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An Outlook on Earth Science Education in Japan in the 21st
Century: Through a Review of the Contents in the
Course of Study for Elementary School

"B
Keiichi HAYASHI

Abstract: The historical change of Earth Science content in the elementary school
curriculum of Japan was reviewed, in order to better plan the Earth Science education
in the 21st century. As a result of the revision of the Course of Study in 1977, almost
all of the relatively high-level science content that was formerly taught at the 6th grade
was eliminated. Both the quantity and quality of Earth Science content was maintained
until the next revision in 1989, in spite of the elimination of science education for the
Ist and 2nd grades. During the latest revision in 1998, astronomy education was
quantitatively reduced by more than half and restricted to only a single year of the 4th
grade, while geological content has been restricted to the higher classes of the 5th and
6th grades. It is concluded that the Earth Science education in Japan has been in a
“decreasing stage” during the past 35 years.

Key words: elementary school, Course of Study, Section C (earth science), history of
contents, 1971 to present
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A Trial of the Instruction of First-Stage Observation Abilities

—Utilizing the “Comparing Stones” Special Unit in 3rd
Grade Elementary School Science Class—

In Bk s - 51 R A0 B
Takahiro KATO and Kazuhiko HIKIMA

Abstract:
elementary school science class. Stone observation cards and stone guessing games
were utilized to introduce first-stage observation abilities to the school children. The
contents of stone introduction cards that the students wrote both before and after the
lesson were then analyzed. The results suggest that the lesson had a significant impact
on the introduction of the students’ first-stage observation abilities. The effects on the
visual level were “size” and “pattern,” “touch” and “weight” on the tactile level, and

A special unit called “Comparing Stones” was developed for 3rd grade

“sound” on the sensory level.

Key words:
science class of an elementary school

1. I L®HIC

BT, WALARHAKROEE DT, T&b
bR E - TEHAIEREB S L IclAE
MTHBEAFD FF T I EBKYITHBEED
nTws (B, 2005). #FHEELME - foiFEHcH> W
T, FH (1981) (3 [ BEEZE 7 VICiERH L1 WEREITH)
2, HOBEEHEBEA RV, TN, 158K
RAEAFEHLLEVWTWEDE[E L CHRERENCRIF S
A5 gL TVAE. THLEEALSEZ L E, /N
FEROEBRTRITL b ICHEREA S - TEEHRE
NESH BEE)), Tabb, BEENEFICTFEsE
B EDEELIEEO—DTHEEZABIEAHD.

EIAT, TOLOIUBERNE, NEREE TR
HERICRET A EEDN TV S BZE, T3,
1994)., Lo L, BHERNOFKELEE, fEL LD

the first stage of the observation abilities, class practice, stones, five sense,

BHGEP SR E, FEENT-AG W L2 H-
fEE T ONEE - 7t 1985), BEEA(H - o8
ERESIFEREITICE-TRELTVEDIITER
, EHomtEAR, REUAOBERITIHTD
HELTWHEWEEZ SN S,

ZIT, FEGREPREL T TEL, ZToOMOEH
FEHA(E > THREEHN TE L LD ICTEES 3 0EH
HHOTIRB O EEZ, BEEEHORT LHENI
BEENICESE Y TRAERET-> . AEETE,
FHONVER 3 FE OB OIRERE AT - . T O
H BERCHESED SNLDOT, TIICWET S.

AREEETIE, T (5 o~NkS | Z2/EL
7o UUF, TaEL XK H | &), B8, B la
ZLoxED ) E, HEERIN TV 2EEIEEREMR
OCHfSE, 1998) T, bh TLWRWHAETH LD
T, AR TIIESRBETTE L TERL L HREITTo

XL 2 AW ok iS/EFTEHBEE
2006 £ 12 A 20 B+ 2007 £ 2 H 19 HZE



90—(16)

