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The effects of using illustrated books in young children's
learning on arithmetic and geometric concepts
Tien-tzu Chang
Abstract

The aim of this study is on the development of young children's
arithmetic and geometric concepts. To achieve this aim, teachers

motivated young children's curiosity through the use of interesting

illustrated books. I advance in young

children's knowing a 1gures and numbers

within 10.

There were altog e first phase, the

investigator designed ‘a“mathematical-activity (a“pré-test) for the teacher
to capture young children's entry behavior. The second phase referred to
the use of illustrated books in ordinary instruction. During the third
phase, the mathematical activity (identical to that of phase 1) was carried
out again, in order to find out if advancement in young children's
mathematical ability was present. Data collection and administration

included investigator's observation notes; video analyses; notes on teacher

interviews; and investigator's self reflections record.



Data analyses and results were two: geometric concepts and
arithmetic concepts. Geometric concepts. Using illustrated books
could advance in understanding and increase in curiosity of young
children; also to promote young children's recognition in variation in
polygon; and arouse young children's imagination and creativity in
individual figures and combination of patterns. Arithmetic concepts.

Using illustrated books could cause the interests in change of numbers;

cultivate young chil and subtraction of

numbers; and promo and decomposition of
numbers within 10.

The findings o ustrated books are

important and useful in*assisting young childrerrtoexplore mathematical
concepts. Illustrated books encourage young children to think and allow
room for oral presentation, clarifying and reflecting one self. Finally,
teachers are suggested to integrate the use illustrated books in teaching

mathematics, and follow up with related mathematics activities, to

upgrade young children's development in various mathematics concepts.

Keywords: young children, illustrated books, arithmetic concept,

geometric concepts
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FrRmEHe & FEeEBY A EAAELAN  LEHE
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B AR -R2-FARE -BE - Ko KL -BARTR - ARE
Ao BRROFRAAMBIBFZR > ER—BHEREIZHRIE
GTREEG—RROFL RN SREMEL RN FER A4
B R -FARE - BEXTRLABRBR AT Aok | 5
BE BERRDAHERER B AARA—ARE -~ Baw
BRT  ERERABTEER MB kAL Rt B R - B ibshie
B 26 09 & RAEFS B R B3 —EIR8E - B H P2 RIE BT RZ
BLRBE ALLEEN -BEYNAHERTLR  HH LT o
TR ANRAABEROMERE > — A 0% H - A% a1E%4
RENEERZHREE D SHRE IR ERN L4 - Bk
%ﬁ@%%%%@?ﬁ%%%émﬁ%%ﬂ%@%%&@%ﬁ%@%
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FUEEBZR 1 HBRAANEE 2 ﬁﬁﬁ BmeE ~ e~ MRS

B AR T

—CHERAAMER

FBGHRHEGT BRI LEIE S A d BaHEY
RAHE—ERENARE BE - IHEHOL YRS LBy
REBBRBFETLE > BROYABILEEWNED - £4h B8R
B AT Foh AR TR Y RIS R RB A
EHAEGRENR RETHNEE  LHHANE BmMEY
RBEEHTT  RITFI AR RGN - HEF LRI S R E M4
RNRAREREN ~ A& N RAMERENHE » LRAAHMET 9K
MBERZY EERENAEES  BREBHOBERAR (3R

ik 1998) -
— o HEEEE B BT

(—) > AEHAK B BREYEE ZR
ARAMZERE TREVNILIGBRE - EZ0ke 8B F

ZTe B EHARENRE 4B (FREHK > 1998) -

(=) BRIEE - B~ 135 8B - RO LFRA

BE - HEEHEIPE  ROER - 2537 TR EH
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LYRASH YL FBREZHBRHTHEE (REM - 1998) -

¥

,\
it

) EHA T M
B AR THENRALIM 4o Fok -~ HETHESREM -
BATERBRESN - RUDRE - AFHH - HERE (oA o

B) - HERBAGBERFEASE (FREMK > 1998) -

(W)~ FIREEEMA R BRTE

HEEFF  FEMMBERERDN ZRBHAR » HE -1
BIEFRE TURABEFSABNES - flio I RBFoBETER
HE G BETHEHFER  BETRETEREEE S A% 5 THAE
HeHTTHRERAEREE T L TUARBHEE (REK

