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Do Not Believe in Anything
Do not believe in anything simply because you have heard it
Do not believe in anything simply because it is spoken and rumored by many
Do not believe in anything simply because it is found written in your religious books
Do not believe in anything merely on the authority of your teachers and elders
Do not believe in traditions because they have been handed down for many generations
But after observation and analysis when you find that anything agrees with reason and
is conducive to the good and benefit of one and all then accept it and live up to it

(http://www.teachingsofthebuddha.com/do-not-believe-anything.htm)
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- [ ] wants us to acquire an entirely new point of view whereby to look into
the mysteries of life and the secrets of nature. (Suzuki, 1934: p.29)
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3.4. Auto/ethnography
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o XHFHotz, bzt B0, RSN EZEARTE - < DA, AT YOFITEN,
HRIZAT Y ORI TR EALED, K KELR LI L1275, HEADOLR ) HIT, AT E LI
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ANDo 5B STERERTT, EOEDL, ML LI « - ), HDEDVEZXLRRVD, FARIEETD
7=oiz, EEE LT, KEER, SIRY=5 ! XFED 2 ZNRLIWTHIITH S, DT 0T A
IR, ST > THAAUTND U020y, TRIRE, E1EEKAEEZE L IR D Z MRS, 0D
HEZHLLTELTR-T,

Q) HENEELBIZEEDD

S SAERICIE T LA (JEEE) T, A— AR T A EDREAROEFFEIC T100mATESL 2 &,
AATITEBEOREICRIEME L, &L bk, FERT—EbH-ZZ EB3 %R0 EnHd
Do, MERNTHLZEIEZD, LN THANIE, TOEOEROKEICIE T v 708, LED
ZHEPTE, ARTESLRALELIT, BAAFHE L SVl D) ERIEEHETICHOh, BFHEIN T
ZEh, ZOWE, AARDHELRYREE TS, BRI XY L, HARDOEE ORHEAD it % HH R
7LD 7em B LT,

(4) BiRTHUVEER

FEERITA - TR BB OER TEWHT DD —lE, LA VR LV 9 B EIENRVIDS T 0
ESEHETILOThoz, FEOMITEL N, BIZRZZRVWHOORESEZHAETROONSZ &
Wz, HENR DL IR LIS ODONE L ESTZ, L, REZDE IR L ETHONEM
SERMIAIR I DT, FRIEDRE — 2 BFITHOT D T L NERTE ST D7,

4 Autobiography & [Efalh

Teaching # %3 2#laiL LT Palmer (1998) 1£4 SOWMAIRT 5, (DMEHZ D00, (2)&
DEICHZ DO, ZZETIHHBTH D, FITIT, QREHX LD LBIABWDLEAS, L
MU, WHZ DANIMED 2 (Who is the self that teaches?) &9 NHiEE A E V720 (Settelmaier
2007), Autobiography (. Z®D 4 SHDRIWIEZ 5 HETHLH D,

W THARDORSEEIZ Autobiography Z#7/ L 7= Taylor & Settelmaier(2003)1%, & DEHKI TR D XL
N2,

Autobiography 1. #FFEE H & D life story ([ZHHLL . HE— A TE N HD T, HHDOH
BEEEZIE- TothS8) - SUERMERICHIVIREE 5.2 5, Ehi, thEOEKE RH5H 5O
AT AZEY T ETHEND, £ LT, (S, BHERME. BOOHEBEL Vo bDICE
BY 2 AR UEE REZH LT D,

OOV NBIEEY . BHOEKMER (reflective thinking) Z¥EDHHZ LIZX D,
FLWHREAEZM L, BCLORZHEAFREHVICTE, Z0—#HOTrERAEZRLZ LITko
T, BHOOWWESLERIEIL, IRWIUROHFIIALE ST b, T8 OHRBUZHECTZHERZ S
DL 725 (Taylor & Settelmaier 2003),

Settelmaier (2007) 1% Mezirow(199D) %85I L CFiET S, THEEMMNTHY ., 7o, BiEEREIE
BUZLoTOH, ALEEALLPEEL, MESCHOEY Z RN EEZDIENTEDLEITRD], &
TR, FU X OB DE 2 FRC LA TV,

A TR, ADORGFNER Sz —uz kg Uiz, (2) HEofEd) X, AARANOBRBIEZHRN T2
EEIZELES, GD LD RIEFNH D DT, FILEBEEHEOKRIITEI L2V, @WDFd LA VD
BEIBEMMEEHORBICTH D, BOLICE > THLA VBOERZHE L2 LICEY, BOBEM,
W DOEBLZZ T TETCONE HROF) THEHLEVWIAREZED LN T,

BEREEO BRI OWTEZX DL Z ENBIED T, MO GEOT-DIZ) HBHABFILH L D02
ZoXO0ELT[bL, BBHAERN eholzbl LEXTHIV ], BLE 20 FH1, MO TZT A
HEORET, BENL. 2oL 5 20arsih bz,

B oRicibniifas., BBl ZE8. #EE, 25 0volz, ACONMICEEHE LTh DRI
EWEVEZ L, FRETL2Z2LED, BOZBODLZIETHY, BEICBHERIIR 722 OEFT~D
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HHETHY, WHRA~DOHBFEEMET 5Hx OBD, BETHY ., HFIETIEZ2V) A, Autobiography I,

FORNLFIERZ ERITEZ TV D,

HiEE

ABFTEIL, TR 14-15 4R « SCHRHPERHAF BB 4 - 25 FAFEB) TR FEINEE 2 A4+ 2 B %

HOT ST K - T B NS T D HERERINFE ) (RUER S 14780096) (IR I bDOTHD, £z, FFEIC

Bz 7o A v ROTe T2 W BRI T L R 7z,

SE 3

BTETRE (1988) [H 4y D7 n RS 2 Fite] FUEETS.

BAZIAER 100 Fxila T 25 (2002) [ROM—S7ZAEBOAGE BARKROAEL BHE
DOWFERE) Hek] fREEtt.

&B)IIRE (1975) [oH0EFEk — B4 oRA] RN,

IR (1992) [Hy S —Z D& LA — ] FhaRAL A SCE.

JIXEER] (1999) 74 7 v X MU —O% R - DakAEIGE & B8 o igiit & F.00 [ R R
] 22-23, pp.103-119.

Mezirow, J. (1991) Transformative dimensions of adult learning, Jossey-Bass.

Kbk (2003) W1v B LCoEE, [HARREEEFRFERMmCE 27] pp. 407-408.

Otsuji,H., Namba,K. & Taylor,P.C. (2006) What "HEIDI" Says: Autobiography Reveals How an
Animation Inscribes a Cultural View of Nature, Australasian Science Education Research
Association (ASERA) 37th Conference, Canberra, Australia., p.39.

Palmer, P.J. (1998) The Courage to Teach: Exploring the inner landscape of a teacher’s life,
Jossey-Bass

Settelmaier, E. (2007) Excavating a Researcher’s Moral Sensitivities: An Autobiographical Research
Approach, in Taylor, P.C. & Wallace, J. (eds) Contemporary Qualitative Research: Exemplars for
Science and Mathematics Educators, Springer, pp.175-188

Taylor P.C. & Settelmaier E. (2003) Critical Autographical Research for Science Educators, Journal of
Science Education Japan, 27(4), pp.233-244.

FOBETERICHEH A L 91T, BOHIZOWNTOIRREIT 2006 FEI12E 50, AREET
IZECY 2215 720 Z 2129 5 (H. Otsuji, Namba,K. & Taylor,P.C., 2006),

a5 4

o Settelmaier & %1, Taylor K23, BRI BEE L7~k :
AMEEOBRARTFUTE LTA—2 707 vkl R
LTWEHD0R, Ybrv s A b= —=Ths, KRKFKR I
EERE IR (V2T A F ) T ¢ HHEHE 11 10 28 Socially Responsible Science

A Living Resource

VWi, ZOMRIE, EAEDNLOBME LT, M iy e o ooy
fEARRED A 4 7 &, HAAKEE SIS 1

' SEETBYLD 2 S DT —<ZOWWT, FEEA /Q
= RBRA ==L LTARINATNS, ‘&

http://dilemmas.net.au/
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3.4.2. BEmBEEX

FREREE OEITHET X D IR o TemER O —2i%, /NP, BERER o de 4 I
Ba#iool, L) ZenH2DLHITES, PH—IELAE, 2011 FOHEEDRIZHTL
B bhie, 80 AMETH [HAMER] 2HFERWRITZEWIRETHD, U —
B —WBRIFETH Y BROWT AT N —EARICBNELERTH L VO DT, #Hx
FORENS b UEABEY Lz, UTITEBMEXEICFRLILZLOTH D,

SHLEVWEFEMERT

BEFDF+-DUAE = A 2e 2 ﬁi%
PIHEAICEB 2D =D ZFENLE o7 LB DTN, 1O TRITT-RET
EZHEDOHDLIEORE =X H)ICBWET, OB ENHIETS Tftot@fb;%
ﬁb@:F@ﬂ@%ﬁ@%éjﬂ%%_ﬁzf<tééﬁﬂéﬁﬁ&ot®f¢ NI, 7
TIFOBET L, LAy F LA SN EE2EL LVWIREE X ICBEWE
R
BEDORIOMEEIZNELS T 77 F, RN BIZE > eZ ) REEENZEDOIHICSE S, HkZIE
IR TITE E 9, BXTHNE, NEOH T, HIHOTEDOEEIZHDLIBRHTLH D £ LT,

BET S L0OTERES I LD g .
b, by EEA, " x
[— R > TV TEDHILE D |, o ..a.;'
Lo R, BN ERBENE L, b :
5 Y THAT S Lk ) E8 A, SEOE

BEIPBNRN G DL ) — N EEL
HLUELE,
MERRIND L HICHTWD ],
TARARIIIMIEDORBLIE o T2 L VW E T, IR
HEEIIT L, Lo WAy TFERT,

YN HZLTWS ], R H—IEEABRSCE]  2012.6.22
EPHEEITBo Lo bIVE LT,

LI L FRFICHEBINFXICR2Y, £, BoBESIRVHTZ LoRUESEZRAELE,

T TNV MBS W THEEZ L >V LTWThH, ZRETIE, L7220 D%
E ) TIEET A ITRICRY FHATLE, ZoREDHR, BEESTICFEZLTLND
LT ELE,

HDHH, BEREDOL I R RTFEZNELRNL, MITEVWAREZR > THLo LeWE L, TE
e, EOETFTEANBEZTCWEDEZES TY, FE/NASVEMNTIREY Z L HEKT, TZFA
RZEET, TARICRHS T &, BELITIZRY N LB e LEESNDIREDOEE, 272
DI H DD TNBEIF T LT,

KE/NFR 2 BT DRFITENTRPROZNL, DIBEAED X5 2 FROBROEAE] TL
720 b\obxﬁb\}ﬁbwT’@%Okb\?m%%%%oh@fb; H, ELTEH, BHEHEFT LW
FHENS ., INFROIG R BERT DB > TWET, FORFETE Z AL, SRPIH AL,
HRZBEIZWIT, FELOEDI, XFEY 86 EHITEZT TV Do Lo o P LA,
FTAEDIENE T E2L5BIME RN D, HABRL TR 1,

nnnnn
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35. EEFE~DOWER

B4R L O D ERESAE N SERIEE W20 2, B R, HE, RERE O,
DHFAEMNT ORI [T AREE 7 +— 7 L] BFEIZ3EFEITS TS (M 3), 20 [=
F o BFEOOAIE] VD) a—F—IC—ER], 3RO A KE I 7z, Y1 TR
TH D, FHMRHEIEE < RWEIEETH D, T ELEORNISI2HAEFT D LT
P 7o & & S T L 72 (Okitk, 2010a, 2010b, 2011),

ET1E FRZERVBLOFEETIERZHES-EHNAEEREE
PR FBE T Kbk
[1ZzC i)

B Lo THBRBIFLUSMIA - 2R L B0 G L H 5, Rabo#hmg S 2 mizén
IEKHE DT, ZDE ZABEICH DL D%, BRBFRORREICIRE YT 3 [T > TEEHER TR,
ZOFHEY OBEOHKIT, BMBEEE TS LT 213 TR0 T, HEeHEMETIRETICbBD
EHVNWETHHDEESTNS,

[R5 ]

(B 2175 HEORERIBHO—21T, TRHEEZE Y| LI bORHD, I L IHIRBENED
FAUE, TRHEZHEZ 5], THRTH) EE-oTHRW (7272 HE X 5 X2 0HIFIZILE 28O H D),
WHZ S5 Vo TRENT, Y ORFEEMEL TV NIZ I VWL D TH - T, £ OREFIZT—EDORF
ST (NTHA L) OFTENEREHRD ) BIZZIT AN, IBVIRDZZ b a2y ay Lifsis
LCW5, 2oy ayoismsid, HEFERE) EEND, B2 o4 A=V LiE, 2okl s
THA9 M