IngErte « 5 RAIE

BT, FEbbA0RE, B, KE&PFELSDH
DIEORHMAERECMESE L CTHETE, P55
REREEE A5 T 2DICHED LI VWEHMTH B L E
ZtepoTHD. T, RERBBROBEEKL 1> 415
HEF B EAANE LT TAEL SNED ] 2H/EL
feb i TRV, EROTEO/NERIEEERREE (X
&, 1989) @ C RO OANBDOFRHMICEREINATY
2L, BIFFEORPICHERM > 12EE MBS
33 &, CRGDOESEE HAKDIEFIS5E] T
AP RELREL-TTETVBIIESHELLD,
%6 FE [Kho->< v &z cHibodics
INLMEBELICD T AEHNBICEVLT, HiEkD
B ER S FEORHIRE L INETHELELD
h, HFAEORHEE VWS EEL S bEEHETH S
EEBZ DO THD, B, BRESIGRLEE-
HIEENEITHY CEMEE LV ERDLN B, KEKT
BorcAZE - 1 iEENC R > TEREREIT- /2.

2. IEMEHREREHICONT

AEBE TR OIS BERGETE, A (1983) »
HEEMIC B 1 2 ERBEEEORHIR L 142 2 AR
NEFBRTRL TV AT, R, REEOEEEN
DEFEE S LI, B (1988) WRLTWAREEE
EHIFLOBRERLICABRESZIC L TkD. T

bbb, REBRTRSVIBSNLBIERENLE, \ET
1M, M), TRE &L DERY TR TR o
NODES, iETE, TFS8bo ], MEs], MEx)
DEHSDPE, BETR [F] 0—0BAETH 5.
LED10IEHOBA =N EBIRIEN L L5 2
-,

3. IFHMLTHEENOEHEIIONT

AEETE, TIBHLTEBERENEF Ch.H0EE
ELT, BT, GOEE N - FA2FE->7F8E04T
F—un%THRUIK.

(1) AOBBEH— FEE-SZEE

HOBEH — FE[ - BHTE, 9, Hbo
[TEEL D LLFANTEA LI JEVIHIEREDO L &, F&
bELTHEROBEALE LADE L. T0K%k, BED
BEERLICAOBES—-F (B 2FEbICEMA
L. AOBES — Ficld, MEAH->BEZTT
1<, ZhLUANOKEEF - 28E, T4bb, X
RtV EOE, FEOLOBEOBAEFE ST,
AOKMABTE ALY ICT kKL

FELLBHEZBET L, #HAZ, UToLD
HEEOHE*52 /.. BCFEoBE<TE, TGok4s
BELTICRLEIIThEEd. BRETHELHR-T
L] Ths HvrhRifE-BECE, [HoshT

- -
BE<S<DHULLEBRES
X MROMATEK, GERANT, E<BHsDERINED, 3 3 s ( )
1R annh AEX 3¥04 EEUEE RAS oL ( )
MAMBTATRD[ODBATASC | XB30N-FT. [L<IND->T. £ |BEEAELALLS
FR ) CIRB|RARECHEDL [ARTALS CB23EMARL |OFERART AL |COARDEOLECE 23823 LB3N
N8I3, TAL3, 3, 3. AEROTANL S,
[©)]
®
)]
@
®

<BIIZZ->-THLIAXTALLY >

K1 AOBEH—F



VBRI BHEEE N2 B T 558 OAA

(17)—91

K2 AOEEH— FEE- 1EBORT

KESLTRILEIAENT D, KLED, HEHEED,
HA 2013 Thad, RESOBETHE, [ReszxH
NLH— FEFE- Tk, HETEES ] Th 5.
FEHOYOBETE, MR U E2SEETEIS. F
BARTL D 0fili- THEHRED | THB. fotonizi
OBRETHE, A2 VW TA LS. FAKREYT
)] THDB, T LT, ANV LEVHEIETIE,
(HORES D 2BEEANTEDTH~NLY] T
5.

