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Academic dissertation for the year 2014
Dissertation Summary
Study on the way to teach/learn “Scientific Inquiry” learning that forms scientific conception
Department of Human Life Science and Culture, Graduate School of Human Life Sciences,
Showa Women’s University TETSUHISA SHIRASU

In a society that has achieved significantly advanced state of science and technology, scientific
literacy has become increasingly important component of knowledge-based decision-making. We
have to maintain scientific literacy without succumbing to information overload.
However, the proportion of students in Japan who find interest and merit in learning natural science
is considerably lower than in other countries. Improving scientific literacy throughout Japan depends
therefore on designing a class where children realize significance and value of science, and thus
motivated to learn natural science. With the idea of promoting scientific literacy in mind, I examine
in this study a method for teaching primary school children to form scientific conceptions through
“Inquiry” learning. As a basis for the study, I mainly relied on Constructivism Learning Theory,
United States National Science Education Standards, and educational programs in the United States.

In Chapter One, | argued for the importance of scientific literacy among the general public and
the problems of natural science education in Japan, and examined the effectiveness of employing
“Scientific Inquiry” learning in Japanese natural science education. As a result, | discovered that a
lack of children’s experience in natural environment and life environment, their inability to
scientifically explain phenomenon, and their disinterest towards natural science are the main
problems that are hindering children’s development. Also, it became clear that children in Japan tend
to maintain passive attitudes in learning.

In Chapter Two, | examined the transformation of learning theories on “Inquiry” and “Scientific
Inquiry” that occurred in Japan and the United States in view of Constructivism Learning Theory,
and studied their underlying educational philosophies. As a result, it became clear that when
designing primary school natural science education, integrating “Problem solving learning,”
“Systematic learning,” and “Inquiry” and to provide a to-be-aimed “Inquiry” driven class, were of
extreme importance.

In Chapter Three, | built an extended model of children’s nature recognition in natural science
education in order to examine the effectiveness of employing “Scientific Inquiry” learning in life
science courses in view of children’s developmental nature recognition. | also tried a coursework
design in the Life Science department and tested the effectiveness of the coursework through a case
study. As a result, it became clear that children’s nature recognition develops through a synergetic
effect of the two, a vertical mutual interaction effect and a horizontal mutual interaction effect,

which implies the importance of taking these effects in teaching and learning into account. Results



also implied that children’s awareness or will to develop nature recognition is invoked through
“Scientific Inquiry” learning carried out in a life science course.

In Chapter Four, | designed coursework based on the concept of “Scientific Inquiry” as found in
the United States, , and examined by case study the steps taken by children to form their scientific
conceptions. As a result, it is implied that through a coursework designs that links “air” and “wind,”
lower to middle grade children in primary school become aware of forming a scientific conception
regarding “wind.”

In Chapter Five, | examined the study results obtained through a coursework design proposed in
Chapter Three and the findings of the steps taken by the children forming their scientific conception
in Chapter Four, and built a new teaching/learning model for third grade children in primary school.
| then tested the effectiveness of the model by case study. As a result, it is implied that the model
promoted both a horizontal mutual interaction among children and a vertical mutual interaction
between teachers and children, the former of which was mediated by language and course material.
The cognitive route children take to form a scientific conception also became clear, and therefore,
the proposed teaching/learning model succeeded in demonstrating its effectiveness.

In Chapter Six, aiming at enhancing natural science education that would lead to the promotion
of public scientific literacy, | suggest a “Scientific Inquiry” learning coursework design, which does
not limit its application to schools, but could be spread to society at large, and thereby cultivating
and stimulating two way communication between schools and society to promote children’s
formation of scientific conception. As a result, evidence suggests that when children are conscious of
their connections with society, and further, when they are studying empathically with their peers and
teachers, that condition can potentially provide a “Meaningful (Reception) Learning” to children in
which they examine a value/meaning of life.

Through the course of this study, | have come to the conclusion that comprehending
Constructivism Learning Theory is important for both promoting public scientific literacy and
designing natural science education for children. However, traditional coursework design in a
knowledge infusion style persists widely. This study suggests a way to bring a break through to that
persistent knowledge infusion type of teaching.

This study could not solve all related problems, and these, therefore must be addressed in a
future study. Those are 1) examination of how to support teachers who think they do not do well
with “science” and “Inquiry”, 2) analysis of busy-ness with which teachers who promote natural
science education are currently faced, and examination of possible solutions for it, and 3) case study
of a school curriculum that adopts the concept of science communication. In the future, the
“Scientific Inquiry” learning design built in this study should be redesigned to suit various other
subjects. We also need to examine coursework and conduct further analysis of how children in fact

form scientific conceptions.
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independent problem solving and the level of potential development as determined
through problem solving under adult guidance or in collaboration with more capable
peers.”

ZZCHHIZETADIE, &% D “with more capable peers.” LW I EHTH D, 72
bbb, U4 dYF—13 RENIRETH 20BN o T fh#] & ORI OHEAEAE
HAHHEEIZAN TN =2 ED, ZPD BT EHEAER Z 5D TELHRETHD
EEADDTHD, ZOARFBHEIEMZE, K251 ITHGMOKR (—, —) TRLZHE
D ThHd,

A EERIL, = FY—F (Edward De Bono) 7% 1967 FEEHIZH2EE L 72 /K RIS

(Lateral thinking) &BHESITTEZX D ENTEX D, KEBEE LIL, BRI 7R A
WCEDDOLNTEXLZEENEZZHEN TWANALEZZHDILL, LVEWTATT %
HOFEIETHILEEEZOND, = FU—F (1969) 1%, KPHEE & EERESE
AL DOREDOE S0 bDEHZ, DKEHEENF LT AT 7 LA ML, TEEME
ENENEFRESELDOTH D] LR TND,

ZPD OEFRIZ SV TIIE (2004,pp.64-65) 1, BURTIE, |E MO [LVARE] ThH
L2 L~mplE BT E LTRIT TR, BERERPHAEICHS > TOKFFZERE LT
A2 B, NHOERMEE DKV « BEEALEZ 8 L7 S3UboBAE S L THIESR
NDEDITRY SO D LML TWD,

IHHDZ L EHEPHEFICKT 51 &b ORFIEORROERICEMT 5 &, mit
HFUEBROITHEE R COREMEZOEEM L L, SESEM A L LzFEb L
FELOHKFEFHAEERHZERT LI ENROLNTND LRI DH T ENTE D,

5.4 EEMNMEIEMR L AKEWHEEIEROERIC L 2RFHIHSDRE

ZAVE T ZPD IZH T HEEAIFH EAEM & AKEAEBEAEH O BRI OV TRRET 21T - 72,
ZOMEBEFEDSIT L L, FEBORFRMEOREIIZILELL bHEELRITREZAL TV
HTENGMD, LIzinoT, K251 R0L7EY, ZPD O T, MWE L AKFED N
DZRITHIRZ DY ORI, T ELOFONRMEDT b, &6 OR PSR DR ET
RSB B RHES B L O ITILRE RE D LA D 2 LN TE 5,

R EOIIRIZB N T, ADRZEONNEMLE L TOLT 4 R ADEX HE2HEAE S
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DL, @ERIMNAEICK L THZ O & thd Ok & ORISR E T 5545,
FEBIFTATORAEEZEIE L THEICZ XD Z L5, fRkE L TRRAREED Sl
SNFFIEDOFEMESND LEZX DI ENTE D, ZOZ %M 251 TSI
THRTT 2 &, mERRFERIBES & AETRRIBEE OBEME 2 Bk L7z i5% 13, MaEfbo M
FEOSFANSG| S IET SNIREICH Y, BEHHI0H 2 5ICHEE L BRI, Rzl
DOHEBARFEOTHF NG| SIEX S NIREICH D LEADLND, ZD X RGHEIZBNTT
EBIFLZENLRBGEILOMOTER L W O TERMAZ BEE L, BPABEE 2Rk 57718 T
AMEDEEZND bOEEZDND, T74bb, RHMOFHELOSE TIE, KFH
AR OGP BRI AR O bz e U, HERFH AR OIS I3oK R4
HARHOTEMAL 23 rIREED VR S D,