1998 ) -

B (1998) HH AW BREARAER 1 - WAEH 2 -8
BAHM 3 #FHEW 4 BRBEN S EHEEHER > B8 K
FEESMELR 6> RARZENIH - MY RNETFTALT
R BB BT 2% - A RBEHGAHRS L RZEEE

BRAFATAE |- BYAFERBEFHEER 2 % EEHEY

fi

REGEBRTEE 3 - EFFHTH RUEYHIBELE 4 By
BN~ N EZEHEE FR -
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A %UHW”’ EBEYRA

(h##HFE) (2003) FPARH AR FTHBRAN G ELES
SRE-BRAERFEE ATAELTER BELEAERA
BERECFHEN - AEARLEE  AYAHMHEEL BEE

LUFRA]

— BEHF BERA
RUAHFT BR - 4#EEBFE  EABREAHLERREEHM
NEEh RBEIRAFARERAMEZ BB UMEABERREZ AH(E

£F »2003)

W RA (EFZ 0 1994)

0
(=
P
£
=
S
;
e
B
z\‘.
X
=
5__3
S
e

(2) - BEEARAXRBABLLIE -

(m) ~ EAhHE AR RE

EY L JE X -V §:l

A% (Toffler, A.) FAEE > o ARBHEM BEH LEEH
BRF IR AP BAE G FEAALRRY A E B A B - EAEEE
BHETRE A B35 K - URBHENEGEA(EEE > 2003 B 245) -
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LR AR YE ARMNEERS TREFATRENE

°
/%\

o BRI A2 LR MR R
ERERGREMFRELERARFHMEENEAHE HM AR
CRAERREHERRRRGRH L ERY LA £ R4 (K

£% > 2003)-

B~ ARG E R A
BRI BERAY LS R RRI FIANF B LB ER Y
FERL bt — M IHRLAN RN S LRGER

Rl REAZFFXFEZBEFE (BEEF 2 2003)-

A EPFHEZ S BHA EREM R ERERARTEHMENFE
AIZIERA 1L HEHFERRA  UHF BE - HL BB AKE
WEF SR RBERREGER 2 BWBRR > & REHT &
MR PE P HRHFR BRRAEFTH  ALRE-HEY
BZRH 3 -BEMSHUERA  S#RANNEORE S > HFEXH

FEEREEBAD Y TH RN LE TR B L BES -

Z - HBEGNHT R

MRBAREHET P EXAF I EX RN T ATH R EHGFR
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P EEY RO BRANL A B REBRNEY LR ERY
REBEES TR SRR R o BNk T BT
BEARENERN AR ELERFTN I ERYHREARLEEHH
AT ETrh=f |~ RTGE3EFH TR 2 - BREENESH

TRGIBENGES 2HHALT

— R EI e EEH T X

HHUGFRFEEL FLABITFZHTE > B hHGKREIT T3 L)
SREREEE BRETHNEBANEGEEHLEE FXEAHE
BRI BRERER LS THANEATEAY  BFRALERITAE
BROFE REERRANGHALBZ ~HEFRAN GER&K
1998) s e G EH 2 BEHM AL~ Rk > LAY LB HHY LY H
B ENARFATRREAAM BB EBAIES » MR IAKER

AP HEES (EFE > 1994) -

o BARETEES S A

HEFAFAFE ALY THHE SRBY L EFGER  BiE
DEEFREBE AR Fk BRANANEEZHELR (EE2
1994) ) R RAZEBBRAEE S LUEE ST XEBITHE » BaaR
HRABEGEN  LFBTLE o MAARNAE 535 W 280

IVNER /- E s 2
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= BN ES

BA-BF- Ry  BREEEMI| A2 BER T4 2k
REBFHR  BEHAMEMNZS (EEZE > 1994)  flhosh £,
BRI E  BARELSTEREY  EREGAREEE®EKY
—E BT HREARBRUYS ZALHE  BRHYLHBAEAETR
BARH ARG ARG BAGT TS BRIINBTLEHK 428
ZH LR -

MBS REFTXER D A L =4 28 R A THGAETH
SREARERA —HUEFTX AABREIEFHEL LR EEE

BEE > UREDFFHPZ AR -

EHREE  HIRABFTHBNRTERTAGRELNEY - &
R EORIERALTEST B4 ARZY R B2 H
BB o HETT BRI B § B85 RRA N KA H AR ES
ZBHLEH -~ e BRETH TR ET Bl - BE B
HORUFE EFEURBF—BAHUBAR AL HEMR -

