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How to Relate Field Experience in Nature to Help Develop an Earth Science
Problem-solving Capability in Students

T %

e

Hiroshi SHIMONO

Abstract: 1 first describe the importance of the foundation of Environmental Science
Education for students who lack the zest for living (IKIRUCHIKARA), represented by
the symbioses between human beings and nature. I then discuss the importance of
developing a cultivation of Earth Science Literacy for environmental assessment and

problem solving.

Key words: natural environment, environmental knowledge, problem solving learn-

ing, environmental education, field study, earth science literacy
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Historical and Philosophical Study on the Value of Fieldwork for Improving
Teaching in Elementary and Secondary Schools in Japan

B o 3B X
Tetsuo ISOZAKI

Abstract: “What can we do as science teachers to increase students’ awareness of the
natural environment?” Students better recognize and understand that Nature is a
fully-balanced system through immediate contact with the natural world. For this
purpose, we emphasize fieldwork as an integral part of practical work in science
education. In this paper, the author re-examines the principles and methods of fiel-

dwork through historical and comparative approaches, with the goal of establishing

better teaching practice in elementary and secondary schools in Japan.

Key words:

fieldwork, historical background of fieldwork, aims and objectives of

fieldwork, methods of fieldwork, school-based curriculum
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BHEEE L, SV —THOTE b Icb OBEP
AN DIEEICHIRNTH 5.

b AA, CRLEMLHEEFBAEFICEVTHIE

BicEohstdBbhisv, brEICBWT, HE
£(1963) &, BAFEOERERS» S, 1 BITHMET

3. o%vp, EELOR, FAFHOBN - BEEZN
e L, BEmciTo o EsE@ L kT, £
Mg NEZETHA.

2) BAFEEMRETIER

I, Rl @R HECBWVLT, IhETHED
FAEENEEE SNEh D THA DD

R, b w4 & (Twiss, G. R, 1917) (&, FPAE
BAAE (Ko +2BRE LT, HMEHERLT
W5, F712, k3I4v (Tomikel, J, 1972) &, #EHiC
B o AN SH D T L EERL TV D
NA = vOL FoERE, BAEHICET 2H8MD
BEBOPICEBECTHEPEE/LTVEHOTH
5.

TEE OB & Bk, Facs v TRE - AfficH
BIELTOWE DI ML) ZLANIELNEVD
HETORES), HEPHENT 5 & L HE - EFEOIEE
L ORES ), HETARTHAEEONE & FHE,
LV O DR, BA¥FEOREERET HEHE

13 EKTH 5. | (Beidlman, 1952: 114)
bbAA, BAFENEEL S DI VO EFEEMT
MY ORRETIEE V.
A )4 i3, FITHEENT L, TOERELTO
3OIEHLT VA,
DKV RF LI VRT 4 v 2 KIBRPH B
L. BIA I, BEvLe, BRRIEETH 5.
@Y 15 8IZ « #FH (teaching/learning materi-
als) MAREBLTWBZ &, FlzE, Stk
VSN ZAPBI W &,
BEETHFEEIEOE) & LTOFNACHEBEL TV
Wk, flAE, BEAFAFEHOEFEe, 4 -
HFA ZDOHFEHEBL TRV &,
—%, bHEOE 2 KIERKE®RICET 5, BAF
g%m%ﬁégﬂK?Vf@ﬁﬁﬁﬁii%iébf
ALH (F2BH).

&2 FAFHOEEFERN

® X BLoE E KW (B R
S S ol M oo £ R A B MO E S (&)
20 19%3)
O % B o BB F L, @B H ML,
g om (1979) ® % 4+ K K Lo mM¥E, @B O
ST S e T - I BB ® & X%
A S 3N N SR /S AR 4
@ F < (T B oA OB OB C B M A @ 8
/P < - i I @ % & T
oM o8 OA F X F oo T ok nLAL @
s omo o 1982) OB DR KRR 4NN DD
T B iE A . @ BB HE QR
BOiEE koAb o b % & bk
o MOE N bhH D
[ORE"3N- I RN | @ &% & o K E
fE B ( 1986) LA B oK, @ MM ER OB ®#E S,
@ F B oo % OE K ® X K B E®R, O
B L ok B oo T A
O B/HFE B R, @O HM B @
B R O R o W OB X, @ B8 oMM
o B oEB® L0 RS, ©FF
B OF O 199) o oo L 2 @m0 MBE, ©% 4K
B s F Y LORBEBGHORBRS,
@ RN OB K OB LD KR
X, @ # A FHOAFYS