I TN Z R, BRSSO ECEGO—FITHY, LTLHHIC HSOMA
TEHOEEIC L > THFELORFRIBLENEET L LIFFA RN, L, BREFICE
W, BEMIREBRENC, F &b ORI L BRSO ThaesmEIc T o5 L,
FEbBRTBICEROZIMOM R 2 52 550 E2, —EDOHA 7/ TR0 IR L TRIEL R
SELMANH D, ZDK D REER - FEOGIEL, BMOBHEEOHLND, FL8b
DR FRIREEDOFEE LT RDE N L DRREN D,

FH6H KEOHMHEFTICALNOIEMNFEER

6.1 HWRERZTREZERL LiXEO REE0R%)

KE OB FHE UGB T O 2 Kk U CTHETT L T D, AFF (2011,p.67) 1,
KE DY F 2T LGEFHIOWT, 1950 FRLIKEE, 7RI 6 O 2 ReBh I AR
LEDRY OBFEKREZHERT 28088 & LTI ON, FEEE, £9 LEACOR
WFE 2R L H OIS T 5 2 8T, ARMNREER IR R L OEEN R
FEELHOLOFCTERMICUIGE L TWIT L HBERMFMEE LTRALDNTWD & L, Ak
FROFEBL AZBME VI W FEBEROBAN, BEFMOLEICEHD>TWD
EHRfL D, 7, A (2011,p.67) 1F, 1980 H T LK, FEEZEAOEOH T
AUHEALTEHRLS, 2 UEBZRPUTHEOIAEN T2 E A L LTI A D RN ERS
NDEIIholol L, MR EROFEEN, HE HIEORERHICERET O PRI
WCREREELE 52 TWDH ERRTND,

S HIZ, FHR (2002,pp45-46) 13,1990 FLAE O KE OB E OFra R~ 21T, #
FHRILA~OIERZIY L, [RPOREEZRFHREICH D LR L TWDLRT, 22
40 FERT AV A OBEBEE I L TR, L L n, 2KBR#E LT (2R
FHEAZ A —ROZ L, FINERICLD) THRROGNTWD X H1Z, EROBEED
AXNVBEROT BT, FERARIEEE 28 L <, [BERRZE L 120y OWTi TR
XD IZOWTOEMRICE TEEIE LD E LTV DONBEORETH D, VWbiZ,
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HESROER L L TOREND, BFORE LM IEL7200O®%E, >0 78 BIE
ELTORIEEAL, ZOERNFITILRESNTND EER D, 1 LIBERTN D, 1996 2[4
KBVFHE AL o F— R B3FATI NI, 2000 12, ZOHARE LT 202 X—12b
72 D BRSO BARBFHIZ ISV 72 g E (National Research Council, 2000) 73
ITENTNLZ LD, KEDORFHBUELZHLED DX —T— FD 1 DITRFRHE
RTRHDHZLIFHALNTH D,

N0 END, KEORFHELEITRABFOMRIKILL, B FX2T2TH
A TCEHBIFRIREZ IR L LTEITLTE TS 25,

6.2 [EXKBFEHERAZF—F] BALETOER

1982 I KB HEH A2 (National Science Teachers Association LA T : NSTA)
1%, AR L LT, TRS—Hi—s 0 1980 FROBFEHE | OESZITV, HEHE
fEfg~DFTBR & LT, ARUTFKREFIZE T D STS (Science/Technology/Society) Dk
ARG L BARREZUE L, ZhUCE - T, RKEORFHBERITEHWT STS 28 ER R fHlk
ELCRES N (EIUN,1998), NSTA 31980 418, SEH S5 HAEZ D5 2KEKDOYF:
Sk CTH 72 (KIH,2001),

BED 1983 £, 2XHFEHELZES (National Commission on Excellence in
Education) 7%, [fEtgICSiSEF —HEXEOEE] 2 TTL, EEE, #ov, B, =
Bo—%, 2Bz Hie LT, 2 TOXREOFEFEIZFRMERL TRICERSE5 2
ERBRNEBTIT B Lz (04,1992), Z0#EIZOWT, /A (2006) 1, [FXTo
EAAEDERT NERFD, HROALLR T, BERhER TGS, AEAECSHT
E, SHIHSORELEZICBEARTLOIODERD L EFATND, | kY, FOHE R
LLT, [FELDFINET ERFOEEERB S O] BT LRl T\ o,

NSTA LSt o5 d, fGREFTRO T OITIEEI 24 5, 1985 FITIE, AR FIRE =
(American Association for the Advancement of Science : UL AAAS) 723, ShHEED O &
AR 3 AT, B, B, BINOSIICBIT A Y a7 AOBEEZHIEL,
[Tayxz b 2061) ZRRESEZ, TORYIOHKIELE LT 1989 FITHHTS I ON
“Science for All Americans” (AAAS—Project2061,1989) ThH 5, HE I U X =T LHE
DEPELEICBNT [7r Y= b 2061 28T 258U F 27 MMEREIY BT AR
(1997) 1%, AAAS I3, [7m¥ =7 | 2061) T, mHARK TRIETIS, T XTOAEE
FMEZH DT VDT HONTELED, BRI T IV —2ER LI LB~ TND,

ZDX D RERE RO, 2L OHBERENEFNL2B YY) X2 7 22T DHED
2725, AR FROFHIINTETSEIZ LAY 27 LORFRAFE L THLIE—L R - F—
IWVRHEBENISE TS D 15T, 1988 4FIZ 4Kk R EH (National Science Foundation :
LR NSF) Ik TEERMEEZ T TREAY $27 2.0 1 - Full Option Science
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System(LAF : FOSS)DBHFIZHE T LT\ % (Lawrence Hall of Science,1996) ,

1990 212, NSTA IF, ARSI L LT ISTS: £ TOFITHEY 2B ) 2 RE L,
1982 FEDFAFE I & DFENITOWT, FIM (2001) 1T RHOBIFERER & L THER EFF
B 2 AR AT RICH Do) LR L TS, &7, NSTA 1% 1991 FIC 2K F
FHE AL X — K (National Science Education Standards:LL N NSES) o BiF D4
& 2K 7E = (National Research Council:PL F NRC) iR KHE L TV 5 (i1,2001) .
ZOEFHEZ T T, REBRFHEEARAY X — FEFHIORKEZEEBELN, NSTA X
AAAS D7 m ¥ =27 | 2061 1%, ORI > T\,

NSES DOBi# Tix, NSTA, AAAS Oft, BSCS (Biological Science Curriculum Study)
bRESHBLTWD, £, #HAF, #dx, dHHICETS 3 SOV —=F 771 —7I2 X
STHZEORMNNPERONTZOEN, ZOU—X 27 T —T70ORERIT, HBRERE L
LTEARY Y o —=a Bl Tholc b ) FEHEIE, ERICET S (KiN,2001),

6.3 [EXBEBEERZ ¥ —F] OBEES
HRHE T 2 KEOEZFHA X o H— RO2KF%ZRx Lz NSES 1%, 1996 4E1Z, NRC
2k o THIIT SN 7z, OB iU, RIEZBOFHTOERITRD X 5 1TBER5TW 25,
[RKBFHEEARASY X — REIRFENY 77 o — 2 HIZOT RO 5 X & BE4ER