HEPH RO AAKFTCRNEE TG — 5 - RAFHY)
RETHEBHBRAREB RN (GREMK > 1998) Hh L RHT
HEHGRFEE BEHEABRNRIN A ABBEEYHATUEL
HHEFEH  HABETARIFEUTNEEME (FRriwssy > 1990) ¢
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BHE— ¥y iRkl EE8HMEY LB EE %%TM‘ ik

FY N BOA TR LHIHL ko -

BE=— Eohh R 2 HET EHRFEEESNLHE —£2H
T SRR EMBH LR B R B AL -
AEHRNETAHT Y AAHF LB eRB R RRE

THEERER -

BEZ - BUYALFXHENES HEBEE YAREETHEE

TEENER 2V YT LB BEEARRESZR -

BN BEAREEFVNRD YAl EBE EETURA TR RE
MRS AR THRRYEN B HiE Ry 2 E 4

HIBEREE B -

BT BRAGARBORY > REBROBAEHOEETE > T
PRES S BR A EAIE S BT LB 4 AR R P78 ~ £)

BRI B -

BEN ZEREAF - REENEE By LRk ELBEHEY -

EWHAE - HEEDHAERE AR ELBRYT AT -
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HABEE (Bh) RehLARKiE BRFHRMA  LARHH R
BARLEXEHRG "ALE—KE (x5 1988); BEARE
EHHERIEAR YATEGSEAREBRYE T L 580K
AN EE T R BF - RN ARG - Bt BIEE
EXRERBEEZME  ERFERKR TP RENY B R eER

(#hE » 1999) -

Bz BEERABELANBERD ENXFAEI L ERBA
CRMARAE G BARAPAI R RYAEAABECHEER
E(EXH1988) T—HMRAE K E—FHRERNES - B -
ik BN GAED BT LOEE  REAAREHRE 2 MM

7 o

R BRAAHABELE2HHAR

BARARRLIBER EEHR "B ARAREINBFAAE Y EE
B E AEBRNBEZALZAENE T REREEZNET - REBEXZTF
EEAFTHERGBLNE  TEHTHHLEERTEHREZ AR | (3]

B E®\EE > 1999)-
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%%%f~ﬁﬁﬁ%@ﬁ% TEE O RTBRERERAA
FIBRA B —AERFRA » LT 4 —XHEE (Richardson &
Miller, 1997) - £ A ¥ - BEH 2400 &% ~ Rk - BEHRUAE
2 XAEXZTHREEE) - ERERNETLE EaLEy - Y
%g%g%%,%%%iﬁﬁi$’ﬁ$@&£ﬂ%a%%€’%E
ERAGES N (GRA& ~ %%~ BFIE 0 2002) - FB8 RPriRftey
SHER AMERYAA BT EBRAAURRFIYEEEHR £ F
BEEBAAAMBHARHG FBLBEBTA RS b LTy
M5k B4 R MRS ER (F48 > 2002) > T A& K4
RENEEME - A ARG RGE L ~ B - BHENE > BERE
GAHDAHEFTHERE REABRLERAERANY L HEH L2/

R A

B BARHE L
— EFHARE

% 7, 1658 4+ f & 4a 474 % 46 T 1 R B A2 (Orbus Pictus ) % -
WABERLE—AABRORAL AURBOF R BHTFNE
BEEZEFPHEETEY (E5#1990) 23 2R BB BE
B FHFENRNGLEXE B2 TR HA0BALHHR
3o 4o £ B A 9L F K 8 (Caldecott Award ) » 4 R fe — -+t dE A HE
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¥ &) R ©
B30 AR B P9 S8 BT 9T SRR (A5 0 1993 5 #Ra > 2003 ;
Lynch-Brown & Tomlinson, 1993 ) & &R A/ F L RAEE T T (£

2-3-1)-
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£231 BFSABRE

AR E+ ot

BLS0FENNS0F EHEFN " BRLZEOBEHEET S ROAREMHK
B XFLE -

WA+ A

s FREBENEAMAENBEMEEEENIEE -
« 1427 £ RE c BB ERGRMEHEREZE ET LA ENIERE
o (FEEET)-

+R#&

c ERELMBERALEHRGIEE  wiBBaES - E4& (Hans
Holbein » 1497-1543 ) » 4% P 4R4E %] # i A)i& — e B EF L S a9 R 4 E -

