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Development, implementation, and assessment of a training program for elementary
school teachers to help improve practical abilities to teach Earth Science
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Yasuhiko OKAMOTO, Masakazu GOTO, Kiyokazu KAWAJIRI

Abstract:

An Earth Science training program for elementary school teachers was

developed and implemented. The program utilizes local educational resources and

includes fieldwork activities and lesson practice. To evaluate the program, a training

evaluation method utilized by business companies was implemented. This evaluation
verified that the training program was effective in improving the practical ability of

teachers.
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Children’s Notions on Phases of the Moon: Subsequent Development

R S i N
Ryosuke MIYAWAKI and Miki YOSHIMURA

Abstract:
to assess children’s notions about the phases of the moon. Most children were found to

Based on the work of Miyawaki and Nanbu (1992), research was conducted

have eight different notions about moon phases, none of which was the scientifically
appropriate notion. The number of children who have the appropriate notion increases
at the 4th grade, when children learn subjects related to the moon, but then decreases
at the 5th and 6th grades. This may be due to the sequence of National Curriculum
Standards, although it is necessary to also consider teaching methods reflecting learn-
ing theories. For maximum benefit to the child, it is important that teachers be

expected to learn not a particular aspect of astronomical knowledge, but also to acquire

a deeper understanding of astronomy.

Key words:
science
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Mk, BbllicAoENEL S 5E, ADi
LRIFOERE, HEEZHCOEATHRBALTVWS
o, BHESHSHWIREZSES L0 bon
BEAETH -1, TOTEMS, FELBEMNBIZD
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3.861:$<0.05). —F, @Dk HicHiEKICET 5 &
34 FEE s FEETREMADS VY (ZAFE~5 )
=0.106:p<0.05), 4,5 FELHET 5L 6 FATIR
EEZENEN>TVE (Z@FE—~64)=38509p<
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i, EOHIMEEASUFEAEORXAFIco\WT
O, THORJIc>WToMBERILHELTE
RENCIERERNTA Y, AOBHbR T OM4HAZIEL
QAT E o IR 10% KB E W EHES
NTV3., DL ICRFEEDZEADKTHBHINT
A LW, ZOBERIZFEEIGEER OB T T
37, FELTHEBLREIOBSIIRE->TLEL,
AU HREBESINTVEVWEVS T EDEDTH S
LiERHIEN B,

6. £ & &

B o EEEB (1992) 3T - AEE I, HOMb
RIFItd 2/EEIT - 7. EERIL, BITHIR &
T2 &, BEFRFEMCEYSEZFEF>TEbIERD
1<, BT, FHEERZ I, D OFEIREFERIC
YR EZF AR > TWETFELNEH BN, Th
RFEESED EREICEYREZEZ HOBMBRED LT
WL ZEMBELMITIE Tz,

SERY 10 EE O EEFRETIC L b, RXHEDH
ORNAETHIHE NI &R, TRELPHREKEEZLT
W3, RiZHICE » TESEDL->TRA, HOEL
TWVBHENCKEASH 2T &), [HORBDEEFITIER
BEBEWIKDHEZIE] DZOTHA. TR 10 FER
ARRFEBIEEERA TR AEATLIAREIEDVWTE
B4 2EaNE L, 5L, 6 FEAERRETEIRKE
woWwTlkbio, 5EE, 6 EERE S ICON, BN
2, tho BEEETOERERIS Eh o, EANER L,
BIEAIGEY TR OESICR >0, BElkLc
5X5TH5.

M FEARWETHT & ETIR T, A % &, Fak 10
FEUWETRFEESHEERTE, NERTE THI3RA
FENTWVWBEI &, [ZEiTd, A SCEOESEN
HHL]), TEOEZVIF, 1HDS B THEZIC
k-7, WOHFREDLLBWDY, MEBEHNEDLLI L]
Loa¥F v, HoFild, B LEF3KuTH
5. ERTH [HoMbL/RT] Eikbd, REHQ
HNAETLLED FFohTWARETH S, SRT
b, HAMS¥ABEET A LIIBEAEBETHY,
EXOHODFAEFETE T & II/NFERLBELS VP D
Lhin, 201, REAPKAR B EEDP 6 FE



Re1. RAERK

L i
© BRENASTOSHZ LEHZ TN

&

RO7 ir—+F

K7 ANTHEHY £EA,

]

(B-%) H M A# {

[LobA1]

%

zh  n e HE s 5 ox wrt
@ Eﬂ&f:?)*%%ﬁ:tlfé EADRRAELL. OREBREZAR EAR B 2L TVETH?