wIT, WREMIBEERENESY 2 20ic, BELR
EEXAALADBES — F A2 iE# 42 THh o
(F2). thoic, FELDA>OROBEILREEX
AAEAOBEN - FERWNE S, Foidihé—1
2LEEUVHL, ThE2BEN - FYoFESLICEWT
W EWHEEEIThE. RIS, BELEA>DL
ZFEORKZCEL, TORENLGOBIEHN - FIZEDL
NTVAARTICEYEERVEL T, ThiEHOBIE
H—FEiciixTu EVHEEEITTOE L. 2D
R, ¥, Toaxz0&ES5 LBV icor, ZoR
RS 7. BARISIEEHIE, UTossnT
5. TI3RESE, CREEALL TV,

T: AOBEL — FOLRICE D KO ITAEIENTA

L9, ZTOHhE, BOAHOBEN - FEEL
TERECORILLDICOGIENEZLTHEED

choDAEb e A LTINS S L.

PP A A A

FC OB, KUk,

CRSIEL KNS, BE L 0, BE
Wik, HEIGNIZERD FIIAhAE LA -
ThLD.

C: HEEXPARZES T ZEH &,

C: BoFEE, ¥ <HENshik.

59000

(2) RETT—4L

OHTY — LT, FCYPEBRSEEEE N OEELL
ADOREHAEH > fENEEW AL xRSV E L,
Bikegicit, AOBEN — Pt LEARNEER b &
2, IN—FTETHEYETY —sEx 8. BRI
i3, £9, BELLAZRICANS. LT, A%
TAHTFELPBEOBLICET 2EM% L, HFHL
DBEN - NIERINTVAIARNEERENSER
5. AEMTEHDOIN—T1L, FOEZAEFHHD



92—(18) INERIEE « 51 RIAE

e )
<HE-X BTHEITS 2 B5[ >
<JFBDE o0t > BEOMOTHEIED
OFZFE-THESLELEL, FAREW
MTEDBIEAI,
- AES s B/ITY
— [FHx2HFoT&EL] —
O FATEALEZELEEL LT,
BRIZAVAGOBNMEL LS,
cBDBAHI—FE2ENTHRL D,
<EIXR RBEJFXRELS 3 B§fE >
A< HObLLFASLD OFDBEI—FRE2MFE-T, FIZHOWVWT, FELL
FARTH LD,
a ar | EX | &
®©
@
®
- HREAF o THITH B,
cREESEHPH-THAITHD,
- BRELENTHRS,

TV TELRAITHD,

Y THF—LELLED Oﬁﬁu‘::&%%u:\
wobvogx RipWnwT

UTTHLI,

WP OFREESboTH~RL Y,

WK ONEMLTHRE I,

BTEAED, COLLFARLLD LT, AOWVASNSLREEI Do,

B3 MH%EL6NRES] REEROHSE L



VIS BERE 12 B C 5 TREOR A

(19)—93

KROPOAEFEY THN, HFOAREUTEY —
LTHB. TR, LGEETHEZODRDFLU -/
CEAMHFICHEL, QORHMEELI S BAY
HEIOIETRIILITOEE0TH S, TIdEEEEER
LTW5,

T: F— 400 HAFBELET., F-LI35MHEL
tEOANE T AMD A, BF—ATT
DEF, AF—20—AOLESHERICANE
. IoLE ZATHELTHETTE SV
W (BRUICADARER) 2HEELTE IS,
Qwiz, BF—uld, “ALbRohicEE AN
T, GEELET. ToLE, WAWLWANKHER]
ZLFL D, AF—213, AOBEHI-FIC
BREANTVANEEZ L LICBEA TS,
@—->DBEMTRAPLRVERVEYT. W
HERILTBF — L _ADEBEINES 5725,
HEZBOHMOHELT, YleoTHBEhEI N
2, MFF—LOANCHERZEZLTHOVEL &«
D.
T: “ADABKPTONEEIITTI2O0HELTD
HETY L 2?2 TEZH5TIH

