o i
ioF g 4 AL g 9 = F

T

\

8 4

2003

o



2003969214




Abstract

A e ettt 1
T-1 A9 HAQA 2 EA e 1
I -2, AT A ZFA oo 5
OFZ A HIZ ittt 6
O-1. 338 WS BMA oo 6
O-2 383 A5 B A e 10
M-3. 2EFR ‘A B8 R TFIA oo 16
M-4 F8 DG E I B e 21
AT A E UIE e 30
M1 QT T et 30
-2 Q5 U ittt 31
AT D Q) e e 32
V-1, A 72 2§34 e] ‘A ¢ 23}’ wnte] WSET A 32

V-2 72F 35349 ngsta A A’ mitre] GHER
A et 34
V-3 ©d W82 o8 X BA e, 38
V-4 & Fobd W W8 EA e, 39
V-5, 57 S5 8 BA] e 42
V-6 28 - F - A2A7 95 B2 oo, A4
V-7, 35 A W8 B e 48
B D A et 51
VL B et 51
V=2 A D] ettt 53
A L T e 55



[ 1] 5ew 483 Aol 9 <29 WA e 9
(2] A 72 ZEF] T WIFE e, 10
(% 31 Al 63 REGBAT} A 738 TSI BT oo 15
(B 4] 25T AT 8T B A I oo eeeore e 17
[ 5] TESER ‘A7 #8179 G G e 18
[Z 6] Klopfer7b A A3 o] 28 E(Klopfer, 1971) «rrrrmommromererereesonreen. 24
[32 7] AT DBAF TEIFA] e 30
[ 8] ‘AT FF ' W WEEFE BA oo 32
[ 9] ‘R 8]’ A9 FFHFEE BA e 35
[£ 10] A 72t R&7ge] wGEF A F o[ wire] ghra

B] T oot ettt 35
[ 11] S W B9 9FA BT e, 38
[£ 12] 3HE Fobd W W89 Fa B3 s 40
[H12-1] F Rops T 89 A BT oo, 41
[3E 13] 7 8% S8 NI e e 43
[ 14] G98 280 A B I e 45
[E 15]) Sh8l Tl 9FA BT e, 46
[ 16] Wil AT %A B X e 47
[ 17] DI BEE A R oo, 49

(29 1] 718 A0 A 23 340 9o WOk o, 12



The Analysis of High School Earth
Science I Textbooks in the 7th

Curriculum
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Graduate School of Education
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Abstract

This study was to verify how the education objectives of the
7th Curriculum has been reflected to four kinds of high school
"Earth Science I’ Textbooks by means of Klopfer's Taxonomy of
Education Objectives. Also, the contents of each unit, the
amount of each field, the inquiry activities, the number of
figures, tables and amusing reading and the appendices in the
Textbooks were analyzed.

In the results, the education objectives of four Textbooks
including category A.0, B.O~E.0, F.0, H.0, I.0 of Klopfer's

objectives categorization have been properly reflected to



education objectives of the 7th Curriculum. The average
textbooks pages were 255.5. There were lots of differences
among Textbooks because they were consist of 222~284 pages.
The ratio of Unit II, The Living Earth, was found to be the
highest. The relative amount of each field were assigned as
follows : Astronomy(31. 31%), Meteorology(21,09%), Scientific
Investigation and Consolidation(17.17%),  Geology(16.92%),
Oceanography(13.51%). The inquiry activities in the Textbooks
were 17 types. however, most of that were interpretation of
data, survey, discussion, observation and experiment. About 76
percent of the experiment, belong to the 1st level, about 23
percent of that belong to the 2nd level of the Schwab's inquiry
level and there were no activities of the 3rd level. The
average number of figures and tables, which are found in the
Earth Science Textbooks, were 213.25 and 15.25. There were lots
of differences in the number of figures, tables and amusing
reading among Textbooks. The contents of appendices found in
the Textbooks are 22 types, there were also lots of differences

among TextbooKs.
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GdoAT et Wee el BAE sxm Fus
FEY 4S # 4 UAES AT G, A7 TH, AT @
A7k 5, Arle wa el wsk AAe) BE, WA @
18 A AL L Bet- )% A8 - 87 TR UEon PAD
o},

choAT A9 e 448 AFe] AT we B s @
B3 54 A Yu F2 Fael 2nz AT, o) AAT 4 Qe
A Rt %d—% Fo}, wHepALG et )% - AbE) S g
Sstel FMelE PYHoR gEh w Fd Bhe Wah 2 279
o owu %% w27 Aee] W 4L oldlaA se] onf
A ¢ AL GO S, 200D,
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=
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(2) H&