« 1550 ey AAdsE (hormbook) RAEEE MR ARRLEAXF  BRER
WARBAELE  UREEFHET

+ -2

« 1658 4B £ 4287 (Commenius, J. A.) #§ (7 E#2) (Orbus Pictus) » %43,
HARERLE - AFHEHEMAE  TAF - RAYHLEXANBEEE -

+ A4

C 174 E > e g (ERMBANE) AURE— ARSI E
CUTTL o R (ARMFEE) BERRATEBEOME -

+Att&

ROBRAERFHWERTERABRG S A SRR EY » FHABKEE
RE#E - L% (Ednund Evans) °

+ 1860-1900 S+ X4 LEAE RO FTLGH » AT L oHEX - Nl 37
(Randolph Caldecott) ~ E.4% + % 4 (Walter Crane) R 3454k g, (Kate
Greenaway ) °

+ 1865 % R4 - ety (BAFBENET) AR —ARAEE  LARAREY
EIEEMME -
1878 F > i Xk » YL L6 (LA HeBHE) AT REe AR E — P

=t

« 1902 F o B4k (NARTREFGRF) BRARERZIE -

« 1928 4 > Wanda Gag ¢y (KB EE ) ALBEE —ABRE K-

-+ 1938 £ > AB BRI YL T KE o

« 1940 F - BRge sk - &m%%<%%ﬁé>%&ﬂ BE  HEHREAHL
HRUAFABEGE L ,

« 1955 & HBIRILIUEARAR AR [ BERIIEAKRE -

« 1965 > BMABRHMXAEERIHAREHRAREELEE -

« 1967 # - BRARMNEETBARLEEZRER -
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- eRERER

KREAEE R (1522-1566) HIR—AREL L EMEHE—
(BiedF) EAXSEEARRKE 7 %%’ﬁ)ﬁ\—tﬁiﬁﬂié@ééi\
(FHEB198) 5 HLERA TRAALANALERWAARE
RILZIE > AREXNLERUA A EXAIEE (£5 0 1989) R E
DB TE - FTRALEXLMRCERBERFLBRAB LN
R HRBEB  EF BIGHBREERRBENIEHME
REBAERMEVETEZ L (E4HE > 1998) AEFEAEN
A8 AT FE R (ARELE 0 2000 5 oy 0 2003) » WA &M e A

FR k4T (£232)
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2 Bk

£232 GBERBR S

A BE

RES4F BEBHRER HREEXSLLEES

RESTH | FARSEH T+R% AL ERREIHE A -

RE 634 |MEAZARBEHTXCEAL ORI L EX LAY 48 E—
B RBEAT » AL FREFREGAERE -

RE 67 % | mIAEEALGHRME > ABENE — B4 LB T HIRAL -

RE734F | AXFEZEHERANERTERBERABELEEL ) HoBERERF
BHFRE BEZHIRGBBEFM > L48E—REARAME
BWEARAMETZ I SRARTHALELRGNG -

RB76 % |fFHEALERAL EHEYAXESR BERALERALERNYR
7FL.

RE78F | HBFER(KRFFBEA) AERRTRAELELZHEE -

REB80F | - TRHU (BAGYHBTF) BEHIGETEER L o
cREER (MMEH) NBEBTFRARLEELEHLE -

REBlIF | ~BIREN (ERABRVR) EES T EBRLEIFLEAE -
cBRZEH (BT RER#KE (ELB) NEABTEERS
EEEER -

RE84 4 | BEEZEHRMAL "L EXLHEE -
‘BB ARBHBEFEEEFRE "AELEHRREE | £5LR

Hj o

REBSHE |« T1996BRAELARER  £AGLEL -
CATBUIRHME A A TN KB

RE 86 F ThEABERLEETER T198 A LB ZHBLTRM
%, E£etBsT e

KB 88 & TMAEXZRENEILZH -

"EEAARLEEHER ) £ TEABIEE ARG Mk R ES

FREEEE  EELEE -

GHBEZHAFR LR RTHRBE L ER R - KM

MR

ANEEZE ERBEZHH

FrgF%

BEYTF

EHRERRE LA EGEIRM Y R EBHEZ T

Rl BA T HEAMLG R RIEE

ETwmes bR ABRELNYES AL RHEIRABE

BEZFLRAZTBETTHATRHNH N (HiE
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2000) -

