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Small 8 Moton [1983) 84 T 1B 88 A s IR ERE M BE TR Zh3K 5 Lord
(1983) th BB LA M2 HHF% o Friend 81 Caifa [1983) &P INKE
B s WIGHER 4% BLEB Y4 B8R 5 Haladyna, Olsen 82 Shaughnessy [1983) &1H
JRET A LR BRI N BB E 5 Talton (1983) HHEANBEREREKE
f.5, (Classroom climate) 8RB 2BHEBTE ; Baker [19831] HIES s e 4
HoMEE ~ BB REBRER ANRE ) R BB R BE 0 T RERS 5 Dodge (1983) HAHKAERERN
M A EER b e 5 Beditz [1983) RIEHNBIBA/ (B4EARED) HR
BB AR BEPIR A ~ PERER L RE ) BRI EMAYRE ) 2 M ES R B ILIF A
o Burkmau % [1983) 3t[ABF4EH & & RHEERBEAAR » BB TR B B
(#1t. Variation) » SBMBERR » WATRBHBHR o

FEER Ak FIBOHR 5T » Jolly Bi Strawitz (1983 BHIEHAMME LR
Cognitive style WREBZEHE % » 38 Field independent KB4 #H, Field
dependent (88 4 A BIFHEHE » {2 » Field dependent 847 Field dependent
HBETBOE T » b8 X ITFEBE R o Devore [1983) W 7E Cognitive style
WENR BB E ; Crow Bl Piper (19831 MR E N R BERZE  Delorenzo
g1 Rooney’s (19831 tifzr Cognitive style HRIBAGRERENFE o it
Beasley [1983) ExtmhFI23 MK =S HITH 5 Abdenroth B Friedman

— 923 —



(1983] ¥ L 7EHERFENHEE (Anxiety) ; Kremer (1983) H#ifEsE (Assign-
ment) BYRAEEDFRRAIME » HEMEBSERHR o
2B RGARET G ¢
TR EEBNBRES » FAKEFEREBRGF » R2FRITCIRERITK
% o REEFRKTEREMBHTE » Lih » RERBRELAHRHEH o
* (1)K T REHMBIRENPE o
% (2)4 M BRI R ~ FH BB BB IRk o
*BEEBEREAHEBNWHLIYE o
« (43555 (Classroom climate) HRE24:{TEyE M (Freedom of action)
FLEBZE BUHE ~ DO ERALR o

* (5)PERR AN (SHEE 4 ABD HBEWME o

O)BLBAEBE LHER CABRE - W5 - BE » REMAEBE N LAY
EERR) o

% (T4 4mA e (Cognitive style) WANMBBENHE o

@®)fF% (Assignment) WHE - AFHRBENEE o

QMMM ERENBE R ERERRNPE o

0):H Al A R B e OB o

R BB e T S S BB EREEM LFRAANRBRELRD
s WA AR AR 5 G0 MRS AN T EERANHEES B REWFE » A
8~ BANBEEE  BEBERNERR  WEBELEFRLBIWRT ; RE—BF
BRTLBE A K » IR ABGRAR ) ETHEHNRHENME (DHENAFRE
O o WEREBATEG) A ERRRERH » R URAABRER
& BEL LR AIRER » B R FH5RE2) -

BN BRARAHFEHHR

e B REE FUB O P SRR o TR BB S B RR BN BB R E A
BEEEGY e DIBIEE R BB ER B o UREHBHR o

LERNAMATR :

BSCS 7219604 fLBERE % B0 A ~ KT F M - ERFMEBARERLIL » RBETS
WENBR » K (B2 EME BSCS Single Topic Film Series o &% 3~5
SrEEfE A (Super 8 mm Film) » g RAE—EA#EYEE (Topic » B Concept)
) (B HARMBMEE (Process emphasis) » Bt MBEEHR AHP
(Inquiry learning) VERBIBE Bt 2 b EEROE A (Inquiry slides) »

— 24 —



A — R 71 W R o DI ¢ TSR AR TR IR K R 7 | SEITRRR R
(Technical films) [BSCS, 1972] o

Wit » Meadows [(1981) & BEEEGKS WELLME H LA I TLEEHCA IR AR

BB RS BERBEEABYNEZ ; Alesandrini H Rigney (1981] @

FER] WREBEBRNE s Tvauaris (1981) WA #KTH /OB WEBHERE » 2K

WIS (Whales) HHEEEHNWET » HRARBENIKE Moshiri
(1981) BE—RFIMHKLHEBELIEA ISCS b (b)) o (BB B B BT 72
B - B Retention R R AEEER » (AR ELEENEE (Subgroups)
RITEA BEE R TIR o

Logue (1982] &3t 2428~ 9 @ﬁ%%é%ﬁﬁ%%ﬁﬁ%ﬁ%%ﬁ%ﬁ@@
Wk o MBROB K/ SEWWEAEE (TBR TFROEBN] ) EABNEE LI
s (Film strip) ® 16mm EHEARK o B4MURTREK 16mm Bh s
54t s Johnstone B2 Mahmoud (1982) A [E#F (Animated film, N D)
| BBEER (Osmosis) » fERIRETRBAEWEENE 5 Cook [1982) WPZHERMA
T#%w (Videotape) ¥R (Solving problems) fEJj 55 4: KB o

FABK KRR Mann (1982) BRI 84 fok— LY B+ > AMBERERN
R o i AN AU EERS LB LB B % s H— A T B (Line drawing) | »
B [E#8REE (Visual-tactile diagram) | » BRESHT (ANOVA) FRHE
B BEENsEaBaE TRE] B R EER RN B BENR LA
e TEBEEE | g hAEEEEERE o Winn (1982) #H 2 X 2 £/ T&ET (&
FE B X EAER) MCRELWHE ) BREEAEF GRBEBIF) BRHMSBER
BB o MbPT A AYBLES A B R MR (LAY E A o Lehman (1982] 447 2R 88 =
B R H AR R BRI AR A A o

2 HRATAGREBRT R :

BIBEAEERE ORI EER ) BT EFNTR ) K— RAER
BN HE BRBETEICRNEE o THAFERBERERKTEN » HREWA
REE B+« RENREELHENEHE o

* (IIENAHBHE (B : 16mm P ~ B 8mm P A ~ QB ~ Hibl ~ EBY

Koo REABEHEA) AWBIBEEH IR o
()45 9l e Pl A AR B A EE (1) ) B YBABRER L DIRAIIASE o
B ASF A AAEHBEE (M : WL AYBRBIEIILIIAIHASE °
% (4)%4 58 (Individualized learning) il BRI 2R ©

il

— 925 —



(5)FE A& 2B B TR (Module) % faHE 2 BB Wz AR o
* (8) % R KER f BB BB L BB B RE ~ BERIE » IR B IR TR o
* ()& BB P E I ~ ALELR DR E R ETE o

O AR H BRI H M SR E NI o

Q)i A BRBCER 118 2 BHEE ~ SABR » RIVRAS o

BEEREKEIEMN TR » TTEEHRLE)NT) » it A5 REN Ml &7 T
| Wimsh B EE AR BE HEK TEY K] WwEE  BA24LEHNT
FIRRE S ~ BB BRI 4 8 B2 LR » EE R RR A R E B RFHREL
BBHEEAYHRST o
ORI EBE R BRBEA RS E

BRLGARERKEERT » AHEYRNEE  FEZSMBLFARN ~ LR
A SLEEOERHE » ARMEBERE > S0 Hy - BHE - YR BOEEE

LERSAMAR :

Koran, Longino, Shafer [1983) @441 A M EHAERLEWE ~ BEHLFAH
s LRERSHRRBENEER%ESERTR o Lehman, Shafer, and Koran
(1983) g —mEulf “Attention-directing-and-controlling” KB M » EFLL
RE—E [HBESR | RHEEA TAARE (Cave exhibit) | 2§l MR
e BB R AR EMR > ML BER A EAR o Falk (1983) 78 6 BHHH
BRBBEEHNFRRE » FANARGRAKEEROAREFIASE o Balling
$ Falk (1983) 7E/KEEmSSLEI B TINBER » WEB A4S "t HIZBEBWENERS
BEEH » AEILEHEER o 5 » ERERKR Retention » HHBEBYEE
H R AR B U o #EZ& FIEE KB Stronck (1983) MHA%EL A B EEfE » Stronck &
R 816 A7 5~ 7 EHBABREMWE (RESD Higt » BABEFZER [HFHH
(More structured) | REi5E) o