£2ONER, TRTHIA vOSBICHTEDS
CENTHEETH B, DFH, FERENC bEFEORE L
AT, INLAHAYBEEEYS ZARANBERER
WEEMNTELTHAD.
2. BA¥BoAM - BER
EHASE, znEEoBEY - BERCET A RER
SFELOBOVERSANRBY, JITR, FYTV
(1974, 1982) O HK) « B¥EmOME LFHEERTA L
D.
DOEAEEB R, SHMCRES N —BEHEE L HE
HBEOHWA BT LI Lgdhidid s,
OB AE LT, RE - A, FAOREIC
ST, WL RRY 5 T &ICEBR A R
& cnid, Mo, FREETL REC
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T xR

WEEXP, BHTHIITLEE, &50IKE
I, T*F27&LTHB0REAFLELT, B
NDORIEIC>WTEBE L0, BT 21-D0F
o TbH B,

be b OB, M (1970 ERFE) of
FHEF2 (Association for Science Education) @
BERRE TRani TREOXR] & THEHEEO
B KBESETERE N bDTH S, NEMICIT
b THETIEH 205, EBLORZOHEDHL S
Th 3. boﬁm ROEEDH O HIE, 1FY 20F
FHEEHNRER L 2RO RN AETH 5 (B
I, 1999). oi@ Heimo kRt (EREE O EY
TR THEREOHNAERTEL, SSiczhiZd
TRDE « AOBMAREST 2) 2 KMEsEH Y
FadadBELESNE £, Qb4 XY DL
FIREBEZRCESOTWS, 20, #%ELLTOM
FLOSHBRCTHL - BAYE CH 2. B2
hEEEENET 20T, BAETESLH Y
FaFL%ELTC, TEOLLBIIAEELTLS L
renin, ZELTENSFELDIIRICED L S ITiEN
ENdh, EnHTEMNEEINATHS

iz, BHIGR %JﬁtﬁﬁmbomeLf&;
. 8B, SRR L TERIEOBE TEIS L
A v DAFET B,

OZHRIFI A+ IV EBENZFESH 5. (BRI
FHNLEOHEPIHEC L — VO, IR, R
BHNCEZ B, KREREL, THET 3. 54L&
ENTTF— 5 DA —ATIT-70, AL
WLEMHSITS, %

OFEE - EEMNL R F L EEEN AR ESE 2, (B
AP BAc B 2 EERISRIES Hue L, @
%T% FEERIC BT, AIREIS IR 0 FRES - ik

WINCERGEEE ST 5. ERIcBLTTELT
%gﬁ%ﬁﬁk_té BLT, BA¥YE4A 7 40—
VAN

QEMATHEEA IS T 5. (BIAHI: SBEM»HE
SRHFAYETHVABELG L O, HER
ZEed, FAL, fEEd 3. %)

@B « BALEMHE S 2. CHENCREVETES L, &
FHPREIEARIET S, &)

COBEERE, ZoHMRICESE, e
ETH (16 5%EF & 18 #l%) 10 E M & 1 2 205
(external examination) @ ¥ /N2 (HIGEH) %%
BHEICLTIERE ATV B,

3. HAEBOARETH
BAEEOHNT®RICOVT, TITIRHAFY 20H
BHEGRE, WEHPEE, HELBEBEREOEL L LEE
FICHR D EFE & THE .

%9 1937 FFICHEE (Board of Education) A ERE
28 (elementary school: 4 HE/R &34 D ELR)
DHEED DI AT Lk TR O - » DIREE
(Handbook of Suggestions for Teachers)] (1937) T
i, THEZ | 1c> 0T, b FHESOEK TR, +
BOFE L THHIBRENZRETHWI &, T
Z ORI B o N 3R/ SHERD F £y 2 13HI%
ENBZRETEBZVCE, LD d HEIcB VT
3, MECLELFETS>ITELGOREh LS, 2h
SILE A ZMBEFHOEEII VT, Fhiikors
HICEE L TIPS IRIBE N TV A L B El-o 0
THEEIREEENTVE, ééu,%<mﬁﬁ
WTFEbIcBIE, SHOYENITEHE S,
BB L Dk S ICEEEB L TV R Dh, ita
AP TEOLENHAR A E RIS D L S c B BE 52
BTVWEPEEETXETHEEENT VS