L, SFEOIE - AESLE LT 5%, BfE, BEOBIKZ R T15D, X%
BAL L HE— RIIHE LD AT MMUIZHOW TR TS, TRDbEY AT AMEIZ LY,
FTRTOWRE - EENREO LV OFEE R L, Hx OBHEINZIEILORBITIG Tz
BRI LE O OICHEARN B BRE RS, #Ais T8 - £EN ) LA E-T
B roFBICER TE 2 FHIAERE D 25D THS, | (NRC,1996,p.3)
NSES 1%, <M#ZE> & KITRT 8 DDO<E> THE I N TN,

1= P

How JRAE ER

H 3 REEiRAK K —R

W4 BHREETO D OEMME LA o H— R

HhE BREHBICBIDLTEAAL PRAZ A —F

H6w FHEONFAZH—FK

HIE RPHEETa ST AAL L HE—

8 PEREHEIATLAAL L H—F
NSES 1%, &MPMEDO T L —L T —7 ZET HBEOEHTH Y, TAEOFEHIFE
BT SR E N30 b OO, ZIUTHE L7 Bl T 5, NSES FIFTLARTI,
ERECOE LB R 20272 812X 0, KERTHROBFNY 77 > —F A EK &
LCHSHELEED L9 LT HEMAEIL- &) ED Z &N TE D, NSES DOEDNEMEL
IZBWTH, FEHANRDOKBKRICHEST, TR 2R THIZEL0EME, ZEMOHEIC
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KT LB, FEHEOAI 2=7 1 OREENE, FHIOEY K, BES w77 L2 m D
RS EOREWNRY, AT AIHEIIARTHY, HBEICL--THEZID IS LED
ETHHEERIFHAMNC L EFNTHo T E 2 D,

NSES (22 T/ha (20068) 1X, TRHEY 77 0 —%2FIZO0hiROH 5 _R&EKEE
BT 27200, T XTORE - AEOTOORFHE ORI & L TRt N, ) Lk T
Wo, E7z, B (1997) 13, THAOZERTFEZED & 5 IZEAEMEDIRO S O TIERW,
AT, RIE, REREOREREREZTAL, ANHORES, B, BEOOSCEBEEFEOZ
FRACDJFRBEDS, FRERTHEM LT, TA U DOHBERBEOFEER L HEEBOF T, A
IZHi-720, #EHLE-T, 7AU B ANZER L TE e, 2O, 2RO —] 2
BB L L TRBIZOEDTH D, thaotEd, FEADFEEITEILDSZ L ZfH-> T, FHhPF
KL~V DEZ, EFRLSALTRIALTALI E LTS, | EIEXTWD,

NSES FIfTD 1 F# D 1996 412 NSTA 1%, “Pathways to the Science Standards™ &\
9, NSES # BEKMIHE LIED 270D A R7 v 7 2R FILTWD, ZOHA KT v
DOREH T 5 Lowery, Lawrence F. (LLF : Lowery) 1%, HEkORERLIZEb - T, [FL7-
Hid4, FEBLBITHENOFFEEZRWE D RZFATED T 5T TEFERR2NWI & &2 mo
TWET, NI, RADEREZZOEEDFETHLELILBIZEALALZTY,
FEBIBADZLETERNWEEAET, RELVFESZD T57EF TIELEDRDTY,
AL L= RIiE, BOOMEE VIO, MElx N2 ol 2@ T, B
THERK LFEA BT R T b EfEiiL Tnbs 0T, FEb7biX, BLD0F0%
FEMRACAE Y B 220 TRV EE A, TO X 57, Hdw & FE OBERITHE
REFRLEONTWET, | (Lowery,1997) LiBRTWND, ZDZ &7 H, NSES 2R E
TFEWIEKIM L TREINTZZ B9 D,

Lowery I%, BIRIZEEH U 27 L ThD FOSS OEFEEATHLH D, Lowery 1%, FOSS
DAV Fa2T IO, [Fey=s b 2061 &1F, ML THY F=2T AFBEEIT-T-]
Lk, F72, NSESIZHOW T, TFOSSOA Y o T LA GFTED, ) LilkRp7 L,
FOSS DAY X =7 DAV U T ¢ %L TV (Lawrence Hall of Science,1996)
L L, 2018 R IZk D NSES TH 58 LWEHFEHE A ¥ 4 — R, Next Generation
Science Standards (LA : NGSS) FHTICHEOET, FOSS DY F 27 AX NGSS #EH#L
DIV F 2T LELTUETSH, FOSS DAY F a7 Lk NGSS & ORISR R — L—
VTmRaENTz (http//www.fossweb.com/standards-connections,” 7 & A H 2014 4 10 H
2H), ZOLIIZ, FOSS & NGSS »WH:FEISFHZI D Z LN TE o RITIL, WHEOHE
PR O RN TR ER TR H o725 Th D, F. Lowery 1X, 1995 fFHitE DHE
BHEIZONWT, 263 DX, TNETOHEL D DHOHEDIED JFDENZTON
TR, FOSS & NGSS HLZEMIZE LONRWEELHEL T <HHEHEZRLTWDH T
LEFMLTWVDD, TORADTEOIIIFROEREEET HH5NIBLETHLHZ LD
FEfE L CTuv5 (Lawrence Hall of Science,1996) .
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ZDFK 2.6.370 5, KET 1995 FliZICF BN KRE W L2 LR35 5, 5/
IRBE TITHENLF & b ICHRZARET DAETh o720, MR ERTFEROEALH &
ELT, Hffid T Eb R A - EAFE L oD TH D, F, FHMEITIE
FEOEREBICEE ZEL OTRLS, FHBROZBICEEZEL LH)ICEREE T T\D,

723, F. Lowery 1% 2003 /£ £ T FOSS 71 U % = 7 A OEER 2 Y — X —Th o723,
2000 A1 NRC 23311 L 72 BHRRIERIE O BARB HHIC LS\ I figai s (NRC,2000) D
Z1T9 72 & NSES O RICR LT\ D, TOfiEHiE T, INSES X, MV -2 & &%
HDITIXED LWy, EDO LD RIS 72O O FEFIZ/2 5Dy, Voo FERRIC
B3 282 T Eb T bOPITHEELEI L LD THD, | (NRC,2000,p.13) &k
RENTND, ZOZEnDHY, £26.31RLEEIIC, KEITHBWT 1996 LUK, [

ST EEFE] Lo, HLW TR

ERAPIRESTZZ LT D,

FEHOMGmE B LI ) F 2T L0

# 2.6.3 KE®D 1995 FHi#% OBEEHREIZ L 5%/ (Lowery,1996)

B TIE R W BE B R BRI 72 0 E BB
201 FEBIE, BIR—FEOBRRIZE | BN 52 b2 1E M a B
BRRY VAL (ZZITELD N,
—_— BRIV T DHFAR, HIFR DI
fEE3E Ch » BN (facilitator), | BHEOE L,
) %A FOHEFO, R ZREAN TR | BRI & sk B 2 &2 X
ET D, ille el
RS X0 bIES, FTEAREILS D,
9 SRR 725l (iArEE R E) & WA ) =27 4,
BATO—BE LA =27 AITH
a1 5%,
S Ve e B2 EZ LR Ll o= | #E EFEE v 07,
T4 ARG H1E A,
INT F == AFEENER— | RRIEOPRE,
S A 7+ VA, IcRtHI R IR S L bE T
HERDOFE R, & —HEDITRHOEM, | A K,

