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Effectiveness of the Bridging Analogies Strategy
on Acquiring Concept of Force

TAKAGAKI Mayumi « TOMONORI Nakashima

The purpose of this study is to examine the effectiveness of teaching strategies for inducing conceptual
changes in students' preconceptions about force. The experiment strategy was derived form Clement's (1993)
model of the bridging analogies strategy. 24 fourth graders were instructed in action and reaction of force.
Protocol described by students in pre-post test and videotaped records of the lesson were analyzed. The results
showed that; (1) During the lesson, most students changed their preconceptions detecting analogies between
"Anchor”, "Bridging”, and "Target". (2) After the lesson, those who solved action and reaction tasks by intui-

tive theories decreased, and those who solved tasks by physical theories increased.

Keywords: Bridging Analogies Strategy, Acquiring concept of Force, Action and Reaction, Fourth Grade
Students
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. B & T3 (fEM, 1983), £L T, ThoiHE
. FEOER ISR P A AR S 3 EIG g 2R L,

EEOREHEBERE TR, FELIHEETHRE
223 556, HEEEOHDTE D L TTEXRHK
REEAZT 5 T &L TE M350, %
¥ CHIR SN 2 ERRHBAHBOYE 5T 5 &
WO EEMEHIN TS, T5 Lk,
v 7 k=< vismEk Guls - R, 1997), 7Y =2
v+ 7Y a v (Hashweh, 1988), ZAMZHFIH
(Saxe, 1988), I =z (Claxton, 1983), I X3
v+ 7+ 3 v (Fischbein, 1993)%F L FEEh, ¢
ROBIZHIKICB VW TIHER LEW Z &R
* REMBIIEE

BSEBTCHRABRETT VP ) Fa2 5 0%
RS 5 L3, FREBROBFHFRHEOK
XRRED—DENR->TETWVWA,

O LBIREEA, EF, R4 BERTIE
FEREINTVD, REMEBEHDL LT "The
Structure Mapping Theory" (Gentner, 1983),"The
General Model of Analogy Teaching" (Zeitoun,
1984), "The Teaching With Analogy Model"
(Glynn, 1989), "The Bridging Analogies Stfategy"
(Clement, 1993) MB&EFoh b, o DFHKE,
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HIR - FEARECBVT, [4—4 v b (EET
NERFEEES) T T e s GELT B)
ERBHETRVEHT] LS T Fe Y-tk b
FET o220, BFENHEOEERICENTH 3
CEEEMLILODTH S, KR TIRINSD
FH&E o S Clement (1993) OE%4 4 3 "The
Bridging Analogies Strategy” (7)) v ¥ v 7 7+
o Y—HB8) EROESIVWEEZL D, T OEA
i3, HFHEOVHEA 3D 3 sk, OFE
boEEFHORSEELTVEHE, OTELD
WS DIEE (remedy) %2A[REICT 57 F o Y —
WHHLTTFHA vEan TV a1 0, HEER
ZRTEIRARE L TORBHTH D, TOH%ME:
ZFIEFNHRETT A EDBERIRZTVEEZ B
MHTH B,

2. TV o7 ro—Ag

TNy Vv Fe Y- HROEKIZ, T+o
TEBBLEDEFEHFILE>THLADHZHD
(FEHBOMBME, oo JHEHEBENLZIER o
e 5ESIFICH B, 16K, FEEOR SBEA
MIbBBURFEHEICE >TSS bDELT
ELonTEl, Lerl, TCTE, e
HEMRBHEEEZRLTEVIHIBER LTV A,
THbL, BFENEHESE LTEsdLbELL
LREABVLDOTH > THEFEICE > THL
ADHBIEZHTHNE, ThEHFELELTH
BOEBNVORETH B LEZ 5,

Ty VST F e YA B0T, FHO
HIFE BT 5 7+ 0 7% "Anchor Analogy” & FF
3, TITWE, FEHBELL-THLADHEEZ
AhoHRTHEIENEEELNL S, KRIT,
"Anchor Analogy" T T, FHOEES
TH 5 "Target" & ORELUHESRVWIZEBRVEE
bRWMCHDBES, MEDOMICKEZL "jump”
H 556, "jump" ML T B, FREE
B7T+Hav—%2NEIHILENS L, JOBE
L &7 %74 v Y—% "Bridging Analogy" & I
3356
3. NWBEOWMIFERK