. L

booWA S

L & ntets HLk fah A
brEomsoT0 A0 K 228 T “ [ 7 odicgocdran,

(OIx4m8)
® Frv<obsrBugine
(EIZEMITERS)

it KA R
[Lobaz]l Fo (1) ~ (8) oX#RT, datsELueBI b O %,

5

>8] Ehn<

LR EBIboir X w2 bhbhnezxir A xod T EsN,

(1)

(2)

(3)

(4)

(5

(6)

(7)

(8)

+xws

nE it
Az, B OEDIEEDoTOBEE - v v e e e ( )
B, HOEb0bEboThBERS, « o e e ( )

o reks OB o
Rk, KB ¥ BhicoTHATVHER I = v v v v v v v e ( )

s PN 6

for i) 7t Vo

A, B b X EHLTASTVDERS -+ v v v v e e e s ( )
U ) LE-LR1 B
KBiE R OEDLVEEFDoTHDHER S+ » o v v v o v e ( )
HEw) (S it

BRI, KBOELDEFDLoTVHER), « v v v v v o v e ( )
aF HH

A, a70E5 0T EB ) - vv v v e e e ( )

HXwH E3S
HEIZ, avOLITNTHHEE ) - v v v v e e e e ( )

[LobA3])
2k it

Ao K drbst Bugdne
( »bd - bbbl )
K b5 EEIARRT—IDIR=—U~, [hbbR] LB AlRkv—7
DER—=TDLOBAI LT EEY, (BK)

T b5l LESAET. 50 LobAcEL T E &N,

X ety E B
[LobAa)] HOF BhboTWKDREILTELRBVETA? S0 £ x4 Tx
Ling
n . ny o x mAB Homi
BEF<OLLBNTLESY, 2obkic, [ ofic@arnThrro % 2% B L
TLEEW,

(CHTERE)
KRS ik Ll L 45 Hae
Kk BEMSCESRED B RFEOL HVARNSH I ETH? TOSSOEMLVBIFAR

ETss 25
weBEsEEzbAT O BodTREN,

EThH FIL bhbin HEoy Fol
HBIiERHD HiEHH D AfEniien ERERAL AN
( ) ( ) ( ) ( ) ( }
[LobAas]
s brh Boly  Hliw) #aly  HLLW)
RO BhrboTO L EFRTE B LELEN?ERKTE F LT AVELE, ¥
EX)

ZTH DAt AR, b oaT ZEERDELER? (1) ~ (1) 12 O #oHCFs

. fet
WV, (7)) ZABARAR, EZTHoR0nO0PICHNTLIZEN,

() ¥HCBHRLE - - - () (5) FERENILB A -+ - ()
SAELS B 3

(2) Co<THBmLE - ) (8) ArbHot, .- - ()

(3) FERA oAt -+ - () (7) ZDUEN - -

(4) FLETREZ ERBE, - ()

INTLO2HbARBDLYTY, HOIBRLES TENELE,

(92)—+vtl

He=

jalel
=

S AR



Ho@EbLRIFIc>WTOFEHOES

(271)—125

LRI LS BEREMSEBONE EFRlENE. Dk
1 ABEEIC I 2EAICE, TAREEST VY
2, BEABIC DL TORENBEREET S LS
BELIT-> TWB DICH 3 ERPAFBEED A D
TeekBgrishrbliikn, ok RBET
BFESEATOUEEELTH LIS, FHIcH
DBHEETPH OB RIFICOVWTOIE L WAHEREE T
BEIbBEAATHAY, FELILOBESL IR
LT, EUsisEksHWiciEE8NTE S8 NET
H5.

SR 20 SEEHET O BIEEEA T I3 FERTEREHK
ToFHEEEHBEONENEEST2L5THS
B, ABLEIDVR-> THEROMEEIEA S5 5.
HoEb /R ORI ORBLFITIREL, RXH
B, EREE0Z oA EE T 20TV L
EAD.

¥ OB APRCKEL, AfmcEgERL, b
AL TRV IFEHETRE, NRER#GEZL
&L SFEFEOBEICEHVILET.

51 A 3

Abell, S. (2001): “That’s what scientists have to do™
preservice elementary tearchers’conceptions of the
nature of science during a moon investigation. Inter-
national Journal of Science Education, 23, 1095-1109.

Adams, J. P. and Slater, T. F. (2000): Astronomy in the
National Science Education Standards. Journal of
Geoscience Education, 48, 39-46.

Atwood, V. A. and Atwood, R. K. (1995): Preservice
elementary teachers’ conceptions of what causes
day and night. School Science and Mathematics, 95,
290-294.

Barnett, M. and Morran, J. (2002): Addressing
children’s alternative frameworks of the moon’s
phases and eclipses. International Journal of Science
Education, 24, 859-879.

Baxter, J. (1989): Children's understanding of familiar
astronomical events. International Journal of Science
Education, 11, 502-513.

Baxter, J. (1991): A constructivist approach to astron-
omy in the National Curriculum. Physics Education,
26, 38—45.

Baxter, J. (1996): The influences of the National Cur-
riculum in Children’s Misconceptions about Astron-
omy and the Use of These Misconceptions in the
Development of Interactive Teaching Materials. In
Gouguenheim, L., McNally, D. and Percy, L. R. (ed.),
New Trends in Astronomy Teaching, Cambridge Uni-

versity Press, 139-145.

Bell, R. L. and Trundle, K. C. (2008): The use of a
computer simulation to promote scientific concep-
tions of moon phases, Journal of Research in Science
Teaching, 45, 169-1717.