4. RBRREER

(1) BEEE
[FAElonk) | omEEEOH ST L (3 i
TRLZNET, 5l 5B OmEELERL /2. %
i3, SERK 18 4 2 HITiT » 1. W8I, MiTEEAR
VHB/INFRSEED 1 7 5 R, 40&TH - 12h5,
FEERETRE L2EEZROVT, [AEL6XRES O
HWEATNTHFBELAFLL3BHEMAMREL
1z,

(2 BEEROHOXL

K3z LD, F—RTE, ThEHE-> TEE
5] EWVIHINET, 2HSRIOBEEFEML. H 1k
T, (REE->THRE LIS, FABBUNLTES
EAS | EFEBIHEIMNT, TELLBLIIGEA®
OTRARC EVIHIEEIEIT- 7o, E2HTR, BU
KffiofzAEb &I, [BRICADAROENMEL LD
VWSS T, GORMNS — FEErE L.
BETH - 1A, BEEOSTSEMINHIOS
BIONETHEIR Lz ATH 5. AOEHEE, Fick
=, J5ae F+—bETH B,

FRTWE, THEESODLIANRELS ] VLI AE
T, 2 OISEAERLL. £9, TELELTH
BOMSEELAEL, 20k, BHEOBLGETLELG
DEEH — FEEL, WOTHE- GO EE <X
i, ki, AOBEH - FOXBABICEHLETH
AN BIEFEIT- . TO%, BRECLHOBE
H—FEELT, AEENTLSIEEEIT-172. &
®io, TAYTrYr—2%2LEL5] VI EHE 1 B
e L 7z,

(8) WMHMLTBRENDIEROER

TR, AOEBEN - FEM-iE#HPeaHT
i — 2 K BEPBE BB I O B R O £
?i‘ﬂ 1z,

BT BREEEN OFE@D

& b OPREH IS BIEREE ) ORI, GO —
NMiIZitil &SN TV BNEE ST L CTIT-> 7o, DN
h— FEELHE LK, BOB—FRUCA-> IOOEBN
FENhG, FEBICAOEHMAE L SZ PRI CIES
bz, TRMBCABAETT | EnH ki, GEHEA
b TEL X iRz Lk

HRRIC I, ERAETEE LTHER L 2GO8N T —
Nid, HROE 2K (X 3) T, a%xff-> THEAKE
BRI A -2 A%EAT, ZOADBNEEME
tboEFEA L (LT, EifAEl &id). Fk
FHEELTHER LGN — Rk, SR TAY
TH— L% L&D ] OFEEBRT LS (X3) T,
PP LA E2EMLLT, BRUAD DN N —
FEEID., AARITO»DRT VLI, ANT S
LEIIRAEHDIFBIEAR-EZDESETES | &0
FIETRESATEL L bOAFH LA QUTF, [FEHik
A 9.

T-& b OPRERIREREBREI DN, IFo LS4
FHEECL-TIT-7 FAE, USAOH[GHEET
OEOENH— K (K4 TR, [F+4 7HL0RE]
LWV, S [T OB ARAR - 2. IO
BB OBSR ] o—oTh 3. 2L T,
HBEFEETOGOBNN—F (X5 T, ADKRD
HAEIKBTE->TVEIENS (8] %, [FZbY
i, bro&E¥Fs¥FsLTVEST] EHITdH» S
[(Fxbh] %, [HTH3em T, £IHM9em TYJ
EWIHidhm s TRES ] %2, [ESEDN->TVWE LD
THA 7HALVEE] EuHiddh s [ oBiss
A - o, THbL, HOPBNILBEEREIE,
Mol TF8boiTR&sJ ) OM™M>THS. D



94—(20)

INREERE - 5 RIFIE

<§f§aaLAuEtéﬁbac

3—3 &m(
|<BauIL g Htrer> ru..a.mt.;

votte— B VN

=‘m BF17HENVTERYE

Tz =19,

%Atzt 7’(7L”7J"'C)~L"€

39,

R4 FAHE USAOLOEN S —F

‘gmacAuEtmﬁoet

3—3 &M (
@Du;a‘)ﬂb 'ID..I«..EE"

L ] =TT

2 VA Vs

K5 FEXHAR USADHDBNH—F

LIBFHEET, —A—ADFELHOHEY] - HHRAR
B BN BIEE O AT TEEL A b
DONE1TH 5.