2HERAMAGARART @ ¢

B BA 4 SR Eeh RS KB EE B SR 8B E IR BB R 7
YRR o BER A BT SbrR O MR RIEERBEE LAREENER » EANREAE
EEFIAEEHERENTEREER  RERWEBEE (AN BRAEREA » &
BAREE) o DEHE » THAXARERERKHERNTRMFARZER » H* BB
REELHANEE

(It EHERM (B BFEAR ~ BB - BIBHEH ~ 3(edh o~ BYE -
E ~ KRS S BRBHEYES) HERRWEE - Ret -~ HA - FEW

— 26 —



72 o
* (2)BHTE I /M BB BRIV ik A g (Field trip WBBIGE ~ RBREBE)
(BB TL R F B E W 2R ~ BEBEAE o
*ABRAR BB S ERRERY AR P EYHBBECENFERSR o
(5) B8 73 4% it r BT M P SR B OB L T SR 2 S BIE  o
* QA HMEBBREAE RN ZHABRILERWE o
(NHAMH BRI SR ER BB F AT Z W% o
RS s REARRENERDZH  DREFALKFTFRENER  ELH4)6)
R RRBBEUR » BREHEL) -

[RBMEHXMFARGIER]
LBFARKARNPBRE » LA YBHBEZERSHBEBNET » REKEAML
HEME ) IERBEHETIIEERE  DURRRERBAMMSEREREE o
(1)ERMR#BRM (FIn : BB ~ TREE ~ AlEEEZEE) ERGEEIIN
HIRHR 58 o
* (2)E A A MBRAVHBBHEEHBRAMNHRE o
BIRRBEEE (FlN: BRE - B4 #MHE-2) WHBERRRE L
HIBR 2R o '
2HEREEBENHRTREBBRMHEOERBEE ) THSFAHAEZELRR
AHKMITREMBEENTE o
BIBEMTRABBEMNTHIFM o
(@) £ R B RBAY B FE
SRBER K FERERIE » EHmPEEE Y E A& AR B E ML R MBI 0 RIRFEY
PI#BHE  BABEWHETIIEE
(DERFTR BB B A0 B BREE H ThIE Bg o
@) & REB R PR 38 ~ AEM DI E A o
OREHE TEYH#] WHEEER  REBEHERMEREREHELE (B
HEBBAEAZ) B854 (Individualized learning packege or mo-
dule) » HKBAER BT #£ES » HEEHE o
AN BBRRZABREFI AL E » RIRBE AR A BEENMOEEL RIERZ
' FET SRR B A1 AL R ~ B R AR ¢

— 927 —



(OBE-& B B 1 BUE B8 2 B8 KR A BR SR BB I TR B 2 ©
(11) B i 358 P e 4 B B2 T VR T 1 BRLZ SURRE 2 o

[(BEXK]
.%%ﬁ’ﬁ+m$°ﬂﬁﬁ%¢%%ﬁﬁ%@ﬁﬁ%ﬁﬁ%ﬁ%ﬂ%oﬁ&%ﬁ%
FIEBR B @#4 » NSC 74-0111-S003-06 o

. Abendroth, W. and F. Joules Friedman. 1983. Anxiety reduction for
beginning chemistry students. Journal of Chemical Education, 60, 25-
26.

. Aiello, N. C. and L. M. Wolfle. 1980. A Meta-Analysis of Individualized
Instruction in Science, ERIC Document Reproduction Service, Arlington,
VA. (EE 190 404)

. Alesandrini, K. L. and J. W. Rigney. 1981 Pictorial presentation and
review strategies in science learning. Journal of Research in Science
Teaching, 18(5), 465-474.

. Alport, J. M. 1983. The interrelationships between two concrete and
three formal operational Piagetian structures. Dissertation Abstracts
International, 43, 2621-A. (University of lowa)

. Baker, D. R. 1983. The Relationship of Attitude, Cognitive Ability, and
" Personality to Science Achievement in the Junior High. Paper presented
at the Annual Meeting of the National Association for Research in
Science Teaching, Dallas, TX. (University of Utah)

. Balling, J. D. and J. H. Falk. 1983. Classroom Versus Field Trip Science
Experiences: Is One Better for Learning? Paper persented at the Annual
Meeting of the National Association for Research in Science Teaching,
Dallas, TX. (Chesapeake Bay Center for Environmental Studies)

. Beasley, W. 1983. Teacher behaviors and student task involvement
within small group and individual activity settings. Research in
Science Education, 13, 121-132.

. Beditz, J. F. 1983. The effects of class size on student achievement
in high school science. Dissertation Abstracts International, 44, 1764-A.

(Florida State University)

— 28 —



10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

Bloom, B. S. 1971. Mastery learning. In Mastery Learning: Theory and
Practice (ed. J. Block), Holt, Rinehart, and Winston, New York.
Boulanger, F. D. 1981, Instruction and science learning: A quantita-
tive synthesis. Journal of Research in Science Teaching, 18, 311-327.
Brooks, E. T. 1983. The Effects of Mastery Instruction on the Learning
and Retention of Science Process Skills. Paper presented at the Annual
Meeting of the National Association for Research in Science Teaching,
Dallas, TX. (Three Village Central School District, Shoreham, NY.)
BSCS. 1972. Single Topic Inquiry Films, Hubbard Scientific Company,
Northbrook, Illinois.

BSCS. University of Colorado, Boulder, Colorado, U. S. A.

Burkman, E., E. Loewe, and Y. Wongbundhit. 1983. Differential Effects
of Teaching Method and Time Available for Study on Male and Female
Students in a High School Science Course. Paper presented at the
Annual Meeting of the National Association for Research in Science
Teaching, Dallas, TX. (Florida State University)

Clasen, D R. 1983. An investigation of the effect of four different
Instructional strategies on the achievement of gifted seventh-grade
students in a specific content area. Dissertation Abstracts International,
43, 3266-A. (University of Wisconsin-Madison)

Cook, D. M. 1982. Videotaped problem solutions for introductory
physics. American Journal of Physics, 50, 268-269.

Crow, L. W. and M. K. Piper. 1983. A study of the perceptual orientation
of community college students and their attitudes toward science as
they relate to science achievement. Journal of Research in Science
Teaching. 20, 537-541.

DeLorenzo-Rooney, T. A.1983. Cognitive styles as predictors of success
in an experimentally-based science program. Dissertation Abstracts
International, 43, 2216-A. (University of Houston)

DeVore, R. N. 1983. The Relationship of Field Independence, Dogmatism,
Tolerance for Ambiguity, and Knowledge of Science Processes to the

Development of Positive Attitudes Toward Science and Science Teaching.

— 29 —



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Paper presented at the Annual Meeting of the National Association
for Research in Science Teaching, Dallas, TX. (Educational Testing
Service, Skillman, NJ)

Dillashaw. F. G. and J. R. Okey. 1983. Effects of a modified mastery
learning strategy on achievement, attitudes, and on-task behavior of
high school chemistry students. Journal of Research in Science Teach-
ing, 20, 203-211.

Dodge, K. T. 1983. An Ethnographic Study of the interrelationship of
Community college teachers and students in a laboratory setting.
Dissertation Abstracts International, 43, 2051-A. (Michigan State Univer-
sity)

Dunn, C. S. 1983. The influence of instructional methods on concept
learning. Science Education, 67, 647-656.

Falk, J. H. 1983. Field trips: A look at environmental effects on
learning. Journal of Biological Education, 17, 137-142.

Friend, H. and J. Caifa. 1983. Effect of Increased Laboratory Time on
Selected Students’ Attitudes Toward Science. Paper presented at the
Annual Meeting of the National Association for Research in Science
Teaching, Dallas, TX. (Queens College, Flushing, NY)

Haladyna, T., R. Olsen, and J. Shaughnessy. 1983. Correlates of class
attitude toward science. Journal of Research in Science Teaching, 20,
311-324.