BEWRE O 72 % D KFifH 2 (British Assocaition
for the Advancement of Science) o Hii & %< 11
1936 F£ & 1937 i [HICH 1 2HIE S| (BAAS,
1936: 291-295, 1937: 281-290) & B4 2|4/
BLTWE, TD5bH 1937 FER T, WEHE
P oREHEFICE T MBS (b2 IIHESn N
B DEFNYSNRDBEINTVE (R 3BMHE).
CCTEESNZDE, FHick\ TERo MR+
BT ILEUL—BLTHINTVE LT 2.
BIAE, SLLDN ITd 2HRTIE, HBSEEE L Hig
FLOBEW®IC > WTHEE Lz 0, Ikghnlicpm L
TBICHES S L b EZ, FNAOBEBEKIISHIFE &
WEBERBEINTVWS, chicwfl, or ik v DK
BEER S BAR D S HAYEOBSIcEEThE T &1
rwone s, MEEYIEE & Ol - 2 xR
LIcFE O id 5 C L pfsiiahcuns, 2L
T, THRE - &RASPHREBEE L2032 Ly
5 LICHERSIADNE VL S SHES 12, BT
FEBEEHNCL BBV EBAEG AL - 72280
DUBMDRPNT VS, 1012, £3Im5 S nTL

LD, FROH ZHIRIC I 2 HAET IR S 1
TLER, FOFFEE (LAY Y 2) B0

THEET 3 » 3FRPHMOEM It L 2L E% on
5. COWMEHLEUHH, v+ — (Winter, W,
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®£3 KEHLSHEREOMESE (1937 RSN AMEY [ LB SBHAEE (HER - EBZFLZO) [T
Bl omE

VEBE AP SHE BMPEHE
EREBER | NEERIL PR PR B (First School Certificate) ERF R AR (Higher School Certificate)
1. AROE| MG KA L HEA & (5 OMEFUNIKRIER DF) (KEE D)
- Jiphase ] WA ZRE, B | MERRE SR 5 X 20 % =

%. EI%%%E ﬁ)ﬁ*&i»:}_ﬁgr f?ﬁfﬁ - 23 ZHER (20%) | mELLTOMK

. R, Fa3—2, Bb i DEARHF %

ﬁ?%bﬁ E%ﬁ% s, BE, | EamRs e oy | mas

z T £, B £3 8 %) i D, f
ZEAOW| BB wEE RR) ( HBIH ORI E R
P 5% 4 1=

AT REbx | WERGOBRE  WEOK | R e

K, Koft @ REEl, ®HH, A ERE (2%) | HEROESH

T B Tl preveven ( A

i 237 WHE Y 15%) |2

) MEMOLRE  wRmFEL | %) | EkeE

6. M)IO® VWHETRB O FE HZOEH (6%) | LHOER

x, Ko | RRE KL

Bx, BE |AEO—BOURSBICET | LB EEORHA (7%) |1e®|

7. XKk PEL  ARDOSE M

-1 ROBES LB aDH | 41¥Y xfﬁahéj—:fzﬁﬁﬂ)ﬁf&k B E O RE

8. Ak H T5%F 7 %)

9. &M HEZ L AR 0EbY
10 BRME| —oa— 2%, FOMET| hOMES  FRSEOHE, KAG%5

FOHE RESNEY, FRAEO | OWE, WEE, DR L HEOE | £% - £8FL, LROME Y ZilhbbET
1. MEFE | RBOFEZICLYBYISL | R (20%) [fTbh3X&ThHs. Thud, FILL-THR
=<7 ShiRBCESHTER ShAEBIMEER, ﬂcEkEﬁTb%%ﬁ%

PITbNBX&ETHDH %8 - BB% (practical work) ¥, Lk | EEN B~ THD. (1K) HE R L HE

ALz D DFEY 7 ichbT, HHOFTIRY Mﬁ@@+¥ﬁ#mki¥f&é AR
THSERY FbNAREThHS. PHOWELF| (field excursion) ICHL T HuIFZ D AR O
Ty, £ LEHERT A MBITONDRETHD. '-1%1%5(2:%0)1?;;7%0)&%. aEVD&Ekt
3 fth D FL D ML HEYeEoRE, wEROFE | BOME, EAROHTH ; BERM LRFHIC
HEREANC . B AEB (field excursion) . BERMOERDCONTREINDERETH
SRNB. 5.
3 EHABRRAR (FSC) OFMNOKIERE, a—AR2EIEHLFEGTHD.

