poboobooooooboboooboooboooooo o184, 1670175, 2010

W - EEORANERR N E2 BRI 27200 D
FEEEILRRETE (4)

RIEREN "« ARE RN - fRILREC - BUE RS - ADafciE™
K=y« KEERIR™ < ANAREIC - (o e e il i e

Development of Science Teaching Methods for Fostering
Students’ Scientific Descriptive Power (4)

Naoto ABE*, Yukihiro KANESHIGE"*, Satoe FUKUYAMA**,
Yasuhiro YOKOKURA*, Norihiro KOISHI**, Tkkou HINOMIYA*,
Takahiro KINUGASA***, Hironori KOBAYASHI***,

Etsuji YAMAGUCHI****, and Hayashi NAKAYAMA***

I LI

0000oo00oo0o0oo00ooo0ooo00oooooDoooDoooOooDooooO, OECDO
PISAO0OOCOOOO0OOOOOOOO0ODO, DOoOoOooooooooo, ooooooog,
goooobooooooooooboboboboobooooboboboboo oo, g
gooooobooooooo, bobobobooboobooooboboboboo, oodg
goooooooooooboooooooooboooooooooboboo, bo20b0000
00o0oo0ooooOoooU0o@UoOoooooooUooUooooooooUoO, OO
gboboboooooboooboobobooboooo

ooooo, 200600 (COOOOOOOODOO, 20062, 2006bO0C0C000O00COCOOO0O
obobooooooog, 2007), 200700 (DOOO0OOD DoOoOoOoOOooOOoODODOO,
2008), 200800 (DOOOOOOOOOOOOOOOOOOOOOOOOOOCOO, 2009)
gooobd, ooooooooooboboo, boooboo, obobob, boooboood
gooobooob, booboobooobooboboboboooboooobobobobooobooobog
gooooobooooooooob, bobobooboobooo, boboboboboboog
gbooboboobooboboobooobooboboboboooooo

gbooo, oooobobobobooobo, boboboboboboooooobaon
gooo

‘00000000000O00O0, 000000000000 0Og,
““0ooo0ooOooOoUoooO, YoUooUoU0oOoO



gobooooboooooooobooooboooooog
168 gboooooooooooobooooooboooo o

IT  EIRR A E AL AR N D T F 61

L. WO

gboooooooobobobobooo, boboboboboobooboo, ooobaob
gooodo, oooooboobooobooboboboboobooooboboboboobooobog
gooobobooooooooobooboboboobobooooobobobobL, bbooog
goooodog, stboobob b0 tboooooooo0oob obboboobboboobo
gooodo, ooooooobooobooboboobobooboooobob, boboooboooo
gooobobooooooooobooboboboo ibooboooboboboboboboog
gobodooobooboobooo, bboboobobobobooboobooboobo, bodg
gboobobooooobooobooobooboboboboooboooobobobobooboobog
gooobooboooo

gobooooo, bobooobooboobo tboboboobooboobooo b oo
gooooboooo poooooooooboboobo, oboooboboooo, tbboobo
goooboboooooooooboob, boboboboobooooboboboboboboog
goooodoo, ob, boboobobobooboboobobooboboboobooba
gboooboooobooobo, boboboobooo

() ODooOobooOoO0oobooOoooooOoooDo

(2) 000O00o0oooooooooo

2. FEHDEMMN S DN B BEDIED

0000000000, 000000000000000000000000000000
00, 000000000000, 00000000000000000000000000
0, 000000000000000, 0000000000000000000, 0000
000000000000000000000000000000, 00000000000
00000000000000000000, 000000000000000000000
0000000000, 0000000000000000000000000000000
0000000 (@O)0

3. Bl Sz i U 7= G 8

(1) REOBMEEREZAZF—T7— FOiER

000000000, 000000000000000000000000000, 000
000, 0000000000 0000O00000000000000000000, 000
00000000000000000000000, 000000000000000000
000000000000000000000000, 00000, 00000000000
000, 00000000000, 00000000000000000000000000
00O (@©Oo, 00)0

(2) H15 U 2RI OTE M 21X % FROfER
00000000000000000000000, 00000000000000000



000000000000000000000000000 169

5$§?tﬁi
%@ﬁ*fﬁﬁﬁ%
ﬁ%@%ﬁﬁw

goobobobobooogo
gboboboobooboooboobobobooooooboboobo
gogboboboooboooooobooboboboobobooooobooboboDbo
gooobooboobooboobooboobooboobDoobDoobDobobDOobobDUo
gbooboboobooboooboobobobobooobooboobobobooobooobooobon

Fih NS (WA FR R BnSts e
.t&ﬂ{ivil‘(.