LinL, SENIESROBFZOFE LTIk, [FE) 0L ThHD, £, BHERHBIRL T VWD
DETH, AIEEENREFEETHEAIE, HHRERE X5, TART D) EWHIKRBAEZHRDL Z L1, 17
XFEF S TRULCORMBEMRENIEIT D > FE/DLHFRICAR VRS, BERHEEOQEICH, BifEx &y
BIER (L F 2 LEEEBEERM AL WEZ, 22T, EhELNSDHD ANOFNEEHRILEL D,

(A g ]

FRIRFRE (RIE 8=1919~-jk 3=1991) & W\ S /NERERBEEI AN o, JRIRIE, F & b 30 Jak & 15
THBERIZBWT, DX 7 THEN) Mibdr_R&ENEE T, #HMMX [ 252520000t
AMEZ B, T 86 LG W e bR IBEEFEHOITM A RSN =D TH 5, HFIXFH RS
STEFBREIZBZOTIH /L, FFRMDPDORFZA X TED R ITIVUZEBRER 20, HIZHoTF 5~ 1%, 8%
R D FEOHFHTH T, T TRES) LIFATS, ZoWVWHEX T, HBEREREL L 55 < O
NS HLOTHAS I, TNEFRMIT, KOERZT THEbEE LSHEL, e L VT, 20
[BARTFRICBITBEENOE] LV )H . TEBILbERE THE #RIbWVWLEREE T LOHIT
DO ThD, TOEBZEOFHTHRRIZIZDLHIZEES,

s CJHBDEFORMIT. BODHZTWDHEFE NI DN, ZOTFHITE > TEARKITSIHODTE
AHINEVS | BD THEFREEM D Thoto, ZORMIZ, 50T [Z 0N R L TRIZZSD
72590 EW) HFNREMNSTZmB IR - - .

WOFEZHIATOL BT L, &, HELTFERZRVASEOTRNFEbRICHET OWENHE AT
WOHRAIENLZE, Fex OFMEEHHERTOIERDP O MNERH D, INEREREME VI BHD
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£, BORNCWA TS, ZELTEORKETHRBL, TOTXTEEHAZME G o7z, FAZ, TH
SEEDFEETHER] 2o TV LRNTE DD TIZRWES 5D,

[Fom A\ EiE]

FAEEPHEFICBIT D EEORMNLI]Y L v ok, TEAERE (B 3=1870~WEF1 36=1961) T
HD, FTMHOERF T, KEFRMCOMM, KEIZ> T—i%F% (General Science) % FAEHBIHE ICE
AL, WHLEZEMA L TEEBLEZ V) AICERESRY TONTWD,

TEDNT YRR, TEhY - fEd) - A4 - 904 - TEdEGs - 3R - b5t (IR O R C B 2R HEE) & |
FRIERICIE S TREBRNHISIEEIND Z RS- T2, FaliE UNEROBEE) S — BN (FIg) #
F22IEA OITER) L. AT A E S O FEERER ST L. SEEITTIC EHR A RA I
I, BRI XK T A L 2B LERL-ZOTH D,

722 L. TAUTHER D KED S OASELI TR 072, ZHF (1999) X, FnHAHEEREKA IR 5
7= THAG 30 (FR DB L EH TX RV LHEERL TS, 22T, M2 CRHEOREIC S ER %Y
<&,

FOHXFE 16 (1883) 4, 14 ORICRABE L > T, RAC TRWEA) Icahvemsiniz, TR
WA S T TESE O RIMOFBE < Ao, TAVHREEO 2N X 2 IChA TAICHZE X |
HANEO NEPHOPRICH T, EHBEOEEICHE ENENDOEIZ—FROKIISIOAMEZIEY LT 55
DN ZEH (ZHIE, BIR U7=a-eo TRES ) BRSO S L LT\ 5), 20%, MifERe gL,
INFRLINECH LG e X )V T A ERD ), BREFTHHE UTEREE . B EREY
F L& LTHMF 2O D, IWNFREET L L TORETEN S, EROBEBICI T 2HFEE L~ O3
ol FHEZ TS 22, MAMICBREZW S FEHB 2B L, EBRLELLEXH1EA9,

FMEEEO L 9 — 206, EMHBICH D, YIOLEHIREF TH 2 IBHEBAESEFRIZB N T,
KIE 11 (1922) 4E DB LISKERE} O B & (E o 7o Fn g, HIER-CHERITE2 B R L, AFRERCik M8l
BHORB) FRE L, £, THEEY ) 13, EEHREDN [17) & LTOITHY . A HE0A
RS 2~ 7- — oD+ (Florula Musashinoensis, Fauna Musashinoensis) & 47 & I2/ED FiF7-,
TAGRNELBEZ L NEES Z L) Lol RO =R oXxo =13, BFE LT rH5mIcBNT
T, FIHOAIEIZE A L ZARKRENSTLES o TEWVWTH A9,

[BHviz]

ML, BFEOBEGREEEICE T2 TIER <, [SEHEOES] REFTFICL BTl ), [H
VI ZDOFHZICHRBRRICKTT A E LWHZBEZW, 2EENET Thot-) ERIELTWS, 4
B, FELHEOREREZ, BODOH 2 OEREEZFEA OO, FTLWEEEAE L THTIIWOANTL X 9 0%
B2 BEADZEICEDE D RERNEH DD, FRCMBEO X 5 IICHiREZ SR, B ERWE
MIWE T AX — FOFEIZLTATIENDNTL X 90
(3]

REOPE Y0 | TR R4, ZHBMERANS ZTHE 2R &, RSB EE A E O IR
—RENSITEERER RN E L, RRUTEEH L BT ET,

(25 30k
FRANHRE. 1980. [ HAARRERICRB I 2HE/I O] Hat: FIZ RS
ZHERE. 1999, [TRIPBE SIS, — M O AR
REFEFS (7). 2003, [H I E R i G 24 AN ST XY 5 (R R 2 S GRERE A — —4E. [RRZESLER) Hhs

pp.149-190.
(WA R #. 1940, Fol /\E& oA i ouse N B2 B (W), 1951, [RKeARER] MulAReA Gl aFE
N
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KERKE [FFERBEE 7 +—7 b1 2010 F£55, (27 4 BEOOAIE] |, pp.22-23.
2010.6.13 fiifs

F2E fTELTEELLT
RIRKRFBEFH Kbk
[1ZzC i)
PR SRR S IR L7 fn A EE (1870- 1961) 728 [ FHbEIC BRI+ AELWE &5
MR EEoFO TIELWE] &id, E0XHRbDIES7-00, BHME (1882- 1945) JLHIK
KEFRORIT LR LTINS T200, E0V)ONRE FTOMEERGTH 5, FHOEMT, TAROBIL]
(FEF 16 42) EHHE - T, THAMFrOZE [FR) RS & U TRIEEADREE > TETND (HIR
XA TxA L 2009), HEEMEGW, FEHORRICH < BB 2B 2 RS (1919-1991) 12
BT HEZANHLDOT, BHEREHEICHET 2BHOERESENIEY P THzZ,

[7T& LCoR®E BT 5.0]
Bl e d 58380 R 5722 eh BHIZ, 2FE5L 25 M8 25, THE) 1220 T
IR A R 2R OMFZEICRE LS, T8 1 TRV 8D ) 2 THE oFThy, 18] i ToFW

IZ95) ZEERET, B BBt ThHY, BlabolBlons b N—F(kT 5, Zh
OTEERS, h—m) Ebno, TTlZ8ls) L @EZgn, 7] LLTExZichsd, £,
zhux L) o, $hbb, AMOAMELTOBETLH S,

LN &ofaﬁﬁ%%®%%ﬂh%k% BELZ AR TURKESVE TAHLER EEZBNENID
k HEOFITITA A D 0y, FIENE oz THRBBIIKTDIELVE] &id, F—12. AMOFE (L)
ELT, /e —bT2 TBIE (1T) OFIZAWEEIND D -720hd Ly, fBHIE. THo
L EELLLIERET S, He WO 2 ERRETL L, ThabE, TBETL0L) LS5, ko,
N3 BEFHL EVIHIF vy v F7L—XE, BHBEZEOAIRIZLS

B, MBHOEH T L1 THEREAKRL. BE) (AROBEZDH0) IZLenH> 2L ThHY, 2o
{EZAFINBERTH D,

[[E&LCo#HEFE B EE HE—a]

ST, oA, HRHRLDOTH> TIR T TH D, NEFEBIIHKY IAEHh, EELOAD
TEE & 72D X5 sk, BIRMEENTMETH - T, #ETHIETRYOBETRITIUER SR, 201
. B TGS ORI FIZE LD HORH D,

ZL T, Ho TWAHBMAALDEEL LTHOTWIIE, IS ABOMEREL T %, AR
BERETD, NMEEZANEZS LDTWDLRIEIE, HEl EW)H) KBROBE THDH, TN AR HME<
LOLEERTHEIAIL, NHOfEELTO F E BENTL 2,

%Lﬁ%@ﬁ%\%%%%Eﬁ%%%_mxé®fﬁni\% 2. A DEITRO TS &L L
TWRWIRY, 2F 0, TfT] L LTZEDOADANEFEE L /oo TWRWIRY | ZITEDE DO FIZB W TEK
fEEN2EFTE 2 (oY, BREW), BT822 E) 2ALERL, AMEEFALEEL
THE L T RITRIEZR 5720,

BHIZACICX LT TH Y | FRICBW TS, FAEICHE RTRBELZFICR STV, B2
BIOITIE, BT, HXDLDOEHZOLND LD ENREL —D 7> TVWAHLENRDH D, BHITINLE
F@%@@Jk@hf%ﬁbfbto

et MR LnH 2 eix NE) 2282 L THY, IZE - TOH T2V N0 Lo (3

‘ﬁmoAé%AE&LTEﬁﬁé_&(mﬂ)uioTiLbT\%#Ké@f%JKﬁb

[#E D FEE]
[0E | (TR R E R 2 2720 TIEEL R+, 15 2025 LREFC HE] 2820, TOEA
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o Ldwdl, LiehoT, [ Z2ENTIMIEZLZRV, TEART) LW I SENRIT> TALWLA,
ZIZTWY 1] ORWITHYEETH D,

KL L TOHEB L, BERNRNHBEBECTEL LI RF—EOHHLE LSV EIFpZ L LA BN,
ZD XS RFBENHIUZ, AFEBICBW TR Z 2 BCOFBIZB N THRMTORLS b D, BEOR S
HOBL bOEMEE LT, BEARICASOIET 2 ERHERD, BTSN LOBRALITHE L LTE
k9103, HLWAIHBTHmNP>TINNBENTEHSZ LS FELE2HELTD 2 &, ZHIEHT
FIOFRRIZ Y, FIHIZLIET D L2 ATH D,

FIHOE > TBRHLZICHTHIELWVE] 2, BHOS Y THOZEDELWEE] ERUEKRZ -7
ELES, BiC, fEx DE) FTE#RL QNI EERD, (7] ELTHEIEL, FELREET5
EOICE L bIMEAFES (BEEME) | 1532 & [E) LT 2 T#E) 275% T (FE—m)., ko
[BlEZR) ZEHTWIZZ &TR5,

[Bbbvic]

T2 7] & LTH#ZAMICERBSE WL W RS, BREOBEMMZR LS L AT
HD, Fiz, FIHEO TTELWE ] X, (AT TIEER) Z2EWEZ %%, LaL, FIEASARYIZEH
DEDIBZTWONE, TEbrb20n, [ERHTARBIEEE ©h > THEGIRB O MF#RER 215
Z5HDFE, TOHIZIX, BRBGEXISE L CEBIZUR LEBIICIE 2 S8, HREICH D MR
REFZSEDH T ENERTE L BH EITHRICE 2 TWOZFEEME S EEHERTE v,
BHIZOWTIES < R L22TAUT R B0, 2 2 TIEE O G ERWIl- T Z iz L,
BHILZ. TBAHBEOERHN>TNDE] LTS, ThiE, MBI ABABIS L 255 45 A%
Tholo, TORFICMARSRN] LTS, 22T M ALY Lk, #7200 ik, ARBSRE
—IRIZTe T TSR 958 LEBLEENTNDHEEIDLIRETHA I, EBEHRIATO-TWDLHAD
HEhZ, 7)) ° TE) L LTHRT D EZABEERFA M THD,

(FEF]