1938) bHFICHI L A BFAEESEREINLENETDH
LEEHLTOVA.

$71:, ¥ a— Y (George, T. N, 1964: 546-563) {4,
M4 0HI%%#: (primary school) O REREZDR
FICHANTHEEAREABE TS L TE 2R A0H
258, WICHTHHOREIATHE D %@L THE
OEBOEEHNH B EEERHLTVWS

X5, b vy v (1982) i, FAYEOEFENS
HOEE» SRO LS ifEmEEEIH LTV, [F
A OB & EfICRET M E R, EE
HEDERT, FOLIBEEALMITBOLT, B
BB SN TER P> ERKDNVT, 2D
SWAE | CREMIGER TE S LB e %l
WAz, LLWHBEALSKBKINILEND B.
(Thompson, 1982: 64)

EFNYSNRSEDTHIORLERRER, FA
HEWOHRFRCEALT, UTFOoL> HEELGTREE
ZBbDEEZOND.

OBFAFYHoNEE, BE - EEOREERRECREN

CBES AL
OBHAFHONEE, HFEHSRICRET 2L+
FITEETNE L.
OftFEFE & oBE#EIC bELET 5 L.

4. BHAEBOAEHRBALTEDHRMICTSC
HIi—

A E A BEMNICIT S o DR, BRI
£ DEBROHEZICL > TIERsnTVE,. T
fu,ﬂiﬁﬁ"féﬁﬂignﬁbréﬁtrm
Br o4 20T DREEZREALL, DOEEGL
;07%0w¢4*ux@t@ﬁ%%£ﬁ%%@$
L, BAYEOMBMEHRCOVWTHRETAHLD.
HE, FeA A0HRER, 1917 FEEEVINED, &
AicBVWTHIEFICRBREL LD TH 5.

OBNEZICE N THF—ANTEHTEDIAR

b oA 203, —RIC 1 AOEAINSHEMTEEDIE
25A@b35A&er5.it,77—7(amk
F.R.,1932) {4, AWML AL LT, 1 V=76 A
Mmoo T AEERBLTWS, /~—o— (Harlow, W. M,
1946) i1, 15 ALIFELTED, bodEyaT 7
(Troy, T.D. & Schwaab, K. E., 1981) (3, D7s{ & b
10 ADFEHIC 1 AOEKMMIBYE T RETH S LE
ELTWVWE, —7%, baEkBVTE, HiE1917)
u,1A120A,2A@ﬁa®ﬁD135A&ﬁa%
~NETIREVESERL, MHE (1913) &, FEFEPE
B EhoMELT, BAYEFEEKT HEE,
SGBTITORETHDEEERLTVS, IN50D
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Bfld, 1 AOHEIS oD DFE b0, BFAEE
DEI - BiE, NAEL LML 2 EFEC, B4T 5%
FOEENIC b & B, —BCHORPB VA EWTE
TE5IEEREETH B,

EI AT, 7AYHD Earth Systems Education
(LUK, ESE) (F¥f, 2000) k1) 2 BIAMLERES
Ra L, FpAEE IR, EREImLIA T, EE, B
BERoHELSSBML, &5IC7 4 —AVFTR, FF =
702 HBBML T RSP, KEMHEREFB L.
BAER, RERZy 78BMLT W, 42, Chk
D5, 4% — (Walter, R. L., 1950) &, B2
KB BMMARE - EEEE & OO EE A 1S
BLTWwa, &5i, Fllzk 3, BYEE v -
HEEBERREFH L CBAEE RN TH B C
Eld, BRMICEER I ATV S, Ok BEAET
DOREWIRIEICINZ, JORE»SRBE, oy
(Lock, R., 1998) i3, BA¥E (2 DIEAIBEHE O
FHD BT ARERE LRI L A HEN SRS o
Yrr MERREFEL, B L CEBENIcERT
SLHMAFBICARHEBNME 5 L BRI L &
THD, PFEEROD 2 HENIEFEOERL TV 26
TS L D RIS EEHIOIRETH 5 © & A5 L
T3,

%0, BAFETE, | AOHMOEY S 2Ty
bOHOGEETEH B0, 2hllLicHAEBors
FIRIE A 5, B OVHEA & BZ 7 58 O @) A% o
BT & B ERR & s AMOER m « AW

EITHOBL, REEST VY7 N TEB LD ICER

BEEZHOBTHBIRETH S, #Hifib, FEO

LhoLpoREEOKRSL, Fir, BEESEAT

LTHL LERTH 3.