Haukoos, G. D. and J. E. Penick. 1983. The influence of classroom
climate on science process and content achievement of community
cellege students. Journal of Research in Science Teaching, 20, 629-637.
Johnstone, A. H. and N. A. Mahmoud. 1982. Pupils’ response to a
model for water transport. Journal of Biological Education, 15, 203-208.
Jolly, P. E. and B. M. Strawitz. 1983. Teacher-Student Cognitive Style
and Achievement in Biology. Paper presented at the Annual Meeting
of the National Association for Research in Science Teaching,
Dallas, TX. (B. P. 116 Ziguincher, Seregal. West Africa)

Koran. J. J. Jr., S. J. Longino, and L. D. Shafer, 1983 A framework

— 30 —



31.

32.

33.

34.

35.

36.

37.

38.

39.

for conceptualizing research in natural history museums and science
centers. Journal of Research in Science Teaching, 20, 325-339.

Koran, J. J., Jr., J. R. Lehman, L. D. Shafer, and M. L. Koran. 1983.
The relative effects of pre- and post-attention directing devices on
learning from a “walk-through” museum exhibit. Journal of Research
in Science Teaching, 20, 341-346.

Kremer, P. L. 1983. Effects of individualized assignments on biology
achievement. Journal of Research in Science Teaching, 20, 105-115.
Lantz, H. B. 1983. The effects of advance organizers and subsumers
on the understanding of solar energy concepts by eighth grade
students. Dissertation Abstracts International, 43, 3205-A. (University of
Virginia)

Lehman, J. R. 1982. Interaction of learner characteristics with learn-
ing from analogical models of the periodic table and written texts.
Dissertation Abstracts International, 43, 1915-A.

Logue, T. J. 1982. A comparison of methods used to present the
geologic concept of change to junior high students. Dissertation
Abstracts International, 42, 3416-A.

Lord, T. R. 1983. Emnhancing the Visual-Spatial Aptitude of Students.
Paper presented at the Annual Meeting of the National Association
for Research in Science Teaching, Dallas, TX. (Burlington Country
College, Pemberton, NJ)

Mann, F. Z. 1982. The effects of visual and visual-tactile instructional
materials on the biology achievement of junior college students with
varying levels of reading ability. University of Georgia, 1982, Disser-
tation Abstracts International, 43, 1915-A.

Moshiri, S. M. 1981. A quasi-experimental study of the effect of au-
dio-visual media instruction on student achievement, retention, and
attitude in the ISCS program. (George Peabody College for Teachers
of Vanderbilt University, 1980) Dissertation Abstracts International, 41
(9), 3974-A.

Rodriguez, I. and L. J. Bethel. 1983. An inquiry approach in science

— 31 —



40.

41.

42.

43.

44.

45.

46.

and language teaching. fournal of Research in Science Teaching, 20,
291-296.

Small, M. Y. and M. E. Morton. 1983. Research in college science tea-
ching: Spatial visualization training improves performance in organic
chemistry. Journal of College Science Teaching, 13, 41-43.

Stronck, D. R. 1983. The comparative effects of different museum
tours on children’s attitudes and learning. Journal of Research in
Science Teaching, 20, 283-290.

Talton, E. L. 1983. Peer and Classroom Influences on Attitudes Toward
Science and Achievement in Science Among Tenth-Grade Biology Students.
Paper presented at the Annual Meeting of the National Association
for Research in Science Teaching, Dallas, TX. (University of Georgia)
Tvavaris, J. E. 1981. Whales, whaling and conservation a generalized
approach using cognitive, affective and psychomotor objectives to
anderstand the biological, technological and economic aspects of
declining cetacean populations. (Columbia University Teachers College,
1981) Dissertation Abstracts International, 42(5), 2057-A.

Winn, W. 1982. The role of diagrammatic representation in learning
sequences, identification and classification as a function of verbal
and spatial ability. Journal of Research in Science Teaching, 19, 79-89.
Wise, K. C. and J. R. Okey. 1933. A meta-analysis of the effects of
various science teaching strategies on achievement. Journal of Research
in Science Teaching, 20, 419-435.

Yeany, R. H. and P. A. Miller. 1983. Effects of diagnostic remedial
instruction on science learning: A meta-analysis. Journal of Research

in Science Teaching, 20, 19-26.

— 32 —



=~ BEBRARMHRE

FREB A EE 7 T ERAR ? TR ? BT R R 7 AR R
B EREAMABNME o RERM T HELRE » BB DI 4 DUE i & 3
BMERNKE o BAABRILEPARE RS  SHEFRAOT
ORHBRERFRITIE

FRBANBRE R RIS LSWRMBR » L REBKIS (J. Piaget)
BB EEEy (Theory of cognitive development) TMZEREEHERAE o

LERSAMATR

Alport [1983] &t 5% Tasks (WETR) LIHKGEGH _BARBREN=6
TR BIERRERE » D100 FHh RAXBEREERE » WBREREE : =8 Tasks HIQ &
SHZIEAHRE » (8 Tasks B ELEL 2T (Academic achievement) 2 [ 4 B2
% o KelseyH Perry [1983] 17 B=HB &R R EIE2 MM 5 Wavering
» Birdd B Perry [1983) #3Ex6 ~ 9 ~ 12 R84/ b SRR ~ SEEPEFEE
715 Armstrong (1983) FFSERMBRAEBEREHEN SR » LR T R4 H
#il (Transitional stage) B4MEHBRYAHEREES | AR o Mc-Meen
(1983) HHENAKBHERIGE MM INEREZMBR o HEHERANEHEERA
% Secience Education 1984 £ 6 A HIREY Summary of Research in Science
Education in 1982 » 5—FEhEMBABRBRKENEERERERFH6HR 2L » K
BHRBABMBRAERBERAAOME > 4 BHARIBEEE > ME-RHHRBF
BREERIB®E o

FERAER KGR ME RRERARDLTD  HEM( REATAE IEHEX
—BANERE R BEEEE R  BE S ( REAX TR IHAERHERLE
AEBRERVRBRIEZHEEED 5 281E ( BEATASE JERFP/INEERPBERF
BHBARMENZEE  HERN ([ REAR TS I BRGEER RO ER LB
ERE(REATLE IRP -~ Z4EB4 Al - BBz HEET s FBE ( BH
LHEIBh L E 4 HRRERREEMBEROMG ) ILFH 46 [ REL+—4 I HEHE
HERAFERERR ; MG [ REL+4 ) AEER - BRERRBERBRVBER
s R [ REE+—F ) REBEP RS PR ERaER 2R RRE(RBET4
IRFRBLERABRANBRAIBFEEEZ 2N ) EHR ( RRL+—% IEH84
ZHEEYES BEETE MERBQRLOAMEEIER  FBEE(RRET=F)E



e B8 Ak SRR HE TR S U SR AR I B BB B S LAY A £ o

2HEMATHRARTE ¢

MR RMBROELAERR  BRBEHWENEOTEE » b« WERRKME
AES B HERRE ¢

* (1B RAKERNSR TR PEFER o

QU ERMBRERR 2 ©

(3)FR 403 R K HE Je i BB B SR B M (R B9 AR o

* ()R B R ER A R R EAHEN o

(5B R R TEP L o

(6)F2 4t I /K HEBR R RS R T AU AR o

*(NEABUBEABDNBRROBE o

* QBABRABERENPE o

OB BLEH BRI BRERZ ZHE o

(0 Fefth A B R A 2 BT EE A o

(L) FeAth A BRER 4 38 R T B am 2 4RAY o

TWAERGEBTE  EREWHEBHKENEARREES - RERMNBHEBN
Rk RBEEEANZROEMEE  EAFR TROBRAEHNERTR ] (IEN
ERER » LEFANDEWHE » UEEHBHEHAHELRE o
ORMBEABEHEFTATE

RABREHAEN BT LEZHERETRNER  ABRARBKERLEHE
sBEREE (Process skills) WEBELTARKNWES » AMHARMT ¢

LENAMAR :

Sneider [1983) #i# % jrEnfgas (Neo-Piagetian theory) | sREERSBR4
A48 A ; Padilla, Okey B Dillashaw [1983) F#KEHBRNBHABRIEHRT
AR BAE A (Integrate scientific process skills s FIN : AREWREE » HWHBR
HoR A% BUBRAAERE » BTN 7 ~12484%(n =492) & r =0.73 » RRAMBERK
Hale [1983) 4 59 fArByA—EiRER & RMI2E KT HHABRIEE » Lo AmERR
EEEHEEIRE T 5 Lawson [ 1983) WM AMRIFRABRBBRNES 5 Petrushka
(1983) Z¥TBHEMAEER BEHEEEIPEES -