JIEFERm MR FEIR P O EERYF 2V eZivni, L
BRI L BT,

(2% 3R]

WHEIBE [MTE LCoRE] (B 12), [EE LToH
Bl (B8 13) BAUEHS., TRFT 500 (F 15)
SCEAE BT R

FIET] BRoBigE] B3, THwWs Y= 2 ]
(2009.4.20)

[F30) HIRAEFRR 1 4410 & 2 2ROt

X 3 KEAXE MPEREE 7 +—7 -] 2010 F5. 5. 2011 &5
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KEAAKE [HEEHE 7 +—7 51 2010 F£45, [aF7 4 BEOOAIE] |, pp.22-23,
2010.10.13 Jiifs

E30 £—HBEAXRBEHO—DONDIE

[1Zt®iz)
HREOEAIN, KN TND,
[/NEEREEREAD (T2 FFiA) W 8(1933))
F= /2] (TR K 10(1935))
Fasko@izzl] (1F16(1941)
RETHDH, TNHIEIRKEABHBEEEBOBRRETLH Y, FHEERLOBEEZBELLY L LT R
MOBRE] & LTREEREZED TN D, BEOFEE FERE 13, YR0EBHEESE TR S
., REELF-THWRDEZ, 2o TRk CHBO THROBER] oAEICED -0, HHE
1 (1898—1969) LW IHICHEWR TH D, TEARDOELE] o HREITHLEIC b olDid, YD
HEREEEEMBKBLEETH 72 LWL H DM, EXENIET TEFORIERY, FHfllE
BHLH, MEE Y BEFEERSRGE, AAEHEE DR EHFALTWS [(EFIEAOBEE] p.533
i BLIKER)

[ Bk B

M7 ZHAR), TRERM) ISRV TSEFENWEICEF L TEROBIZ] 1%, /MER 1216 3FEOK
SAEBBHCHY T 5, RFERBMEE 7206, ZOROWEDKMO—>Th o7, LinL., [#HE#E
DETHRET AL IR LIEHERT L, 2o TERRZET BTN HS Z &b (HERIBEARD
Blgz] p.67 WP . WA CREAZREIIMES T, HMHBEEDOMER STz, BHRICH O D,
KRR TH D,

FEAROBIE] IXFEBEARCHE S, ARIEYART EH OFEEMICH > TWD, RN 2EN
BEEA TG L, i 2R GBI 21T, TREZRE ) O TEERREM) . AlEMA2 85 £T%
BRI LTV,

L, ZNEEBORENE DRSS KT HDOTIEIR 5 ThH 5, BERFARELITHEG L, Hr LOEFE -
BEORROPTEZ LN LOENLTHD, ZORREEZT-OLEHRTH-7= (THF &5 HRE
EEST-00R, THLZLEFL LW ML H S THEFRER] pp.126-7 KHFER)),

(IR R 2485 ]

[ BRI LSO L TR Tho7ed, UUTFo L 572 [JREREAR) I bEs (IR
15 ), ANTOEFEEZFESI L TWho7, UL, [—H0bD T LT 1 DOMPENGFH L, kL LT
120bDTHEENIAEFEZS] THY, Rp-THR22b0ITETH, ZThike—KoRip-7-H
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Abstract
This paper (1) argued the importance and significance to consider the traditional view of the
relationship between the nature and human being in science instruction, in terms of the influence of
Buddhism thought. (2) conducted a survey, focusing on socio-cultural characteristics in the practice of
science teaching and learning, to reveal any influence of the Buddhism thought on the science
education. As a result of Chi square analysis, the influence can be seen in any of the normal teachers’

clarification of the socio-cultural characteristics of science education.

IFL®IC
AWFEIX, TRZEEE OBt (culture studies in science education) | (ZET2HDTH D, TFEF
BEOILIIE) LI, TRPESPRFHE LW EAE [SUbER] L0 S BLE o FEL, B2
252 EICE ST, IEROBFHE L VD EERE AR FHEMNILE VO EABICBWTHRO TS 725
TWEElEZ H SV L, BEL W IREICEBNT, ZOEKRSCERZMOEL, BMULERIC X0 EY)
BRFEEB B FOERTFEREMEL LS LWHREH TH S (NI 2000), I OWFITEBICIT,

28




PR O E BN EE A 36 < FR OB FEENRE b OROREHIA T T D, L, 8
T [INFRFESEEEMHREARD 21X, Hizic TR L, ABAREWVEBT TRELTE Y
DTHY, —D2ObEEZ DT ENTE D CERRFTFA 2008)) EWIHIXEBMAHbND Koot
THEREE L E RS TREZEE OS] O TR ER SIEDTZE ) Z 2R LTV D,
BEEE O E WHERNE, BAROHMBEELBARL W) WRTEBIC E /LI EZLE LT
BB e Fha NI E TERAENCHHE L L TE TWTIRA SR 2o T RIE SRR E 2 0 1272 % WRE
WERH D, IHITIE, BAROHEBEBENRR> TV, MONI2BEFENERKATLIERTHRVED,
INHOEIL, BHFEEEOEEEOBRN D D,

WHBERE VNS RA
HSSEO R OBRAEN DM 5 &, 7voT AANSEESERESIER 2 B0 T AR
S, BAEH DSBSV THEED = & 2T 5,

Bk, BATBRHZTRAI NI LI RBREFFODD, WANAELRNHEXZHD
THY, HFEOYIVIEYIZR>TLE D DTT, HEMPRBROFEIZSEON->THES LILIE
2D TOFBZFTNF EBICTHBIEE IO, B LWAIER 2B 2 &2 £ HTIRIEICZR 50T
T

ZOREX, BHEOW) BEES— AL, | OB FIETHIESELET, B
MBHIRTNIEERZ D72 AT ) Z EIFBES 272\, Sl & —IAADEIBITTRY, [FT
LCHAAT BIEND 80 ) OTT, ZOBBOHELREE -2 N2 EBIBRATT, BRSO
HEBEIZBWTHRILE I, TELEHITES LW FHAEIOREEN T L OAIEE £ L O T
boHEBEZLET,

Fio, BILOZ LIXTHRIT TRELE S L LR DRHIFEITRE LR ERMT22 L%
BT, LavdbnEbLRILRY, ALIELE T, ) AEOLEWND HOITHSMNMLE VWD Z
LEERLRY, L2UIEDDL RIVUEARYOAIMATH D, EZETHLREZFIWTHENTHS
SLHbDEVNIDTT, 25V bDOBRREDILLDTT, KYOBEEHLWI HLOLHESND
ANZBEEL XA DS THB TR E DL, 13005 AEH DO NIARBIZZ b WARATER
Lo RFIZhrbosTNADTT,

CZICRITERES L LTOMERH D £3, BAEFLIEFIHREIC T L6 & —HICFED
ERESTWNHoLrd, ZOREICEHE LT, 8L HLAGMHARBERSE 2 FIC o0, R
RAEBASTUDIIRTFELNTEDLTHA S, EIICHIFFL, 72 S ADBEREE O}
EHHHOTHY 9, LA 1967)

ZAUTHEHR R TIT DL Ry - ALFT X BB BB IR R OBRIGER SN2 b o O—HTh 5D, =
OFE TR T 28 L ETE, (LEOBELSONOIHARRICER LZAHETEZTH Y, AAITH
BLHETDLBEREZHRHEERE L LTOMBEE LTWA I ERNNND, £, TORENBRGOLAES
MHLELN, ZUREELWVWI L THD EHLIBRTV A,

F7z, B (2005) b HARDERIZEIT DEHNE & OBRICOWT, (AHEAOKEIZIEH LTV,
Bl L g, FEBROER TIEF U A MEOEBIC LY, Hifis 7 &b OBRN, #MoBEEENITT 554
CRZDELOMIERISNAEERBRE 2722V, ZHICK LT, BAROZEK T, #HiiE+Eb
WACEBMRICE N TR Y, ZOEFIIILHD TRITEME] BAebd EEHL s, 2ol LT, %
WALTRENE A OIEERT Ch 2N FEHOSEZSI AL T\ D,

SR, BUBHNIREERRICES Z L 2B, TREICRO TR+ — A v
N0, B3 Clizsne Bidnsg, MEv bHBEHIEONNIEDLZOIIT—HOD
BN EYT ST D —FREETRIC VIR OO TR W LM b S, BB RS

29




HEMARLFRERE L TAERBEHA~TLINEATH D, ZHUE THIT] L E5EEEET
H5, (EFF 1974)

OV EBZDOTFIFEBPBELN TV o T2 L, BRIEIABEERRERD 5 HITHE LT
WD EEZTREGRIZ RV, £, PNTEHATE 7 E bR RICKEER TR &b, MENRRTRIEh:
BIEABMRO L O R b ONARTIZLIELIZAEL D] L LTWD (Il 2005),

INHDOZ &G, (LEEMEN BARICE T 2 HAEE OETER, SULRFEFHI R V155 ATREMER B 2 5
No, S5, TN BROBZEENFOMONIDHEE % Lol S HI&EEZR-Trbamhin,

HEEHSEHORE
1. AEOEM
TAEICEIT 2BFEE O AL T, (ABERICE R T 2w Ri3G o, T, EE
DERHZEICB W TMABBEROEZBIIRSNIDOTHS 95, LaL, HEHEEND BRI ERNaEHE
ZWD BN ORT N TLEERORELZIF TWENEIDLARATHS, £2 T, BfEEOHTD
(B LT L OOV - B2 F), SR RICESE ST, TREMRL TV b
DEAGNITHZET, HBBEHEICET A2 LEEBOMBEZET 5,

2. AEDEE

2, RPN EIILT LB EWUINARWAY - B2 2 LE L3 2500, HAHAEICBT a3
{LBIRE A, NVFRCF B SRR R, VPR R SR E AT AR E - N RHEEIC T D
KENOE Yy I T v 745, TRozBEHLLFELLT, ZNENOT— REERT 5,

B, BRMREDO X AN— N THABMBBI BB OAEFT 34 L, Tl IFRIC, Bl CORERIL
HWNPHEB OB EFF > TV DA RFEFEAE A4 A ZNENIZ, ADRO I — REHUZIF~, BHEIZZ7L—t
VI EToOTHLDL 9, ZOEEDOM, AN L RERAETNENOHETEBE L, Koz iEitekd
D, ZHUT LD, BERIEE TR DA SULRRHE O ERIRERLN 1 &2 B 5 N2 T B,

WIS, BONBE =y 7 LIS EREIC LD AEER] 2507 V— 7 %17, ki
EOMNLEERRET D, ZHICEY, ASHSFFEOF THILBEBOEBEICONWTELET 5,

3. AEDOHER

(1) TREMEFBRT LEEVINAGVRA - Z2 A OEEOHKE

PR R I B 2 Uk GO REE 2008, BUAT - K 1992, EEiEIE2> 2005, (LF - i 2003)
PO LM AR XL, BEL-L 25, 42HAZMNTEE (F1), 2hbxh—NEL, %
NENOREERE I 7 N—F L LTz i2niz,

(2) TL—E TR

BURRERRL 2 B 0 S4B 07 1 X R EAR IR 28 OB RINCEH LTI/ NA—E U 7 24T, [P4) T35 - #52)
Mg 2D 3D LT, ZOTN— LT 8—2Qr35 (B1), 7, AEFOIL—E
VT OBPERETIE, I, BlOZN—Er I bEETE L, Z 2T, TEBRICKT AREE ] [£EE
Lo [BROFiE] L) 3ODRERGEONTL, OV T ERE—QLT D,
RFFEANL, FRBERICER LT —E 0 7 &7, TR ey T4y Ty TZ2oft) o 55
WAL, ZOIN—Y 7% 2 —2@t45 (K2),

ZLT, A= Q- @EITHNCEREICL DI N— 7 TiE, MABIER) TR ERE ol
W TRAEEMRIE ] DADIIHE LT COTN— L T hEE— @5, FRENDNE— D )L—
B LT TE L, DEOEANMEE 212, HABONEREE 317,