#1143, BFiEE & HEFAR TOOBNISBIZERES
DENTNOBEDOAKERLIELb D TH B, 1X2
OEEERTEERICL S L, HECET2BEAD
M, [ TR, TR T3, HhiEE s E%EE
TEERZEILBh >0, TKEx& ) OBATH, 1%
KETHEERENS > 12 (p=.0011, FEKETE). ME

B DBA T, 5% KETHEERENH - (p=
0224, MEE). F/, MECET 2BIS0 [y
T3, FHAFEAL ERABRCHEELENID - 1ohs,
[FShh] & [EX| oBETE, 1% KETHER
EMDH -t (p=.0001, p=.0041, WEKRE). =5
i, BRECBT ABA D 5] ¢, 5% KETHRTH
BEERAECTHELEND - (p=.0192, HEHR
TE).

Pikoz &o, RERI, 0L EBEEHOE



YPBHISBIERE A B T A IEE DR A

(21)—95

K1 YBHIREBERENOES

N=38
FHEECR | RREECE | WE
Bomry) |[Fo#bY)

& 25 37 ns

e 24 36 ns
xR 7 8 ns
& 8 28 **

. t: 2 11 *

i} 3 5 ns
FEHY 5 27 *x
B 6 13 ns
Ex 2 14 **

&' 4 15 *

) WEL, EEREHEORRELTR T, **HII,
1%KECTHETHD, *HIL5 % KETHETH

3, ns ITHE TRV,

BICBT 2 8E0 [RE S, 8RR, MR 28
Bo [F&by |, [Ex | PRERECHET 2880 5]
DIGFICZNRS S - 7.

wic, FHFHE L BRAE TOVBNILBRERTD
BEOEBRHEREN, z0HE&eRLLbOMK 6T
H5. KerRdLHic, BAHAKLERALETHE
HENDOBROBB 2L BN L Eh -1t FE b 6 RS

RNODBEMSEA L FEbETRoN, BEOES
M—FWA o TEBR=E2TH 70 F1o, KAEKD

FBITE D FE S OPRELLBREEOBlSE R 12
FEHII36 G, WAL LTFEBE2HTH 1.
HE, BEOBESSE-~FEbRVWEh-/ £
T, ¥PBERITBBERENOBSOEIMARKII D W TERE
WeRAEE L1z, TOFRE, 1% KETYSIISHEHE

5.3%),

R2 FEAHBELERAEOBS

N Mean S.D.

HAAE 38 23 1.0
FHEE 38 5.1 1.4

BESTOBE MR 1 ABDSEETH » 12 (p=.0000,
FAHAFRTE). L7chd-> T, KERKIIZ, VEEISEERET)
DISBICHNRB D BHE VA BIEAD.

S0l £2Wl, FRABLERAETTHOMAN
ﬁ—FKimntﬁ5®ﬁéﬁﬁuﬁﬁbt#%é?
LtzbDTh5, FlZiE, BEOBES —DOES
lé,gﬁ@%mu2ﬁtbfﬁﬁtt.$m‘$&
FABEOBEIC D> VWA AT - 1R, HERHME
DEEIEETH > (Fuw=97.11, p<.01). IO
ZEpo, BRAEVEIFEEL D ENKEL LY
foZEDibh b, THbL, AEEIL, THENLEE
HEH OISR A LTV B EVWA B S,

4) ROBEH— FEESBEIZONT
LGOBEN — N3, /NMNERIFEEDFLEbICE
BYIBABTH > o E D%k, FHEHHBEREO
BEOWFELPEVWETELOEFLOKRFTELTH

1z,

HEHEBEEHOEVFEDOEHD

CROFDBN A —Ficid, TRyrv biclLE-7
FEHRBICHLTLEY, 0%, 54 <1H-

LeotehibElBE-THRyy V2RSS E, O
Hotr] EVIEIUENEZEVTVS, ZOHENMX

i3, BIEoOBSAORNREFEATRN L L -, F ik,
BANDA VI E2—Tb, AOBRBOBSLEHRL
TWBEHWTXZINERIRVWEE M-/, D
s, CIRIE, FRPEHLBERNOBEVFELTH
% LT U e,