[(BEFB LR E]
CRBFEARTEL, XEELHE, OHEELBTH

<.

cRERICIA L, ABRZEIC>OLTOSERE S TR

LTHL.

B D E]
cFEOAERMLAY, RIRERRRL 720, BRIEE 4

L CTHEBRERE T 5 2 ENTEBERBRASVT,

/N X o & v (hands-on) ¥ & & MEBERIENS T

& DGR AEES 5.
<FANCTRI B Lk, B2, E9EE KiE

BB, ¥4 TR« &y —TERAE G SITHST 2Hh

FHELTEL. ufEThni, Bt x, ®ETH

NEFBFCFMCTITS. L OBFAYE v 5 —

P OMMOMBICFHEITY, FiEEREETE

o MM LIZSWTHRHEELTE L.

TAH (1913) 13, KRB L TV ARIRICE » T
FEH DR AKC 2 DIGHEICBT 2 BREBRNERHSE
D7, ZORBRMAROEELHEIC & - THA
FEETHE « FITTRETHBEFELTLS,

2FD, EONFRTIERLAZLS 12, 2 -2y
CEERUL S NAFAEB A1TS DT L, RO
AHLED O HARBEL F & b DEKE Oith & Vo

BiF) OEHLEERERLEL S,
Q¥ B H DEATER
FRMEME LT & b, ¥REBEOHA &G
EENOBEH, ETELERE, BRORTE (Hh
FEEGREE DY 57 1), HAZT AW S
BoBHENEAL NS, 22T}, EELTro
1&2277(1981), J+ F<>¥ (Rudmann, C. L,
1994), /N1 = v (1952) B XL /¥ — % > v v (Par-
kinson, J, 1994) O/ZEICO>VTE ENTA L S,
CAREEE O] L {R#E ~ 0]
* BAEEOF & 12T 2 MIECERR 0 HEH,
HENHHEE L, FREPERIHH SHASEOH
AARLNRETH 5,
- REEICHAYH ICREY 2 EEERM A L, (RHEES
SRIBEZ/R B SLENS D, FFEBICIEEES
TS NCBHNFH OHECFHEE42TH L <H
CNETHB. L, 24 BRALL Fic b o 28528

BROAMILLAEZRL CGHETEL, £t ~XTh
2EVH T ETH B,

LEE L 4]
cERNCHBIL, KRSV TF = v 245, F77,
FLEOICHBEAMET 2,
CFRERBIRIC R0 F 2 v s SN, BESARERE
ZEWT L. HI0BET s v F OREEAE
L, HBEOFHI > WCHEEL TR,

c RERFORUOFEEZHE L TB L, BE, Wik
BIEFIC VT O EEEBFICHET 2,
cHAEHoHMNCHicabE CHEAHEL,
Fxv 2 )R FEERLTEL.

QBREA X

Ty Y=L+ 74 + (MacKenzie, A. & White,
R, 1982) 3, HA¥FICBALT, F&b%:23-o020
=TI THEBEAT-TO 5, RIS S
FE2FEEDA, 2 >OERBEE bIcBMc BT 28T
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X, 05512 [NEERET 7 o~F (con-
tent-oriented approach)] ML, ftho 7 v —713
(o€ FEEAE) EWM7 79— F (process-
oriented approach) | ##H L7z, Z DGR, &k
BEERTECELT, YovxERT o —F 2
MLz v—7Db - & bR, HHBEERNEEN T
7o—FERALAERBEE CTREELEZEED LN
Kot TOXIBFEREMELT £V 4
(1993) i, BAFB BV TL, HEPERE TR
AWV X e F VIEFNCERTRETHD, O
LAERT A0, TovAERT e —F AR
e ~EThHbLERLTVS,