6.4 %@KﬁﬁéF%%-MWMUO%%wﬁ%
/I (1992,p.82) 1, #RZEFEITHOWT, PEED Inquiry & W O BEEIZIE TR/

%%%J&Wﬁ%%~vﬂo%ikw
PN - BRIy (2014)

HAGED THR5E

XX, KED Schwab,J.J. 2328 L7= [HE9E

54

&L EY LTV, £z,
| BDHAROHEFIZ




75 5.2 7278, Schwab,J.J.l%, Problem Solving Method (FEAFRAYFE) 6 DL
HEWHIZBXHEMIEEL LT, ) 2B LLEEBRITNWD, £2TC, KwTlL, AR
Wi OBWEB L5 27-E 2 605 KED NSES OFFLITEH W, “Inquiry” % 828 &3+
L, TEBEE) 2B T2 %) &= TRt & L CaritEd b,

NSES % 2 #=d [JFAI & ©2£) TiX, “Inquiry” (Z2OWTC, RO X I EINTWD,

[RIRHIRZE L 1%, RIEENERRAZIEL, TN 0 O LENTZFFHUI ISV
fRIRZRETHWETHVONIEA D FEDOZ EThDH, BEFTSLIL, BEENED
EOICAHRREMIET DD ONTOHRE S5 e s, BE - EENSEEHNESD
Mk L OBRR A2 RO DIEE O Z L TH D, ) (NRC,1969,p.29)

MEFE L1, WIORTEZHEMREOZ L ThD, Thabb, BEE21TH 2L, Rk
MzABHT oL, CARI LB TWDDONEHEND DO, EEB LMo
WRCTHRDZ &, MIEOFEEZSLTHZ &, MREOFEEZSLTDH I &, ER O RO
TRELCBERI D b DEFRRDH Z L, T2 EHED, HHTL, o, RIRT 572010 FEirgs
BAEFERTHZ L, ZaRUHABLOTHEZRET S L, FEMERICOVWTHOANLEE
Bo#wmzX5Z L ThHhsd, ] (NRC,1969,p.30)

NS OEANS, “Inquiry” X (7oA« AF)L) IZHWEGRARONN B TH D,
Bz “Inquiry and the National Science Education Standards: A guide for teaching
and learning” @® QandA O T, [RAX X — R 7Ta R « AFLIZHONTE
PITWRVD TN EWHWICH LT, TRAZ =Pl T ok R - AX VDR
BT XTAS5TWD] (NRC,2000,p.134, FREE) L& xTwb, LarL, NSES Off%
ZiE, ROL I Rk bH 5,

(R4 B — RTIRRCTWDHGR L HREIX T R TORE - ERENVERETEHHLOT
HY, IHIZRE - A0, BIPHERAY X — FTRINTND UL
FONEETLHHEBH T DL 212560 THD, | (NRC,2000,p.4)
[(BRBFHBERAZ X —FiE, [FTot 2l LTORPE U LD DERDTWVED,
INET, [TebRE LTORY] NE®RTLHZLF, R - AEPBIELEEYD,
MR LY, ERLIEVTZRNEFET L L Thole, AR ZZDBHFO
FEOPNIR DD TH S, | (NRC,2000,p.4, FHRER)

PRICIEEN CEHE /2 Z L1, TRTOHEMB—2ORFHEEOLY T & Th
5EVNoTNLOTIERY, RAEEINIZ ORLSTEMEEZFF>TWVWLHDT, &
FlE KB FHEAL VX — R TORSN TSRO 2 RN R ESED -
DDLH IR A S0 ERH S, ] (NRC,2000,p.5, FHREHR)
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ZITHRLENTWD ek LTORY] 1%, BREOWE] 23955, 3720
LAFES 3Hi 3.6 TR [7at A« AF L ITHWEEOZ L 2L TS, Bk T2
U E—RIZFTe R - AR NVDOERZPTXTA-> TS| (NRC,2000,p.134) &5

FLIk2 B “Inquiry”  IZBW T rE R« AF)VEKUITHL Z Engnd, —FH, &%
BPBEAL A —RE, [7aex L LTORE] U EObDEROTVD, ZHET,
(ToatA L LTCORY PEWRTAHZ L1F, WE - AFESSIE LY, #HLEY, 5
BRLT-V T 2N ET L2 L Thote, BIEEH Z ZXRFOFEEHOPLIZRDDT
H%.] (NRC,2000,p.4) &\ ortibs, THENIERPFHEAY X — FTORENTVD
BRAR Ok A REE N R IZESH DT ODOZLE LB EFEH S ELILERH D, )
(NRC,2000,p.5) & HReikinb, EKPFHEAZ »F— N, [Frtx - 2% O
FEHIEE T, MAEEHZHAZOFEEOPLIILT, FrER « AF VLSO X 7ehE
NEFEIELZELEBHBIIANTEERRELTRETHDLLEBITNDLIDOTH D,
NSES % 6 ®TiL, WEAZ LV H—RELTRD 8 2OHT AU —ZHEALTVD
(NRC,1969,pp.92-93),
BRI DA A& L 71 A Unifying Concepts and Processes
Rt L L TORF  Science as Inquiry
YR~ Physical Science
HmEly  Life Science
FH B L OHEKEE  Earth and Technology
B & HAlF  Science and Technology
8 A, fH2rElm 6 728 Science in Personal and Social Perspectives
B fE L AE History and Nature of Science
ZOFT@D THEIEL LTORY) ITRFEEICBIT2ERTHY, EMAICIEE - £
FEDOFEEB ORI & BINZELS —ODFETH L Lk b Tnd, £ LT, #RIEICHE
THAL U H— N, RIEEAT O RE) L RERIIRIEIC OV TOER 2 TR 5 12D DRESINC
ST TR STV B,

@O0 6

IO Enb, KED “Inquiry” &, 7rERX - AFREIND HBAD TS
R, RESERDZEND0D, BAD RG] OERNEHKETH D Z Liddicib
A7, KETIEL, NSES O TH D “Inquiry” OfFFE (NRC,2000) ZHW\15 Z
E T, ML “Inquiry” (IZOWTOIMABEL 0 e ORELITO ZENA[EEL 2o
TW5, ZOMHTFIZLIE, EOFAFEIZBWTY, “Inquiry” 13RO 5 DO - ¢
HEENDBRRKY N> TN D,

S RV S DA N N g S
BFEIXERNCE 2D 120 OFRHLESLNAN. 2 21 5
P 1 [ N e AN 3 5 K 7/ 3 3 A )

¥
¥
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FEBFIIE DT DOHMA ERFOHE E 2RO 5

FEBEIMONITHIA L ZDOELSZIRZD

#2641

X, 205 SO (g

2, FELOERMEEAFEIICE 572K TH D,

TR =G> OO 2 - IE L S 2R D) it

% 2.6.4 HEOWETROLND T EHOITEMRRRDOSEE (NRC,2000)

