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Zhf-T0 T, 2hsiMg 0% Cu0D LIk, BIZ
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R=F-THATHIEVLAL 2L,

T1: SHRLBERPT L2 OHKTES (BR) &
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b, WEIALDERBTRIBLENT ALY, Bh
L RBzepbNad, KosBELELY) (7
?7%#“(31%?6)0
TI0: COFBROWTHELET, T 0ERE
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TY/AyyA0ES (BR) EBESEOLTT
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TI7: a RETTH, SI6: KEERTT,

TI8: WA (2, 3) EThkaiRw{bREEN|SI7:a=3/2TTF,

TI9: ChERRTAL2 D IRENET, RHTL[SI8: EhZnkDLLERKT 2,
BOEOERLECLTLERD L 3,

TABLE 5 W EZFhOREERFBOMEAEGOE 2R
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72y 0%, BU2CEHE (BR) oltdk
B3 Uk, ERHEESROLHE7 37 008 | (SI~83% T TAT RK)
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EEREESh 2 1 1
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o [T AEREETEALAHERE-TERLEL & | S1: BHESEERHE > THRT S

7. BERHER)BALS CEEL TR &Y, & | (Foure 1 2H),

THEON (BEML) #ELELLI, SLHERDAECATEH LT,
Fr DRI TS,

Sho [TL: CORORBHE, B ERERELTROLBELE | S ML KRET 5,
LHOES (HB) OHEREL TR Y,
T2 ERBEESROL o8  BLE=4 504 S0 22~ LENTA,
BAT,
T3 RFREEC Lo TRE-LES (BR) 220 |S3: bd, dvfirioi,
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DHTEU (DTS,
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T5: #3TTh, ThbE26NET, L, 4% |55 pEREABIRNLOSL LOE
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Uiz TNTIROLZOERNBEN 21 SELVE | S6: D ERE OB TR D1,
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ZHEHDTEHL A0 TT LRI E{ S
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T6: THEITELDROTL L I,
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12o BEEODRT A b OBEBIEYEIZ, EEREERETE 83,
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FHL, SHETE3 I LBRBE N,
AIERRZE ICX T B F S

T A PN L TENZTROBRAFEEZAVWIE
HDOAE T LIzDd TABLE 7 TH 5, EERETII,
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TABLE 8 HEIEEFEDF —LT 4 —F 70T 3
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RIT4 7RG B BEEHEEAF L LTSHOBRIREGHES» 3
DRThol,
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~AE)
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% =
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FHEEOEEID D, BERDT AT, BLHILOE
BOBEEREREZFHAIL, SFE T 2BE880o7, &
7z, EBHETIE, MHEFELID L, BEOHLHEMESE
BYNCHBETE 2EENES Lo Te, UT, EEREELH
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BAEEEE T, MEFHOERE LD b EBRFEOEREDLS,
BALATOEREREIEL FHIL, SFEI 3 2 &8
T&I2, ZOZEDERERE LT, EHAIOEANC
DVTOERHEDEVWEZEITZ I ENTE 5,

KERBEDRETE, BV, DFETNVZE->TY
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ECUWO DA FRENTN—EDBEEREF>TWw5EHh
S, BREERIBOERLD —FCRZ I L E2¥ET 5,
WhiX, <{HA> TV IHEDOEET, HAIBER KSR
L7d 2T, MEBHRINHIE-> T, EHHIOER%
HET 2,

Carey & Spelke (1994) %, = v V7 & > TH
SREALBECERNRERZ5HL, F0OHKkE
LT, EA7 oy —0FfHE, AYIVETLIRE
LYHEBRDY 2 I v—va iR FOBREER, X
TAEFDOSH Bz, BBk EORTCHE
LIz &, FYRMFVANRREB L, FETEFHSNLEL S
TEEEZT, FELSBHETILORFEREELS) T
Wb, AFEOSFETFTNVC L 2EBIX, MENT
oy —DFRCHIZ B,