7t W 8-A A

e AANA 3708 Fo M e 2EHA 29, 45H, A3
T AR AAA BN ATk 959 Habg Adstuat s Yok
A e =) U AAE d93 o Qoo mE yg g4 g
TR AT W AAEE [T 49 ;'EE} (55, 2001).
[# 4] DES® A7 28’ g AAE
o o PR S g 3
A7 Hete] AR 49, A Hate] gap 2 ¢
el =g €@3 w74, Tﬂ, obfl, AEY, z+ @
A5 A A AR J)FE W) vYe 23
a8z}
AEd, #e &%, #F7, TE, 9, s sg e A
dobole AT (AM, G4, BE, A XY, e AR, 9w G|TA AT
g 2329 SR, A st 5

7, U B,
LA "L A,
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[3 5] 15eW AT B3’ gy Y&
Gl delw g

ol Wske} ol
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@BE R UYL Foe] Ao} $7g

DA s 44, 99, A7 e g @ A7
setabshel BAS Yolwm, AT wF B Ha
w3y

Behs wy

shiel | 34 @At @4e FHsn ds 4 A9 duA % 2a
AT o £#E Ftel 7 A HaFLL o)

B9

DAY, 4, 41, V8D P29 5
Aol | AT By AT BA THE ol

o=

F3to] 21

a79 | ol

OAFE 79 WA A7 D7 o4
@A %3 H4% ol g3ld A4 g TR
AT @4 AW Ao hE a7 gAY W

WE | @71% dstel 428 Béel AT 874 W ol
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<H 59 AE>

3 CELREEY

DA Y % A4 ARE olgakel B4 W AW,
aem WEHE OE

@uEg P2 ol WERA Yehbs A
A4e pel £54 dAxol 4w

Az W

e |2AFEEE R BE S Bebel @y WgT 24
a't;'; @0l Q5 ANt A} 44 HE ARE A
g3lol WAlel A7 R E A4 s, EA WS A
dobsle @2 veb Fuel 9, el A7Y, AES Bu

X 2@ Fobod vl AEHE ol

DHAS @A AGES Abgstel o vjFe] A A
o SH3 o 44 9492 @ FE £¥i dA

o) s
@AnE Bl Ao PR, LE U, §F U
Al | ol HEF Lohuw Ao HuE o

ush @AA AFEE Aesel AuEQ dRe E¥E 24
$3, $3 ve p2el Hi g4 AA% 1 9L

23
@I g 47 FA AEE T HY FH W
& ol
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< 59 AgE>

d4 d9E ug

DAA #5 =T EFE 2ASD 249 ws ¥
He oy

@A 59 717 olgstel vkl EUL B
B Exiol vebhs dYe /1%

@uel £5% A4 AskE BAR B, @, 275
A oldatn, 47 59 1TE B v w3

T]j ol e 248 J)%
T @34 9A ARE 58 #$49 HdHr] $5E o
#Hotn gdA Sol o3 WA BEow Wy B4
A8 = 71

QAR 2t g olA A AabE 543 e A-g 7
stal Wate] H71@E o] g3te] ¥AHE Folwn ¥
of ¥rist TEE BAAS

o
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DA A B G AGE 2Abehe] A
YT B 7%
B |@uPA A 29 gEd ANe ¥E Ang Ao
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A
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(1) Bloom®] w-&EF EFA4
Bloom? w&%3xel dis] Hgoz AASS Sz 19 19 H85E
& uw&e] RRE A JHA 499 X FH{cognitive), A A (affective), 2
2 -5 4 (psychomotor) oz rm, 1956de] 1 AA oo 2=
& THESAT 2 F H94 o (krathwohl et al, 1964)3} 4]
ALE4d dDHarrow, 1972) #& BF7F #2590 Bloome &3
oM 1xA dgel o] s el AAgHTm ey A4, o, A&
Hagte]l Fa o]gxol AL FAME Jehdz rk(Billing and
Furniss, 1973). %3 AAH 9498 FAs e WF0Y dAAGAE 7o)
A7V = a0 Y oh(Seddon, 1978). olelgt 91414 g HFEsL Aejga 27
of vtgs Fod HAe g WE= ANE PAstE sAzA e <R
TH % 7159 MY WEet AdxqH ok g},
T UAH Agn doA dode WFe dg e §