30




#1  THZHEIETLLSWUINRWAS - Bx 07 OEER

. A7 IR Ut hOMEEFE BRI, B ORIZES & F- R S gz,

2. WERX Y VNI FETEELOTES, BEHIH EOLINITKLTRD L ITHEE Lz,

3. [MEBECOHHA. MBI T2EXCEVERD 2D L) B8 0EEE Lz,

4. WO ERELT DES. BENKD -6 h D& T AT A D X ) ITHRE L=V,

5. AFALTHFIZONWTEETIEE, EHOTF a VIHESNTNDZ Eb#E X,

6.  KEHEOBHE ZPARNDER, AR U CRZRZE, T2 EEZEM L TVE N,

7. KBOKXOEE ZFHRDEE, KMEEZEC T, HD SRENEDENEE LD Z 2RI Lz,

8.  HEEROFEDES, BN BONTEOH KU Lz,

9. WREETHLOLHEIRVWEDEFESTELLREIELE. TRETHELIZKL IH2L,

10. FEHMOME ZFIRDEE, 2L Ao miitE, RO DNIZHANCED S & 5 IiE Lz,

1. KEOFBOR., EOREZBET I LIck-> T, REOARICKT 28072 IMEE2B TIu,

12. BOHD IROERHDLE, BROELIICHHZMTSE, TROHOREE RV B AR
AN

13. ROHDIRLOEHDE, YD TR ZREORE bEZT-,

4. B - ERET DL, DOV IBE 2V E D ITHEE LV,

15, ZbT BKEFRDBE, PHEMNRL D HKRBERETIEINLTHDH EWVI) Z EHEZ TV,

16. TIZOFEOFEEHOR, Ba i T THOER2N LD THEINES &V ) B ZITHREOHT & 8=
AN

17. LT 2KEHRDFEHOBE, ARMIZES LOFTAKEEDOLIICHHAL TV AEGELAVWEL B2
AN

18. TAUVADFEOEE, ¥itEx2 “SORUEIICHTHITIEED LEEb X0 EEZELT, T
AOADOHE ZFEET2 0,

19.  FIEIZHOWTOFEE OB, #ili CHAZMDEOFERL, BEIO®REL LTENHNLATWZEWN)
ZEBHERT,

20. <y FOEKTE TNAIT=)VT T OEN EHIIOT SR,

21, FEBROBS, BT E Lo iThEizu,

22. HO#BMXEEET I, [BHR] OTEICONTHH T,

23. LOORZ T EEROFEHOEE, RAHEMAE > TS ETHAKD & EITHENDEWV D T LS
RE AN

24. HLOORZF LBEROFEDOEE, HANR—F—OREEERINZHIZOT /T2,

25. HLOOBRZ ST EBEFEOFEOEE, MELURCHLOERRLIRNE T LT, BRETES NI ERKY]
THDHENIEEEZF TV,

26. THIOSL Y EE{LOFEOEE, MBS EBET D561, LER/NRZE EDEIIICTHL
IFRE L2,

27. HWEOTEHOFEOR, AROELORE S LWL S 2B EE0,

28.  KILKOZFEOBE, KUK 2 BAREARBMET TR Z LT, ZOHMOEL SEKL I H20,

29. kil EHFBEOFE OB, KITEENC X 2415 ~ORERE UK T 2 K O Rex R ICOW T HE %
SHT20,

30. KLU EHEOEEORE, ARKEDORA LS EZ[EEIE,

31 FOMEENT, BN TIEAe <, HERRER TRV E 720,

32. BEAOMWEOFBORS, BRAAOMEEZRIAL-E—2—I3, xRl ZATHELNL TS Z & b#
2770,

33. XM EKROFEEOEE, FEONTKDITHIZONWTEZ S, ENTKEZNNNIT LD, ETHK
BTHDHIZ ERFELSHTZ,

34, IN—TFEOBE AICHLEZD, KEOEZ ERUNIT D, LELDOBIZTZDNSNAWED ST TE
EHLETEW

35, IN—TFEOBE W) L OER TR T2

36. FEHONKL, FELEN, Bl bENTEBONTHERETE O L HITET S0

37.  EYTHIETFREZHIOO LD, &V FEROFIES T L HIBICEZ SN

38, THOE, TELEORBOMREARIIE LT, SiLEWVE SHZ

39. KILOFEEHORE, L% L SR0ER, MERER POBELKL S0

40, FESROBIEROB, BIEEIIXEG L KL 70D L) ICBEETHhE W

41, FEBRONAELTH, RIELTITY Z itk » T, BhzE Ty

42, BEROBE, MEMHOHY OFEFER U SEZN

31




*2 STEOEHAK

JrEH— Bl B Sl B BE S
JiB D T8 e =
IEEHEEICE 2548 2 21 13
FI D B T D ity R SRS
TR B AR T 558 18 10 14
JIENRY:) HEE e e o ETih
FEREeC 2 EE 5] 5] T 12 11
JE D T it e E b ERE REELR
SEeEICk 2504E 10 13 11 =
L 19 || e |[ 7 |[ 18 |[ 22 ][ 13 ]
| 5 || 38 |
(57 ] [2a ][z )[40 [ 5] [20]
|41 || 21 [[ 34 || 35 |[ 28 | 8 |
L1 [ 1a |[ 2 || 31 || 25 |[ 26|
10 [ 33 |[ 4 |
| 36 |[ 32 |[ 9 |[ 16 |[ 9 |[ 39 ]
| 23 || 11 || 80 || 27 || 17

X1 ~x—rQ BZEBICIE X BFERLICHETIXE )

[ 21 || 37 || 41 ][ 20 |[ 84 || 36 ]
| 17 || 38 || 35 || 42 |

L 8 |[ 9 |[ 10 ][32 |[18]] 16

[ 23 || 24 || 25 || 40 | [ 17 ]

[ 14 |[ 81 |[ 33 |[ 2 |[ 1 ][ 4]
L 3 |[ 5 |

L 13 || 22 || 7 |[19 || 6 |[ 11

[ 30 || 29 || 28 || 26 || 39 || 27 |

M2 NE—=r@ RF¥FAEICKIDHE Ok BTFERVISHETLXE )

32




X3 FEHONR

R =@ HA =D NE—=21©) RE—=20)
{LBUEAR 10 FEhr - B SR/ L
{LZBUEAR 14 FBR - s A SRAERE Gty
{hEAR 21 Fhk - BlER Az D Ik Z i
LR 26 Fhk - B HSRAESE =
N 4595 34 Tk - BlgE Az DIk ZFfh
{LBUEAR 35 Fehr - B A D Ik Z DA,
{LZEAR, 36 ok Bz 51k Z DA
N 459 40 TR - Bl A sRAERE =
{LZBUEAR 41 Fehk - Bl B DIk Z DA
{hEAR 42 EhR - Bl SR/ Z DAt
¥4 1 Fhk - BER HSRAEE W)
& 2 Tk - Bl A SRAERE sty
T 3 Febk - BER HSRAERE Gy
& 4 Tk - Bl SR/ £
4 8 FEhR - BiE Hfz D ITiE Wy
g 11 okt H SRHEE =
4 12 Bk EENS =
4% 25 Tk - Bl Hz D Fik ==
& 27 “wEk HSRRESE i
Tk 28 Febk - B HSRAERE =
T 30 e HSRRESE i
[ 45 31 FEBR - 1A% HSRAERE Gy
T4 39 ek FSRHESE =
Mg & OB 5 TAE TG & OB )
AR & R 13 FAE A & o =
AR & o 15 ‘it A & oo ==
AETE & o 16 JEyss Mg & DR e
AETE & 17 ok AETE & DR Z DA,
AR L o 19 Fia A & o =
AR L DR 22 TFHa AR L DR =
g & OB E 23 ok AETE & DB ==
AR & R 29 Bk A SRAERE =
AETE & o 32 ok Mg & DB Wy
AR & OB 33 Bk - Bl5L g & OREE W)
IEETATS 6 FAE Az DIk i
AN 7 S} HSRAESE =
JEETATS 9 EE HfR D I7ik yEL
ST 18 TR Hfz D I5iE L
R 20 Fehk - Bl A DIk Z DA
RO 24 FhR - BIER iz 0I5k o=
RAREfFR 37 Fhk - BlER Az D Ik Z i
IEEATS 38 FAE HF o )ik Z DA,

XIORTIE TARICHT HEEE ] — TAREERE] 14

(3) A= @DONERHE

EREIZLDDETHHE— @0 AZEA), TESR), T4EE), THEMRR), ThEhcEdEnd

HHOBEHRBIZOWTLLTIZRT,

1) {hHRE

33



[HH] 10. BHOBE AZMRDEE, xR IRo7oigEIIE, RODNTHITICED L L O ITHEE L
Wy,
21. FEBROEE, BRI E2 Lom0iThERZ,

PRMZEOERIER 28 L <, £EEIICE T 287278, AL LCoiy)eBElE2HIcoT &
BHZEEBILTWDED, ME00IT4%E L CAKORELZBIET, (LEEMRD 117) 28k SE
5, iEoEBmNS, ZoEBZ ABERE) o7 V—T12h0% LT,

[HE] 14. 8% - D ERET DB, OV BERWV L I ITHEE L2V,
26. BHIDHS Y LELOFEE DO, HIE O 2 TRET DHE1T, BER/NRICEEDD L9
2T LB LV,

ENIREBROEBERE BIEETHEEICLIRAONDD, DOV BERVNEL 1) SELHEAN—HIC
T2, ABUEARITIE, T 2 OB 2 BN nWi E . ABBEEEZ BETEBE b o7,
BRI TR, HEICBWCH MRS ULMERA LAV E S IS 2 BERS 5, Lo
EHHERZoEE2 R x5, U LEoBsma»s, ZoEBZ MAFEM) O/ V—T1258E LT,

FEH] 34. ZNA—7%EOE, MTHLERD, KEDEZZRUCT S, LDELOHIZr0SREWN
EOXTREE L F TRV,
35. ZN—7FHORE, B L TR EThEouy,

INGOEEMNDG, HREEDERLH LAVETORIZ, BEMNZRES D BROFYHRR LN EE
H LR, MBMICHERRT A LLSME, aa=r—va VEEDREBLEBTR T ENNELS, 2
DED, MEPOITAEZBELTAROKREX BT, LABEEO (7] 2fESE5, £, oA
b, LDELOBTTZPWSEROWE BIETEEN LN, ZOHEALE T 5, LLEOHEANDL, Zb
EHH%Z MABBER) o7 N—T1258E LT,

FEE] 36. FHOARIE, TELEDN, 0 LANTELOIITRERAETE 2O L HITE L 20,

FOBITTIE, BREEMETDEVICEL L TORBIMEAMEAANTES EEX L7120, MNHFITHZ
52 aPLETLOTEHRLS, TRENORBRNGBHO)TED I ZEICHEREZRBN TN D,
FROERAZ, ZOHOEY OFEZ T EMESED, TRERR] OV =758 T52 b TE D0,
R ORE T, RIEZMRR T 272D D EFITER EOREEZZ DHMIERR BN D, b L
b, ZOHEBE MABEE] O —TICHhBLTRYThD EBERT,

[EH] 40. fEROBIEORE, BIZEHFIIHRYE KL 722 X5 ICBEEIThER,

B, LELELBIEEOSE, BATHD, TOREWRTOBLEL, BLIRsTHEMEMEE
W, G E—IRIZR D 2 EREIFR SN D, ERROEBIL, EREFEREXB LARMEEENICA DR
FHVE AL L TOBIETIIRL, (MMEAEL LTOBELAHTALDOTHS, DLEOHBNS, o
HE% AR o7 Vv—FZnE LT,

[EHE] 41, EBRAKKLTYH, KELTTH ZLIck-T, BMAEE TRV,

FBRARO HHLISMNS, BRSO EREZ HIIE LTW 280, 0174 %2E L CTAROREL BT,
LEEMED 7)) 2HESED, £, U7 2RO [EETHVRVIELIFITOT D L0 ) BROEAT)

34




LW =T U REBAEETLIENnD, ZOHEBE ABER] O/ —T1058E LT,

FEH] 42. BZROE, A8 0H 0 DEEE2E L S0,

iR X oz, BxoBMBIZ, HBARNFEFEFOENETOEFTEEDOLETHDL L VD, BIEFEMEWVHIEH
BarEoEAEND S, FROERIL, B¥EMN2HEIEEEZ L ZHAROMEAWG TIERL, BIEEMD
HHBZ L o-MEEWVWSETHDEEZLNDZ &N, ZOHEB% ABEME] O/ NV—F12458 Ui,

FEH] 1. A7 78 v hofiz < BT, BOOMICEELZ R TEE ST,
2. WENF Y XV E T EAELOTIED, BEHITH L DOEFTICHL TR L ITHE LV,
4. WEHOREBET D, BENKDboT=LLEDEZAITHEAD LD ITHELZW
31. RO, BFEAM CIEe, ERRREE TRV EREZ,

FREOEA X, BEMICH L TR 2o THETARBEZERTAHZEEANE LTV LD IZHE
2%, ARZWEHEALRLDL L THT, TOBMETITHEA L TWAAETIE, LHEMEBIRADNDLNR,
OLZEFBEAML DT, (AHERE TR D L& 5, ULoBANS, LRoEAE [
B O N—T1THE LT,