CVRE &N E

EANBETURBF SRR QERMIE AREELEN
sh&E (AR 0 2000 5 FARSBE » 2002 ;5 Lynch-Brown & Tomlinson,
1993) e RGBT X READE - HE BEH LR EF > B

F

—~ e 8 Z (interactive books) ~ 3t B Z (toy books) ~ #i A
Z (concept books) ~ #& % Z (wordless books) - Bl £ #H EZ

(picture storybooks) ~ £ 3% Z (easy-to-read books) e

=~ HEM A5 F 24938 £ (mother goose and nursery rhyme
books) * F 5L K3 % (nursery and folk song books) ~ FH# &

(alphabet books) ~ H 2t Z (counting books) °

=~ BR# R B E (babybooks)~ &5 RF# 6 EEE (picture

books for older readers ) ~ i®E 5 #1 £ (transitional books ) e

ERBENEEE RACEEASCH AR ENNEEBLY B
TSEDTAUTHE  BA B FHE8RR AR/ -GHEY - RE
A2F WHABE - BX 4B -BA - EERBRLUTE (FEXH
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1999) - B R Ew i E (1998) E'Hf{?éﬂ\iiéﬁ 3 BAE 70 AR,
2 1% & ¥ 4 ( Representational ~ Realistic ) ~ ff £ ¥ £ #4
(Impressionistic ) ~ % 3R, X % &9 (Expressionistic ) ~ 4 % & (Naive) ~
BA5#9 (Folk) ~ MHEF 4y (Surrealistic) ~ Fi# X 4y (Cartoon) -

Hrak ey (Collage) F#87) -

CE &L

BERAR—RERTAEILREN L EXEKR (R ® » 2000)

=

RELAMBFREAELLAN HNARBBALGANZTF BEZ
EZBTHENHRE ETURE & "HEFRA A L% REY
ETRT AT TRAEAGAF ONESN  Bh—BF B
89 5% (BRIRBA » 1986) - 77 55 476 B W 5P BT %2 sk (AR 4% E » 2000 ;
%A% 0 2002 5 Henry & Simpson, 2001) » 4 30 88 48 A fr B4 2 4%

R

— > ZNHEHREE

“AFRE (visual) #1035 (verbal) B84 - BHB WYX F > B
MEEXFHGPMBREE BRI BC LML TERAEE
RENBRABRE AR TNERALENEXTRELHNS Bk
XFL BEEREEZRBHE  BAUERPEER  BEE2H4

Y REVR LR o
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o EEM AN
BARFEEXBRAERERET AN ILFL EB LK
AT BRXFHRRAME  BRABGOME  ELEHEE -3
G- HERAHERBUEL MR TEFAE ETHE Y
BEHH -  BERARBOGLEZ ZHIH R G ERABEREGEE

|IEm oy iR -

Z-NEHEEHEEZ

ARG FRNREE BF T 1530 psgsd k> EHEGHAA
R TRE L BITHENREY A LERORFTLIHEEZELRRE
B 0 B AR AME BT R @’é%‘?ﬁ SR AR ERE S AR B

il A & FE R AL -

g~ BRRAE B

BMEMKBMAE LR BN~ BT BMET R BT ER
EEAT FLER AN ENTEBERARERMN LI B
GARNEHNEYE KB - BREMBOIEERAER 1 AR
2 ABRRIEIE 3 WAL 4o RE 5 AR

2156~ B4 BB S T AT B E R B AL A4 5 (BRIRTA 0 1987) o
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i‘%*%%%%m

BRRZBETNEENEY ALBEEHNELABLE%
MR ZFH B HEEAFEMEOEE RV IHFEORE
BME- BENAE S XFRGBKR -~ ZLRKE AL A

FAIERE > #m i R BE LAy b4 o

B EERTEARN N TENRE  EEEZHAREN L ER

=

HOEFRKOBM LR T —HEOREIRDEL BN LR

(&8 - 1986)

B BRENRHUFTHEE

WRRAEXZR—RICE A BEARAIE P RER g — 5
Bl CHEPAZEERERARMEN > LEXEERAERENEME -
AR5 B P9 b X Bk (#h#& 0 20005 Lynch-Brown & Tomlinson, 1993) »