AR 4o

1.0. A1 4 (Knowledge)

2.0. °} &9 (Comprehension)
3.0. # 89 (Application)

4.0. ¥4 ¥ (Analysis)

5.0. F3 9 (Synthesis)

6.0. 3 7HEvaluation)
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94 A4
1.0, ()

2.0. BH-& (K HE)

3.0. 7hA1 SH(RAAE)

4.0. =4 sH(H k)

50. 743 E 7hx) 2ol 98 AR AR

ol Bloom®] 1714 4o F A4 WHEE N2
BlE BEFAAlh o)-H e BA-ZF-H2 olo]x
AL BAZF Aok s, AN AFEL oA @A BAH o

I JrHEEF, 1986).

7ot 49 F Adeold o d(Krathwohl et al, 1964)& 318t §-of 4]
© BE FRv o HER YEEE B AYE B3 o] 4o 59
M7 390 #ete] 49 - 4% 583 d#e] 9= Bloom 2839

HAEEH dde] B EFE ofy wEEA @gon 32 $(Harrow,
1972)2 EHF5°] 01%5}713 gt

Bloom®| W&EH 73S 49 @5 J9& AR, Lo 99
< 23} AF I}l A ‘#747-‘2171 mEoll o] EF3HES ALEsld oW il
AL A AAHE QA ) EQEY Bojyo] gl 2Re
YERR 7ol & Feirh Aok g #ange 99 E5AA7 2759l
™, Klopfer®] #3 w&5 T 2HFAA7 A oh(Klopfer, 1971).

(2) Klopfer®] %3 258 R/

Bloom®] W5EE 7% 2o /Y shde #Age] P59
MFE At An s o A7 At olHd A4S s un) u
A A8 N Aol Klopferd] #8 &g RF A o))

Klopfer?] #% A A< Bloom #5388l o2 7|wE& F1u 97| wZof
WEEF EFAA AL dad, Wy 2 9urdE Sof wol A= Bloom
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TH AAE Zol 3t ok HEAF 9], 1990).

Klopfer7} 19 &7 AAE 48 ZA vzl wstag A= Post
Sputnik #38 ZR2IaHZo0] 1950 ojAe] WEH B TzagdE} §
A ol &H 1 At weka OI FAAANE ol2g T2IHEY AKHE
F7t HE AKAZ) steg 5 38} FESI A E3E Y.
o] £1o] Klopfer<] fwﬂlﬁﬂﬂl g FHEEL A8Ed g3 2o(Hgds
9], 1984).

El
.ﬁo

tlo

ool ERAAE & FERR Agrgeld Fyeh A 2E W3
9 44 BEELT FEUT

Lt} o] RHAAS dRE Bloom® Taxonomy of Educational
Objectives Hand Book 1I¢ W§3 wlssh) stz ¢34
(Carrying out the processes of scientific inquiry)®} ## % 3ta 3§
el 990 53 FxsAh

ool ERAAL Amgel Solaisl dgd FHEe PFE 3 G
WEe AAFY A%, Hotel oF HE W HEd paEw

‘Orientation’ d ¥ 9] PFEL ¥ 331}

cb. o] EFAAE 19708 o] 4 ol& ¥ e HE9 Etnty
(Traditional science course)® 19508t R A= 7] Al 23 &
#}8r =2 3;(Modern science program)e] 2 Eo] 74 ¥ aT o]
Atk

uhool R AAE A% WEo] ERAAR oW Astug L9y
A gk dde] FxE 2Ased ol g2 F Yt
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Klopfers= “Handbook on Formative and Summative Evaluation of
Student Learning”(Bloom et al, 19714 #}8tu &4, oA I5d%
T8 BHE F dE olY ERE'E At o] o EHEETE Bloom
°| “Texonomy Educational Objectives : Handbook 1 : Cognitive
Domain” (Bloom, 1956)°14 A& w&EE $FE ntg oz wetwyy
SAel 9A w&HFme w4 FA5E Aolgtn B 4 gl of o
AR 7252 7IdEHE G4 5S JYdatan, AZ2e Y= 3
sh B, AT %8 2 78 duke] fES Adststd AAsAHAAE,
1984). Klopfer7} A Al ¢ o] EFxE= ohg2l [E 69 2t