FEH] 3. W#EECAHEHA, MEICHTIRELEVEZKDZ 5 L) 2BEOEES L-w,
8. WEBIOFEHDOE, WM N ONZEOE KU Lz,

FROEAE, EEx) 2 BV LV o@BEmOENS 2B EAHME LTS, [ER)
DT N—TIZHFE LT,

FEH] 11. REOFEH OB, EBROBRZEAZBETHIZLICLoT, WEOBHRITHT 2ENRLMEEZET
AN
12. BOHD SROERRNDLHEE, BEOELICHLEEZMITIE, ZNHOEEZREZWVWEW ) Bk E
o) AN
28. KK DR DR, KINK 2 WARERBEMSI TR 2 LT, TOHEMOEL SZEL S0,

FREOERBIZ, HAROFEHHELOR MR TIIRL, TOELSOBFEL, FRICL 008X %
BRI B A EME L TWALIITfMA S, 22 end, FHOEBY [ o7 Lv—1258E
L7z,

FEH] 25. HbOOBZ G EBEOFEOE, LEL ECHLDOERLELVWIIICLT, EREHSRN
ZLERKREITHDEVIREEEZF TV,

COWEHEE, LB UMER LARWE SIS DHENT ALBIER E IR 5N DR, EaAT [BRERE
ERUITHD ] EVIFEHOBFERICEPMN TWAEEZLNS, ZOZ LG, ZOHEA%Z 5 o7
=TT LT,

FEH] 27. #ig@OTxHOFEOR, HROLIORE S LML SE2BB ST,
30. KL EHEOFEEOE, BRKEORALIZHEL IHZW,
39. KILOFEEOBE, ILOEL SRER, HEAREREOBE LKL S0,

35




FEEOEA L, HAROBEIZER L TWAETIHAZKER L LI A BN 50, BARIZESDO Tk,
FAITARISTT2BHOEL W) T = XL R =2 T VA EAE bOEFRT S Z LICE ML TWY
HiEZOLND, TOZ LMD, LFEOEAE ER O V—F2H8E LT,

3) EFLDEE

[HE] 5. AFALTFFIZONWTHEETIE, EOFa VIHEESNTVD I E bEZ 2,
13. BOWPD SROERRDLEE, B0 [HEEZRBOH bHEx 0,
15. LT DKRERNDE, THEHNEL OLKDEBTINLTHDLEVI T EBHEZT,
16. CTZOFHOFLEOR, HBE2HEZIETFTHNERV LD THEINES &V ) B X HEO T

SHE720,
17. BT 2 KEFARDFEHOEE, ARITEL LOFTKEEDIIICHAH LTI NFELAEWE
LB,

19. RIKIZOWTOFE OB, M chAzms EOFEL, HHIOZE L LTEBHWLRTY
Tmens bz,

22. AO®E #BIET L8, [BAR) OITFIIOVTHEZTZV,

23. bODORZ T LT OFE DR, MAD2HMAEZH>TND KDL EFITHEIOE NS T L

EEWSEED,
29. K& HFEDZLBORS, KITEENC & 5 EiF~DHERLZ NITKT 5 B 50 LG Iz o0
THEZIERW,

32. EHA DVEEDOFE OBE, EMAOHELFMH LIZE—%—I%, ka2 ATHEDATNS
ZEBEZT,

33. &L AKOFEDORE, Hbh-/KOITHIZOWTEZESHE, IER-KEENWICT 50T,
ETCHLRETHDZ EHELSET,

FROEAIZ, FEARLBEAG L 2O T THMEZED L 22 AN E LTWA L OITM R 5,
ZOZ s, EROEEAY [ERLEOREE] O NV—FICHE LT,

4) RRERRIR
[HE] 6. KBOBhE 228, BEAEOEZE L CRREZRFE, 220 FEEZEL &L,
7. KEBOXOBE ZRRDE, BEEEL T, WAL IRENSOENEZE LD La RN L

Uy,

REIZ X - TEEMSCHIBR 2 FF /- 5 2 L 1F, RIEARRE OB IZB T 28 A0S T LI LITHAV LR
L2FETCHD, ZOZ D, EROEEB%Z THEMRER) O V—T1038E LT,

FEH] 9. BRZ2BETHLOLEBEIRVEDOEHS>TEBLLLEEDE, TRETHHLIZKEE SE0,
FENEEZFALEHIFICE 28 L0 2EEEC, ThE LRTDHZILE2EBLT, FEHNEORE
IZRf W=D, BNRE ST T52 08355, TDd, TRTAEDIIIFZATZNEEED L H I
ENL, FEMANEIVD, EEXD I EICEAPEIND, ZIUIRERIA O3 L RO RO
RELRD, ULoHEBANS, ZOHERB %2 TRIERER] o7 V—71208E L,

FERA] 37. &9 FTHIETFHEEAHENDOONDD, LW EROTELFELEICEZ STV,
38. THOEE, TELEORBRSPEREZRHBE LT, GELAEVE S,

EROGEEEZEZ D LICEAZES LR, FELEORBROBERE 2 MW TTFRE L TUREL RN

36




SHETWL Z &1, RBEMRAOFEOIE L AR L TW5, ZOHEBNG, LiIoHEE %2 [RERR
DT N—FFE LT,

[EE] 18. TATVADFEHDOEE, kt+EZ2 —SORUEBEBSIZHTHIEIEI LEL L) RES
WLT, TAVCADOHEZZ2EE-\,

DD RO FEOMUTH D L EZ LA H0DT, RVEMER) O7NV—T 125 LT,

[EH] 20. ~vFDHEKGE TAa—LTrTOENTZHIZO0SEREN,
24, LODZ T LEBEOFE O, HAN—F —OBREFHEEICHIZOT SET L,

~vF, Tha—)7 o7, HAR—F—OE(EL, MERRROFEOBIC, FHEE D &ICHRT5
FiEaEBZ, TNEERICL > THEIDDERC, WELRDIBETHD, ZOHENS, ERROHEE% MR
R DT N— I LT,

4. DFEINE— ORI
NI N—E T OGEBORREEE ST, EREMTOFRI I N —E L T THDH R F—@DL,
NE—=2D, @, @FNTNELT, MNMORETHDIIA ZRREEITH), ZHUZLbD, RZ—2@OD
MAZEEAE ) TIEH TG & o) TRIEMR) W OB L, N2 —OQOZ N ZE I D FSHI IR
S, FNE GEEMERH B ONBRHL NI D (F£4),

#4 A= @LZ = OO LT & & DDA

PRS- R b PAt ki M
I FE O &EH (BE O BE OFE | O BE OSH OHE M
Ll (0 g 1 a2 0 a2 1 1 1 1 i
it { 8 a3 11 0 2 1 2 4 i 0
£iE 4 1 & 1 10 0 2 2 2 4 |
RAZERTH: |4 3 1 1 i 7 g 1 0 1 4
&t ! 71 13 18 10 14 i ] T 12 11

¥Iogewt, NEFECEEE] — TE5F L TEMIFTLEE] - T L
rEsnBiEl — TEEL Mot ] — M 232
L |
| K % % |
| it Bl

| | |
| 75— || =2 | 8—13 | e—1a
1 I

i

L oo | Liojeofesge-
. .

¥

* : p<0.1 * %k p<0.5 kksk o p <0.01 P
X3 A IRE DR R

A EMER

A ZRIREDOFERIL, K3DEY THD, AEMEp OEN0.05 LTDLE, “HOFMITHD LWV
HYTEMTE B,

37




ZOREREMNS, EBREMTOEFIN—EL T THDHE—@0 AFEME 25T 4 >DONHIT,
WERER DO Z —2D, @, QDI N—E 7 LR L TWTNE LM THY, FrZO, @& ILmEWVHE
FTOMETHDHEFEXD, ZOZEnb, rOWEH LTS MABER) IIEREICERINTELT,
Bl 2 OPFAIAICHEBRD 5 BICHFET D EEZ LN, RIS, £ADDIMHD
BrERCHrs, MAHEMR) OEAEZ, XZ2—rQD/N—vr7oHn M k) [l Tz
IZ1oF, TZ0ft] 126 254 LT W5, 135, Z—7BoEE, L TEEhziThbEiwn) 22y
BEGATE TZOM) OEBE, HBRENREOFREEICIIRE TE T, COHEBICLBEENH 5 Lk
SINFITN—TThbd, ZOZ b, HAZKEME 11X, FRERICESO TREDHEIKICHEL TWDEDT
370, FofikicbEN TS B BN,

5. AEDER

DL EDFER S, BRRHZEICER T 242 UeRM o ¢ AR 1%, #E i OIER s 3IcE
fEL, F£7z, FRERICBOWTREL TWAOTIERL, SO AHEBOFICHFET L L0 ZEnHL
I Aoy

SHOEBONEZFHELL A THADL E, "F—2OTIE, MAZEE) 1% 126, Lo Y L&k
Bog, HBOBRDERET2HEE, LER/NMNRBICE EDD LTI LIEE L, ) (42, Bl
DEE, MEHOHYDEFEHK L STV BREEZEAT TER - B8 O/ —7 2L HLELTND
ZEMnD, MBEARORERINZBWT, HMAZIEM ) % 56 - 8152 ofm TR r 52 Tnb 821D
o, MEE 12 T A7 70F v hofs E<BRICE, BOORICESZR-E TSI E0n, )
YRGS TEBR -85 L, 130, KN HEOREOE, BRKEOBRS LI R ESERV, | 72
EEELTE TEE OZN—FI2Z<HBLTWDE I EnG, HER) 13 M35 - 85 < [EE ofm
THEENDEEZOND, AEFEEOME] X 5. A LTV XRICONTEETIE, BoFa vICHEE
INTNDZEBERIZN ) REEFARE T8 &, T15. ZbT HKERRDEE, WEMLIELOL
KBERTDINOLTHDLENI T EBHFHZTZ, ) R EEED TEE OV —7TEZEBLTNWD T
O, JEEORE] 1% TP ° T&E OHRmE T ELBICERSEI LEX LN, MR X
6. KIGOEE 2T, EEAEOZE L CRMEZRFE, TIhoPEERALCHERN, ) &
ErGATE TFR) L, 137 EH5THETFREZHENDOONDID, EWVWIEROFELTFELRIZELSE
7oV EED T3 B8 o7 —7IZEHBLTNEZ Enn, THEFR] O, T4
S [EE -5 oBETEENLEEZLND,

NRE—@TIE, AR 1%, T14. B - WA BHET 2R, ARV EE RV X 5 IciEg
Lic\W ) ZREDOHBAEA TARIZHT HRBE] &, [36.FHONKFIL, TELEN, blehbBENTE
LONTHRATELDPOIIITK L SEIZW REQOHAEZEATE T#ZOFE) O/ V—T12%< s
LCWbZenn, THRIZXT2E] #B0HmE, [#R0HE) (OBEBEANEEE 50D L
EBEZbND, MEE X 12 ERX Yy XV E T2 AEROTE0, BIL EOBATIIHL TR L )12
FRE LW, 2E%ET TERICKTDREE ] O/ N—T1CE<E@TH2 b, MEHR X TBRIC
T LM ZBRGE T, FAICEEN B x6N%, EFEOME] X, X —rQ0 [EFED
i) LIZERICEARE o7, 2O &b, BRHEEICE T 2 HEERF MO —D2& LT EiFED
B LR TEAMICER SN QO REHARS D EEZbND, [RIERR X (9. EXE@ETHLO
LHEERNBDEHESTRELLREELEE, TRETIRLIZELSELN) 2EFAR [HROFIE)
DI N—TIZEL BT HZ Lnn, TR ORRDIE BE0HE) ITEAShb B2 005,

NE—@TIE, MABUEAR) 13 121, EBROEE, BATELonIThERZW. )] REEZFARL 1%
O] DT N—TIZEHBLTNDZ Enh, AR ZRHRO X 512, WIhoFERFERICs N T
HEMESNIIBEORIHFET 2 B2 bN5, MEH 1% T4 MYOREZBLET LR, BENKkboT:
HBHEDEZAIHAD L IITHE LW, 2EEEDT [HEY) &, 127 HBOTEHOFEE O,
HIROZLORE S LWL S 2B EETZ ] REEZED W) O L—T1ZE<EBLTND &
NH, HER BFAEMESDTAREOFVEZBELTCEEND EZ206ND, TAEFEORE] 13, Yo%

38




MERICHILE L TWD Z e h, AFIFHEBOZMERSREBER - TWNDL BN D, [HIEER)
&, TER) e T THF) [ 0~2 BTSN L, [Z20fM) IC4HESALTWD, [Z D]
WEETGR L7zi@ Y, CofEiic b BiET 5 2 e—T o, TRIEMRR ) OREH) 2B LS miE & Ok b7
ET2EEE2LND,