ISR/ A
i EANtS FEEOERNICH Y MTHHE DS & —D 7R
AR | B ENER | 2EEIL o0 | BEEFITRESEY R | BT H Tk E
72 215 DEM»S 1 25% | Erb b2 OB | SEW R & h
L iz Bk % BOH LWERZ | 2R VIAALFE VL) | DEMEE 2
o l T 5 ZLv 5 b
EWEFITEE | B F LT | 2EERNL o0 | FEFRT L e 52 | FEETT —
B2 DD | L hDb0E | OF—2EEDD | DNV HIEES | 2 20 H ik
% W70 4ED noNELTS A2 THH
FERL fE2eNE | 72032 9
&% |
SBFFAEAL | B F I | RS I | R IR | B AR
CESOTH | 2 E LD TH | SOTHMEWE | 272G EH S 5 | 252605
i3 FECFHBIT S | ICT 2MIC PR | EEEATHD D
B2 | THH 5
BaboH | %8 FTMA | FEFIRFC | FEFIERHY 25
HEREom | ICER R ST | Mo TVAHE | 72 tx 52BN
PR R D FEIRPIR & %
THhH9
EEFEMO | FEFFEL | FEFIMEA L | FEFRTEICERC | FEHFITEL
NZHHEZ | 2720 Cam B | ®ORmDOERICD | [mX D700 — R | 27280 O Bl
DIELE % | ic Sk 247 | WTHREE 212 | fBete 52 o075 L FIEZE #
5 THo)
D e———— FBEPRERLEYN S HZ ONDE —%\
ZORNL, AARIZET S HRETE] ORRIIRITTWLH0E LT, RO 3 Rixd
FoZLnTED,
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RO 5] LW FEHERIZBIT L2 FELOERET, ARICBWTHEVE
N TZhrolz, BFEOHMEKEFEODIT DEMETIE, HFEOREICRD Z
EMEZ, FIZITEREST Y o M Edte, RIS ERICENTZLFE, FEBHN
J— MIEZXET LW RERENRZ N,

MELES &5z 5] EWHIFEHERICBITLFELOERESL, ARICBNTHE
DEHEINTIRNro7e, LA ->T, HE (2008) 2B~ TWD LI, FAE
OHBAE TIE, BiGaFRFHICHAT 28N OFRRICRENR A B,
FEbOERMELZHIFFT 20, BlEINE L TERLTELEH TH-ThH, Tz

“Inquiry” &AL TNWD, FEBIFIEAIZBWTEEREDES VAR Y, Zih
MFLRS>THITDHI LT, MAICEERNRFUVNRTEDLLIICRD LI TND,

bk 3 SORIERIEIX, BAD [TRIEH 228 EE) OFY FE2E2 959 2 CHEHHE
RS LRSS,

6.5 KEEBWEDH L\ \HIH

1980 & K E CHEMR S TV =STSHF 0L, 4 H TIZSTEM (Science,
Technology, Engineering and Mathematics) ZE~EBITL T3,

KEORFHE G2 HE LED TE 7207 A TH 5 Bybee, Rodger W. (2010) 13,
STEM #EIZ2OWTC, [RAeBidA& 59 2T, BHFEHFIET T, B E T%0
EMORBBIZ ST o THET, BEO STEMEAEIL, bOREDOL I @, Lok
B zm LS5 L0nizonT, FEBLOMEEZRD 2D TR TUIRY
FtA, ) LIRRTND, £ LT, NSES #%17 L72 NRCIZ L~ T, 2011 42, STEM #
B OfEinE “Successful K-12 STEM Education :Identifying Effective Approaches in
Science, Technology, Engineering and Mathematics” 3] S 4172,

Y (2011) 1%, KED STEM ZBIZOWT, [4H, 72U 5 TSTEM ##E & 1A%
Bl & v 2 B TR 2 B BAIN AM B OIS L B2 bn Tk by, WEAFEORY
FMr~OBEMEEIZEE D, IRIETRICBIT DRZHINY 77 o —0E & - m Rl ks
LOLEZLN TN, EIRRTWD, 2D X I, 4 BOKEOHBHE TIX, Fll
BRI P EIN S LR L BRI > TV, REbOAEFRIZR TUT bW FEE L
T, MAMCHMREZND Z EREEHRINTNWDLDOTHD, 2O LI, 5 1EF 31 3.1
TR & 9IS, FTURA A 2RO EEMENERL TV D I EER LTS &
A DHZENTED,

AN EME T, NRCIE, 2010 4F 1 AnD, HREEE A S o7 — ROT20 O EFH
F ] DBAFRIZAE T LTz, ZHUZHOWTHH (2011) 13, 1989 4E 0D “Science for All Americans”
R, NSES 72 &D, ARIEHEREDOIRY MADOFNE b D7 LB TWND, ZLT,
201248 4 AIZNRC I, o+ LT, “A Framework for K-12 Science Education
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Practices, Crosscutting Concepts and Core Ideas” (LT : Framework for K-12) % H{T
L7z, &bliZ, ZL OWET NV—T 3L m THIEZITY, 3 2013 4RI, #T LW AKF 7
BAK L H— K NGSS BRE SN,

Framework for K-12 (NRC,2012) 1%, Fit® X 5123 >DE, 13 OEiCTHER I TH

Do

F1E K12 B 8E S Bk

W1 LW AT L—AT—2

B2 T —LU— EZTANUEY BT B0 A R
HoE T L—AU— 7 D

FOE B - TR

B4 BEWIA 2R

FHHEI M EaT b E 2 R

WeHi  FMbaT b Bz e

WTH  FWMEaT7 B2 HF—HEREFH O
H8E FWM ka7 LbB 15 - BEEEAN - BHEOFH
%3 E RGO

%9 Hi 3ODTFRHERAETHI &

E T : VX2 T A, HiR, HOREL, T

Bl & T2E ISR B & Skt

AR B — NERE OO DFH| &

Fookem AR A2 T K12 BFEEE A ¥ v 4 — RICi kS 7= mge & ok

e

m
=

728, Framework for K-12 (NRC,2012) DO 3 = 9B T/REN TV D 3 DD &

%, TRLomb Thod,
BEFERY - L9758,
BEWTHY 2B L, BRI 2 BT 2 IE DR O I KL - T, Bl L LROFE ZH
BT %,
T EaTERb 4 SOBZHOmE  WEEY, AamBly, HiEk & FHORE,
T - Bl - B oFI .,

Z? 3 [iH 6, Framework for K-12 OFHIE, M LOfEZ 4 D123 200, 4
TIZBNT, B« TP REE 2B TS & & bIS, s e 0w 2 X A
FLELTWHERADLZENTE D, £72, BWKIZ, 1% (Engineering) | <° [Hify

(Technology) | &\\) SIENRHAIND Z L6, Framework for K-12 23, STEM #FH
EHERIICHEE L LS L L THEO N7 Lb—L T =2 ThDH Z ENmnnd,

Framework for K-12 THET X 50%, TS (Crosscutting Concepts) | D

WHEXA9 ELTWHATHSD, Framework for K-12 (NRC,2012) TiX, iy 7eHk
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BETRROLITTOEFTTND,
INF—
JRUR & A5 5 AR & i
REE, WFE KE
VAT HAE VAT AETIV
WE & =X — i, TEER, TRAT
T 1E & HRE
LTEME &b

ZDO T OORMIIEE A, £ TOFEBICBWTHEAT 52 LT, FARE D LMo
THENIND LI RFRORy NT—=7E KA L LTVDHDOTHD, ZDLKI,
IAEOKEICA LN D FEERICEb - T, B (2011) X, MERER) & THEEEANE)
D2ODFEZF WY AN TWETE XY /) 2 —] Z#EAT5H5T, TaakoBE5 & mi
BAEDORZE LT, BHBZONTWIIZERREIC 2T DO TRV () Tk
DEFFNT SRRV ERITAE L TV D, E/z, WIS, AEECRIEMRIROE &, BE
HHGROBESLE L%, BRECERLTWDIOTH S, | EBRXTND, ZOHGHICESWT,
KEOBFHEYEOLRE LD &, B LWLEROEES I TIE, &b I3BA Mo Bk
BIRCBEE S 2 Hak & OREIEL A XY 5, BTS2 L2y, HERZR & oz
EZAT 720 THRREIC L - T, Tak) & TEfERiE] AFIRAICIHEEE L Caiko Fk
DEOENDEBZLNTNWDZ ENRBIND, iz, TR 2RI 2% miEH
WAROPIZHELX R D D, AT THEET 2 AF L TH D &V I AL
D7 I, H L G U7 a2 BITOBE S O BREEIC X o TREICA LT 5 AR A1)
S EBEST RN LA LOF THMR L T AF L EHITOT D2 28, BRI
BIZBWTHETHDL ERZDH I ENTED,