[# 6] Klopfer7} Al A& o)) #F X (Klopfer, 1971)

g% A0 BO Co DO o) 0 G0 HO 10
A @Fad g7ed gdyny 4Ry dadAd z2a3d g @ x5
N o) 5 (1) (1) (m) (v) =g 715 &
W8 Al-All B1'B5 C1€4 DI-D6 EI-E6 F1F3 G1-G2 H1H5 11-1-5

1.0 A€ 33}

1.1 A i

1.2 7] #t
134 4 =
20 &4 u8
21 8 &
22 & # 9
237 ¢ &
§ x5 8

3.0 =3 dwr
31 9AA g
32 #Eo g

S -3
33 #shH g

o By
343 & A
35 &= g

H
¥4

A9 ol FHREE Ho TKIFA, LA,
=% sgloh
Klopfers] 5 @&5% #FAANA JFA4E M43 o4, 3at7

o
jy

&E

sk

% gl

o
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9T A @R ), BeH 87 FANEA 4% Sd ety
24, Aety g RHMae] 47 Aws), Bed g7 BAN(o)
24 mde) ¥4, 43 9 54, Hotel AT oA e e za
4 7%, gEs 9, A% 5 obF M2 Wreld cHKlopfer, 1971).

A0 AAF o)F(A1~A1D)

°f BFE HAol AeAZel glojA MY Ao = ohe olxxq
Ao H A FAAAY A e du A4 ods LI
°f MFelt dgo] 52 ARE 58, IYYseE o wks
T 7 Y ATEHANT AL-ANS AZ2 4N 13L A3
A 24 RN 0 AR ofE FET £ Yt FFEHAEF
AL-AIDES Zgee A2 olsdFe] stz g dund ogat ¢
c}.

Al 53 Abde] ad 24

AZ et ojel #d 24

A3 el Jidgel @ A4

Ad FHH9) A

A5 A% Adel A4

A6 EF, WFs £719 14

AT FHEH 7lgR datd @ A4

A8 A% st U #g A4

A9 °lE B F8 /d AAd 2F x4

AL0 A ZE FEAX A4 g

All e FHRE A4g ey

=

3st3 g %A
HeA g fgde Hd gE e A% 1232 % Aot} o
Zlle ##E3 S4B.0), AN 28 ekl ®ACO), AR A
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I AWBHCO), olEY Rde) WA, AE U FAEROY 4937 T
of AUtk o] 4¥Fe] EME A o] ohel HetaGol A A
AFEAT N2E otoldol: A Afes AN AsHoz v
2 ZFe AL Lm»m Hvh 495D e W 1 gFe| Hajs
Folzl ol Bo] waE 4 ok, BE AFo LE BT FHAA B
29 We 97, w9, w o710 hebd selWFel e e
BeE gk Aoy g7 Hgo 38 44 1T 2 FAUFE v
B oo g}

BO %7 34 I: %3 57

Bl AR} @4 @3

r
it

B2 B AT 44 Aoz

B3 AHE 3} Wate) 27

B4 Ad% %4 e *dE—'—i

B5 274 E£Fe 3945 exe @7 a4

CO %+ =4 I: #4 A% sjd G w4
SEZERIER

C2 9 7hael 44

C3 7k 4%2 9% 443 wie 49

C4 2% wHgel 47

DO F9 #4 M Aze) 43 ks
D1 d4d Z#e A

D2 29 A3 54 A4z dehdr|
D3 433 ##& A3t 4

D4 $)4t=k W4t

D5 4Y Ayz 71de HE

D6 dolx Aol g Uxnkzl
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EO &7 #38 V: o]£4 nde] 34, 35 % 4
El o]&74 =ele] day <12

E2 o3 e &4 Ao Hdd o2y ndlef ¥4
E3 o284 Edo] vF= = A4t dde] A3

E4 o]23 RdzREg N2 7149 & &

E5 ol &8A Bdo A& A% st ¥t

E6 ol84 Zdo 4, 7jN = g 2o ¥4

F.O #39] A4 3 333 e A

SGAdee ddBBAA o2 7HA] Aol & EAE gAstA At
dopA 2 A dhfel 482 w2 BASE Agn fee) "ol o] o9
o B Aol AR AA A PHS AP FMGA B
M2 ZAA Qgsto] AT we] YES A AU FEE gL