2B RTGAART R ¢

MEEEHEERE  ERIEESAE ARG IBRIMENED o BaERR

BEEENRBEBYNG » TAAEBSERFRNHEHE

— 34 —



e (1)77 ) 578 S 8 Fe K R B 4 BRLHL R HE B BB ) Y AHBR o
* (2) LB E IR 4 (BHARBRIEY » ERPB4) HAHMK BB (Integrate
skills) BERBHRMLEHS
—— BRI 5 T
— BB
— RS RS
—BREBRREN
—BIFERBRES
DL EFTIS R R AANTHE 0 BERELHRUERAICERERMBEN ABEE
s IREBEEE o
R ME R HHK B EHRF
BAZRMBRKEYELBERR  AFCAKR » BEBRE » ABEHBTELEY
BRMBRE
LERAMAL
Purser B Renner (1983]) THRHKBHEHAARMBRE (ABEFEHRPAR
EHD B4 2MA&BRENER » UAAE - BRAKBHBATMBRWEE | Lawson
(1983] EALH AR R » BBE -~ FHEEHEMEE » DB R MBIk U
FIER £ RS AT R HBE RCRKEMAMREE ; Buckner [1983] RIHH 8@ AINF
Bk R B TR A 4 M BBIEBHHN AR o B R K ER LM% Crenshaw
(1983] & MEMIMER Reinforcer WEMHBHBHERRTRRLBRIIELE
4 B PR B A o ThR% 3 Mulopo [1983) Hu: » {85 % R 58 Bl S8 v MR AR A 72
138 R K B BB A Y THIK o
2RI EGAART G ¢
THAXERS&BHRNEE » BEHEER ~ 8 -~ ik ERAROBRRELN
HEE o
(R EHBEA B RAR B R R LR EEE -
* (QMERNRABEARBEABTIRRNBRKERL MBI AL & o
B BRI BEBHRNARMBRKERLHHBBENEE o
* (BB R RENR) HBERETARMBREBLBE NP E
(B) A BRE BRI ~ MABDMBRYEBOWE -
@) EAEMEBEE Chl#) REBMBRIAZ
KEBBEBENHERS B4R ABROHR  SPEEARET - BRAKLE

— 35 —



' MR ERER - BARARDBRAKUENS L » ZJFREAAOSEEK ~ K8 3
EEHThEN o BEEE LT R2)8)4) o
OiESRBERTE
FEEMEAFAROBRE » BETHEEERNEWEBRMBR LIRS o fTHEBHE
AR R LIE B R R RE ) T LR BLRB BHERM L ©
LB AMATR
Novak, Gowin i Johansen [1983] Li#f2#E (Concept mapping) HE&R
Mz VE#E (Vee mapping) RARMHEL » FHAHF S Brumby (1983) &
B A B AR B — R R B TR BB R 5 Cullen (1983 B ZRH A il & HIRY
Bi@ (Linkage) ; Nussbaum i Sharoni-Dagon [1983) HHEH# & H B LIRS
Ausubel B Novak HyfRZ : NB—ERA/NEAET UAEZRBEER (Recep-
tion learning model) ¥ X ER B SME EHNEZE (Meaningful learning) o
2HBAAGAAHRT G ¢
HFHBE2BBER/N FRABNER (E2EER)  WARERNHFE (WL
» THAEBRBZFBHAENHEE ¢
(1)Gowin HYHE&SEE R AMRBHREBEMAIBENIIN
(2)Gowin [y Vee mapping ¥R &HBKEEMRIBEIITIN
w (3) 4 IR EBICER A WSS (A ¢ Rk~ EoE: ~ ZEED BEORBZH%E -
ARRABOBRRERLHRMBEHMRZBEHR
* BB EBEAUANFARNBRBEMIVRABE
O BRI B EE ~ IHFHM ST REE o
* (T EERBRAMBERBHMAITROBE
QF A B ATE BRI o
ORALE MM RBE L 2T o
BEEAGPE (BERETE - S TEWES) WRREHE » BELARERRR
BB IHOH » WEREAMSHEEARE T » SUERB W R EIIBEIGINAER
ORRMAEHTRHE
BRMBRERI L RARMBERE » LR EEEEBENPIR T RBRITEN
477 o AT Problem solving skill AR BRBEREH
LENAMATE :
Chi [1982] 4h#73/\ 78 Bk AR SR e HOB Je R e » BB THIRK ] B [4£F (
w18 Novice) | HWRAEIEMBRERA—E » HRARMEGELA—H» Stewart

— 36 —



(1982) LAEEHMBE » HREERMBKERBRMETRIMER 5 Laetsch
Linn [ 1982 1 #FW T RHSHEEE /) EMRAITES ~BENDHEZ SR (Cognitive
style) 2% %M (Links) ; Champagne B2 Klopfer (1982] ALK F
LI e M (Conceptual understanding) ~ R E (Cognitive develop-
ment) HEREFTE (Problem solving behavior) RHARHGR o
2HRMTOFART R ¢
R RIRERE DB » THE BB AER A BARNBRBHLUEST » THAH
B « BRI IEME LAV EARRE o
1)7I‘H R RKEER A R B AR Z LB o
* (2)RF RS R K ER L MBRRIERE N2 BB T o
B)TH RAZRE (Cognitive style) KBEMRIBEREZLBIHZE
* (4)fR Ik RRE A8 77 BRAE & T B BB TR o
(5)FR 3 Bk HE AR IR IR AT R AV M RRBA 58 o
* (6): B B e B AR R AT BB BRI B GR o
(NHEAh 75 BRARR MR E ~ TREABRE AR
BB MEE S » ERERABRIER) » MATREE WA LRRA4) » RS
AR RRERBENH LM EETH -
NBREREEREE
FERFEPEHRBERBENHE  SEDEEEEEREE R M
LERSAMATL : :
Fraser (1982) §Z&E—~BHAHRE (FREZRAK) 3 : £REHRE » BHEK
B L2 IR BRI PR » iERBMEESEEBRERH® » MAELEhREEE
SR > FEMH TR o Kahle (1982) hBEBHRFEREBUS—EERGEE
R o (B » Hough B Piper [1982) AILI583 Az 4 ~ 5 ~ 6 £ A RBE S » HAK
HEFIZERRZ - iF (Regression) FHii - MNEVIRE BRI 2H » HEHLE
88 (r=0.45) ; Mitchell Bi Simpson [1982] DI113fr KB EKBLYHBELBE
% HRARADBNEE ~ £ YRR - BRERKIEE » RABRE A RS ZHE
RIAERR o B5R1G : BB R HE B MAEEWIEMEBE (r=0.26) » RELEEN
HEEEAEEEENMEM (r=0.38) » MEREHEBKMWBENSESHEN (r=
0.28) o
L2HRMANGARETH
BERERAE  HEEBRREAERETNG  ENFERHELIGPRHE

— 37 —



W REBE o

(P BBEEE ~ RBHERRZI

(2)E8 72 il FEE BB R Y A B £

* (3)BERE - FBRMBRREEAERE

* (AR ~ BBKIHEERBEERENYE

(B)RANE BB ERRE - BB SRR o

FEREB B, 0 B E AR RENBE2) ) hEERRE E S MRS
BRIEERAERREKAR o

[REMEANZMFEMIER]
%m%ﬁ@¢¢%%@ﬁﬁ’ﬁﬁ%%%ﬁ%ﬂ%%%m%@ﬁuﬁ%ﬁ%ﬁﬁm
MR o FoI&HEBRKMUENERSERIARETIENRE -
l%ﬁ?%ﬁ%ﬁﬁf%ﬂﬂ%iEﬂ%ﬁ%*ﬁﬁﬁw%’Tﬂ%%ﬁ%E@%%
T
(1B R TE o
* (2)BB 4 4 BB AT R AP
C)RMBRRKBEARILMBEREWHELMR
2%§%ﬁﬂ§§§%%%ﬁﬁ’ﬁ%ﬁ&ﬁ@ﬁﬂ@%ﬁﬁﬂ%%ﬁ%%ﬁ’Eﬁ
FBH5E -
(4)2240%8 B B4 AR A B AR TR RO AH AR o
(5)BCEBTRIE » B HR IR BT B R A T SR HURLHOBR R
O 4T B BT B » D RBERG ZHNA LY E
* (7)fR v iy BHEB S B RIRERY L A fE ) BLRB EEBA K o

(2E3%R]

1. T4+ b+ o bW P BB A B VR R B KR ERE NG o B
HEHRF)» 499 22—29 o

2. BHHIE » AR o BEF/NEARBBRBFENBLERAE LYE - HER
BB » 45 351—375 0

3. MG bt —1E o REBEh RS hEBARMBR IR o RHBFHEAT 515 12
-—22 0

4. WRIBBE B4R o Bk RErh B AR ~ WRE BB 2R o B

— 38 —



10.