CROFOBEN - o X 2/R35E, Th

(5.3%)

[M]om

Am

(RAIRE
7ZEX ]
Ff am
HHHE
[]sm

Henm

0% 20%

100%

X6 ?)]534] S BE R OBl 0N



HWEEEBOD 02 LB LaRE SR

S— el Wgsad B ~2ﬂmuzxa;
INERTs SELCRTHS Y6
*‘-Q%’E‘rca? YT Y GETE S AT S T e R e Y
<R ZELNMIFLC FY D>
‘%Z%s
SO20¢ Ang A HAY AL £y oC e P0bS / ©
761 LC /o £ 59X99 P
?_7 I 2 g by ls |(CTO5 b ‘ IO
12 ;(L7 é 1715 U 1 D9 3 N .
Uexes L | AT
. MUNE
’/\‘fwgg«\é' ‘94@57“-&“ TYegng] Lot Loy (;)g\aos K3k ®
INOF ) E , @{%‘f ®
CRNF YLy ey éllQ&\\a ¢ "8 B Loy K2 4
W] N |
. (2951 DU S = 4 o
TR0l OHaCA 1A | Lt e OLT] | N B
PR NS T T ot HIRE TR RGO R EH EEPENEE
(€329 us4vy|'8313q | ha ) “ &
( ) “’ : _ : CPUCUHBCTED>D "AVNET ‘J2MBOEE X
CPVEHOINIGORYD

SEEB 0D 09 2 ENWOAEFBLIFRE LE

23 W91A 2 VS E 11 F1 00 @ RS T X 1€ A0 LEGE 2 Y
<RZZLL-MFTXL < FNIYWD>

Ty | o”* .
@ EEEA . _‘;q # i?l@ ‘(’X & Z
(- ol VLS 3 » s 1{4,‘:

@

v [T | gz SOX T

nadiadil Faae 25 P !v l#

~*, 0 ot B £ Sad (34 0
o2 R a2 393‘,;”:_

B 0o ;’7@‘ '2““&"-5?2' pHx 0'8

2 7~ 0 Lirayen
@ Z & |, FEA
- v m - ,.
S w1 g 4 :. % 3 !
Wmemiswawcrarios IRy ;kl:gaié ;»:!26;;; o iTEIY
( ) US> gw gia HaXw SaY¥
CCPLUCHRBC IS >D "2AvERS "JI22VECHEE
( ) NS £ - ¢

CPVERAOINGORSD

EMYE B - Sl (22)—96



VSRS EBERE ) A B T 518 EDR A

(23)—97

FRHOBAICS>LWTEHLLLEHFLTOE I Enbh
3. #c, TFEbHy ] ofdicl, MEoSNICH-
7L ) WS KD BHIRER A - il R o h
B, %1, TftouwikeE oSy %y, avh
v EWA kS uEEEAH > Tl L TV A, &5
12, AV v VOBE T, CRIE TR oS4 E
AT, AORHMOBEALALTLWAEIEMbNS
BEBOCEADA v I 2 —-TRETHEL
Mo to b VABAARNT W, F, [ZFEEERD
BT O7) v ricEWK CHOBMEIL, [BEES
AT, WEDLGHHILED 2] EREE LA
2T, BIEIESIR-TTEBIALEDEEVEL
1. TOLHIC[ERESETICWA WAL AEZIT T
WARARRHERLE L] bbb LT, BERE
DHETHEHVHATH ZRRERICOVWTEEZEZND C
SHETVWABRTFURZT SN

oL, FPBRNBEERNIOZNETNOBED
BEICOWTHEEBALANSLILENTETNWS. &
DI LS, YREMLBBERIOBVWTES TS, 4D
BB — N IZMEEL S CEDTHEEZERATL VL
A9,