—F, N4 v (1952) i, T BT 2RI
BARRICEEHBERETHY, TELIAFAEY
B L CEHEBICEREAE TV, BAEEDO Y SN
Z&%cTM5%u,ﬁ%@,ﬁ¥$ﬁ%£uT5;
D HERABOHB DT AT &5 FEbEIEET N
xTHLEEHLTVWS, 7, v F2rid, A
BVWTE, FEOMERPRRAEEATT 58RO
BARBEDERETH D, LTLbOEHI>EREN
RIEEASH LTV B
bAEICBVTIE, Bhfuc Raud, MISHEETE
EARER i IR R N R OB H Ic £ B &,
Mg Tk, ORERELQAMBED 2 >MEE
xNhTw2 GERSFHITZES, 1920). 7, hERT
CBAL TIZERE (1980) A5, BA¥FICBISTED
@ﬁﬁ%%ﬁﬁﬁ%%%izf,ﬁﬂﬁﬁﬁﬁﬁxé
FRHEO o DgEE (BAFEEITE ) 21EEDE
R A LR, BTN SIS AREL TV A,
112, bHrEOHEIORE ERVLT, FAFEEI
Wi, FELDORHL SARITE Y —/%E%
L, ZOEEICEDEIEEEEID ANSNEI L
MEEINTVLALSICEOLN S,
@EERWEEOILE

£ OWMENIEH LTV BEDIR, FAEEOEK -
HEEAIfEC LTHL I &TH-7z. TOHN - BEE
Db &I, TEEVFBONRMSLINDENETH
3. <+ — (1995) bIsfEL T 3 &k O, FEERRIC
& - T,
THAD.
®7—7— b EDOIEK

R oA Z(1917) 13, ERIFICB T I2ERFLRL
o, APty -2 v— b EEKL,
HANCFE BICHAL THLNETH B EIEHLTY

FHENRICTELEBMIE S L bafkE

A, Ft, N4 (1952) 13, FIRICEHE L&
ZEIFT HEOICETFELICIEET NETH B LiEH

LTWw5, ESE0EEHF TS, BHEOCHNICGOLE
7 =7 v— RSN TV,

Gf:p): e T-NEiE -}

A (1913) (&, nfal7s 2 o &2 nfal 72 2IEF T, A
B E > THEINENAETEDICH oM LDAMSE
THEL IENKRYIT, ZDHHEEST N EHROHE
ABAZTHELIENEZLOND LIERHLTVWS, by
P4 R (1917) i3, BAEHORNBFIZ>LWTOMEL
HMIAL CTH L T EAERHL TV EY, K9 L b
BRIEIFICE TERTANETERVWELTVS

Tx—7Ev—F 4~ (1978), ¥—1 v/ (Falk, L.
H., Martin, W. W. & Balling, J. D., 1978) I3, /%
FioBWTFE bMBEAERT BHE/1E, FHAFEER

DEEEINFFRIEICBEL TV LiE#L TV 5.
SFEY, FELI, HFLOFATOFEERBICEEL,
FRICELO LS I - BBV T, REICES
LTHOHE WS T ETH D, DLD R,
S, ke kA, A A (1993) 13, FAFEED
HETOHER (LD bIFAICK T 2 EYREORE)
HEETH L LIEHLTVS,

DFEHEDIAZI 2= —2a vVORE

P A Z(191T) 1, COTFEBEDT I a =l —
Lo OIS, BETE SO - bBEH 5 LIERHL
TWE, FOH, IO &R, BAEEzOLDE
»o TR, R FYEHEARCEDIERTH
3.

OB/NFBEDIR—I AV b

w4 219171, BECELTOTELD T
N—E R, BERHOIEE EREFLTWE T
LOA T BITOLENHBELTVE, D%, Hb
2, FELOMBPLEKELIFEL T LEVH S
e b, FAYHchB AHEMoKREINERELEL
2. A3, %o U7 ESE oEERI T3, BERIC
BT, HENEEETHD, MEETHDH S,