ARFIcBOTE, Ty YIS TFa -k
BEOBASEM & LT, [9IFF] 20D LW 5,

ZOEMEL NN,

B, HoMa, BRL, B B sn
HHEBAFICBVWTHBRY CTEESESTHLICE
W 57, RN S, HiRTAAlICE - THEY
2D RGNBTHIPED—DTH B
(Watts, 1997 ; Brown & Clement, 1987) & &5 X
NTVBENETHE, FLFFEE-TH, H
MEBOD TR OB - BLOEVWERTH 5
(B&H, 1984) LIERSN TV B S TH 5,

B2, BOEHOWEREKETE, =a— ¢
YIHEDXRTEBEMERO > TR VDS
Th 5o WHEOWERFEE Tld—MRiIIc, 7
Z [HAROFE] ELTEALTVWS, 2L
BHDERILARKNC, X (KW« BEY) ©
bo71l EWHIEBZHERILT A LI B, —
H, BEMNEA S L ToNE, TWEROMEE
Ml Th 2, (EROBEIRIETIE, MEOTHOE
ZHDEERBRETEE L, HidF b2 oA
TERTHO, 200YAITERHLES? BDOTH
500, INICETAMOPDROVHBLERLDT
BIEWIZAH D Ipe 21020 GV EH & RIEH
DREE A S F 73 OHTT O/ NERE e BB fE R
BT BNFHE R, NERITEHE % LR
FHIE (%] ORBAEYTE 5 &0 ZifEML»
OEZ D EME LEREBRMERD B, &5 HRE

b6 5 CEH, 1982),

I, BRFRICEOTIE, /INER 4 FH: %5
WREE L GEET B0, F0MEEPELITIcHN
%

FLIS, FELDbONOEOHFESLR, H
PISLIITE (Bl-ik-7, L) 2, BHSN
HLU7cbD (T3 %E-72, BEATE- 12)5,
HEZBRZE L CTESSNTOS LS5 TH B, %
D, [TEBMTEET ] Lo, AN
EEV)RNEHET L] FEvworkoich%x
[NERTEb D | EEWAATLE S T EAHE
INTVWE (Watts, 1997), ¥REETHD [H
FHIRHE] PERS N TORVWNFAEELEE T
i3, 5Lk THENLZDOMS] 2K L T
LEEEMNE A SN b, AFLICBV T, F&
bOHFEHNLBNOBMEARFEHOKEETZ I Eh
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5, INFA4FEEEERWIREL L TEREL

2T, INFERICB T B [F1FNE] 0FED
Brod~xBE)d, BMEEREOBITERTE
BRicBOLWTHAREWVWI EDTEHsh TV S (FL,
1985 ; JII%, 1998), Piaget (1969) D FAERIFEH
#x (Hotls) w#ERdT 3L, NERIERFEER
e (1~3%) 07 =3 X4KEZ% (animism) i<
BWTI, T[] BEEMBFE»ICE ST BE
BHELADTHBEEVI LD, —HHICHX
PIFBELDERATLED, TOWA, BIELT
WABPIEZH B REFFIC U - L TV BT
T, BBLEFNEREBTHILDOLIKEXT
LEH, 7, CToEEoAIHLHWES
(egocentrism) ITBW T, BOMWLETA (Bl-
Eotn, HLEE PEOMKHLILZED (TS
ZVE- 1z, BAR-E) 2@LT, Nolla%
TR LTV B, —T75, INEREFERRE (4~6
E) s e, BEhOleS>REYT 25
(decentration) ~\&[ah 9, BoA2&AK(LT 2R
FHEHfFEET, FIARYO LicEr N
AESEEBLLT, FIIBEDLD BTBEV
TWADERBTBIEMNTERLLIITH T
o T LIBHRERBOBITERTERICE
WTd, INERAEED THIEHY] 25845
BRIKzVWEEZ B,

on. B 8]