11.

12.

13.

14.

15.

16.

17.

ERR G PERFEA > 285 23—320

BRI BT RPBARABRIHE R MR RERE LEMHAE - HEREK

B3 69 2572810

L BB A o BrhB A AR R RIRE L BRI - HERKER

1 49 479—494 o

. HBREE RALE o BT SRR BRI RY B EZ HEEE IR o &

HEERH 5195207

. EWR o bt o BhBAZERETE - ERETE - /MBI OHERSR

HEHBBRZHEAEILHE o RBEEFAT » 51 28340

. EHEH ) ANTILE o THRE MRS B AV B RIWETRZE o Bl MK B L IR SR BT AR

HFRIL o

B ATAE o K—BARNEABE N REEEHEEE IRRZHE - B
g REBEH » 39 49—68 o

BRIEIR o 45 o B A A BB R AR AN B AR GR o BHRBR AT
9(4) » 365—376 0

BRETR » b+ =R o B B RERHE BE R 7 SR BHER RN BB BB B U B B0 o BHERER
BAFA 11 (12) » 20

Armstrong, R.E. 1983. Earth science instruction as a factor in enhancing
the development of formal reasoning patterns with transitional sub-
jects. Dissertation Abstracts International, 44, 1047-A. (State University
of New York at Albany)

Brumby, M. 1983. Concept mapping: Structure or process? Research in
Science Education, 13, 9-17.

Buckner, E. D. 1983. Effects of differentially sequencing visual-
materials with laboratory activities on the achievement of high school
biology students of varying levels of cognitive development. Disserta-
tion Abstracts International, 43, 2300-A. (University of Georgia)
Champagne, A. B. and L. E. Klopfer. 1982. A causal model of students’
achievement in a college physics course. Journal of Research in Science
Teaching, 19, 299-309.

Chi, M. T. H. 1981. Expertise in Problem Solving, Learning Research
and Development Center, Pittsburgh University, PA.

— 39 —



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Crenshaw, N. W. 1983. The effectiveness of a reinforced lecture-
method on community college students’ achievement in general bio-

logy with studies on concrete and formal operational levels of in-

- telligence. Dissertation Abstracts International, 43, 2301-A. (Florida

Institute of Technology )

Cullin, J. F., Jr. 1983. Concept learning and problem solving: The use
of the entropy concept in college chemistry. Dissertation Abstracts
International, 44, 1747-A. (Cornell University)

Fraser, B. J. 1982. How strongly are attitude and achievement related?
School Science Review, 63(224), 557-559.

Hale, J. P. 1983. Problem-solving analysis: A Piagetian study. Journal
of Research in Science Teaching, 20, 77-85.

Hough, L. W. and M. K. Piper. 1982. The relationship between
attitudes toward science and science achievement. Journal of Research
in Science Teaching, 19, 33-38.

Kahle, J. B. 1982. Can positive minority attitudes lead to achievement
gains in science? Analysis of the 1977 National Assessment of Educa-
tional Progress, Attitudes Toward Science. Science Education, 66, 539-
546.

Kelsey, L. J. and B. Perry. 1983. An Investigation of the Order of
Attainment of the Mental Structures for Six of Piaget’s Logical, In-
fralogical and Formal Tasks. Paper presented at the Annual Meeting
of the National Association for Research in Science Teaching, Dallas,
TX. (West Virginia University)

Laetsh, W. M. and M. C. Linn. 1982. Evaluation of Scientific Reasoning
Ability in Naturalistic and Laboratory Tasks. Lawrence Hall of Science,
University of California, Berkeley, California, ED 213 610.

Lawson, A. E. 1983. Predicting science achievement: The role of
developmental level, disembedding ability, mental capacity, prior
knowledge, and beliefs. Journal of Research in Science Teaching, 20,
117-129.

Lawson, A. E. 1983. The effects of causality, response alternatives and

— 40 —



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

context continuity on hypothesis testing reasoning. Journal of Resarch
in Science Teaching, 20, 297-310.

Lawson, A. E. 1983. The acquisition of formal operational schemata
during adolescence: The role of the biconditional. Journal of Research
in Science Teaching, 20, 347-356.

McMeen, J. L. W. 1983. The role of the chemistry inquiry-oriented
laboratory approach in facilitating cognitive growth and development.
Dissertation Abstracts International, 44, 130-A. (Vanderbilt University)
Mitchell, H. E. and R. D. Simpson. 1982. Relationships between attitude
and achievement among college biology students. Journal of Research
in Science Teaching, 19, 459-468.

Mulopo, M. M. 1983. Effects of traditional and discovery instructional
approaches on learning outcomes for learners of different intellectual
development: A study of chemistry students in Zambia. Dissertation
Abstracts International, 44, 1410-A. (Pennsylvania State University)
Novak, J. D., B. Gowin, and G. T. Johansen. 1983. The use of concept
mapping and knowledge vee mapping with junior high school science
students. Science Education, 67, 625-645. '
Nussbaum, J. and N. Sharoni-Dagan. 1983. Changes in second grade chil-

dren’s preconceptions about the earth as a cosmic body resulting from
a short series of audio-tutorial lessons. Science Education, 67, 99-114.

Padilla, M. J., J. R. Okey, and F. G. Dillashaw. 1983. The relationship
between science process skill and formal thinking abilities. Journal of
Research in Science Teaching, 20, 239-246.

Petrushka, D. A. 1983. Logical Ability in Reasoning with Material of Fa-
miliar Content. Paper Presented at the Annual Meeting of the National
Association for Research in Science Teaching, Dallas, TX. (Somerset
County College, New Jersey)

Purser, R. K. and J. W. Renner. Results of two tenth-grade biology
teaching procedures. Science Education, 67, 85-98.

Sneider, C. I. 1983. Can children learn how to control variables: A

Neo-Piagetiad training study in school and non-school settings. Dis-

— Al —



38.

39.

sertation Abstracts International, 43, 2623-A. (University of California,
Berkeley)

Stewart, J. H. 1982. Difficulties Experienced by high school students
when learning basic mendelian genetics. American Biology Teacher,
44(2), 80-84.

Wavering, M. J., D. Birdd, and B. Perry. 1983. The Performance of
Students in Grades Six, Nine, and Twelve on Five Logical, Spatial, and
Formal Tasks. Paper presented at the Annual Meeting of the National
Association for Research in Science Teaching, Dallas, TX. (Eastern

Kentucky University)

— 42 —



m ~ HEEFRAOTIIE

KETERMNBHEBRAEERN R ERBHEHET i E B PR
B Y — o FHENEE » HRALNBHABERRABLENBERNE » EHER W
A BHBRGREE 4 T I M 0 Nk PEKBEENHEIREAR-REBAE
PR o 4t 0 BER—EEEN R 0 BREERE T BER A B & R Bt (At-
tributes) XiE#HS: 0 B LLHRIR N T B EWRAEEE o

fERl b F LB REPRIAZ (Content) » I : REEE ~ B~ R ( Pre-
ferences) -~ Ns+#EEHE (Locus of Control Orientation) 4B » NMEF AT
e RE » BRERHEL » TWAMERAARERHAMA (Intervention) ML
@ o BEER » FAMMRREHIE (Validate) WHMAMWFHELH (Instru-
ments) » & EEHEREE KT BREMBHETHRNAEBY - ik (Charac-
teristics) BRHBEHES » RERENBRKEBFETRE » BREHE—KHE .5
BB HERES  BRARENREZ EHRREERMEEAREETER
B ©

R BRI R 0 B RO AR ERHRER TR o RA
=i AHABHREDRFENAE EREEEREL BRE M IRER W

A~ WS BERLSHHESEKES (Doran, 1980) o EREIALERN
SR '