@ L& LTOERIEHE

A R (1913), MRS KBRS (1917), RUGEHE
(1920) &\ - FZBCKEE ORZEHE I SRS ED
WA AR T A ERHEATETH O EERE B
— AR ERIEEOEER A ROERL TV B, #EAE
eBWTh, —F vy v (1994) 13, BAZEEED
J O —T v FICOVWTCEHELTHEL RETHD LG
WLTW3
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TREE, CNBEEITICIOFAFEEROE &0
PDUBETHEEFEINEIDTHEIM», Ty K= v
(1994) 3, BHAFLEROHEMP, a2 b, #ik
i3, FAEEROFERBAWILL, T A&
DTEBLEIEHLTVWS, £, 20BAFHEZON
BTICOWVT, by A R(1917) 13, BAFBIcBVWTH
NIz ER, BRI BE - I L HEARETOFH/ICE
WT, Fml, FSwmrtid~NZThisilTnid, -
T, AFHEA IV F 25 4800BVT, FADOHH
BMTHEAELTVADOTREY, VW) EaEMHL
TWa, CORIDVWTLTTHHI D LELZTH L
D.

IV. Z2-BAEEDHY + 15 L DOHE—

AV A (1993) 13, HAEEOH ) 25 6~0D
MEEFMIOVTHRELTVLEN, TITiEEh%E
BALTALS. Thicksd s, ¥4 1 2 (learn-
ing cycle) (3, 3RILMICHEL, Bikh S~ &
(X128

FESERL TV,

Abstract

Concrete

Preparatory Unit
nJassroom, Laboraton

K1 ¥AFEEIH ) 252088570 (R
Orion, 1993)

(#EfHELME (Preparatory Unit)] & DEspE1S, TP/l
BOEEE LT, HETOEKWE T ER L 7T
5.

LIAHT, AVA VI, FAETERETHS [HL
WEEBRZER (novelty space)] TiE 3 5 OERMNEHA
FEHOYEMBICRSCEEBTLLELZTVS. 20
513, I ER (cognitive factors), [ FEIIER
(psychological factors) M UHUFERIZER] (geographi-
cal factors) ThH 5. D [HEFERE] 1t 0T, 35
DEREERS 5 & BHAEB LRI S Lo

AL L, BANERNOES, A, BATHS
SThHAHIEEYEHETHV LY, ERNEREEL
T, BATRONBZEHRLN EEH S UHRL, B
BRI THEANE, Lo BEANRIEESEEHETT-
THTE, BAFEBYDRINITZZT LT 5.

HERRERN &R RIRIG, BASEE ICHEET 2 E
W Bz, BHey, FEAE FEIEH, RATFH,
BAYECOL— PIBWTFEINZEE) >
DFMIIBRESZ 2D LEREIC, HEICBVWTRS
4 FPT7 4 0a, MIKERWEEELITS 2 ET, K
REZRABERT B ENTx 3,

[EPA5E (Field trip)] BA¥EHI3, C0Eva—
WL TH . BAFE L EHREE 1, X0
MRAIEE v ~ovicioh 5 BARRIIRBE L & 72 2 T
LIcEY2a—WEERLTWA, 8, + U+ 13,
FITHRD IR S, BAFHF Y OR VB
THEAL, HETRYPEINIES C LanTEmVEK
HISFEEICESLENE~&TH 3B, LEZTWVWA,

[F & D OERE (Summary Unit)] & OBEEE, Y
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Enhancing the Astronomical Class for High School Students:
an Example of the Science Partnership Program Lectures
in Cooperation with the Astronomical Observatory

n & % —
Norihito KAWAMURA

Abstract:
students at the Nishiharima Astronomical Observatory, Hyogo Prefecture, Japan. The

The author conducted a study on the experience of high school astronomy

study consisted of lectures and observational exercises presented by astronomers from
the observatory as well as the author. The students were able to observe sun spots, the
planets Mars and Uranus, meteors, the planetary nebula M57, etc. The major results are
as follows: 1) the students shared a common experience of astronomy; 2) the observa-
tion of stars and lectures presented by astronomers increased the students interest in
astronomy; 3) the observational experience and lectures increased slightly the students
understanding of astronomical objects.

Key words: experience study, astronomical observatory, SPP, team teaching, high

school student
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A Field Work Program for Teachers in Earth Sciences Education, Based on the
River Environment Hold by the Osaka Prefectural Education Center

B MmO E
Tatsuya FUJIOKA

Abstract: I present the In-Service Teacher Training program for the improvement of

Earth Science education. In an urban area like Osaka, the river environment is very
useful as a natural laboratory for geoscience education. As a useful aid in this effort, we
should not overlook the role that can be played by the prefectural education center.

Key words: in-service teacher training, field training, river environment, education

center, Osaka Prefecture
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