3 e ol Yo,
F1 ohete) 2e fofold 2e 2A9 8
F2 23 folq Azg 249 $4
F3 7 elolq ®ale) $80144 289 £3)

GO0 =74 7%

of MFd I¢FE AL HAZ HAPUAA FAo] FA: A
lgol 28 & ¥ Aotk o] 992 vge F A48T 2

Gl gk d3 7178 2183t 7159 A

G2 2 ~dx AR Ay 3

HO %9 &u
of HF= HH ddo £l AEEol T Ao ddo u

i SdT ERAANY FHHA %7l WE o] REM AAsE
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AL A BAE AAx Qi Ao] Buet o] WEe XAy FTL A
A bss) wols g AN Aow We wAEY mEHH AAS
o5 A7 olobrlg e My AsAY viet: Fuls HEE WFS & Aol
th o] WF aeEFE de 2o

HI sheha} shsiape] ojgk 2e)d Bz #

H2 Abas) oz aehy gre 4

H3 %34 ejwe] g

Hd4 33t o4 398 24

HS5 #etet A ole 8% 2 Hke) ga guo 27

HE 333t shsbo] w@@ Ae) Saalas Fule 237

1.0 A3

of Wi Aot A A WY FulE FReAY B oy
FRE AAH 225% 40 55T ot ASo] T 9,
of WAl BAe wety sokw e} AE ke B3 BAd g@ o
el APAL B V12, s AABS FYsT I o] 244
o Mg HAEF wohEe 53 oa)E ZEE st Aol o Wi
of &3t shslWFE oE B,

L1 sstel A thra A Wezre) B

[2 Bt dedo] g A Aotold e o) g 94

L3 oAbY A shete) A wjol o 214

L4 #3te] W, 71%e) B, A AL Aolg) Bl A4

15 7t "k o date] AbslE, £94 A A4

|

H =%
H T

Kiopfere] #hst wsEEAAE 28 wgabgs s, Hrbd 523
=rE ANRon, B3 B3ty @7 Bhold 498 4aA2 A48
Adetyl WEel @ Bgol Fase wiAge] Wro) q@y ZE
ERAAL B 5 ATHAAE, 1984),
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a3 Klopferd] #3F R$E28 BEAAAE o9 2 xS s1xn
UTHAAE, 1984). Ags HE] ZWHoA 2z} BEgke] TRo| Haat
Bos Holth Ede g9 Fudd, WES Uye ZEo ousig).
WES e v dojA 2 d(topic)® I 9A FAY &
dEge] A BRE & Ae] oyt A9 sRdo] Hole
Atk o] F kA9 FAE Aty JME 2Ee yis
| FAA Mst 9ad 548U Hag 94 2e 2F
AL WA ZXE B, WgoHE dodo] glA AAF=
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=

du go af
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te]

i
o
A

i S e
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M d- g 2 g

m-1. 9+ 9%

A 77 @A gAR AE A1 wBNE 22 Y ZBA)
oM 4F LA (20029 89 24 W)t BRHA

B AT N7 38 as 45 ez 2Asgon ww
A dge [E 79 gt

(£ 7] d7 B 234

i

e 2 9A} A 7} A} g 4

AT HGu g BF 2
A FIRKAEFATFE A4S 9 59 AT B8 @A} ;3
| D& A7 1

] Gt KR w2
A BA B ol
B FAERAL ol 95 LSS WA : 4
A7 SEha g ol
;:(:]_7( o8 3]+ c\)l
C § 8 43 9 6 TESE WA 6
AT Betwg 25 3
It wa |
Z) 1 8} A %< 9 59
D (F)LFAE S 9 TEARATY ATAL ;]
FSH WAF ]
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m-2. 94+ &

B Aol (£ 71 AP RANES oz st ved pe
gol A W3 - BAjso] o] % Yehln A3}E waeu.