DIFoRE B X T, £9, AHEOEID
HEZR~N 3, EITHE (Brown, 1994) BV
TiE, 7Yy Vvr7Fov-—HRoO¥HAICE

S%, 7AYnoERE (SERYEERER) %

WEE L THFORELT- ER, NIFEOBE
EIcESTH S LRI TVE, Lal,
W HIR T HARD/NFAEICH L TRERFTTH D,
ZoEVMRRAA SN TVEY, FIT, KHFE
T, NERIEEERRELT, TV vV VT
7+ oY —HROPEEAICE D MR AT
WV, MEEHBRICRIL L - BaREE B EFE oS
FERICENTH 5 EhERTT 5,

iz, KREROFEOBNER NS, 4H, B
FTO/NERFBIGEREEEM BV T KbN

TR [HofEd « RIFR] oftaz i 2
5, WAIC, K¥EO/NFEER, BEL TV AYE
Wl HAEEZBEVOIRBER O L IIEET
HbhHr5, #IT, BELTLARYEKIH LWL
SARFKEBENTERVWAE [RABKH1CT
2| 1=dic, UTo2>o0EEHAANS &
2RAH B, HEUCR, [HREEERICLVEES
5] EVWHIRATH B, |ETHIE, [AHMNIC
Ko ThHERIEENTWEDD | ZFEICEZ S
NBZEVWHTETH B, 02D EBIIC, TPIE
B3 3 HOMEIER] = [YERIc@ < 7]
= [YEH « RIEA) OFEAHEZEBAL TODKET
hiE, YRGS [THhots] okiERETH
A5, B2, PRI 2HIBEERS, #
SN OMULEES ET5IWEL] LI HA
ThHb, UbED2-o08&E, bbb [JJOHE
PEFM) & Mitkod | 2 ERE Tl b
BT &R, NHoER - RIFFOBLSTERICER
THBEDEPERITT %,

m. 5 ik

1. MRR

M ERO/NERIRE 4 F424% (B164,
F18%), Fhi» BrT R+, RUEZEE2002
F2H, BRAVEEORRBICERL 7o, 1EER
FRARETH - 1o, '

2. Fixx

(1) FEAWIFZX b

#5963, "hand on spring” : NXAFTH LT
F T\ 32, "book on board" : FERIED H B K
O FicAAEBEWTY 30, "book on desk" : ¥l
O LIEAEBVTVWAEEDISTH 5, KiEHE
KBWT, 2 BEOEMMS IO, OLMZOD
NOBE : LEEONBEHNTVErEr%E 4B
BEORE (4: TREZSES ], 3: TPP2 55,
2: g0z Boiv1: [2REDLEVDT
EEsd, ZoBHALERIE, @7 —47 v b
#EE X DXl : "hand on spring” & “"book on
desk", "book on board" & "book on desk" HSFHM
LTV hEh%E, 4BERE 4: TREMUTL
3], 3:[PHUTVE] 2: T hPUTWIEW,
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L [RRUTwizn ) TEEsd, 20MEH%s
s, 0B, 4BRERER, HErki s
BELOBSERNEAL LBRSN S,
A, BT s cirbnt, 5
B, BFEOERRIERF I, WMRERTHY v o —
WG v REE ST, EIERHRER—-2THD S
N, SAOFTHEICEL B, $910~1559Th -
7o
(2) BWEDHER
FELIL, ARARCBI2FEE 70wt ¥5
F T "Target (=book on desk)" % X4 3 7z

ESiEw 1 - ch B

%, "Anchor Analogy (=hand on spring)" &
"Bridging Analogy (=book on board)" % & L,
S50, BfE VIR #hhic X 2 ¥k O R H 15
7V (Microscopic Model) D E4BH % B0 L 7- 4%
&1 ->TWws (FIGURE 1), H¥OHE %%
BHTESEICE > TR, HROERICH B0 A
A=XLEHEOTHRNTH D, HETS L3
BH TRV, D7, ARCKMBEHIGIE R
WY, HELEETHO LN ERSHEMZELT
EWHIE T 70— F CRIBER ST Th 7z,

