w72 B O AA DY %258k L (Tomasello, Kruger,
& Ratner, 1993), HC &MEFORMHIRIEEORE| & 2 HUVVEWIZ
95 (Rogoff, 1990) .
EDOHEPZFTNT 5 Z L 1IxFEZ M EIE 50 expert D L7722 &
EHSOLIEZ EEXBIT HEE%595< T % (Ratner, Foley, &
Gimpert, 2002)

» Educational Implications
< ARWFZEIL explanation OB HEOFEHICHEBEHNTHDHZ EHBR L
(Crowley & Siegler, 1999; Peters et al., 1999; Pine & Messer, 2000;
Siegler, 1995)

13
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HICIZHET OB 2T EL A R L —2 a U OGHE SE52 0 o &
LHEMTHDHZ L ZIBF LTz (Siegler, 1995)

JeATHFSE (Siegler, 2002) Tl expert MIE LWHERE & novice O EEV O
IZOW T explain Z AR S W72 & ERREKIBICHHEN ER-> Tz
ZOZELIFHARDERTOMIDIZHLAEEL TS (Stigler & Hiebert, 1999)
AWFIROFERN O NZ D DI1E, SR HCHASEL S L9258, KM
THENIZLETHD. LLABNITERIZO S L ST E 5 2 Tk
RENBHNZNO THRBRAERE TOMFETITLY LVailz5 & e 5
»H LivZevy (Chi, Siler, & Jeong, 2004)

AWM ATIFSE (Chiet al., 1994) OFEH LY, why - type explanation %
ERESEDZENRRLIEE EIFH0T, ktiGa L CAFEIC explanation
AIELE D & S ITITEMITAEET [78) ZOMPARNRONIERT S Z
LT RETHD.
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