27 —
.o s M N ?UC.T} alZH) DN
R 1B 0D AR GRON IR A,
—+ O LA ST B~
EHO\IBLODL L ABRA, - FATH

2 A WAL < T EA BN,

005 AR5 Jlﬁ N %{Jﬁ%qu Mo ﬁ‘:iﬁ‘ai';)

Eh g an KB HAIY S PN B - TRV, L'“;‘”.t‘) _ .
. *,K(U,Q[_f: X (B2l 3IAINA)

0 BSEBETA

BRICHTZFELOFELER - [ffE FERMBEDERIL
ABTBRTE, BANTWCTZE

(FERDEELT]
ABIT B EIRBATIDN?
INDSFNTNK T EIBBATITH?

M1 MEERNEZECENTFEREOESIDOIX



gobooooboooooooobooooboooooog
170 gboooooooooooobooooooboooo o

| L [z bk A BEA 3. v < 5 FRE| Bt s
TIVDEE o Lte . B anbys| BT e Rl S ]
- EREEOME | |oe THE B, BT ¥ | GRS o= Ee

2K Yoy B 05, | [ 0ss SRR TE
. BRIE £ A7 FLRATTAD,
ER o
- XABA

F—U—ROIFR =y FEED/— b ey SHHRAORIFHIEHE
2 F—U—RZEERUCRENAGHAEE D5

HH)oFrvsany Ly Tk 1451

TIREM ORI dok X BRI
RIZEREND.
N2 Fr ety oy "ER“L!
it Kty vy qiy 3 A
MPH 3% ivneg %o Ex w
WiLde H ey hr) 13183 35 of
Mz 0'h3 .

IREPEBDEDH EDSF—T— FERT — 70— b

3 HRECEBOEHENSF—T— FEFRLALHFNARAFHOH

F-LOFnFArs 2k ws R SR

WTRE O BB N KT 5. S il :

F-lpoh iy, ET 0P
ki, 15

FRAEEORT e FELO/— |  e—fp BRI HBORE
R4 18 LMBEER LR SR E R0 )

00000000000000000000, 000000000000000000000
0000, 00000000000000000000000000 000, 0000000
00000000000000, 0000000000000000000000, 00040,
000000000000000000, 00000000000000000000000
0ooo0oO0O0O0 (0O0)o



000000000000000000000000000 171

I B2 B0 AL IR B P AR D K F 451

1. ZRRBRERDRETEE5RT—YDIR - ¥
gbooooooooboboboboooo, oboboboboobo, boooobaob
gooob tbooboboobobooboboboooo
oo, boooooobobobobooboooooboob, bobobooooooooboo
0o0o0oooooooo, oogospoogooooog (@o)o
gbooob, boooobobobobooboobooboobobobobooooooban
goooboobooo, coobobooboboboobooboooobob, boboobooog
goooooooooob, ibobobooobooo0o, boboobooboobUoeo 0O
goooobooboooobooboboooboooobooboobooobooobooboob, booboobo
gooobobooooobo, bobobobo, oboobooooboboboboboboog
goboobd, ooooooooooboboobooobooo, ooobobobobooobo, og
gboobooboboo
gbooboooooooobobobobooobooooooobobob, bobooooooboo
goobooob, oooboooooboobotobo, bobooobobobo
gbooooooooo, boboboooboooooboobobobooboooooo, bao
gooooboooobooboobog, booooooooooooobobobobooboobooo
gboboobooooobobobobo, bobooboboboboboobooooobooban
goooo
goooboooooo, gboboboboooooo, obobooboboobooboo
gboboooooboboboboooooboodo
gbooooooooobooo, bo, 100, OD0OOO0OO0ODO0
gboboooooobobobooooobogoogo
goooooooboooooen, 400, 7o00DO0OODODODOO