FIGURE 1
TABLE 1

Microscopic Model

Bridging Cases

Concept diagram of static normal forces (Clement, 1993)

FHRICEIT S [HOER - RIEA] OBEOHER

Learning Cycle®#H

Bridging Analogies Strategy % H W\ 72 EH AR

<engagement phase >

< exploration phase >
(Ra - FRIOBE, £8 - BRO
ZEIT, HROEE

" <term introduction phase>
FonlhERe s Lo LREW
PR - e 0¥Y

OIS, AZHL EFTOE0] 2887 —< L LTRRT S, A%, BAl

WHERZBEIIKTEE0D, Ihbhofid —EOBEDOBLAEZD S,

QO FCH LOCEBREELT, “2OWELFHESE 5,

a. NxF BB &, bElcdEr5E4 3,

b. NREFTHTE, NEABFERL EFTOBEHEKL B,

@UUT®D 3 >OBEIT >\, KA REL, HETOERELR « —HEDFEER « 8

HIEBEABELT, KEHERIEL TV,

S [k EDF] (Anchor) 12BWT, SNEREFEIL EFTWES?

R 2 TREHEOH RO icoEizA | (Bridging) CBW\WT, TiM0H 2
BUIAEZF L EFT0 B0 2

HE3 WMo oA (Target) 1oB0T, HUIREH L FFT0am?

% ##%8 (Anchor, Bridging, Target) SO S5 E 2S¢ 3,

a. Anchor—Bridging—Target (/Y% —#t—=¥l) L4 ICEELDE5, L
L, 2TOYHKRI SFIIHE AL, 3L TV 2 ks LR /i,
2TORESIEH VTS,

b. N3, YHABEML TV & X, PHARITHETEH LSS,

DREDELEDE, YHEADMBRHIET MICDWTEIA%IT S,

VIRIZE T, AR BHD, BEFBNNXTHAINTVLELITEF VLT
5T EARIRIRT B,

a. LWHRAYIES, MLEE, KL TRAUEBATHWS, 22L, bba
DFEENES,

b VAP EAL L TOB & &, (EA « RIEFAHE 2 OPRIc—HIcs > THEI< .
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F2ic, AR TERLL [EH - RIEA) @
¥ DB 4TABLE 1R Y, MRNTHOM
SRHBAHZAAICE->TERET S é_:fﬁ[ﬂ%ﬁ
Thbtcw, REOREMIT, K- KB - HRO
R OTEB) Z EABA & 4 5O engagement phase,
@ exploration phase, (@ term introduction phase
EWVWH3-H>DHM 5% S (Lowson, 1995), B
Fc i, MEtamic-tosrmzE s, BEEMEc
HOKEPER O ORHERET 5, >FR - Bl
BOEHEITH, >ER - BIEOERICESCH
WETV, RHEERIET 5.0 &V D kEh « HK
EEINTON S,

(3) H&HRFXLb

HiEF R OBBEICOWVTI, R ER
T 5T, BER, BESERT R - ORENE
—OFFE TiTbhic, EADRHEICEL ks
13, #¥20~255Th -7,

V. BREER
(1) EmZOHOHE

TABLE 2 Means and SDs of Achievement Scores
of Subjects (exerts an upward force)

Pretest Posttest
Mean SD Mean SD T-VALUE
hand on spring .3.20 1.19 3.64 0.77 2.09°
book on board 2.73 0.91 3.47 0.78 4.08°**
book ondesk  2.31 1.04 3.27 1.01 4.42°"*
"p<.06 Tt pkl001

HAHj c BR T 2 b OFHERCEERZ O R
% TABLE 212", SREB T 5BAZRE
IZ X DB L 22452, "hand on spring", "book on
board", "book on desk"lZHB W\ T, FHhH| - FHRT R
POBEENEETH -7z (1(23)=2.09, p<.05;t
(23)=4.08, p<.001;1(23)=4.42, p<.001), T kD,
3ODFEOBER, WEEZI LI LITLD,