Lo T, BRREICBITS TREHEIEILTLLEVTINARAVWRTY - £ 5] ofic TAEEE)
BHDETHIE, BBIRHEORA TR EGAEZCIERSNEVETEEL TS EEZLND,
Z LT, TBRICxT 28] #B0HimESe, [Fiz0hE), 1ER) OBHOPIEEL TS EEXH
nic,

F7o, HAHZEICB T AU o ICE, ABEMR) 2E8#T 5 &, ML LIV —T OFFE
PHOSEVHENDZ LTI THD, L, LEEHEZERL TR ANTITARMTZ &1L TE R,
TDOZ LG, BREEOEBIEN - SUERESE LT, (AEEBEEETAMERH L EEX LD,

BhYIc

ATt [BZREEOULHZE) L WO HENS, BAOHEBEE ~OLEELOBEL BT 5720
12, BREERRED OO 2B CREZITY, REOHRHZEICE T 2 ABBEHOFEEZH LI L
T7o THUCTK Y, (AEERERAARDOBBHE DOV L DICRVESL EEX BTN, 1842 X0 Bk
T 5D ELRIFAENLETH D, ZOEHDIZ, (LBEREZE#R L CTHERELZIT> COEAA
KR, ZORBEZBZITI2EE 2 LN A KA B/ NARERHSOERIZ OV TERT 5 2 LR35 H%O
HEThD, o, BRAEEEZZ T M, AEEBOEBIIR LN DN, ARondEdudlok
FIRIEZIRDD, TNBIZONTHTAELED IMLENHHEH D,
BERAE &ALBUEARZ B O TRAMT O RIT v, 2o, HABEEP G ICHEL
T3] W) EERIE, ZIFANRLIUIL L, HOBEBEIZE EE->TLEI DD LRV, RAfEZ BT
VDL, ABEAICERT D552 L > T Db TidhnZ & Thd, BAL SN LSBT HEER
BO—ODEHIRVGD LB DD, TN THD EEET DI TlERy, thofEsttH->T
BIRTH Y, Bkx REEPLHEBEEICOVWTHRHFBZMZ b, IR BERES, HE LS
BRNEINDZET, LVEPRBERAETCHEBEEMEPEREIN W RETHDL, ZO—DL L
TLAHERBOM TS D D, KSFBIESND Z LTI L2,

E3f 3
KRR, NIERLEA GURBRRRYEER) Hoo IS L, RIRKFICHHIE Y ST - BUReE
BB O %, RIRKFHEEFHERBEREEEED 2D EI>TERLELDThH S, HELREK
FOBEER LI,

5| Ak
HARE—. 1967. [FOEOBBEE DI M) (WIEHK)
SCHREVEE. 2008, [/NVERREEFEMSERHR] (KA ARKE)
TR . 1974, [EREERT) ZRAERE.
/NIIEES. 2000, TRMREE O SUBBRZE—H LWOBFSER—) TRS2E9E] 24(2), 81-88.
EATERD - KDL, 1992, THEEAL L WiEDL D W RE] [EH AL
HWEE TS, 1E0> 10 4. 2005, THAR7ZO LR 2R B AR 3 FE~64F]) KAAXE
IR - =R, 2008, [0k & L THESPIRE—H LWEUOEE RO T—] ALEHIK.
BVRY. 2005, [<5k>0RERY BRI NZZEMERS ] skt

39




36.2. AFHMZERALT

ERMNRT 7o —F0%EThs, HIFKOELRLO—ETHY ., FHE LIk
DHLO LY HENEOT, FEREAHE T AEREE 21T - 72 (H. Otsuji, Tasaki,U, Taylor,P.C. &
Settelmaier E., 2009), K537 % TTH Y . AMOS & HWCTOfMTIZTASHOMETH 5,
728, Al UEBS S T AW OMEEIZ SV TR TR 2 LTV A (H. Otsuji, Taylor,P.C. &
Settelmaier E., 2009), /XU —iRA > FEBLZORENEE T,

BE, BB EOHEBHEFEBREICED L H 72

onombarary Prastites of | (LHDHBR DB O b, ERINTETH %
Sciencg Educati_on_ in Japan 2: AW F—2 2R L CEHBLIWL, 2HET
Supporting Quantitative approach.
Hisashi OTSUJIY, Yuta TASAKI ), AN ERIERE L PliRIAEZITo T\ 5
Peter C. TAYLORZ}, Ellsabe}h SETTELMAIER?
2. Curt o SIS, S350, vl B, T2 IR o 7o, BRI ASL S 20
Thun o0 20,5008 TAERER A RET S,

Taipei, Taiwan

Keywords: Culture Studies, Science Education, Multivariate Analysis, Buddhism
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verviel orihe SHvey HoYE (GEE) & 42 B L. [38< 2 5 /8

* 42 statements (items)

Education, Daily life, Science Education 5 J 75) % I—é < % 5 ‘%‘H\b foa I/ \J i "C“O) 5 _JJ:R k
« Five-point Likert-type response scale
Strongly Agree, Agree, Neutral, Disagree, Strongly Disagree L "C g}%ﬁ L 71’:0 i{l‘% &j: . %{ﬁ%%ﬂ "G‘ . iﬁi\
« 106 under-graduates (sophomore) of
College of Education, Ibaraki University }Eﬁ}.\ jfﬁ;l?é\ %ﬂ\'f\ {zjgﬁ\ &ﬂ\'f\ %r}i: ;’fﬁ]&

Math, Sci, Music, Art, PE, Tech, HE,

T 5 28 RF4E 106 4 TH D,

42 DHAIZZ 0wy T, HIIE, T E b0
HELEFREEY) B2, TTTOLO
“I will learn a lot from my students.” (32) 7‘2)3*%0)7{”5 §:(§E{ﬁf§ é ﬂ‘( E‘ 2‘ Z‘) - k 16 % 5 J

i O, £ bixa b, KV A2 1551(8),

Every child has the possibility to become a

ood person.” (18) f%ﬁ(ﬁﬂﬂl&o?‘: %%E%a:%@ ]fﬁ’) fb\%

The school teacher is a person who walks

long closely with his/her students.” (20) 71,: v \J (20) fot <‘:“C‘Z?) 6 i

Questionnaire

B T AT Ic SO TR 5. B S hr-
N factor THIZIIICRBLTE 5 &L W IHRED
ML = sl bOreracne FLRODRCERTHEILLS T2 b0
. " Th 5,

Factor Analysis
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Before Factor Analysis -0-
Ceiling / Floor effect(s) and Negative items

« Strongly Agree - - - - - - - Strongly disagree
5 4 3 2 1
 Ceiling effect : 5 < (Average + STD)
Floor effect : (Average — STD) < 1

« Negative items : (5-4-3-2-1) -> (1-2-3-4-5)

—> deleted item: 6, 15, 38
Negative item: R17, R41, R42

K734 2 1L U D RIS KIFRNER, 7 r 7%)
RUEREEEZ T v 7T 5, PR 501
\Z72 HIHH 6,15,38 D 3B #HIFRL7Z, *
7oHEH 17,41,42 O 3 T B IR0 Wilis S
R17,R41,R42 & L 7=,

Factor Analysis -1-
Number of Underlying Factors

WEOL- e

« Principal Factor
Analysis

« Eigenvalue & |
Scree Plot ] Lk

-> Number of F : . /g\_“
(4) ' TITTITIED I TITIEEE T

HAZMRIILT, FBEREDDD
z &Dﬁlﬁfﬁﬂ@?%ﬁ%ﬁo 2o HAMEDSY
v, ARFETHZ LTl

Factor Analysis -2-
Screening items
« Principal factor analysis
« The number of factor is (4)
« Promax Rotation

« Communarity 0.16 < Communarity
« Pattern matrix 0.35 < factor loadings

2 B B OERFoH i, K44 4 & Llallz X
W CTHERAE L, 2 2 CHa@EMX 0.16 LA
. RTAmMEIZ0.35 UL Eax A5,

i [0.16 < Communarity [T
i

? |More than 0.35

T A e TR H AT bDERE DD
éo

Factor Analysis -2-
Screening items

-> deleted items:
2,3,7,8,10,11,14,R17,19,24,26,27,30,R41, R42

-> number of remained items: 24

Factor structure:
24 items — 4 underlying factors

TOfER AR 2,38,7, 8,10, 11, 14, R17, 19,
24, 26,27,30,R41, R42 #HIFx L. 55 24 T8
BlokadZ iz LT,
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Factor Analysis 3- $oo THRAHI 2R T30 1%, 24 HH 2 %142
Searching for Underlying Factors Iz 4 % ;E:J:Ehl,jj_j_ z

« Factor structure: 24 items — 4 underlying factors
« Principal Factor Analysis

« Number of underlying factor: 4

* Promax Rotation

0.16< Communarity

WKW D, EoHEA b IEMET 0.16 LR
27 ole, BEFERIL 42.0%272 57,
FBIZZE D@ Th D, fRIRT &K 1A
ff &I,

o e

- > »ﬁ)%\/l* é
o ZZ s 2,
s | eon| oe| osz| a0 To N f Und |y g Fact

o Name of Underlying Factors

- H10 409 053 -.058 086 L

Factor loading > 0.35 T
->name each 4 underlying [m:| | o Sul o
factors
et [Tos | -203 129 112 35

Factor 1 Factor loading
H532 [ 1 will learn a lot from my students. 657 0j— 7’9—
H36 | 1 would like to study, learn and practice with my students. 653 —o

When a childs answer is unexpected and possibly right, I

33 | ould feel grateful to the child. 609

35 |1 will make students say "Thank you for the meal” when we sa1
2 | have a meal together in the home room or cafeteria. B

H40 | Teachers should leave out important points for students to 409

notice themselves in their learning.

Even though the teacher prepares a teaching plan very well,
H21 | he/she needs to change the instruction in response to students’ | .380

inquiries.

Attitude toward Children
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Factor 2

Hoa | When you concentrate seriously you may forget to think about

Joper —

B

T TEMOBIRIE AT,

1

Worldview

your own self, 4t
Hog |1t is necessary to conduct dissections of animals such as frogs | o
or carp.
H34 |1 will clean up the homeroom together with the students. 513
The school teacher is a person who walks along closely with
H20 his/her students. 04
HO5 | I feel something special when I happen to see somebody new. | 427
. Sometimes, all of the situations and conditions of a student
H23 N 312
condense in a slight gesture.
Relation between the self and others
TI% THE# Tho
Factor 3 " ’
Science education wants us to acquire a new point of view
H31 | whereby we can look into the mysteries of life and the secrets of | .593
nature.
H39 I wish to raise a child who says "It is the least I could do" when 554
he/she does something very good for others. B
. [ The purpose of education is to construct views, ideas and .
H16 . .o 526
thoughts in students’ minds.
H18 | Every child has the possibility to become a good person. 517
Hag | Teaching is like a practice; everyday there is practice and it e
never ends.
HO1 I prefer not to leave any food after a meal. 367
The nature of education
st -
—o
Eactor 4 U7 T L LT
H13 | This world is made in a reasonable way. 553
Hag | In Korea and Japan, many students do not like science even 525
though they get good marks. I sometimes wonder why? o
.~ [T will work as a teacher with a clear understanding of my
7 432
students as human beings.
5 | The results are the most important part of school science 6
experiments. B
2 | Scientific knowledge is the truth. 412
HO09 | All things can be seen, even in a flower. .355

Content Validity of each factors

« Factor 1 (attitude toward children)
Cronbach a=0. 664
+ All Correlations among items are

AR FZNENDOZLIEIZ O TR Z L
TV ER™ND DL, FHTFE2HIE~S,
gar oD ol 0.664 L 05LLEHD

positive R Lk,
Wz | towm| 1| | as| | w0
woo [ aor| voo| wr | aeo| sa| s
o | aes| | voo| aso| we| aso
s | aos| aso| eso| vooo| aso| 08
wo [ sor| ssr| el aso| veoo| am
H21 197 339 190 205 174 1.000
L. &l i 63:\ rIEE!VLHJ‘I‘I:HJ | 2\ 732
Content Validity of Factor 1
YA TATHRR,
Corrected Item-Total Correlations Cﬂreﬁc.g:al AIPRZ,:
are not low and not negative. Correlation Deleted
Alpha if ltem Deleted < a=0.664 H32 -496 -600
H36 515 581
H33 489 1603
H35 408 625
H40 319 669
H21 326 663
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Content Validity of 4 Factors

alpha
1 |Attitude toward Children 0.664
2 |Relation between the self and others |0.662
3 | Nature of Education 0.664
4 | Worldview 0.585

EARTFOI7 BNy D BT DLD
272 o7z, HEAHIEDHETH D,
HHAFBHATEDENZENDORF TIEDOHE
L0 INEL ot HIBRENTZHED
affiTnFRb sz Ny nDafilv b
INE o T,

Review of this investigation

« 106 subjectives

* 42 items -> 24 items

4 underlying factors
+Attitude toward Children (a=0.664)
+Relation between the self and others (0.662)
+Nature of Education (0.664)
+Worldview (0.585)

* 42.0% (explanatory ratio)

FEH

106 AZXGUT 42 HEN O R HHETH -
7o, 24 HEWKY 4”7 (T blaxtd
LHRerE |, TEMoOBRESRME), TE8ER ., TR
Bl)) ZhhHTE7Z, FEERIT 4220% ThHh-o
776

What the Undercurrents of
Buddhism is?