51212, Framework for K-12 B L ONNGSS (2815 TBEa08E%E ) OFEBG EBETT 5,

Framework for K-12 35 X O NGSS TiZ, “Inquiry” 1%, “Practices” &9 ZIEIZE X
Hboiz, ZOBHEIZOWT NGSS TlE, LB, BEMIEERE ML LTmb7e
FTIEAeL, FETHN- 2 L BBEMRORZRERISE THE X R TR 5720 L,
HERMEE TSR TEX 2T 5720, AF L ERERA - XL TENN
AREE D DT, RO rt R ] X [REEEE] O AX /L% “Practices” &\ 9 SHE
WCEEHZ =D L 51T 5 (NGSS Lead States,2013,p.48.),

Framework for K-12 0% 3 € B2y « T22R97255% ) TliE, “Practices”|Z #E%E] %
EIfAIRTenE VWD Z LI o T, BFE L TREOEHZHIZ, RO K HIZH 2.6.5
AWREN TS (NRC,2012,p.45),

¥ 2.6.5 1Z = 2D DI TN D, EOE X, A - RO THDH, Z T
BEMFUCB T D8x 2 Bl5 - ERBROLNTND, ilZEDX D ICBE LD ERL
O LD 0EtlE L, BlELy, ERLEV T2 - EHOAXANRD LD,
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FHOFE, Him s TNV EEIHSTHD, LT AT 708w &5 ARG 2 L

T, fHERLICE > THREL, B EL»o =R bl LR TEITH R L
DIEEBERZMHED IRTDTH D,

FEREOWEZDRSON, FROESTHD, 20X, BEELREN, FBNICSHA
BN RO, BIEEI3FEEOD RN e Y — R EORELZ T, BERrRIL - ZF
e, KVIELWEZIZESWTIT EEBYE (Critical thinking) 23 EN 585 TH 5,

B - L¥HEE, 2o X5 —HoEE 217V, HLWEmSET L, A Eo T
WHEEBEZDHZLEBRTX D,

H G BEG LT
N Viem
i) K E
%ﬁf’;% =[2SA f%EE
e I (GHE)
HIE T
e / \ BHEI TS
RS D FREE R DR
A - PR S fiRIR & R ER D3 R

2.6.5 BEEHEBIVOITEHEED 3 SOEBEE (NRC,2012,p45)

KEORFEAEEZL, ZORITTRENTWD L H1C, HARLH g clide, B{3E
HRICH S LAEDERNRL, B2n « LRRMEN S, FIZIE L S 250 L7223 LT
TAHEIICT AL ENTWNDEIZ DI ENTE D,

E 512, NGSS Tl “Practices” DELRE & LT, IRD 8 DD ELREAFFIT L T 2% (NGSS Lead
States,2013,p.48)

o (BEEAD) gRlx R, (LMo MEZHMEIZT 2

MExfRE, 7 LEHND

. RHEESIT, EHIERFIEEZEZ D,

. ONTL, TA R L D,

CHBOE), A a2 NREBEZX RS

. (BEe7e) B EE Rz, (TP MELEE T,

o o bk WD =
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7. GEUIEES E T D,
8. HMEHET, ThaiMiiL, fFWHzd 5,

FH(2011) 1%, THEREEFE) & THEIREAM:) OB X H A0 AN KEO—2DFH
BB - T, T—X &ML 7 7 A Cilgam L7 0 T HERIEH7RIGEN S A AE O BEA 4N
ROFRER AT E VDB 2T, BIROIIEREZ BRE LIS O BEIR 2 #ERL L2 b
Battd D L FEATAFITR SRS, a2 ISR DR LI B X
TiNdnZ a2, ZOXDREZFPEREROFEBO BB THD LR LT
W5,

Lk X 5z, STEM #E & Framework for K-12 ZH10NT, KEZBHE S OHT L VE]
MEES THhIo, KETIE, HWERERFZERIKLL, BPrEERE 7% SHBEIEICE
HL, a7 ¢ 5E2 HRILEZSR HEBPIEE 0 Y ¥ 2 7 JAEM T 20 a4
FELTWD, 61T, BFrLBlERREZ SR E, Fx OEIERRFHINICZ->THA6
NTWLZEHRET DL L HIT, FINE - FREOBERNE DR Y F 2T L1EDIT,
EEEASICBIT 2 EZERY 20T ZEFEEE LTRVMHATHD Z LR LIZE S
KT HZERNTED,

EBIH EL®

ARE T, WBRERFZEROGEND, FeEEKEO TR - TR20%E) ([
LY EMROEBELREIL, TOHEHRIEHRLIZLEZROLWVWE L THEZTo72, £D
T, WD 5 OO REET,

- BWAEOHBEE ICRBWT TRBERRTE ] BLO, ZUEE L2 8w, W
THLFELRERMCESZ L EZER LG TH D,

MR E ) & REFE] BELLLEETHY, MEOHAMEHIZL > TH
BOREPRNLT D LA HLENTED,
BAEOBPEO/NFROBBHAEICBNT, [EE5) & BEM) IXERINLTNDH,
HRANITER SN TS TH%E] DNEA SN TOWRWERR S 5,

4 Y X —0 ZPD Eig ORI LE, 18 b OATEOEES & BHEEEES &
OHAFERZERILSEL25HE, FEbRTBICHEROHATERIL IS5 5%,
—EDHA Z VT IR L THEEZEHE ST 2 818, RBMOF#BELOERND,
FEHORFEI SO ELML, Bl OEDPENZ ERREBIND,

- KEO THRZE - Inquiry) (X, HEEEDOZOIZH DD TR, FEAXLEHITO
J 5 LFEKC, FOH T, BPORE LT 57-OICE T 6TV,
KED THEZE : Inquiry] TiX, TELOEEMNNI Y F 27 LEEBLDOD, R
BUER N Y ¥ 2 7 LB HBICANBEION AZEH L THHEIZEBWT, TAE [HE
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%) OD|xFELERRD, £, ZOEEKHRTFHERICBWT, FAEZ L ERTE
DL LT L E DR 5L, A OME LR OIEL S 2o N
RZ DR AZEHE L TV D FEHEROMFIEE, BBREO TRZFPRRE] FE 0L 5
ERRETT 59 A CHEBETRETH D,

ik TRIEEfERTE ), TRETE ), I8 ([TBD 2 5 A2 WA 278 i O A
HEEHT 5 L, ZTOBEMITRO 2 RIZEHEIND,

B, TREEfRRE ) & TRETE ) OME/ER 2 EEHE L ERIE, ACFEMHEAAE
L& mEAEAEHAORHEX LRSI TR AL ZENTE S, T742bb, [REMRLEE
T—REFVICRZDFEEEELZLE D SOL, FRIEEFZESFETHLINDZIZ, £
HIZHIFZ AL OERODEEA 0 Z L 2 FSERICEEND L) AIBWT, A%
DFEFRE TR D HEHIOB 2 FICHE S K FMEER RT3, 72, BZEOKRE
EMLTFELOFOLREAT L RHFE] OBEfET, AEOES LB FrEomE
ERIZ X - CliFEOBML IR E XA 9 & 2 |EMMEAIER &R 5, L=A-T, TH
EfgREE ) & TRRTE) OMABEREZEET L2 81%, FEboRFREDRES
RHESEDZ EDRRBIND,

502, KEO TEEZE : Inquiry) 1%, FOSEO TREFREE ) OFEERE2UE L,
E DTSR RBEIERI S Y ¥ 2 T A HBICANFRIONMAZEHL TND Z 0D,
FELORFAMESOMEICLERBEREL LMV AALTEHE - FEEGRTHDLEERD
s,

ULbEDZ e, FaPEIETNE B 1L, BPEOGEHRZ TR TH )
L TRHETHE] ZABIICHES S, MR ERTERICELL, BKEEOFHI 4 BE(1C
L2 b, T8 LHMMBIICO Y BIF 2887 - FEHOWEORBTHLEE X L),
ZOX 57, BEETANE TR MEOEMIIK 2.7 DX HITRTZENTE 5.