A T3 AT AT AF WA RGEE P

AT 2Eohge] nEgw AT He 1 wHA e} HHEE P4
EOERUEROE JEE SR

S Bobd w3 g 24

9P BE e B4

Y- AR F A

+E 4 Ug va

No O e W
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V. g4 Ax 9 E9

V-1 A 72 35349 ‘AT o1’

A 7A S g e] AT A

Fow FAHS Sli, wgHAe
B wKER EFAAN o)

[ 8] A7 2817 wate] &

I
wAw 2%e (w87 2,

o]
o] WSEFE A

wtel A @AEelol F HEE 4 74
w3 EEE Klopferd

1= ]
EE OEAM

Klopfer2] #3 n& &%

qF 1 we wESE

7} DATS $3F Aol wrs F
slol @ALF sste] 1R AL old
st @dABe] olg Hadrt

. @A $3g Aedow gF
e 5 7len GAAE A &

doll o1& #EITh

o @A $F B AP A &g
o dig Fvlst 3714E sck

et WA T _#3to] rlzel
gl PlAE FE%S ve

e @4l
2143,

A

© #gd g7 A4 (BO ~ EO

@ A 23 o8 (A.0)

@ FAEe] 2 Fopol A (e 2
M) g Ao 24 (F1, F2)

@ 34 g7 A4 (BO ~ EO)
@ #Hz gellM FAle EIEFH
g9 x3h (F3)

et @A e #EE 2 et
ik Ene] S (HD)

@ #sro] AW, 7)ol i, AA I
dF Abole] dA A4 (14)

® st #4e 1 A AlFE, =
g4 @A) 22 (15)
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A 7R w&RAe A a1 wae A WA BEQ VEe gF
g Fate AT §-Fo BE 7)2EH A, 9, 1AL o) E 7}
5t Sldk @ed A4 5] ofyel Klopferel %3t n{EF H5H
AAANA TPEE kA g3 A (HF BO~E0)E T3t LutAQl A
dolu g, FAS ol A0, olHF /2 Aol da,
A& g oalste Aot 12z Aol ofie} AAdAdY dys} AAg
of H4(MF Fl, F2)& Zzxsx Yo

WeEe g7 vHe AAS Az FozH B 5HS NAAA A
A AN dojute AT #AFER] A8 sHA EAE 2o debEel
Hoz sfds) v sl 34 8L /128 AL F330 Klopferd
Ao WEER BERAANA HEY g7 3 (HF BO~E0 44%
Aoln] olF ttE we] sigyeo] FaF v|EFC HHa Ui Age] F
A WA HEHF FHE e 2 9o

E2 G H ddo &&= EREA Hee g Eo) 3714, 3
A e FgE Az Sxeoldh gl Fulel 7)o 2 g
M= FRGE Fadn, A9 79 AAd4H A7 #H3d g
st Bv] S A=t o ol Klopfer? 38 n&EH EF3
Aol @5 HbEe ‘#Etn #A e €% 2 Hto] g Fu)e 29
Shndeia=d

Rl et 2332 epEkE #HE - vle - ALY e A5 Y gAd By
H 507 Yz e} wAL ey Aoy A3 wEe] 9% go)
te Abd e Fraxet 9 G Ade] AEA, =9 oo @3 8
A4S wate FHolr) o] &2 Klopferd #38t n{EFE BF4
‘A (F 14, 15)3 Adg Aotk

oj dell A EHE A 74 wEHHY AT e’ me BHEEE
Klopfere] #3 n{EE Z2FAAY HF 5 ‘=223 71583 GOS A
o A W) AAA 1 HXHE HAstn 9. Klopferd] 8t {427
BHAA A 63 wsHF AT Fot 'Y DE2TE} v ALY e o HFE

o
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Foel ‘watel A3 wepn g A% FARUG. ot 64 L&
A3} vlwstel 74 W& AHHL Gl ssto] WP BAF Hotg 2%
2 g Atstel AAPAA whbe EAe deiFold Heigoz aa

she welel Fa4el AWS ¢ & AT

V-2, A 74 L&HRe) nEet KT 517 HA ]