+Attitude toward Children

+Relation between the self and others
+Nature of Education

+Worldview

LD EZT, WOARTFTH D,
[ Ebloxid 5 )

[ ftho> BAFR M

Eier il

Mt 581

Discussion

« Correlation among factors with re-
calculated scores

« Not balanced Subjectives ?
major: Math, Sci, Music, Art, PE, Tech, HE,

« Factor Analysis using SPSS

i

T RTORBEEXFGIZ L TORNTED,
ToTCWDHREMER D D,

R EERS ., Fx 2B D AREER
%, BAEMIZIZ, AEoOFHES 21 HE ., 6

K1 Cffr L7256, F5RIX 574% L5
SRDHDTH D,

- trial and error -> appropriate model ?

4, AARXE

AR DA Y . 2008 4E, & ILICIEBMIBERIEAE 25 L CE 8 LB -, PR
FAEN D b IAE A, REEFRIAE, FRWRB A LWV I ARNTIV T, TR
] #HDY -0 L CHEBRE - BN TE T,

(A 13, BT _(ROEBFICH D, - AARE-DEFEHLLLOSCE LK
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41. OHP ¥—
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5. TEEBEISANDAVEEa—

SRR ISR, 1980 R, NHK PHGE BERIEE] okt S > Tniz,
BHRERMA LD LA H =Ry N« =T 4 % LD, BREOFRIT R NTIC
Abehoiz, L, NHK 77— A 7TREER0 o &8 S i, EAREEN S h %
M—EHIED Z L BHKT,

NHK it THAHES | OEBIZOWTIE, R EASUEMOEFEZHRNEL L,
FEEZH SEEE LTE D BTV DS, 2002, 2003, 2004), 1=BF #0213 5k 24 4 3
AT S 2y, AREMTRTE NHK (8% Sh, TEREE ) 137 27 & LTHIEIR
BlboTihnbo Loolz, Mn, AL B IHMOMTH D,
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L7, BRICE-oTEELT, A D LTEALVEELIZD T5H T, KALES ]
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BHIFEOTRTHY ., B THLHY LN, ZOLEEH TR~ #BEOBICKY |
NHKODEHR XIS, AZ P FICALEITITFEEOEMIZEI 0 B2 TVhE Lz,

FOPTIIMERICESORAE LTO [8H), BxJ7, R, FOREEMI 2 THS
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BT DHZ ENHkRE LT,

[FBDOFEEE] LWV IR THEZTHLH Y E LA, BB OMBFO IR %21
NIZEWVWIBERTHVELATLHY E Lz, (FHE) FEL L TEFESETWZNT
WeZ EiE, AlEETHLEXWREWHE RS T £,

ARTEAFESADR—L_— [FELZ L TWEEO BN 2»b
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E| OBEERED LD,

28 (2002,2003) (2 ZAUIE, SREHEAMT O 2 WO TEBZHE | 340k T, 2EOH
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6. 74 VEVTOHEK

Philippine Mindanao & Davao 11® University of Mindanao (23 C, International
Conference on Science and Mathematics Education 2012 &\ 9 [EFE&iEA 5 A 28-29 H
WPz, F1E#IE University of Mindanao & Assumption College of Nabunturan T#
%, FAEHO—2 & LT Z 21T 60 5y D3F & 1T - 72(H. Otsuji, 2012), HEKHK
FORETITOTWDRENTGLR R, HFWEKEE WO R L HEICHDL 7 1 U BTk
T, ZULEROFR UG CTREEN R D D0, 5l & H L AT 20 bR/ L2 D05
HEmoT-, MBI THRF Y 7 Nkl : REORE 2 ZN O RN 54 2 915202
Bl & L7z, i L7= Powerpoint ® A7 A R&RT,

nnnnnnnnnnnn | Conference on
ience and Mathematics Education 2012

hose iy The Oniveraty af Mindans & Let’s begin with a popular question

Assumption College of Nabunturan

[The University of Mindan

“Challenge to the Ancient Greeks”:
A Transformative pre-service primary teacher
training to emerge the nature of science }

a
Hisashi OTSUJI }
University, _

=
BOESE DBIEE b\ 2 b, ZORTA FEGIHTR L, XY % abe ZHNTE
F L5 RE B B,
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Contents

. 1. Who is the speaker, Hisashi?
@ 2. MyResearch Interest

@ 3. Daily Practice:
“Challenge to the Ancient Greeks!”

HBRIIRELSIHITH»PND, FH—I
Auto/ethnography DR H: %22 2 72 H O #7
Ire WBICHE OB, 5 I HEHOEERD
Wi ch s,

1. Who is the speaker?

¢ Palmer’s question:
*The question we most commonly ask is the "what" question --
what subjects shall we teach?
*When the conversation goes a bit deeper, we ask the "how"
question -- what methods and techniques are required to
teach well?
*Occasionally, when it goes deeper still, we ask the "why"
question -- for what purpose and to what ends do we teach?
*But seldom, if ever, do we ask the “who” question -- who is the
self that teaches? How does the quality of my selfhood form --
or deform -- the way | relate to my students, my subject, my
colleagues, my world? How can educational institutions sustain
and deepen the selfhood from which good teaching comes?
(Palmer, 1998, p.4)

Palmer ®”Who” question (Zx 5 AL
H) NEETHLZ EEERMH L,

PR E, WX, X7 T VAR L D
PRz 3E, BN A TE TR L,
BEBRFRENHF L LT, B oV H#
EEXoTWNITERZDZbOERELT
WAL TWD,

1. Who'is the speaker?

Birth and Infancy (I e

Birth i

* Grandson of a Zen-Buddhism -
priest

¢ A Son of a Nurse in teacher’s

family

Infancy ﬁ
Ses e

¢ Influence from a Science Teacher Ii =

[

[ASERA 2006 Canberra]

WRANRFOERTH D, BENSEVSET -
Too BEDHEEMOEM—FIZAENI,
INFEREEEOHB HER OB E NS K& R
=TT,

1. Who is the speaker?

Secondary Schools

Junior Secondary
¢ Student council, etc.

¢ Shock visiting Hiroshima -
Senior Secondary

* What is “Love” in Christianity?

* enjoyed “History of Mathematics”

P TIE, ARSIEE BT o7,

SRR TIL, Popular 728 B ~DIEF /AT
LB ThH o7z, F U A MEIZBIT HEIC
DNTHB X LEENH T, BFHLDARR
Ex A THEA TV,
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1. Who is the speaker?

Undergraduate days

Pre-service Science Teacher Training

“History of Science”

“International Internship Programs”
— 6 months in B.C., Canada
— North Vancouver Outdoor School,

'd

FIET BB BRETICAZE L INEAREER
flilC2 D a—ATh o7, Bl oFEICH
WRafiolz, 3HFRBEFLIKRFEL, A FHFD
PO R B in 2 L EHR L CH AL
BIRDD 07T NIHM LT,

1. Who is the speaker?

Graduate days

*Educational Technology
—@ Tokyo Institute of Technology
—Concept mapping (positivism approach)

*STS (Science, Technology and Society)

Education

RFBUE T4, 5, BE LRI &K U,
STS HEE#Z LB -7,

1995 FIZKRIEKRFITEME L TH B 1%, milk
D@ Thob,

1. Who'is the speaker?

After employment 1995-

*Grant-in-Aid(s)

Saskatchewan, Canada (1999) I %&2 Alkenhead
—[Aikenhead & Otsuji 2000]

*Sustainability Education since 2006

*Enrolling in the PhD course @ Curtin Univ.,,WA.

B 2 W72 & e ’d b, ezt T
720 1999 4RITITH T ZIZEWIHE L, 2000
IR Z G5 2 LBk,

2006 FENDITKIIKRFTHE T2 AT A
FEVTABE T 0T T LMIEHbo TN D,

Tab.1 Transforming Consciousness — 5 dimensions
1. Cultural-self  understand deeply one’s own worldview - values, premises, frames.
knowing. of reference, emotions, ideals (subconscious) which:
-underlie habits of mind - constitute (cultural/individual) identity
-govern social interactions.

2. Relational the value of
knowing with:  “the natural world -culturally different others
(ways of knowing, valuing and being in the world).
3. Critical understand how economic and organisational power has historically
knowing. structured our social reality (class, race, gender, scientific worldview)
and thus governs (controls, restricts, limits, distorts):
“our identities (egos)
“our relationship with the natural world
<our relationship with culturally different others.
4.Visionary  envision (idealise, imagine, discuss with culturally different others):
andethical  swhat a better world could be
knowing “what a better world should be.

5. Knowing in  realise fully that it is desirable, feasible and necessary:
action *to contribute to making the world a better place
(agency) +to develop the capacity
“to commit to action.
(Taylor 2012)

Peter Taylor i, ZHEFICHIT 5 5RIC
LTS,
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2. Research Interest

2. Research Interest

* (Aim) Cultural-conscious/situated science
education

¢ (Framework) theories in the West and hidden
Buddhism

ZIMB, T —<IZOWTRA LT,
SACICELRE L 72/ SUBIZHE DA E T FL 7
HBETHDH, HROEGRSTIEZ AV, BE
NIALBOEBEEHSYH LTV,
FLREEEIE TRl Th D,

Bodhisattva E
2. Research Interest

What is Bodhisattva (Ei&)?

Amida-, Dai-Nichi-, Shaka-, Tathagata
Yakushi-, (B03& Nyorai)

A avakened

who seeks awakening by Bodhisattva
him/her-self and helps sentient (£ Bosatsu)
beings to achieve awakening,

postponing his/her own

practicing, staying in this world

beside people

Kan-non-, Fugen-, Seishi-,

Deva

(B3E Myo-oh)
Fudo-, Aizen-, Vidya-raja
Indian Original Gods, etc. (X Ten)

protecting Tathagata, etc.

EPEIZOWT O (EH)

Cited from ...

TEACHER AS NURTURER:
ENGAGING PRE-SERVICE SCIENCE TEACHERS IN
WORLDVIEW LEARNING

Hisashi Otsuji
College of Education, Ibaraki University, Mito, Ibaraki, Japan
Peter C. Taylor
SMEC, Curtin University of Technology,
Western Australia, Australia

S5:Hamersley North Sheraton Perth Hotel, C5a:1615-1700, Mon. July 9, 2007
WorldSTE2007, ICASE2007, CONASTAS6
Perth, WA, Australia

THETHENL ONOFETHENALTET
W5,

Scene 2: toward the shape of coil

T46: We have disclosed that magnetic
power comes out of every where
of the cable. Then if | made
dumpling with cable like this..

$33: Oh! What are you doing?

T47: We can make a good collection of
magnetic power, can’t we ?

S34: Well, no. In our experiment, when
we put green cable on plus, they
attracted each other and red, they
repelled. So we thought there is a
rule in it. Ah, we will get into
trouble in muddled cable.

HARW 2Bl TERE] ORRTFZ2 R TH X
9 B3D—ETHD)

T48: OK. Then how about this? This is
very much organized, | made.
Electricity goes up and down very
regularly. Don’t you like this? Isn’t it
nice to collect magnetic power ?

S35: Electricity flew in regular rule.
Then going up and going down are
opposite. It can not make compass
move.

T48b: How many understand what he
said? Could you explain it again to
all please?
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2. Research Interest

2. Research Interest

¢ (Aim) Cultural-conscious/situated science
education

e (Framework) theories in the West and hidden
Buddhism

¢ (Method) Mixed methods: deliberation on
the-Self, auto/ethnography, historical
investigation, etc.