NS EBEREEDORVTFE D DEHD
ARDOAEDFHNH—FTE, [EHDOXHINUR] &

WA S [T, T4# 7 28 cicgEntc 565y
Dt SAL >V A L EWHREdH, S TR [k
IMT B EHE] v aiEdh s RIS LS B
oESsTERENT W, Fk, T4 528 LicEn
INnsnc

fek o) LV HIGRBGE-> TV B,

Eo, ARE, WEBEMREBERREIOSVTELTH
5 EHIWT L 7z,
AROEOBEL — Foidsk (K8) #HL L, &
g - THFHNLIEE T, EFE L
BELIDBLTVAIENgN S, F1, FEboP
FteWEBERRBEE TS (545 L& DHEE
o [FryFaoy bvbr] REOEREEAF-T
g LA EARBELTVWAI EMEARNS, &5
2, FEBOBRETIE, (G2, WALALEMMNS
n, HAWVWIEOAL, EAVEREOND, BEHVWED LD
HoF Ll AOEMAERHEALS, A¥d-> LHHA
CHbE L) bbbk, i, BEOBAIC
EZHLTHFEEIT->-TVALEFTEL, EBZz0ob0
WHEELEEELTVWSE I EMHEENTE 5,

COXDICHIIBEERIOEVWFEBICE ST
b, AOBEN - FREYTHILEEZTIWLEA
D.

5) AHTHTF—AIEDNT

GUTH —LDEE) (K9 1>\, FHEHIEE
BHENATGET 2 LV BEN S, FEHEDO 3 EDOT
L b OBMEEFAE S EITRET L TH

N RO, [HORICE>25250hH, +37
FSOREEDEENE DT, FNEFHALTH
M —LhnTEELL) EHy, MEEE->TY -
LELTWAIZ EMRITE S, 72, TRORET
3, THF—2i@3RE=Z2DFEA Y FIZLIE->THD
FL —HE - 0FESby T, Z2HIE,
KExTd. zLTREBO=>HIL, FTd. 20=

B9 {i34TH—LD¥T



98—(24)

IR - 51fEf0E

DDORA Y MIKESOIFT, EIBoTOEEMTS
F—buzPDE L, 2L75, 3EELEHYTS
IENTEFLR] &by, BEHMLTHBEAHE - 700k
HAELEIDELTVWAI EDMRITXS, &5, S
o, (A4 Tr—2%2 L& L, 4T3 4k
&, FEbLDERETEITHNE LA BEHS, F&
HOTE, Yyl LB ETERST LR
BL, KE&ETE, 825 T3ecm P 4em £ 5V T
PEWIeWTES L ST EdHb, Rlih, SIE
bAVEAE - 72iEEZIT-TVWA I EDbn3, D
A, AMNTH —LTR, FELICE->THES
- THEHNBZEOMRMEDH 0, WIERISEBIERE

DRYEEAAH - 1eHEN A5 E T 2 0@ L 2iE8TH 5
LWEBHEAES,

5. B Y IC

R T RIS EREEE 121584 2 & W H A
P, FRICODOHEN — KR F - r0iEE, A4 Ty —
LOFFEFLEOGIBIIThE &L SOEHGHELR
L. TOERE, LTI BHMEAEBEILMNT
=7z,

(1) A« BRICEFVCLOEN T - FORNEESD
Pr L 7ciEsR, OPbR S ERERE IO MIIcRE 4 284S
o TRES], MR, BT 2850 TF£8b
D1, TES] PEEICET 28 A0 (%] B4 5
RIS RS H - 12,