4% AT A1 wHkAe] 7 A9 SFERE B4 492 [F 94
ERARITE & 4d 9 maAld dis] T o] FAAUL 7zt HA)6 B4L A
Aletgon, F Heo EMA AdXEE wIAEE 7925%0 A 88.46%9)
Mol glew Wi ok 8251% R vEbgth %3 719k A4 (Cohen, 1960)E
o] &st] EAMALG A RS A HI 074004 0879 B9l = A
o2 vEpgd. o33 FA AT FAAN 52 dANENE RAFE A

o2 4 At A i3 AYE BolE

D 7hd A2t 0408 doW 'AX 27 38 9 v Rubinstein and Brown, 1984).
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[£ 9] A7 381’ wade) G42E 24

AD BO~EQ E.0 G.0 HO LO
FTHE q4n g3 wsA Az zAdd 9w g | A
o] &f L D R %)
& A Al-All (I)~(IV) F.1-F3 G1-G.2 HI1-H5 Li-1-5
i i &+ F T T i
A 25 17 2 1 2 5 52
(48.08) (3269) (385  (192) (38) (961)
B 25 13 7 1 1 6 53
(47170 (2453 (13200 (189 (189  (11.32)
c 31 11 4 1 1 5 53
(58.49) (2075)  (755)  (1.89)  (1.89)  (9.43)
b 14 3 2 0 1 5 25
(56.00)  (12.00) (800)  (0.00)  (400)  (20.00)
. 2375 11.00 3.75 0.75 1.25 5.25 45.75
(51.91)  (24.04) (820)  (1.64)  (273) (11.48)
(& BEa.

4% wapr o Akele] SEEREIL F 1837, WA 4575 e e
wapAe] wis] DuA e SFERI; 252 7 AUt 2 wgale &
HEREE BAT 23 A4 o' (WFE A0 BEF EE I 51.91%(23.75
ME AAsA A g 3G(HF BO~E0) 23 BX 2404%
(11.007W), “s}ste} A5 38tx wpgel A L'(MF FO)S 820%(3.7571),
‘22 75 HE GO 164%0.75H0), ‘HE 9 Fu)P(HE HO®
2773%(1.257) el ‘X (HF 10l B3 =X E= 1148%(5.257HE ey
ok A A ols’zt 5191% & vbE Be WS AAEHAR, 1 Lo
‘o st A'(24.04%), ‘A3 (11.48%), ‘HEte] A A3 78z w9
HE'(8.20%), HIE 9 Fv(273%), ‘A& 71%(1.64%) 4ot}

A A olEe] EFE W]&L 5191%% NSTA(National Science
Teacher Association)oll Al d-g3sti = ‘A4t o]3)’e] ¥ &< 47.00%9]
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Hle) 491%4 % W& H&E AXtn Y ‘383 g7 A7 L 24.04% 2
HWF W& 3000% ¥3) 596% Y= ¥ vl&S Jehz gt ‘e
A4 g el He ‘zEE g5 BiE W Fu), Aol v gL
2406%=2 &8 B 7|eY A H& 23.00%R° 1.06%AE A ek

A 72 wsHAge] ngetwm A e 2 wSER BA A
ol [ 8l Ao g#8E BA dAne [% 98 vzt [F 10]d)
vHeER Ao

(£ 10] A 7% 2§74 wSEEst AT 8" woAe FE2E v

AD BO~ED K.0 GO H.O 10
%) 2] 3 e S EE T L B 2 3
o} 5 a4 H o] F & 715 A
ol &34 o
t7 'S ;7 ro ' 57 L '] _ ¢ ' ‘ 'E
WeEE tat P, ua F, e v} & 2}’ 8}
3 A g
sy 51.91 24.04 8.20 1.64 2.73 11.48

st P St Ee] WA WE wgln @ %9,

A3} oolEe] #@E R B &o] 51.91% 2 iR WAzt =) A
olaf’oll &3t H x| B uFE F Y= AL & £ u} ‘zEy g
T AL 2404%F ‘A A3 o)El’e] Hlge] AN AL mAE e w
&2 ARt YA ASH g YL Free 73 wsHAYe i
SR} ol AE HAHD P52 4 F Aok ‘#Ete) 24 @atA
He] A8’ 820%E HABue d@Ae) Y Aos FALH AMAY
o] A& 24 Ao BRIAEH s 7a wgHAY AP FHEF w
el WEHEE TP} WEe g BHAEALE & £ Uk 2FZH 7]
o) B BEFEE 1.64%E Klopferd #8 wSER EFAA] ¥x =
g d2d ole s xFH T A% UEo) HEL Ueidn
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