#ERHE 0 BRABRNENEERRERAT—EEEEHEMT BRHPBHE
WyTE ~ Ay~ {LBEABE R R TR E | Dk (EBEHERE ) N
§) PEifE A — kB R EANSEER ST AR GEENLEL TRAKNKE
WRGHER (AR s AHEE BEEREER L +2F 5 RBEH.L
bR 5 RS NTREE D EREE ) RTRED o EUHRFECRHERANE
Bt BB ER BB RN I 0 DU RS S R IR R R T BB IEF AL o

BRSNS 0 ERKERENFR L TARAARE] ~ THEREEE]
BT | WERSE - EREERHE  WUARTAZERE (Development) [
W TAMSWBETAREELATHENBERE » Rt » SHERAERE—XOEY
(Mayer and Richmond, 1982) o WHEL » Az L AR FEEBHRENHEE »
#ANEE TE 2 HEH (Refinement) » DRATEZEERKE » SEEETIER
HIREH o



(BR 4 4% (Characteristics) &

R S IR BB B BB E A 2 RERHET S » S L ik BRLER A 0 BR T B2 D AR
Mo BEEREY o ERLERHBARARNREEEZ o RE R R B LR
I DABBEKE GEEHEET) ~ BXRBEHEETD - BB REEEN S REFR
A RE ~ BETR (A - BafREF (Cognitive preferences) ~ Al o

LEMNSAMATR :

Bp T E REA AR » 8 S RBHEREEMR LK ENE | (Paper-
and-Pencil Test) % [z (Interview) WH= » MHUAMETALIFMERENR
R GEEREENER) B (HER S Hue E8E A TUE B
KA TVEE 5 BRIBE B —4R s MR b)) o o B2 s B UHE T 8 WIBR TR
B BRI T A R EERE R N TBIRRE R BHEAREZHEN
AR [Z50TE » < /VE s MaBlE » b+ 5 RRE BHE S BB b —F b

AR A RTAE) o BUWARTERE T RER BB R HEBE AR R
B o MRS T HEES g2 7735 BB B pt 2 IR0 TE A BAR 67 + T B RRAEFIBOM R AT
~EERE ~ BB TP 57 v LA BB B B T AR S 4% T TR S s B M BRI RE Y T
A BT ABER o

FERSFTE » B HRE 7R R R NI R SRR R R o KB L Dt
R PREBREMREET G TR ENR TAZBRE R (Ball and
Sayre, 1972; Burney, 1974; Carlson and Streitberger, 1983; Lawson, 1978;
Shayer et al., 1981; Staver and Gabel, 1979; Texley, 1981; Tobin and Capie,
1981; Walker ef al., 1979) B R ARER B2 Mk (Concurrent) gk (Construct)
WEEMES (Farmer ef al., 1982; Pezaro, 1982; Ward et al., 19811/ 5 TE o AR
WL 0 Ty B BB AR IR B R AE A TR et BBV B ERRE
JIB8 T B LA SRR B B RS T A B E e o — MR LA AEAED
b % T PR [ S G S 0 B B T e T BB O B 5 0 T EEEE o Bl » Stefanich ef
al. (1983) ¥ LU Sk BIBRAYETE TR BN » #ERYT Ankney 1 Joyce (19741 By

FHeE g 7Bk | » Burney (1974] By FEEEHEE A B ] » A1 Lawson [1978]
iy TR B e MR | =ENBNRHKHE (Convergent Validity) o {7
HRZe R RET 0 A RIS ERENRKESBREND BRI » WA o

BT EGERENRATINRABASNEH » FLEETERDERBERH [
segmy | (Justification) B » 23t NBEEEZEBWE! (GALT) » LLH
SER R EEEMYSYL (Validate) [Roadrangka et al, 1983) o DeLuca
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(1979) HIEEREFmE (Electronic Simulator) ZREIGE S EiFHEE ( Com=~
binational reasoning) H&E#E (Construct) o

ERMARSABENIEHE » BLERRENEETRAVFE (Fuhrman
et al., 1978; Tamir and Lunetta, 1981] BB A gk B8 Ak E B A (Do-
novan et al., 1983 1985; Kahle et al., 1985) F& 4 ¥4 MR (Bioethical
issues) [T HH% (Brunkhorst, 1980; Taylor, 1980] &2 IEKBHR/ALE
BWWREE  MRESHHNFAALRELSHEE Bt RRNAAZERLDAR
TEMWBRERZESE o Fuhrman ef al. [1978) BT Laboratory Structure
and Task Analysis Inventory (LAI) RHEELNERERETR 5 Donovan
et al. (1983] HIZEE T Career Interest Survey (CIS) ZKREBRPBALBERE
gt RS 5 T Brunkhorst (1980) X Taylor [1980) RARIZBIEET TH
f& Bioethical Issues Test RFfErhEERHE &R EBEHEBAXTHREERE
(Dilema) FIBHRIEBETR o

B-EESHEBEETHRLER  WEART TANUARZBERER [HER
HUEHF (Science cognitive preferences) | o @EREBAEREZRMRE » HEXE
HEPEABNTE  BABEHRREMEEENER (Tamir, 1976, 1985) » {
TR » BRI —-FRIENREES - ERBRNREFNVFR TR TE » Van
den Berg (1979; 1980) H4E » PR BTRMEEA 2 » Hkt (Validation)
HRBEE TSR R REEA L H RS HERRENERN HHB5EE o itst 2 Jung-
wirth [1980) i\ B—AERERBRAREFOTE » ENSMBOREL > BAHK
BR&Eo

Mayer i Richmond [1982) ZHAMMEHBARTANGAA M HES €
WF ST FRER ) BEBREHRENER  ARTEAMBLREENAETA - K
FRFE [ESC R WEE (Heath, 1970; Neie, 1970 ; [BEBFEEN] K
#58 (Denny, 1971) 5 [ 048 | (Intellectual characteristics) fy#&& [Camp-
bell, 1971; Richardson, 1971; Cillizza, 1970; Nelson and Mason, 1963; Poel,
1970; Zingaro, 1966) ; TFEBRBRE | (Y#RAE (Starring, 1972) ; [HIEEER
sz [Uhlhorn, 1963) ; [Ali&ik ] M7 (Kobes, 19681 F IBIERH:A ] HIF
# [Cosgrove, 1962] % o

2R RGFARTE -

RIRATE AT 2 B 7S 41 A AR A et U B R B UL BEARRY 0 B EEE T RV

GBS HHEASENERERBETRR » DEREETRERN ~ B R
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ﬁ%ﬁ%%&ﬁ%’ﬁﬁﬁi%é%ﬁﬁ%ﬁﬂ@%%*%ﬂ’Wﬁ%%?%ﬁ%@%
$%ﬁ%§é°®%’$¢ﬁ@%’ﬁﬁﬁ%%ﬁ’@Wﬂ@ﬁﬁﬁ%Iﬁ%ﬁﬁ%T
ﬂi%ﬁﬁ&ﬁﬁ’m%ﬁ%’uﬂ%%%%%Z%ﬁ%&%ﬁ%%ﬁﬁﬁﬁﬂ’%&
BT BRERERELRE
*MTN%E@E%%%%%IE%@E@%&(Vﬂwﬂmm°
* —FHEB () R o
* —PHEB AIE M o
— R (49 RARE (Cognitive preferences) o
—f18 (%) R (Interest) FEFHO ©
« —E2 4 BB A HPLITR o
PR NERKE S (Reasoning ability) °
x —44pBEg S (Thinking ability) o
— P AN BRI 2R AR IER o
— e BEEM B R BRI ERET ©
¥ (2) 13 4 THER A s i 2 PO AR L AR 6% o
% (3) 3L 4 TR A e e LB LR 2 IR A LB £ ©
w (4) 70 4 THEB A K e AR R B E R A ELBR AR ©
*miﬁ%E@&ﬁﬁiﬁ%%ﬁ&%%i%&Zﬁﬁﬁﬁo
OBBAR (Outcomes) MIFFR
BERERMBERZARRFTER (Progress) » 3% : BRI ~ PHEHE
@H%%@%*ﬂ%%ﬁﬁ%ﬂ@%%E%ﬁ&ﬁ%ﬂ%%ﬁE%T@%Oﬁﬁﬁﬁi
RABHKEBRILE » T ARREHBEERK (Effectiveness) MEREE L
’ﬁ%’ﬁ%iﬁ%@@%ﬂ%ﬁﬁﬁ%*ﬁi%%“ﬁo
1LEANSAMAR
EWEW&%&%%E%E%H%%EE&%&’ﬁ*iﬂ%ﬁ%ﬁgiﬁﬁﬁﬂ
@ﬁﬁﬁ%ﬁ%ﬁ’@%Fﬁ%*%&*%*é*k@ﬂ%@&ﬁ%ﬁ&ﬁﬁﬁﬁﬁj
Eﬁﬁ%%’ﬁ+~$;%iﬂﬁ¢®’ﬁ+5¢]‘FE¢$$ﬁﬁﬂ§@ﬁ%%§
ﬁﬁﬁ%i[@ﬂ@ﬁﬁﬁ%'t+5¢]ﬂﬁﬁ@%ﬁﬂﬁ*@ﬁﬁZfﬁ*ﬂ%@
@ﬁ%@%ﬁ%%%JEﬁ+~$]ﬁr%*@%(%@%%)%@&ﬁ%%ﬁ%%%
J[t+:$]%OE@A%ﬁ%ﬁﬁ’ﬂﬁ’%%ﬁEﬁ+A¢]mﬁﬁZF%E%
E¢®%ﬁ¢5%ﬂ$%ﬁ§$§@&ﬁ2%ﬁj’H%TrﬂﬁﬂﬁZ%ﬁ&ﬁﬁﬁ
J71 ~ TREBEERE] f Iga—Rb (Generalizatin) | SRR 5 BEkE 0K
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+RE) BTz THREERSSEREENZH] » LERZ M wre s ] 7
R BE R A R  EHs (RTEE) M AP AR s RE
AR ; EEEREA RTRE) DARNRS RERPBE I HEBRE (HE
BB IR o it SRR BRTRABREE EHH L ENHE (RR
He s B4 5 BRIBEE 0 BHAE s B —F ) B NHAE S BBE BB
=) EhBEREEAEHERE AN (LR R+HAE] 5 ABRSRERK
BB 2 AN (EEE t+—4) UREBBANBENEEHETAZER
Woe (3t bHME] Fo