FEIFIE, BN - E BT AR D ZZE,
H Ok, Auto/ethnography. SCHAFHZA
mEMA TH D,

3. Daly Practice

3. Daily Practice

“Challenge to the Ancient Greeks!”
Related

— to History of Science

— to Mathematics

— to the Nature of Science (NOS)

— to the difference of “study” in high school and uni.
— to cultural difference of View of Nature

— to Methodology of Sci. Teaching

— to the Transformative Education

B2 DfFENS, THRFY &7 NTHkER )
EWVWHIFY DI IVERNT D, ZhiE

- B B B ORI B

- R CTOREDFE

jdl:F'ﬁT@ HARBL DB

- BIREEE, BREHEICEET S,

3. Daily Practice

Background information

* Astrology : started as military sensitive for ruler
N
fortune teller among citizen
* 7 planets (Mercury, Venus, Mars, Jupiter, Saturn, Sun & Moon)

« Distance, size, structure?  for Ancient Greeks

T )

* RICFOREPR

c TOOKE (ARLKED)

ERE Y T ANIIE, HREE A X R
BRI TH T,

3. Daily Practice

Let’s begin with a popular question

X:Y=( b—-a ):(c—b)

BHOMEDOEZEPEELZZ ZTLTEL,

3. Daily Practice

Structural ingenuity

¢ 5 Questions and 5 Observations

* Q1: Which is bigger we observe, the sun or
the moon?

* O1: Almost the same

Farth

520 Q&0 (Bl%) TiHEDD,
QUKREEH., EHLENRKREAZ DM
01 : IZEFRCKRE ZITHRZ D,

OO X HITHIT D
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3. Daily Practice

Q2 Which is larger/farther, sun or moon?

Ear\i/ Moon Sun
What is natural phenomenon as an evidence

¢ 02:Sun is larger/farther. Sometimes, the
moon hides the sun in front (Eclipse).

¢ What is the next question?

Q2ELLEMKEL BNDMN?
O2HFICHENERE L Z 006, ANRFAIT
Hsb, BRATAROLNZHBROETZHIL
77

WIZED L D 72N ENLTHN?

3. Daly Practice

Quantitative exploration

« Q3: How large/far is the sun, compared to the

- Q

Earth Moon Sun

* The Eclipse became a trigger for Ancient Greeks
to explore the universe “quantitatively”
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3. Daily Practice

Eclipse for ancient Japanese
e > -
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3. Daily Practice

Quantitative exploration

¢ Q3: How large/far is the sun, compared to the

" /.

Earth Moon Sun

¢ What do you observe, so far?/
Which phenomena can be an evidence?

ST, FOXHTRDDD, ED XD IpBlEs
AR L 9B D,

Moon Sun 03: Half moon
L Aristarchus
89" 50 (310 BC - ca. 230 BC)
1| 87° 0

Earth

- ) 20

S=20m
What about
What is the next question? | the earth?
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DAY= A | LRI D T U A&V
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Z,1:19 & L7z, BUNHEICT 57212 1:20
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S=20m
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Q4: What about the size of the earth compared to the other two?

04: Full moon (Lunar Eclipse)

Moon : Shadow of theEarth = 1 : 2

7?7 (Q4)
Al & BIEET 20,
O4HRTH %,

D 2E BT,

H OBE T O HER D E D

K& ROl Lo Te, HERIZE 572D

/

BRI, HDER

Q4, 04: Lunar eclipse

Ratio is available

If we knew the one
of the real size ...

What is the last question?

BEAD M E
DHiD,
1:20=(e-2m):(s-e)
H o HiEK - KBS =
Lot

0.35:1:7
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Q5. How large is the earth?

Eratosthenes, BC275 - BC194
Library director of Alexandria

“... at Syene (925km south) on the summer
solstice, there is no shade on the side wall
of the well, at noon...”

05: The angle of elevation of the sun,
Syene on the summer solstice noon.
south 7.2° south of the zenith
40,200[km]
Nort 925 X 360+7.2=46,250[km]
+".diameter of the earth is 14,700 [km]

12,800[km]

Now, the sizes (diameters) of
the sun and the moon became
available.
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“Challenge to the Ancient Greeks!”

* Related
— to History of Science
— to Mathematics
— to the Nature of Science (NOS)
— to the difference of “study” in high school and uni.
— to cultural difference of View of Nature
— to Methodology of Sci. Teaching
— to the Transformative Education

ZDORET
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Tab.1 Trap?

1. Cultural-self
knowing

Consciousness — 5 dlmenswns

2. Relational
knowing
(ways of knowing, ’
3. Critical - organisatihal power has historically
knowing « 4 socialreality (class, race, gihder, scientific worldview)

) " il
egos)
i with the natural world

5. Knowing in e, feasible and necessary:
action ing the world a better place
(agency) ety

4. Visionary
and ethical
knowing

*to commit to action.

(Taylor 2012)
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[EBE~i%4 : Tth International Conference on Science, mathematics and Technology

Education
* £ : SMEC, Curtin University (Australia) and Sultan Qaboos University (Oman)
H KF : November 4-7, 2012
BfEE L Sultan Qaboos University (Muscat, Oman)
e 7% : Hisashi OTSUJI, Elisabeth TAYLOR & Peter C. TAYLOR, 2012,

Re-examining Japanese Science Education from a Mahayana Buddhism
Point of View, Seventh International Conference on Science, Mathematics &

Technology Education, , Muscat, Oman, 6th November, 2012.
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Re-examining Japanese Science
Education from a Mahayana
Buddhism Point of View

Hisashi OTSUJI (Ibaraki University, Japan),
Elisabeth TAYLOR (Curtin University, Australia) &
Peter C. TAYLOR (Curtin University, Australia)
Seventh International Conference on Science,
Mathematics & Technology Education
Sultan Qaboos University, Muscat, Oman
November 6th, 2012

be?” What do you reply?

¢ One of the typical response in Japan is:

—“l want to be a teacher, being with/among
students, who thinks of them firstly.”

Unconscious value

HEBRHARBRTED L ) REERZ/R Y 20 & &, BARTOIMEZEZ T TF88 ich v

FEBEEITERDHAN] ThD, Bt

(i, RRALEUR ERER OB H 5.
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e Transformatlon of the Buddhism

. | Confucianism

Ly
Transmigration ($#38)
of ancient India
Deliverance(fiZB5)
Awakening (&)

2007 4ED AL DFBEIZ OV THEELTETVD
THIC LU DN TR D, D AJREAY 100 4R
o T, RRALED sy Tz, R ABIIE A D
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ot Four kinds in B. statues in Japan

Amida-, Dai-Nichi-, Shaka-, Tathagata
Yakushi-, (803 Nyorai)
.

A awakened
Kan-non-, Fugen-, Seishi-,
who seeks awakening by Bodhisattva
him// entient (74 Bosatsu)
bein akening,
post
practicing, staying in this world

beside people

Deva

Fudo-, Ai g

(B3E Myo-oh)
Indian Original Gods, etc.
protecting Tathagata, etc. Vidya-raja
(R Ten)
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Characteristics of M. Buddhism

Transmigration(§38) of ancient India
N

Awakening (%)

Middle way (:Pﬁ) = accepts A and not-A o ot
avoids extreme way

Tolerance (B &)

Emptiness(Z24H) <  Deliverance(fi#fi) Gautama Siddhartha
2

RFELZOREE LT, 22, duE, TAZRY L
Too ZRITERE I B R ZRBEIBRIC 72230 .
BT THADIMBCDRR S, LT L EICHAD
DFTERY) BEIOH IO D LiER L
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The Goal of Education

rc]>le person

!—I—\

M. Buddhism

the perfection of the wh

DR TH D, ZOHFEITIITNH
HOMIZH D Z EITRRON, FhiT TR15E
Th b,

“Bushido: The soul of Japan”1899

¢ First Sino-Japanese War 1894-5
Russo-Japanese War 1904-5
« NITOBE, Inazo (1862-1933)
* Religious Society of Friends
(Quakers)
¢ the Under-Secretaries General of
the League of Nations 1920-6

1

-4 Inazo NITOBE
18 1567 - 1933

It is still a living object of power and beauty
among us./ still continue to shed their rays
upon us. (Ch.1.)

noblesse oblige of the warrior class
the code of moral principles

HERARE BT DN TWAEBED BEIL, A
DDN KIFAL

H Honor

..
Duty of Loyalty
Rectitude * Politeness

%'T . * Veracity (Sincerity)
/ : Pollteness o Wisdom

4}13 O

* Benevolence

u b Veracltv
l Wisdom ©%
Courage ~ Benevolence
[ 1 gonmAE L Dok ]

BIEHERTLISR 150 FiRE TV T, AT A ABfan
TWEHBEIMES, WELFE- VDL EBEIHN
B, {2 AL, Bk BARENEETH D, HESOR
TiEE, ILFRREZETH LI L b hHo T, PEHD
BEOEBELERELIZTTND

Benevolence({Z): Love, magnanimity, affection for
others, sympathy and pity, were ever recognized to
be supreme virtues, the highest of all the attributes
of the human soul. (Ch.5)

Politeness (#L)is a poor virtue, if it is actuated only by
a fear of offending good taste, whereas it should be
the outward manifestation of a sympathetic regard
for the feelings of others. / It also implies a due

vecard farthn fitnace Af thinae Lo,

[ “l want to be a teacher, being with/am

students, who thinks of them firstly.”

sympathy. / Its requirement is that we should weep
with those that weep and rejoice with those that
rejoice.(Ch.6)

ML) FEREM R O TIEHRY, mEORELE%
THLEZAIZEHR DD, Tk, BHETRAL,
HIAR L 4 BTG ICEN D
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The Goal of Education

Without veracity ({5) and sig
politeness is a farce and a show. (Ch.7)

The first point of observe in knightly pedagogics
was to build up character, leaving in the shade
the subtler faculties of prudence, intelligence and
dialectics. ... Intellectual superiority was, of
course, esteemed; but the word Chi ... meant
wisdom in the first instance and gave knowledge
only a very subordinate place. (Ch.10)

B AROEED BEBUTEEL TV D,

HEETIEAEOERE B L TV, 2, K

Conclusion
Wisdom
Politeness T

Mahayana
Buddhism

Goal of Education:
Perfection of the
whole person

Bodhisattva way
Teacher’s way

Science
Education

Buddhism

F LW, INFE TIHMHAOHBHEER~DHE L
WORRETH o7, Al THEE] £ TREFCA
0. DaEHICRoTN, BEERRLTE,

FHREOBEBETIIZ ZETTHo7D, FANCHEH L TV PO R T A4 REERD
HCRRIT LT, BIOKR TEATIADSHTH D,

Another related narrative story:
School Science TV Program in 60s - 80s

twitpic.

OFELE LU TER LR TEAFSAICA
2— L7, PREAEL I TVD,

NHK 425t TERRMER | € 60~80 ARz, A

VA=

The retired voice actor’s Retrospection

* At that time of radio area, adult actors needed to talk the kids
voice without visual images. Only through my voice , listeners
image their own story and go into the world of drama, it was
not easy work at all to act a natural children for me as an
adult. | was not skillful, | read script again and again, left the
room, opened the heavy door, keeping distance form adult co-
workers, practiced many times until my satisfaction. There
was an elementary school near my home, | saw several kids
played near the iron bar. | went close to them, talked, played
with them, to learn their characteristics of natural talk which

fferent from adults’.

hat time all program was live and could not re-play, no .’
Tuse. So, still some stories are word-perfect. As profession-
. ' only me, all staffs must be in tense. 2

The retired voice actor’s Retrospection
* | got married, kept my home things, became a mother later.
However, after | go out of the door of my home, took train,
went into the gate of NHK, broad cast company, and to the
studio, | totally switched my self into an actress of child.
Unconsciously, | depressed and depressed adults mind, the
way of thinking, sense and voice, in my mind, to accomplish
emptiness, not to lose the mind of children.

Looking back, | have acted children through my life for about
quarter century. “Children’s Voice Actor” seems to be special
and there were a lot of difficulties. | am unable to contain my
joy and fun to establish such a special , my own world.

“A" and “not-A”

TELOTEBEL, RAOBGERLEL, &) IC L TERICERATZ L VWS, ZZich, [H

AORRER TS Z LR TET,

N
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8. IMNEXTOHOEHEAR

WEEORBEIIB L ZL ED#E Y THLHMN, TEBITOWRN EREDIZ T TELEDT
B,
8.1. FHEHOMT
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A . | T aRt
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S E 140,000 695,000 180,000 100,000 45,000 1,500,000 | 2,660,000

o . 160,000 170,000 460,000 500,000 40,000 270,000
AT G

330,000 960,000 310,000 1,600,000
REEE 427,548 854,340 148,000 170,112
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77,
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Ea Iz, BP0 Vot EBENZRFIEDBIRD AL, WS OO0 HFENOEHOOH
Do WHREIL, BT — X N2 Y 7 § NVivo 2 VT, HARBIEEZHE L TRV,
(B2 20E S bAFZE ] (CSSE: Cultural Studies of Science Education) @ —iiz 15 5
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