TR\ A R R EA W AT
s f (e )|gnalse gl mdbealzy (4291 1

B oo B J) Ik

/{,_,r'f";" = 1'!1- LR :”J t iee )i tal: t‘ﬁjﬁ,}r_ whox{ver TLTL
L ]
»3 Thdn . Balhs gkt ceafiar) 48 tbaon
iml-iﬁﬂmﬁﬂllh++v lﬂ#¢ﬂ$ﬁgiﬁ)
AT A

#MMH-

M5 L£FEOEL



ooooooooooboooooooooboooobo
172 ooboooooooobooooboooooooo o

oboboboobooouobuoboboboo

gboobooooobooboboboooo, oobobobobooooo

goooo, oooogobobobo, ooboogoooboboboboboooooo, o
goobobobooooogoogo

2. SRISEBIOERZED D I ENTEHEM LIFEO TR
000000000000000, 0000000000000000000000, 00
00000000000000000000000000000C
00000000000000000000000, 0000000 0000000000000
000000000000 0000000000000000000000000C

(D) WmOkD>D<D

D00, 00, 00000000000000000000000000000 000, O
00000 (00000) 0000000000000000000000000
0000000000000000000000000000, 000000000000
000000 (0O0)0

(2) EDREsE

00000000000000000000000000000, 00000000000
0000000000000000000000, 00000000000000000
0000000000000, 000000000000, 0000000000000,
000000000000000000000000000000000, 00000000
0000000, 000000000000

00000000000000, 000000000000000000000, 0000
000000 (0O0)0

174 s 00000 66 @0 0 0 6O ELOCG0
Edhr b - F<FR T30

ﬁ»l'ﬁfhtt]"i‘?fiﬂ g

M6 HAANIDEE



000000000000000000000000000 173

T FaukEss o Arbetiice
Beq 4kt % B e =
ﬁif"‘giﬁpﬁiﬁgfgmiﬁ\rﬂ° BB R4 Fv TR, BaTFuth

M0 o TR AU Shnn Babtan T Bm'p,\g?ﬁ%p%na WL, R

1 Td ey E doTubu W LA g
: T SonEaidt AdaR e T Al aenk
“““F # i AAME TS, BEHATEHT

\\ﬁ v A-ERARE T3,

F\ ﬂinﬁ"ﬁn
B &eTeys
Lo Eeeys

B W Roratrime At ERRE LY

. ksl
TR A-Bien Bobfan Conm D4 k gy “E3LiBadet Rt Ay Riston TR DS
AR EAHOENT KBAERA R e I B LT & AR AT Ay o T
FENEEIRRCLTFAINE. l
LHL. Deb :kﬁw‘,nﬁi‘! %7t \L
Shuzesaeins Rz Feu?
Ea k7 e=BE RIS, *ﬁl%m%&r;: i%kt A
bz SR ILY s B T e RS
: (e R e R S T
bk £, 3 1 - . ok Ak o ¢
.i;;(} ﬁ:zg::;t.;_, /3%?;?.‘;:% T /::-‘Elli-A‘»“ﬁ_r._i‘.ﬁ*)i\'ﬁm‘iﬂr-‘_‘ tLd.Tukk
mﬂﬁﬁ?\ Buibdas O3 2mn]linz” Bode 889000 BARBEI Lk RSN T2 4L E Sk, T
Dien)=F B v FEEs5e B3 aGpeih oAtk Vs BRIk Bl T e s ron BRL
Hshent Bafod  AnEoiEdeys it AalFsads Bt a ' (17 v e HR o h3,
| ks . Tenhrd, Bake B de S T ras ReREy ¥ Bre e ie Bal sa% Nk, 12 o Thiz
gy § iﬁ_ﬁ-;ﬁ T INRILEHS 2y ot B Eafr o EWEEATRaFINH T ¥ 95,
B ezt o (1 RT VA s SO LG
h3.