QARMBRMEAHE

— REARAMBHRERERAEAT IS AL TNELAUE &
ZOBIE R AR LA ENEL —ERALS) T F 2R
Y MEHYNAMERBEEBEY LANTORBE L &
ERBTREREEZHE - AD 5% - BHERE By Lin

RECBE A% KX ARELM 0 BT HREBREMN -
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B MR S M A T 4B o

S BBTRARERATREBNABTRS - — AT R vy

X FREBEFIERBYES 00 THEEHBA 440N

o B @AHNAHETEER —BREGHEE  XFES
BRI FEBYAKR PR GET L FRAYTERE -

ZBATIRREHAHEMHET ) A TFEEE B NIER -
TURAZTFHRENEH E MR RERN > 2T ILER
FTREBERAYEREEE RTEHAGEMHEZ E (K

0 2003) TRAE—FEMAEZT W A BREBRGE b5 -

W RELARETRAEEHNRANN LB TILEAGEE - &K
RETHERNAFTEEOHR RO BEAMMAREFY 4
BTEAES 4788 EEBMNBARNEL XL BHT
WATEI RSB A% BRSO FTToEFE bR idE > Bt

MAALEBBOME AR BRELDBL - MRMAS L -

GRAENABERBBE TR AEZRRBEN AL > BBMENE
ROMAHEBRPERELR 0 LR LB BT BEESE
BRI ANRERE - PERNR AR EREL BB

MBI EN SR P 82 EmEXETREZNBIE (FEX
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1999) -

B~ BREYNABEHZLZAMAR
RRAHFRWNETENE BRANHNERERNY LHE
HE2LZ MMM REXRZBERD » BT EXEHE M Lo
Thatcher (2001) # “Reading in the math class: Selecting and using
picture books for math investigations” ~ Murphy (1999) & “Learning
math through stories” ~ & Gibson(2004)#) “Math doesn’t always have
to be taught as math” % sUEk A L HEMIAE 89 XK » ¢t ¥ fTEA

WAREPEHE - BITGS LI -

=

THEEHESEEY BFEEEeRM  THEFEERIH

27 V" AHEBREZEHE? ) THERBEHEMAE? 0 AT

Du\r

ERAGTFHENAMAORFREABEHS  RAEHDLEZEHE
(Murphy, 1999) — K4 #H LM ANERE AL B X &5 #

BERFEQE - BAEERAE - HENEEE HERLAFLFELOE
B EFH AR LM SiaEMAREHME (Thatcher, 2001) - Thatcher
(2000) #5 f  HEFARBRN LA T IALEXEN N E - £BFE
Fo REXRAYAREREERBNE—BEZNAL - — RIFHh

ERHZVUEHMERBTARRINE S HBBMEZBRTUF

B REeBHE, PR SR AGHL I8 B AEMY
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Bk BB TREZEEEHMS0# € (John & Margaret, 1994) -
HERRMEBTFRTREG - ML CHHERLELELSEH
BROER  ERGAREHRIIRE L BT BErIEH 2B AR
Mo Ar ey & 5 & B R 4 (Gibson, 2004 ; Murphy, 1999) o #x Fis# T
Y LRI BRADLEE R PR

BN EF R o AT B R R BITH P H 2 > Mary Beth Spann
(1992) RUETABER ' F— HOALEATHHEIBERENSL AR
ToOMEHEBMOSREMEEERY  BERG AL RILTF 5 E50
oA EANE R — BT ERNE LR HEFELIBIFTH
FAEHZE#H (5] B Meghan, n. d.) - B > 5EEE T R4

BERETY N - HEF B LLIAB FAMERA (Thatcher, 2001)

— B RAFEERAERARETHAHM > FEREBRY LR

Fbig AR Y

EREEZNFAB -GRIMUBERRRAECMAFAE WAL
AT A2 - #3E Nodelman (1996) 89307k » R AFo s 52— 4%
FimRA TRERA SRR > HFEZE " AR 0 TERME
ERREZALE T UMRERMBLRRLETEAL - RERE
FRE SUF ~ k& (getlost) WiEEAE ~ L HB R RBFHFHES - —
AEFREZELAMBE LI AES MBZABSARLSEER B
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JAAESH ~ EH B ARE S (naturelanguage )~ A & MRAEL 2R ~ 3
BEZHEMFH A -