LL, EERIE<HETE %R >2HEBSICEATEOV TR LWESED
555720, 8 BIE, & 2.6.3 45
R LI KEO B2 BERE) Ot
e, BMPEOFRICER D 1% K
ZToNENLTHD, FlxiE, 1HEIC
30 NBLESDFELDBNDHHAEIZEBNT,
HEIZ L DFEL DR EE+ 58

TR UE R B, HiE - EICBNT .’
LIS U CRB AR S = & ICRR A B

T R e ' ER
HDOT, BN (facilitator) 2T 5 2 &
RREECHIMOBMF I 220 b0 am M2 BETRE R BREOER

63



BRWFERNRS D, ZOLIRGE, B FELOMAMR Al o= —a Ly EHEB
THZELERETHY, +EBITMRICHETI O 52 DN D RESEICZ TS 7
FEZ72 0090, F72, FHMElCBWTIE, A— b7 4 VA &AL, T —~
AT AN, R, F—tr T 4 v I TRARA Y N, Fix R L RSN
THONTWD0, EERIZE, FEb0FEERREZTLAT 2807 CETH DGR T
e BRSO TREEREE T WO BERH Y, FEIEBMIC T L 2T
WD Z DD, PIRIIEHA R EREICHS LEDETT X MUkFET L2 En% R
LM DR D5, RFETFE] OBZFICESLblE, FEOPEML-Z a2 mi#ke LT
B LTS ZETHEETHY, Ml TREFEETHLLEERD, LL, FELD
HREOEAWITERR AR ) = =T 2 M TN N &, A=k T4 v T
TAAL FDOBEZFIZL o THRESN TN D, JRWEIPHIZES FEARICONTORED
HFE 2+ EHICiT 2 L1E, Riclb 2% 2.6.3 HHICR L2 KEO sl e BB R )
AT D2 LIC2Y, FELOBENRNY 2T L% EKR L LD LT DR ERTY
FICIRIL U 7= < Bigd & THR%E] > ooREENEZS2b0EEZ NS, L, Z
NEEGET 5121, — ALV OREW /) — M &R, BEEEisk Ly, 17808
iz BB -7 357 L, BEZ T CTREICIE Uiz 32 2 L1272 20T, BIEMIC
IENEETH 5,

ZOEOIE, <BRETRE R >&2FEBTH7-01I0E, a2 Oz 58
WZHOWTHRFETT 2 ERICHEO ERSCENLETH H, <HIETNE T > & <B#
(72805 - 538 > OEWTFE 2.7 DL H ITEBLITE 5,

£ 2.7 <BIETAE TRIE > L <[BHAOLEER - T8> OBBRZED LK

BfET~_E& R%E 2RHRTD | BHRORBER-FEMTbND

HEREDIEY F HEREORR
== 30)
1 %#% 30 A 1 %#% 30 ALL |
ERIRNIC - { N
HERDOED 5 2N (facilitator) ., HROEHE, Wikt

BEEFLOO | HEORICE L c Ly, o | Bl s —HIIC B b s
2as=s—vay | FREtass—y s REERE | WERETE L T8 L IREH
DIEY B T, 8BRS E AT5, | IWERELTS.

—ANOL Y OREYL ) — F &
72V, FEEEZFLGLIZY, ATERC | INWEPHICE D FENEIC D
SMEDLED F5 Bz lli->7-0 357 E, — | WTOREBEORREZ LB
YT 4w I TREAA FDOEZ | RT,

a5,
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K2T00, 1 FRONBPBEREDOD Y TERESELALTND LI ICHA L AN
HThD., LoL, 1FHEOANED 30 AR/ o7-& LT, HENDOTED 080 &+
EbDalia=r—rarOEDJ, fMiod v FRdEES R TUE, <BRETNE T3
e >EFEBTLHI LI TERVWERAMD Z N TE S, b, % - 8k
WTIE, £2.6.4 OFfMo@Y, i +Eb0aIa=r—a b OEVER, +E50
FEIIRERFBELGZDLEEZLNDINLTH D,

<HfETNE MHEZE] >oEAOZDICE, HRICE SV a2 =R Ok %
R R DT O 01D Z L Th DA, FCKiEE OB &2 B E 2 /e SHF5ET
LT, TOREERD, MREOEEZHDD Z LN TE D, 5%IL, BBEOEHKA
AV F2T DRI L, BOKFEEO THRIE] OB Z2fla S8, FHIEL2TERIL S
HCHEm L, Hiime B2 B LE Lo<BIEETRE %) >oBKZKL2LERH 5,

i+

D MR ERFEWICED o T, FAPH (1998) X, T2Tomi#kix, &b —AOE
0 DEAEIRFERIIIT D ENT, ZORBEONGNERE SV IZED LT 5 & X1,
WH—ANOEYORITHER SIS, 29 Lzilillani e iRz, —REICIIHERER
ERES, | RTINS,
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E1H BEOFTE

SHOTELT-HIX, W LB X2 BAOREE~DOBESCLTE LR 72 =N A E
ANABEOFAEOERIC LY, BATESHESAIY, BREBRITEMICHENICLA
WL TETCNDLEERD, BRKBROBEWERICE DT, /ME (2012) 1%, MKE
ZOMRMNS, RN G 10 ETICH (F) BEBLENAREREZ SEL 2 L0
EHRUEICEY, RICESHNAE EBMRST oA E T < milkic/e 2 Lk T b, Fiz,
/MR (2012) 1E, EBNRAROTTHRBRSEL Z L, AXE LETDHHLOTXTITIFE
MfEZE T, TAOZEET 5 AAROARBLE & HICENREESCEHHORED, B
M 715, AEXDTIOWRFEREI 2L LI SN LB TNWD, ZhbDZ
EMD, INFBARFREIZENT, BREBREZ SN T H2HEEEOFENREL o> T
%y

HARMEBRICBE D - T, HREE\EFHEH (2008) TShHfhf, NFHAR, TR, @EFR
T OV S Bk D 5B B B S D S\ T (CERR204E 1 A 17 H) TIE, TR
MEOEEED, IFECRREZ —BRET L-00FEEEEZERT L, 7o, B2
RFREZFOREBEBHIBAENDS, BROFREHESCHEHA S 2EET 2B EH 2 Y
AND, | &, EERUEOEARTEHIRENTWS, ZOEROYFITIE, AiGRHZE
WCBW TN MRS EIZE T > TN E NI ER S 572, AER EHEHBOW
DN E VO BB S, /NI (2008) 1F, ATERHIRBWTRZMNR BIT0B 2
DOIMEZFHED L NEBETHL EHEHL TN D,