Durant, J. R, Evans, G. A. and Thomas, G. P. (1989):
The public understanding of science. Nature, 340,
11-14.

PHEIAE - TH FH - AEBA (2007 KEEDOKR S
BB B EISOTL—1976 FE & 2006 FOFEHER
DOHB— FEHERFHEFIHEEEREG 5 -
03, 30,473-482.

FAZRIE S (2005): AENT BT B KEE O EEHTIR
—FFE I B/NEREBEEE A OTBIRE L
ZOERCESWT— HIFHE, 58 113-132.

HEHEN « FEHAT (1992): ADMBRIFICO>VTOF
fro®ia. HIFEHH, 45, 219-226,

EREA - M EAIA o KHEESE (1994): FHIIC OV TO
FEHOBE HIFHE, 47, 185-198.

Piaget, J. (1926): Etudes sur la logique de l'enfants II:
La representation du monde chez I'enfant. (ERIRS
FOE¥IL REOHAE, Kk XR RXER
1954, pp. 483-493)

Sharp, J. G. and Kuerbis, P. (2006): Children’s idea
about the solar system and the chaos in learning
science. Science Education, 90, 124-147.

Shen, J. and Confrey, J. (2007): From conceptual
change to transformative modeling: A case study of
an elementary teacher in learning astronomy. Sci-
ence Education, 91, 948-966.

Stahly, L.L., Krockover, G.H. and Shepardon, D.P.
(1999): Third grade students’ ideas about lunar
phases. Journal of Research in Science Teaching, 36,
1569-177.

Trumper, R. (2000): University students’ conceptions
of basic astronomy concepts. Physics Education, 35,
9-15.

Trumper, R. (2001a): A cross-college age study of sci-
ence and nonscience students’ conceptions of basic
astronomy concepts in preservice training for high-
school teachers. Journal of Science Education and
Technology, 10, 189-195.

Trumper, R. (2001b): A cross-age study of senior high
school students’ conceptions of basic astronomy.
Research in Science and Technological Education, 19,
97-109.

Trumper, R. (2001c): A cross-age study of junior high
school students’ conceptions of basic astronomy
concepts. International Journal of Science Education,
23, 1111-1123.

Trumper, R. (2006): Teaching future teachers basic
astronomy concept—seasonal change—At a time of
reform in science education. Journal of Research Sci-



126—(28)

ence Teaching, 43, 879-906.

Trundle, K.C.,, Atwood, R.K. and Christopher, ].E.
(2007): Fourth-grade elementary students’ concep-
tions of standards-based lunar concepts. Internatio-
nal Journal of Science Education, 29, 595-616.

Vosniadou, S. and Brewer, W. F. (1994): Mental models

of the day/night cycle. Cognitive Science, 18, 123—
183.

Vosniadou, S., Skopeliti, I. and Ikospentaki, K. (2004):
Modes of knowing and ways of reasoning in ele-
mentary astronomy. Cognitive Development, 19, 203—
222,

HIRES, K& R (2008): [Hof#bRT] OBELE 2
FHO»S TR& LR OMRE OBHR— NS 4 4E4
Ik 2 ER— EREEEWR, 49, 81-89.

=
126, 2009

(F—0—F) /NER, KXHE, TFELLLORE, HofbR

(ES) =2 - FEE (1992) T - LB AEEIC, HOMBRIISHT 2FEEZIT- 7. FE &b IR

Y EF L EFRNC STEHORL » a4 - T3, BEOFEERZI LD OFETIEFR

FHNCEYIZEA T 2> TOETESMBH VLD, FEFED TEICFDOEMBREL LT WL T &A1
IN O ORERIIFEIGEBEF OB L BEN S 508, FYUBHRLERE L i8R DEA

GEET 200 b LNa. HETMARISEEROBEL T TREL, HMEESEERBIC>VWTARE

5PITTE - fe.

HIEEfR%E L CIEEIC S - 2 NETH 5.
Ryosuke MIYAWAKI and Miki

cEBERRE ADBELRIFECOVTOFELOERS—

YOSHIMURA: Children's Notions on Phases of the Moon:
Subsequent Development: Subsequent Development. Educat. Earth Sci., 62(4), 115-126, 2009

ZTOROREM HMPHF62%45, 115-




HIEE $62% $£45 GEAE 321 %5) pp. 127-137, 200947 A

RS REET Z RV
EOEERENEDHEMEER

Development of Teaching Material on Brightness
Temperature Measurement of Clouds

NI #—*
Norihito KAWAMURA

Abstract:
vapor in terms of infrared atmospheric radiation, the author developed teaching

To improve high school students’ understanding about the role of water

material about the brightness temperature measurement of clouds using an infrared
thermometer. Results show that the brightness temperatures tend to lower values as
the altitude of clouds increases. Distinctive difference of the brightness temperatures
are observed between nimbostratus and clear sky, especially during winter season.
Finally, an example teaching plan on the lesson of brightness temperature measure-
ments of clouds for atmospheric radiation study is presented and the effect of the

teaching material on high school students’ learning ability is discussed.

Key words: atmospheric radiation,

mometer, high school
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