B S EAEWBERESENARAERES » ——FIBBRTTE » BERRARE
WEERBEWT o

Wall and Summerlin (1973) ZEXIAHE P o G2 LPEMHR LT EE
B (BB U ER » BEMIBASIMZKE » ILlZA o Pancella [1970] A% #rifsRalsd
A IR ERE » BE RS BIER » R HE 4 W 4 BB FLIE TR fiigc
ESEEAMBANWABEME o Disinge f1 Mayer (1974 RIRE#EER [#ia—
S@ERER (Concept-Process Test) | 3RFFEE A4 IHEA B AT EEPHEBE BRER
Bt o

EARAMPEERRNTE T E » KBS FERHRE G —RBE R E (David
et al., 1966; Jones, 1980; Levin and Fowler, 1984] » AT RE—&t (Gene-
ralize) [Osborne and Gilbert, 1980; Pantuso, 1970] UERRBRTASH
(Hasting and Stewart, 1983) BR% o FEHEP R TANBELRNTH » KPR
ARERNEANRSEER B EURRRNERNBERRAN - ERESM AT
A S A » I S EBRH TS (Alani, 1979; Osborne and Gilbert,
1980] » & Osborne and Gilbert Ll “Interview of Instances” B R RS
BANNEMARN TR » HHEBMHBRERIE » BRAKT

R BAAH SRR NP B » Hofstein and Giddings [1980) H&E
TR T A ETBERRBERINGFE o Bl BB S BEBIRAEER R
2 IEPETANERE (Tobin and Capie, 1982; Dillasbaw and Okey, 1980;
Torrence ef al.,, 1983; Dillashaw and Okey, 1980; Tobin and Capie, 1982] ~
PER AT B (Fraser, 1980) LIBABR# B KEAIBIEE (Berger, 1982; Royce,
1980] o

HAFAEEENDEERNFRRLE « MRMHEED ( Problem-solving )
[Ross and Maynes, 1983) FligEEINTE [Mckenzie and Padilla, 1983;
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Shaw, Jr. et ai., 1983) o 7 B —HF2erh » Pattus and Haley [1980) 814 #7 Tannen=
baum g [Test of Science Process | Fii&ELES 4 15 2 AYREMR o

HWRNEBAERTH FREZMNBHEER 2~ BEl » AREREMBNAR
WTRNBPETEMBSE o Cooley and Klopfer (1961) 9 Test on Unders-
tanding Science (TOUS) REAZEMITHEZ—» TOUS :EEMAHHE
WRBRNEEUENBHHERNENLTREE o —EHABEZTAR Welch
(1969) Fi3i B > Science Process Inventory (SPI) o Richardson and Showalter
(1967) % The Abridged Scientific Literacy Instrument BI7EFfE¥PIEHIRE
ERE B ERGRIN T o Tisher and Dale [1975) /"% 8 Understanding
in Science Test KABBEUWHBMNTH - WRABAKAEBELEHPENEE
BERNTMHWFE T » Aikenhead [1973] 1 Lucas [1975) BEMHEFHMNIAEN

BHERBERIWMBHRBENER » EREHENFEAREY— WREMBRENE
ARBEH o RS » FHARRERYHSNRBENTEWR » ~REBAFER - 725
BRENTEARE » WREEFEENRISEZRE 1 BEHE ~ 8 GE
B~ RES ) RAETFRBENZETRERE » RPERE » BREFETH
(Kozlow and Nay, 1976] o mA s % MRIEBREE | & MERBHRE] » R
EARBEAE » Bk » BEMBREPTAZHE » 2R URFL - DAL THRERNR
Bl WHETARR o

EHANSRERNBSBNEBENTERR » FAUERFRETAZENZBEE (
Gardner, 1975; Munby, 1983) ; ¥ &4 %EFEEHEKNEMEE (Downs, 1980;
Wareing, 1982) ; HENTRWABEHGAERZREE EIEHE Melton and Hum-
phreys, 1980; Schibeci, 19821 ; HHEF LBEREPE RFEBROEHRSE Jones
and Butts, 1983; Krajkovich and Smith, 1982] ; 77 52 &8 4 3 4= RRER A S0k I
HBEE (Malmey and Ward, 1973) » ¥ &4 4 &0 (Vockell, 1982] LK HHIE
HEAIREEE (Downs, 1979) % R~ o

2REMAGTFRRTH

BEREZHESPEBHBHTNE » HERYE THRE4NEEFRI -~ BETHM KE
AR R ES o MATEARA/FRBENAEE  CHERNSBRBABERR
WHEFRNBE B BABERREZEAREERFRETAZRE » BHERE
AHFESCNBETAERKD « Bl » EREERRAREZRRZE » A/
BRZHERETIEE » AEREREETTIIAHAZR