2) WHHIBBEENIORVWTFELEFVTFELD
HF| OB S, LHOBED — FIEYSEMTH
2EEZOSNB,

(B) AHUTH -4, FEBICE > TMEA{H - TH
NBIEDMEENH D, TEVISBRERE A OME
AffS RN E T ADICHE L iEEITH B &

Zohb,

&gz, BToO¥EREEM CUERE, 1998) T3,
FIFETOHEE > FERBIRDN TV W, 0
FHE, NEROER TR B LELS B EEL
SN BEEEEN ORRE L 12 2 YIRS BRERE S A 158
TEDICHEITHEEEZ NS, Lzhi->T, KA
FHIEEHEROKGET TR, ETED/NERgEE
HEHR CURE, 1989) @ CXATHROI TV LD
I, AR LEFE- FEABTEND Lifohs &%
L0,

#H O EREEEE, FEEHEAFoHRD &
SEH D JavaScript-STAR STV XF L
fo. TCWREHELTHEERLET.

51H - 853H

T B (1983): Rtk FA S ok R « RFALFED
BT 3 —FR - HWEHM 7+ — VT -1
B L T— HAEMHEFESWRICE, 23(3), 101-108.

fEREIT (1988) HEBREBRHABENES RE EH—
B (W), ¥/ ERIEREETIE. BEHR, =15
67 p.

HEXA (2005) BEOAMNENHEE~BE - BHE- %
UTHRFK~. HEEHREE, BHE 1l1-116.

TR « TR E2(1985): G - B - T 0OEBREEHOT
HICET 2 -FEER. HAEBHEZLWMELE, 26(2),
69-78.

FH—BR(1981): FEMHMIFREOER & HE 54 p.,
BRVEXE, Hal

XEH (1989): /NERIGHEETERHR. HE MR, B
16-23.

XESE (1998): /NERFEEISEMR. KEEHIRIE, R,
50-60.

FINRZ « A & - #BAFIAK (1994): /NFEA O BIEERE
JIDFE—ERFN & BRSO LB A D ic— HAHK
B#EEEEE, 17(2), 29-34.

MBS, SIRME: DSMLBREENEETCIERORS—/\EREIFE BRYET (A5 b~

MEHEH 60 £ 35, 89-98, 2007

(F—7— F) WS EBIEREES, @BEE, A, IZEERE, /ERE

(BE) NPRE 3 FEOHIHEEIC B VT, BHRHT [HEL O5RES | 2HELT, TIENLSEEED
ICEREYT, AOBIES — FEE- 10 RN Ty — L 0¥ B ERS 1. T ORKR, Hhi- Bigics
WD A — FDNEOSHT S, FRERARBEENORBICEET 2S00 k&, MEEE, i
HICB 281G [F8by |, [Ex ] PEEICHETIESED (5] BT 288 E s H - 72,

Takahiro KATO and Kazuhiko HIKIMA: A Trial of the Instruction of First-Stage Observation
Abilities—Utilizing the “Comparing Stones” Special Unit in 3rd Grade Elementary School Science

51 OEBREELT—

Class—. Educat. Earth Sci., 60(3), 89-98, 2007




HIS#E 5560 % $35 (H%F 3085) pp. 99-107, 2007 5 H

TSRF U I ALILET S BROEXALEFHE

Real-Time and All-Sky Projection of a Solar
Eclipse on the Planetarium Dome
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Masami OKYUDO, Fumie OGIHARA, Tomohiko OZAWA, Chiaki YOSHIZUM]I,
Akihiko TOMITA, Hiroyuki YAMADA, Eitaro AKAI, Masakazu ISHIKAWA,
Bunji YAMAMOTO, Masaya NAKAYAMA and Toshihiro HANDA

Abstract: A virtual experience of an actual solar eclipse was created utilizing the

real-time broadcast of eclipse images combined with additional information. All-sky

images taken with a fish-eye lens at the observing site were transmitted to the remote

planetarium site in real-time using the Internet, and then projected on the dome screen.

Almost all audience members were able to experience the phenomenon of the solar

eclipse in the same manner as if they were actual observers at the observing site.

Additional data obtained at the observing site during the eclipse, such as atmospheric

temperature and ambient luminosity, were also incorporated into the planetarium

experience in order to create a more perfect virtual experience and to help clarify the

challenges of future real-time broadcasts of the solar eclipse.
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