Ele, EEBOLEERX, EXHIOEREEFELRS
AT, v &x DBEFRPHBIER a DRDFix EFED
HExAWT, BELEPKRD 2BERREITo7z, &
5 L7-ERERR D 72, BILATROBERBEMREIEL <
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SHERIEERDZEE, 5T RELKS NS S (4h
D S2), R 75 7 O E HPRIEMOE D f\ 7
T 2% o o (i & B BERRAK), THADHDI
Eho, EERBEFOLEFE LKL T, HEBOLEER,
MRBERIE O EROEL & LFIBEE %+ 5 BIET I T
BT 2IEDNTERDGSTEEZION S,
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BRI RO Z2BE T, CORFEHAIRPESEE S
AWz R&Eh Loz X 7B FHELRD 5 5
2, BRIEEEOERER, A ZFEHMEEHBEL, Fhx
DEWREHEHBCE-ZEBEILONS, —F, REEK
BHOERER, A ODOLBTHICHERELTBS T, X
IR TG 2T O BEN IR+ ThoMeic®d, &
BHEROIBECHELT, 20HEOFLHE X DEK
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TN —FTCREFER (T ol 8, BERICIX, RE
BEOEETY, OEEDCHE ERILD, 7—7
V—brERLD LS, BEREDLIIENTE,
2D, KRB THENEE 2T HEORMD,
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RAERZE I T 28U NS
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L7:Dizst LT, ERBEOEEDE I, FhEZOD
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FRLT:S 2T, REMIETo i, HE@ENET
NIZBITBBERERT D I E 2B ER L o3
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THIEBREDED L Ao, 2L T, HIERE
EZREMLT 57D T 778G TH B LT
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—%, MEFETR, BYOERER»RUTEHE
HERD, TN NIk ot b &, NEAEFES
HOuR EORBROFRFBEEZZOERELTHEZ
(3h), 1h £2h TiZ, B -EED Mg 2REXE,
ZORRE2 77 7WEBRTERT 2 L, Hii»osiER
NIz, EEBPZOFREBEOZYHIZONT
Ezblr3hol, LT, BEILEZRD 2HE
2{To7:& & (4n), EDOEBRTERMERE IV -R5E
BRCER2AT 20, 6 2D 5 4 DOILREE
DEIE E EERRIECHAANT, £ D& D RAEY] %
RRARERAVAHENS L1720, ERBELELD,
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Zbohb,

BRERICHT HRE

BELBEROAFTH TOIBENED I, B
EHIOUBLBETHD I L, RLBFRENTE(
g., i, 1996 ; 18 - KK, 1999), Lo L, EFFEOEE
BRETZ2EOE, BELEER DL S CBEET
ZOBERTHDL EHEZOSND, HEFOEETE,
EEREREELFIOEACE LD D Z EBNBEDEHE
THY, ¥ HH) 3, TEHBIENTETYD
T, ZOBEMENEFCEREINSE LD k> Tz,
2B, BEORETR, EREERT IHEREDR
PREDPHERZDI- DI, HFLLEERC RS W
EBLELIETHE, 20 &, HENOHID» S“IEE”
FHZDEDIDOBRRDBETDH, TDL S5
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L THF EEHE E OBEESRII» SRS h, #
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ZREBROBEBEROFERLLT, METSToNhi,
¥/, V—27 v — b OREIOFRIZ B LD, HFED
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WTHEFEE Lo TR o2z, HEOHKEIOFE
EiE, L EROBEEZEEICRM DN
iz, EDOLSREBEAERLZLTWEOL T3S
DTV, BN, 2 ANDOEETWE FBELEDOERM
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How Do Differences in Relating Mathematics to Science
Affect Eighth Graders’ Learning ?

MASAMICHI YUZAWA (GRADUATE SCHOOL OF EDUCATION, HIROSHIMA UNIVERSITY) AND
Yasumasa YAMAMOTO (OHNO JUNIOR HIGH SCHOOL) JAPANESE JOURNAL OF EDUCATIONAL PSYCHOLOGY, 2002, 50, 377 —387

The present study examined whether instructions emphasizing the relations between science and math-
ematics would improve students’ learning of science. Students in 2 public junior high school classes received
1 of 2 types of instruction concerning the physical law predicting that the weight of oxidized metal is
proportionate to the weight of the metal before oxidation. Students in the experimental class first deduced
the physical law from an atomic model, and then, in order to obtain the proportion of the weight of the metal
to the oxidized metal, designed 2 experiments by themselves, using what they had learned about propor-
tionality in their mathematics class. 2 teachers were in charge of the experimental class : a science teacher
and a mathematics teacher. The students in the control class induced the physical law from experiments
on the oxidation of magnesium. They designed an experiment to obtain the proportion of the weight of the
metal to the oxideized metal, but did this 1 time only, and only 1 teacher (a science teacher) was in charge
of their class. It was found that the students in the experimental class did better on tests involving
calculations based on physical laws, and took measurement errors into consideration more appropriately,
than did students in the control class.

Key Words : science education, mathematics, oxidation, junior high school students
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