TABLE 3 Numbers and Percentage of Subjects in

ﬁ%’?&:iﬁ Lz EmREnts,
FEROHBENS T ORROBRET 57201,
PIF, OFfi-FE5 2 b oEHZRO 7o b 2
ok, &5, OREBRBEDO NS VRV I T
b ST OEED S DIERIISTZ1T D0

FELE, ¥EEOMENEDL D IKEFLID
DA, HET - HEBFRAMDOT7 o b3S HH
552 L TW<, "hand on spring”, "book on
board", "book on desk" DEIREICE T B EH| -
Hig7 2 b oBEBidRE, NEEBIICREA 58
A, DEPHEFICRLAHEEAON T T — s
HLT, 2h2ho A% TABLE 3127R9,
AFrady— 3 TEBNCEAS], [PEFN
ICHRA B, TEEE D XFERE Q2 Fil, F
%) O xREET- AER, FHi-FRT AL
kB H 7T —OEEORVICHEEENRA LGN
7z (x*(2, N =24)=5.99, p<.05; x° (2, N=24)=12.39,
p<.01 ; x?(2, N=24)=13.80,p<.01), TABLE 3ic
dhiF, HEHRKEBLC [EBEMCEASZ] &
B2, T2 ABRSFVTEVHL S, HidE
WTVWRL], [ ARBARDOEIEZISATYL
5], DK AMSEATRHRVE, RIWhITiE
LheHEES | %) OEIEIE, "hand on spring”,
"book on board", "book on desk" DR FRBHIZEHB WV
THRICRD L, —h, 71% TYEFRICEZ
31 F WA, TEA8> 2 28T hHE, oK
ADNEKEBTHOMABRLOVWTWS], [K
DI >TNTARDIEG, D<A bEAEICIBL
MAZHIELTWS], AL BHES LA,
THREE FAZicBLE->TWE] %H) OFlaR,
"hand on spring", "book on board”, "book on desk"
DRBEIcBOTHRIEML ., ZOFERE,
FEHBIRELZI R, NOBSERICE-T
BETHS [JIOMBEIERME] & TMkoHET |

each categories of saying the situation exerts an upward

force
hand on spring book on board book on desk
Pretest Posttest Pretest Posttest  Pretest Posttest
N % N % % N % N % N %
intuitive ideas 14 58.3 7 29.2 16 66.7 7 292 19 792 9 375
physical ideas 7 29.2 15 625 5 209 16 625 2 8.3 13 54.2
12.4 2 83 3 124 2 8.3

NR 3 124 2 83
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BRI EEMTEBESICH T EERL
TW3,

F2iT, MEEAELLO LAEERIMTH S
i, REBELEBARUE F 4B CRE
BED NS VX7 ) N3hSHLMICT B,
—HEOFE@EREOTT, BEAESIBES N E
Bon 2 RHEHSRKITICBE L T, BT SIRE
IRRL S B2y —2 2 v 2L Tt Uiz, 14,
T %A, CRTED, ClIEKOFE S %2R
To

a. B 1 <engagement phase>
“book on desk” ITOWTEZ 5

108" T: [BAE, EOHLO EOERE L -
BT ZEw, ToRic, Hidfnc
WAEDEIDEZTHL D, EHESH ? ]

124" C, [ ADPR, REEOTOHIE WD S
oS A, TEFROVAL s RO EES,

135" G HpDx, KEDEI->T, A2D-
FThH, [{ErbH->TVREOLTL &,
o, D<A id 0]

1'50" T: [WliE, £H5LkD? ]

153" C,: o< Ak, 2o, —FEDOL o7
WEd->TWBE T,

202" T: [R->TWBE, RicHREVTWL
AR

207" GV THWV,

b. H| 2 <exploration phase>
“book on desk” ITHOWTHEZ A
3015" T: [AABOHDO EOoERIZIE, WAWA
PoTHT, NEFHVTE? E&5h
7$? |
3022" G i [HD-BRE-THVL? DB
G, ADBTicBLis, bEicvE A
HEFTEIBEILLVWRETL? 2
»H, 2K A b, RicHES9houn
HE, BUANEROWTEEES
3054" T: [[ECABET3? ]
3059" G I [IRDOFRPbSLWIFE, b, >
CAZBDPIWIKETT, bBoAlArE