Nodelman (1996 ) 345 i » & RPIFE L AEHE R 85 KIIEE
AREBR AL ELZLE R fTEBZ MR FHE -
QPR BAAREFEBRGER  LEXECMMEIRALTFY

40%% (Thatcher, 2001) ©

AR TRBEF T AR LR ? W ARFT LI KB RMBRE

B 474 % (investigation) ¢

ERZRBETRAGART AN FORBBLGEE  ZENE

pit

A B4 & (investigation )( Whitin & Wilde, 1992 )o f£ B 38 3% sk 4 A &
Hiotbf) - RE-EF - FE - BREUGRE T OB CERY
RBEATRAH IR - FHRFTARBAREHS  REEHS
HE0F| RGBT L CRBERERNARZBMS I TR ER LR %

£ 7% F (Murphy, 1999) - — B FHEB X HELE AP IHE 1041
HHBAEREREB T AT PHEERATRELZT LRI

(Lowe & Matthew, 2000) o

CBREBARAHYAREEZNB? VAT REEAE AL T BB

ju

€7

AT ZRMBEM AR R AR AE £ 5894 5 (Murphy,
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1999) #wRBRABZHEAR - A EEMHES BRI S B4 A%
FoA BRRINHANEH BNER - L LT H L% L0408

PREHERETEDABAZHGH G At BRERGLETY

6928 E R (Bredekamp & Copple, 1997 ) -

W BERERLEFSEAE?

TR FEACOHEMAT MELREREZLNLE &
REHEFHBBBMAME o 40 “The Farm” (Aubinais, 1996) iz
FEREAREFRINBEGELE Y B8 a8 RH7) BB R
B BEAAEFNGHIALLBAIRETHRNBREZER - L4
FR XBAMEELNH R ARAUBRENHARZIREET -
Bt AR EEERDBBITHEL - BRHLENEBY P B

¥ & K404k (Katz & Chard, 2000 ) ©

AR LR EES 7

BN BN S EFF S EREE BT AE %
Mg EAREME BRRURBECH LR  w R — AT EHRBTH
CEBEBATE S B AT T RERA SRR REH AR E o

ET e LA
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uLTmmm(mm)%ﬁéﬂ%ﬁ%%%’%ﬁﬁ%%%%@
FEERANBRATRINRYALES FEEHREMARTE
BE-RTBREBANAAEFTERE - Bibz i 2R —F AR 2 EE
FERER BE-—FRAVLGEERES > HEFTRBBSH LRE
WENMERA BRI B G MH- '?ﬁ%iéﬁﬁfri A gt

Thatcher (2001) 32 = B4542 R H o 2 6F £ R4 LB # P :

AR EE-RFE RN A KRB L M (natural mathematical
questions )

EERNR BEBLZ U oI RAZTHERNEHIER -

FlREJEZ AR B Ryt g R P 474 Mk » ¥ % A A4y (contrived) P

A kR HE CBEFT R -

HRD RIEHMER BB RN E

HEAARRE TR G RSB RIAE TR 40 L& MR R
M EE o Bldo 0 E 4 LB “Tacky the Penguin” (Lester, 1988 ) 8% »
EAREBZHMPABETEL  "BEOMERLE LAY -T2
COMFARIRRY? - "TREOMASL S, 55 « “Tuacky the
Penguin” #)MBELFTURE — BT RETHRAELY M &
BB AMAG MG AR - iR AP BATRERL T -84

BB ET U S B?ARTXTHSHE? o TULS
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FRORA? T DBTUEKRTHSEA? , £MA -

A= B B (whatif)” 8 RIAE

A EREHERFEHRIIRAR MBhe” 89 HERFo4h K,
EEREFHBM AR MBio” PR EEARABLRE - fldo “The
Doorbell Rang” » #4548 # Sam 3} Victoria £ 12 18 B b2 47 84 44 2%

FBREFIBTTS 2 F A2 23T PIET | 5

“

RO RZHNBRRTFREHE - XF 12 BIZERY 12 A6t
¥ BREAGABLFHMRT > HATTURE Bt $ 1 Zey 8

RAEBE S —HARBERNNBEL  REBE? LSy ahe 8L

d

AR F TR R AT ° MY LARHERTRNETHER -
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