ZIT, RETE, FELOHRKRBREZENRLOL L, SLICMNARMNEOE 2R
DL, [RHEERERIE) ORMEEZ R ANTAERORET VA Ol &7, — K
B TRERAOESE ) 1X, BERMEE OFSA O Tl S b Z 1%\, L L, Ao
WY, ERRITTAED ST E O/NERAR PRI B 0 2 <, TRERARZE ) oLt % i
D AN AETERHZEOMRIT—ED L ZA RN 620, LIzRn> T, [REERTE o
D, HBYREST & DB A @O D EERFE ORETFA A RET 2 2 LITAERT
D LB X,

AREIZBWTHLRT —~Th o+ b0 ERBROFEEICED-> T, Mz (1980)
X, THROFEY - HRICHET 2B OMFEEZHAE L=, ELEV 357210 T, %
DFFENED L5 RBRER THEEND O THE0E L EDTHEE L, HREZHITIZ,
A LSBT 2RENBREHR CTH D, ) LTS, 2D &b, AREHRILME
DT ELNRHLERREBAERLRNSEEL, HLWVEZ2EE5T 28R TRET L LE
ZHTLENTEDL, ARBIOREL RIS, LMD, FELONHETEZ %
ZODOEEZH SN L E S LTERHGHO O ERFEHEGTHD L b, K
FRClIMRk ERFE A SR L L CHRRROFEZEICEAD MmO ERZ1T 9,

HERR BRI Do THERE (1996) X, 15 2 —A OO0, ©7 Y= ORE
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B, U IV —OREHG R EE, WIS FOESEEE E L TR OB A
R AIEEE L CEEEL TR Y, BRERZRORBNRIAR TH L, LB TN D,

7 2—A (Dewey, John : 1859—1952) OHGIL, [HBRIFE & LT, BEOHADHK
BICEKRREL G2, LirL, RER] THRICBONTEREND Z L% <, 1T
FMETWERLERE RS THFNRTEZBEEILIEEEZ D, AT, Ta2a—AD
FOOHMIIFM STV 5, Bz X, TiFE, 7= —A OBEIE, Hii— 4L
TIEXNEOHIE T, ZOMNLHETHARLHEM L Voo hEORMb Y &R < Eilk
L, #RBROFAERERCHE EAE RIS A DD IE om0 e BRI & S B LT bR
L T\% (Dewey,1938c).

7 ¥ = (Piaget,Jean : 1896-1980) 1%, b DOEEBDIREEBEAHL ML L
TIL<HLNTWS, LML, SHTH, F—01EL, RATHSTHEDNKA LT
R Z S ONNIEBIC Lo TR D LWV ) R OEBEA DS 2 5 (fitE,2006a) 2558
BRI BWTHRELTRY, 7Y DEEREEMEHOBYIZFEHOBMOEBRE%Z
XD Z LI TERNVENIBEX TR RN THD, ZOHICEHbsT, A= - 77
U— (1994) 1%, E7 V= HE@mICHOW IR AR BUL I D L~/ BT, T
T HENIT, DIUOIUVMLE LR R IR R L A ST DR OMEE A 0 AT AL
BLEWILDERLIZLDTHD, | &, TOIFEEFIT LTINS,

7 4 3 F— (Vygotsky,Lev Semenovich : 1896—1934) 1%, v 7 v = ERIRHMUICAX
e, U avx—i%, 7 v=ld, FELOEBOHBEDOLDL, EEROZ & T,
BELEVEEL T, BBOREL L TRMPOMB2RZME LT, ATnd) (Tr 2
V¥ — AR, 4EH,2001,p. 90) &, BT Vol LTHREIMZR A R L, T8 OFREIL
MASDHRSERRREN T D E CRAETHEN~DOSEICL-ThHEbENd &
fEf L7 (U ¢ =% — %3R4 M,2001,p. 383),

U4 2 X — ORI & REE ORI S AVIEIRVFER R b T & 2, BER
BEIZBWNTL, AR (1999) MBEBRMIZ, 786 L AREREORENOFEE, %
B EAMEZ b OFOOAZHHT 5T L E LT, T E R L, 72, H
SRERFR D BH I O L HERRICB o T, NI (2007) 1E, V4 2V F—DBFROET UL
ATV, ATERIRES & BHP RS O B 2 B LI RET A OB 2R LTz,
AHH, BRERFERIITCZA br—24 (1999) ClfE (2004) (28> T, SUBEESR
TEENHLG O SUIRICHLAGA i, X 572 ZIREMMRSHA ST\ 5,

DX D IR ER T EH WIS W B - FE R O VLA O W CAETE MR 303 EE
nNarZtiFmchs, Lol, AEROBHO—2IZA8%T 2 TEHRZER OFRZEITHEWD
T, FAMEEE G AT TR FARIBES) MEORBAREI L LA bIE, &
JERHZIR W TR ER P E WKL LTRSS FE OB O TRtz Mt 2 2
CIIEMERH Y, ZOZ LI Ek o T T, EEEHRE L EBHE DD L0 D
TED a0 « it 2 2 ERFRRICAR D LB 2 bLD, Lo T, ATERHRE AL
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FERFE I U7z TRR0RSE ) oA THBEL, FHNMELIT > 2 LITAEK
ThdLHEZMEZED D,

F28 MREOHR

AREOHFIETIE, b0 ARTBROBEOHENDS, AERHCE T2 TR
LEOH APEICOWTHREZ1T 9,

ZOW, HICHR - FEICBT LT L OHRRROIEET T VOMELX D, #
TAT/NFHRAR A A TR 2 RIS R I T D TREFRORSE ) OXERIZ OV T, 1996
FIZFfT ST TR FHEEA S % — K : NSES] (NRC,1996) DRSNS &#1T
9. U, FELOARKBRE BN LANRRMNEOEERD D=0, [R5
DHREC TlRIFE) & [HEAVEYT) OBGREMAAINLT, EIEROEET A v Ot
FrEMND, HUIZ, HBELUERET VA A LEFFINFEZITV, YO X5 25H T
T EHLOHREBRNE N o720y, £, RATEOEREE 1N ONT, #HfE - %
B OBEDBIRFZAT 9

B3 HRFBEOILE

%2 FETIE, ZPD B a IR ERFE WIS O W TSI L T2, 220
Hi, o0 E TR ORZOHESNOIEZ B L, OIS BBERHIEE)
A L EE ST TRz T 5,

3.1 HRBHEMDOREER

P (1998) 1F, MEREFRMBIREE CIX &b 2BEH LA U B RAERELG O AlEE
LR, BAREEMINICEDY 2N b B BHONEIZH 72 OFA 7 BB A AT
HMLTWZHELAans, BHREMNTHFELEZLTND LRI TVWD, Fiz, =
(1998) 1, HARFFEAZEIC BT, &b OHBITRIUEFEHTHY, B V2 HIFE
BRE R O TIERWCHEL LT, METITEHEICANOEZEX T2 Ex L9 L Lindfl
MENEFRHL TS,

(B (2> T, £ (1992,pp.43-44) 1%, FELORFEORE LD L DIIE
TV xDX IR DT TR, S0 ETHNIREBERIZT LR, FELDR
BLEOMAEERZDLDIZH D EBXTWD, Fo, FHF (1992,pp.43-44) 1%, [H KRR
LR EEO A TER SN O TIERL, FELRAREOHEWI LTI &
HSLTEAI ] EWVOFBH RGNS, TR TARE D) LI MEERICEY, SR %E
H B OHIZNET 2 HRIERBRP K & el 2 Ko 3 Lk, ko L 51 RO 3 Bepin
ERELTND,
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1B AT CITHHI OO W LWEEICRM S (B! EHLTEA
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