- B

LTtz EES,
310" T [HLIRE V. HlER=FTRDOES1Z? ]
31'4" C. . [ B —5, |
38" Co: (WAL BV,
3122" Cs @ [fal+, falfE &,
3127 G [IREIBAE VWb ERAIE, DX &
& o

—

c. #f3 <term introduction phase>
“book on desk” ITOWTEZ 3

434" T 505, AARBENORICIEREL £
ERR

343" G [ L2V 2NAL» W7

3446" T: VIR%A R ¥ 3,

3448" C.: [ Hb—o ] Iz 2?2 TR, #
NoTol AR -THRZELSDMD
1, |

3935" T: [WlOHKEF VL, FAREX%AL
T ?]

3943" Ci i [BBATWA D&,

3946" G i [LBAKS, BLALALTHEST
%, ]

3951" C: [NR KDDL ZADEMNE B AL H/N
IWFE, b AELEBEATH,]

40'02" Ci: [N2DHMHL D MBRbSHND S,
L585AFH b, bEICHEZDHREL,

4012" T: MHlbd, MLAOHAT, MLETSH
MHotcEVWHbiFdi,

REBEDO L5 v 22 ) 7 o & 0, AL
BELLOULLERELTRE, DT 2EMEZ
L b,

FLIC, THEMEEERHCXEEES ] 2w
IRBEEEE LI ETHBE, THbb, A
AIC L > THERITENT VB DO | I
ZAonsEWVnSH T ETHB, HP1 D engage-
ment phase T3, Lo LicAICE) < FI2EER] -
BEEMICHZ TV Ay, WOWEER% Rl

CZEMTERL (CLl, C2)o UL, W2 D ex-

ploration phase Tid, 3§k - BIZKAZ @ L THEEHL
fo [R=¥D ELOXR] ORFOERE, TP
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toXx] oBHZOBRICEALELS ELTWVWST
L3 (C3, C6), ZDHER, Mo Lok
KHREWTWEWL] EWSEEN - BEENSK
i, (BLEOBLETHERZITS (NJOMHEAE
PERH) | L WO YBEFHNRANSBESTEN
TW3,

FHAEOVERFHE CiI—RINC, HE TH
WOEIE] ELTEALTWS, COLIRND
ERIIMRINS, [X (Y - BEY) ©Obo7]]
LWVWHEZFEBLT B LB, —F, FBE
P E LTk, MAEEOMEEFR] TdH
%, fERkoHZETIE, MEOIBOELED 5
CERBBETEEV, #-T, SEloLSiT, »
150 BHEIC TYARTIC B 2 IOEEER] =
(AR @< ) = T1ER - RIER] o&FAH
FEALCOpBINE, BFENT THOHED
k] BREETHB I EBEL LN 5,

g2, BEEETRRACLDTERWL [
(Aot ) ORFEEEFMETEILIETH S,
AkE B EMTEROVHERNE [71] 2 TRX
BEHIITIEB] dicld, FEBBbILE->TE
BicRAGW, EERRLBRVWIEZHASLC
EBMNBEILL B, FHH 3 D term introduction
pMmTu,FN*;bo<i®ﬁﬁE?6ﬁﬁ
INEWFE, BeALbLBATHE (C10)] &,
Mo "20EE LZbDELTZIFANLLNT
W3, TORER, [2ToYEI 2 HEE%:
b, BLEOBLETHPEL ] L0 YE%E
PRSP EEB SN EERB LTV S, HlO X
SIL—RBADEEbIETCVWIEVLSICRZ S
bDOTH, FOEFLRIWOHIKEZIEWDLD
ZERoOMIcBEVWEI L TES—FEo N2 & LT
BWTWAEZ EABERTEL XN, 1D
EHES IS DB EIICKEBDEZEIOLNS,