7T BORESEDEED/ — K

3. BEREMOTXR

gooooogooog, boboobog, boboobooobooboobooobo oo,
ooooooooooooooooooOo, DoooocoOoooooooD (o) ooo
gobooboobooooobooo, boboboobooo, oboboboboooboooboooboo
goboooobooo, booooboboo, ioboooobobbobobooobooo
gbobdobdoooooboooooboobobobob, bboooboboboboooboobog
goooboobo, cobooobooooboboobob, bbooooboboboboooboobog
goo, Oboooo0ooOOoO0ooOOo0ooO0OoooOoogoodooOooOoUooD@Woboooooo
0000000000000, ooooooooooooon

gobooooo, bobobobobooobo, bobobobobo, boooooobao
goooo, oobooooooooobooboboobooboooobobobobobbo, oo
gboobobooooobooobo, boboboboboobooooboboboboobobog
goooo, oooooooboooboobobobobooboooobobobo, ooboobo
gooobobobo, cooogbooboboboboboboooooboboboboo
gobooooooo, bobobobooobooobo, bobobo, oboboooooobaob
gobooboobo, booboobooob, obooboobooboobooobooobooo
goooboboooooo, ooboboboboobobobooooboboboboboboog
gooooooobooobo, boobooboobooobooooooooooooboooobog,
gbobobooboobooboobobobobooobooobooboboboo



gobooooboooooooobooooboooooog
174 gboooooooooooobooooooboooo o

FERABNUES

HEMDZ 1

1 AKOPERNKZMERT %o

RS RCKRBIAORLED S, BNPW
175 T JRRPR KRR DOBIRINEZ D, kD
SGBIHIENE 22T X S,

2 BR1LLT, BNPHOERZEZ %
<HHE il XTOT 7 A )V 2@ LEN5
i LE D B>

3 EZ2LLUT, BMSMRE, REmnz
B, WNB DI ERZMTE LD
% (BERERT) <HH: NEREMEH Lk
W5, BTz 251>,

oERERAL2Y) l

T

O PHNAZHEICT ST ENTES X
I, FHBER DT 5 NAZ BRI
<HHE I RE>,

O BNRWORRICKMT S &SI, %
1 DEEFTOH %R,

O FHINZERDIS

(RN JE K]

cEERIENEDL E (CEDNS L) BhIC
2%

(GILES)!
ARKERHIHEDIE O LB DICES

O RERERZHOFRT LT E0IC,
iR CHA LY =22 —F2ikDiR%Y;
ZRREY %o

O ZHAEERLHESESOIC, @i
BEFHLT BYZBOET 5 <HH @R
PREM M Z LD REDFEL T B 1>,

i
4 |

K8 REERDIX



000000000000000000000000000 3 175

IV BbDIC

gooob, booooobobob, oo, oogbooboboboboooooooobgoo
gbobobooobo, coboboboboboobooo

gbooo, coboooboboboboooboooooboobobobob, boooooboao
gooobooboooooooooobob b0, boobooobobobob, bbooog
gooobod, gooooooobo, bobobooboobooboobobobo

oo, oboood, gbobobobooboooobobobob tboboooooobao
gooobobobooooo pooboboboboboboboo, boboboboboboog
gooo

oo, ooooooboboboboobooog, oboboboboooooooobaon
gooboboobooooooboboboboooooboboono

K&

goooooo, bo2z0ooooobboooooooooooooboooooboooDoboo
gooo

51 SZHR

gobobooobooooboboooobooooooooooooooooooooooobooooobooon
OO0 (2009. 3) 00OOOOOOOOOOOODOOOOOOOOOOODOOD (HUoooOoooo
goobooooooooooooooboboOoo birg, pp.67-75.

gooooooooooooooooooooooooooooOOoOOnO ooy Cbooooooo
gooooboooooooooooooooooboboooboOooooooobOooooobOoDooo
Oooo0 0150, pp.67-73.

gooooOoooQoO0 DooooOooOoOoODOODOODOOOOOODOO (08 DODODODODDOO
oooooooooo0ooooDooo00 obooooooooooboooooooooo
goooo o1ed, pp.1-10.