PEoRky, (HoMEMERRE] & M
O®HES | D 2 > DOBERZFEHBRE TEHAICE
D EF BT &id, NOER - RIEE OBESTEKIC
BETh b ENRSNI,

(2 #—=4%y FMEBELOEM

A« HiR T R b OHER CEERZE O K
% TABLE 4 II/RY, ZFEERTEIC L 0 HEK
L7-#£ 5%, "hand on spring”, "book on board" I
BOWT,ER BB TR MNOBEENEETH -
7z (¢(23)=2.80, p<.01;1(23)=3.77, p<.001), T
v, 2-o0FEOBEHR, BELEZILIEI
kv, BRCERLELCENTRS N,

TABLE 4 Means and SDs of Achievement Scores
of Subjects (analogous to the target)

Pretest Posttest

Mean SD Mean SD T-VALUE
hand on spring 2.64 1.07 3.24 096 2.80°°
bookonboard 2.62 0.98 3.36 0.86 3.77"°""

**pd.01 ***p<l00t

LEROBEBHISITOREROBIRE T 51201,
PR, QR - F%7 2 toE#IERO 70 b3
Vo, S5, OREBEDONZ VRI VI T
N 3T DERE D O DIEREISHTEIT D0

B, FEEOMSMKEDL I KERLILD
pA, HETHERTF A POT O b IS S
5MmIic L TW<, "hand on spring", "book on
board", "book on desk" DHLIEEICH T 5 HA]
Bk 2 ~ OEHCRE, REWEEEORUM,
BHEOWRICH B A H =X sIiIcBAEBENG 30
OHFIT)—IHNELT, TUZTNDOANES %
TABLE 5icR"d, #5 3 — QB:[RRWISHE
EOELME ] T2 H =X s MM, [EEZED
X BRI (21 B, BR) DX REZRIT-
GER, EHRC-ERIRMNIEBEHTFI) —DHEE

TABLE 5 Numbers and Percentage of Subjects in each categories of indicating the situation is analogous

to the target

hand on spring

book on board

Posttest Pretest Posttest

N % N % N %

Pretest

N
analogy of specific structure 16 66.7
analogy of mechanism 5 20.9
NR 3 124

5 209 17 708 6 25.0
17 708 4 168 16 66.7
2 83 3 124 2 83
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DEVICHEEMNR O (122, N=24)=14.70,
p<0l ; x*(2,N =24)=16.67,p<.01), TABLE 5
&N, TRRNOSEEORELN | 0SR ()
ZE, [N2DETFBD->TVWBEDE, oL %
DLICADBD > TOWBDONEL Y, [Wizeo<l 2
PICTVWB L [LedZxH9MEL] %) ofs
&, "hand on spring”, "book on board" &% ifEH
KBVWTHERTF A MIBOTHEICRD Lz, —
H, [AA =X 0N 05k B4, TH
WKRZTWHE, 2 AbbbBELE, NXEREL
EolKiFRERZES ETH, [~“xbo< 2, Lk
DONEZIFIBEENTAT, TILLEALSET S
HIMBFceL ], T8, BLETOLATON
IZTW5 | %) OEE I, "hand on spring”, "book
on board" OFIBEICB VW THEICHML 2,
DFERG, FEHERRELAZ I LK, HEN &
R BRSO LU O Fillh &, BB 0%
IZH B A H =X LICHZET MO FRIN &
ERLTOWBIEERELTVS,

B2, MEERE LS LELBERBATH 5
W, REBELBROEFAIEBICE S g
BWEDO L5 v 27 1) F NSO MICT B,
—EDFEBEOHTT, BAEAESEEESN: &
Boh 2K RIS FEICEAL T, WIS SR
KIRRLD By —2 2 v 2% FicHiE Lz,

d. |4 <exploration phase>
“hand on spring” IOV TEZ 3

1851" T: [AAIL, HRDNNXxAf>TAHATE
I o1 ? Do EEHZIT,

18'58" Ci: U= < DFEATz—1o ]

1902" T: [T < DFALV? ES0VWHFHMRT ]

1907" C: [BLAS, F<CRANLA->TL %,

1912" Cit [BEEBTIEE, LALAFLA
WOVWT, LlcdEAHEL TS,

1920" Cis: [ ENTT O EFT B3N KE VLTS
EoJ

1928" Cie: [ERDOFEEE VS LsTL & 7]

1932" T [ZEKRDFEEE WS L & ?

1936" C: [BEEBTIEE, ZRHMBEEE-T
FnZBd3TLi, Y2BEEE ST

FRaLZ 505,
1946" T : [ 3HEE - T, l3am 2 3 H55E < .

e 5 <exploration phase>
“book on board” ITHOWTEZ 3

2546" T: [AHA, ShoEAEDS, AL EMR
CHEEFITP->THBIMOHETHR, T
DD LIz, KEEL &y HHBES
RaEMPHTFEEILRTOTH, ]

26002" C: [B—o | [Fo&@EhWVEL] [H—,
WASEH 5, |

26014" T: [NxD&EEE, PTVBFHIEE VS
57?4

26029" Ci: [ 5o Dot AN LFT, %
NTRE, KBFTEITNICH-T,
W TSI ZDBITIE - Ty N EJR
AR D A

26041" T . [/ EJFEEAS VLS Lk 2

26044" C: [ "2 bifibBENB &, A1 ¥ 5 —o
TBLHTBIIBHBET A, ]

2652" T: [NR2IRGM L LT TV 3108
TWVWBAT, ]

REBBEDONS V27U 7 o L0, BAEZT
BEGILOLEERELTR, UFTOoENEZ S
Nb, §6805, FHEERITFov—-2HOTH
REEFBLTOEEVSTETH B, FHOHE
AUC72 % "Anchor Analogy" 13, HEZICE-T
BLADHZ b0 (FHEOHMEMMS, Lob)
EEMZHED othho@EEN, ZORE, =
] 4 @ engagement phase Tl3, MEDH 3 & 5
B EMIH S D85 % DA 3RO R
AL 7w (C13, Cl4, C15), 5 @ exploration
phase ICBWT b, EB - HEALA@EL T/vx
(=Anchor Analogy) — F 8K 75 #{ (=Bridging
Analogy) OMEARJICHMBEEZ R OWHT Z EMT
X3 (ClT), T & DIz, BEHFHEI¥H0I|
ERTH D "Target. (W) " oflic kKEn
"jump” & 5154, "Bridging Analogy (F#K1s
B ENESH B EDBETH B ENRE
ST, THFO YV —AHWTHSAEEL TV
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i, BRI, ERE VI DREARLDT
b, "X LEUHEER->TVWHI LIZKDE,
HNOELEL L APBEICHEbDEELON
%o

Wk, TFoY—RAy 7y —3HEHROEMIC
BB FRTH L EDBEHINLTVSE GRE -
BI&, 1995), AHFEICEVWTH, ¥EEOHME
Wb oHELTFo Y —2HVTHRREEEL
TV EIAKRIE, FLOBSETEa3 1y b
AV IAEEDEHREGLOL, NEEONED
WAk, +R8bbEIIOER « RIEHDEHEE
RICERTH 5 T EBFEIENITRI N, ARIFE
THONIHRR, HERE BMBER KUE
A ELT I ENTEEEVIET, BEER
BEhERE-OLEEZ LN B,

(3) SHROBRE

ARFESAR E L [PER « REEAD LSl b,
D> EV, BEROES, 1BH5EOHREED
N, BiTo/NERFEREEAREM TR
WoFkbh Tz, L LENS, FRCHRN
BHIOMASE, B3 AASICK > THIET S
CEDREETH B ER, INERNEHLKEE (1]
EHE | ORBEFEEEE VSR, SEZ
3L, THOLKEARR, AMAETERLLEID
BRENFEOEMAERVTERNICRbN SN E
TRIEWEA I by NEREREICBWT, NJFD
BEANBES A2 AR PHENFEEZFH WY, ¥H
HOMAEME, LobIBEBNLNESEHERL
L CHEEFEO G L BEREHWVILL O EMHERIC
RFses L, EMOMENGSIFORSE
BT 2 FTHEITHBEEZ SN 5,

A% oOFE R, [EH - RIEA] DA ofthdif
MicBWTd, 7Yy Yrs7rov—HFRITK
WML HIGHERTFELEDOMADER#EEL,
o BRBLE ORI RSB O ELE, EE
DORFZEICAN L THIEMNITRET L T T ETH 5,
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