— A8 —



* ()T HEBERENBERAE TR Z2BREBIL o
* — LR o
* —PHEBRBEEZEN R (UEDBEMARBRKE) o
* —BHEBRREE 2 7 R st (AEDEM RBREB)
* —DLEMEMBABRZEBIRRHARBENTH# o
« —H B R EYBFNEE o
* —HEE L MEBNRE o
—HE Y £ HRE o
* — P BRERIE SRR ©
* (2) LA A HBER R ZHHHAERR
% (3) L7 &R P R 5R 8B A4: B A 2 P RO R o
(4R BEBE R E S E WA RERAT TR o
* (5)BB AR A YHEMVETEERBE ZHE
@B %M (Curriculum and Instruction) FHFE
BRI EA M EREE » RERN — T DR AHRERL o &8
BERKT R RIERKBRENTERERL  BHEUBPEZEMN LHEMRAR
RS ES R RS EMEHHE ) WHER OB ERE - RBTRMBAN
BEEE  REBRERAMBERES o
LERNSAMARL
BNAEWKBARREHOHRERAZ » EEWHHBHEALBRE - SFK
AR T s B o B » RABARH ("L 1 4L Flanders EEN
SHEIERST RS ) BT 2RBRBRANBHUAERZLEHEK
RN FE SUBEERRT —LEESHBBETBRHWAR T » LHLHE
NI BB TER) o 4036 3B EE 7% [Kockendorfer, 1967; Sagness, 19701 L)
AR E SRR BAANBNAR  FRREALEERI T RER T FTEATE
HRNKEFTE » ST Microanalytical i Macroanalytical 447 » B HTHIE
BASMK (Pattern) ¥ (Penick ef al., 1976; Shymansky, 1978; Shymansky
and Penick, 1981; Shymansky et al., 1975; 1976) {tBCEKBNBE o
B4t Berty (1975] HIBRZes = iEB o4 —HMMRHBLBENPE K
FEg BRHEREATFKREKERNAANBERE (Fisher and Fraser,
1981; Shay, 1974) FRER4:EBEMMKMBERNMG o BH —~ L% » BRBLFENTR
BETARBRBEPHEEETR  LHRTEREBEHI2ZER (Ainley and
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Lazonby, 1981; Stanback, 1981] o LT BEAHEHERE » & [RIEHBBELHR
(Science Teaching Observation Schedule s STOS) | {Dunkerton and Guy,
1983] RYBHEE » EM TR FEBRH BT RS HIMAME ENZEIEN o
EHMBHBRBHDRESE » HEHFREMNHREERQIE  RBERETT
FiamgE (Blum ef al., 1981; Landes et al., 1981) -~ HEflBREEEHEMETH
[Yeany and Capie, 1979) LI Rk Zhimzk2BIRMEE (Capic ef al., 1980; Okey and
Capie, 1980) o HIH% HEEERIEEURELGERS » BPRENBEURER
s Bl [Shymansky and Penick, 19797 o
2AHAMRWAART G ¢
HBEHRNHBRENTEAR  EETHRERENRTHHBTRER » HER
EMENRBLBETRBRAZMNTEEH  RERBLBENPE HNIRANEED
EAYPF R0 » EATNBREARR » URERERF -~ BHHRHE - MEEFN
IR E LS B EEAENTE o HHBEANNBEHBTRIEEFBHEHES
BAN » RNEBEBLETATHALEHARET » EHEREHNRA BRI EENERE
o BERERBRHEETZBE
* (VB EAREEABRERETANBRRERS o
* ()R MBE ABR T R AR ¥ o
* (3B HBEITRIN o
A BBRIBHEFAZRAE
% (5) R & HAR AR L BE R RBLR o
*O)EBREANRMBRLETEHMRAE o
(R BB IRE PR LIS B B TTITHERASE o
@HBIEEH RS ITHRBRAEE MR EE BB o
EFBFE (Methodology) BIHHER
BEHENFRABSEEFRRNEEL—  c EAHKBERE2TARER ~ WL2K
R B AT R RO - DUBREBRE » JTRER - RBPETAZMERL B
REEHETAEME s REREBERERRERTRRN—E o 4t » FHBEE -~ 7k
HBABFIEA » FEBEKBDERBEHLTEREZ— BUFARAEHREZEREE o
LENSAMATR :
RABETRZERE -~ LANEBL (Refinement) ME » BIARNHERIENFRE
B ZHWMBILAREEEMN MEHE ] (Validation study) ##FE - —RRERE
THZ  EHARBLERGEEENRERE » THRTEZ2BEBREHERATES
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BEEWERERNGY - BNR4AYPBHBHIERMLTA HE B ERHEE R
WA TREBMEREEE] (E&HE  STRE] ~ THRPEYRIRELNER] (HEKsk
» ASE) ~ TEbhAme s (MR o RHLe] ~ [ RERBHERRE T HE
1 RS » b)) [ mREske e i & WE | (Cheng, 1985) FHAET
B o AN A SKERENFEATNS » BEREER - EEE% » WEE - HE0O¥
ETHR=SFERESBEWENERE » it BREEEME » IEHEHERZE)

EENHE » B 5 BEEAY A SHERE TR VIRZE A : Hoste
(1982) LIEEA#i: (Facfor Analysis) $E%E—4&4IBRE —RIBHER » BB
fE RS RE o Munby (1981) #4735 30 45 Moore (19701 1Y Scientific
Attitude Inventory (SAD)W#HEHZ » HRETHEBNRERNERHEME - HLF
EEBRNTARIEREoNBHERRTALE  BE { BAFETACKERD » A
R EFRER ~ Fo B E » BEBERREFNWITA ( Mayer and Richmond,
1982; Wilson, 1981] o

B » BRLPREE EEERHE B Sh7I SN B 2 MW BR (Friel and John-
stone, 1979] » EF AR R THREBAWREEEM (Abu-Sayf, 1979; Holliday
and Partridge, 1979; Warren, 1979) » #%H % Test Cues 71 Test Anxiety
YRS E (Kermis, 1981) SFR—MJE o KA REMIOHE » BEdE ¥
BWER BRENEERE (Lang, 1982) ; Bl (Retesting) WERNBABIHY
# [Deboer, 1981) LIEFERSE HkRED$ 48R4 (Misconceptions)
o EEBRBANENARWR  LAEEYHSE (Martin, 1980) - HESE (Hackling
and Treagust, 1984; Kinnear, 1983) ~ 4588 (Griffiths and Grant, 1985] #
4 4pE8 [Fisher, 1985) HHE&ES o

2R GTARTH :

HRBRAKRZ BRSSP E TANEMAT » Bt A5 ARG ENRERH S
HEDBETAABRS o UHRAEHNBREWR  HHEEHBHEBE TRARZ MK
BARY » HRMAREERENREE - BE2i  A/NEBRBTRAREETERM ~ )
WHIHYE  BELLTFIEE S8 MR ENABRESL - EHNEHBFHENLA
WEABEAETH o :

*(1)BHEE (4) HBHETE X BENMENERN o

* ()M EPE (L) KEFETR  FREZHERENENER T o

* (NP EBIE (44 HBHFETRZEENRRSN -

*(4)E¥R#EIE (Criterion-refernced Evaluation) T EZEREEE ~ X
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BEHER o
* (5) AR FE 47 (Factor Analysis) E3LfbI7EE » HARET R ZEBUE -
* @)% EtAE T ADENRAEEB A (Misconceptions) TR o
NFEFET R ZEERUENERS VL o
QBBTENARKAFAEIBEBS L ESIT o
QBT H > Test Cues HZHRAE > Test Anxiety HEFIWEE o
& BABEANZAERERNRNEEHE

[REOEFEAXMFALIEA ]

BEFBREAERHAMBEEHETNERY » CWRHE » RS o HEHE
AEWRZAUHR  EXERAEFETA (Instrument) ZBAEAMMIL (Valida-
tion) » RAE FHREE ~ RHENRL ) BETRNTEE -~ WHEHEE S FEER
ZRE ) WRER 2R ~ B TREREXENEE c )BT R 2N '
REARWEHEFRREZHEZY

ERBEANERBBTEZ2WRRTTEZ » AE ~ UTENTELAXEBERRD » #
BHEHRNBUTME  TVRRM B THEN —RERMBAE ) MAAETHBE
BHEBREHAT XBRFHD c RLESHEZBREIWRIZT » ReE@ETILS
FHHEHBAEH  BHARE o WL » K PEREE B ARERZE » EER
A2 P EHBARARITIEE » FERKEEAN » TR TFIBHERREY) » bR
AR ETHE  LZEHRAELHHRBFRA R EHE » REMBHEHED
EAER  MEEETT S AN BR T RER GRS o

EERRBYNHENEHAHE QI

) B HREYHBERR (Outcomes) HETRZBERERML o

QB REYHBERM B4kt (Characteristics) FETHZBRAMMUL

BIEMHHZBEHAET A BB o

ABREBETRAMZETAZBRAAUL o

*(5) 4 My Bt dy BT e RAT B Bl 29K o
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11.

12.

13.

14.

15.

16.

. B EEMRRBMBHE DL Lo
10.

(&3]

. EREEEBRE ) Rt c BRPBHE - WE -~ £~ (LBEEENEE

B BT o

. ITIREE » ATV o R-DAER PR IR S K B R 2 AT 2R o BB F

» 315 40—45 0

L EHIE AP BRPNBERHNBERFRHBERARNNPE - UHE

BzEBR » 4 » 3561—357 o

. BEHE o b o B BARMBRANSERBEREEE L AMAR c AFRK

B3 69 257—281 o

W b RERP RGP RERMBR IR o BEA A - 511222

()

I B4R o Bt R b 4 ARSER - KE BB B 2R o R

BREBEBREET] » 28 5 2332 ¢

CHEREA 0 AU o RBBE B A BHEB ARSI 2 AT o kB E B JRBT IR L

o]

. B EBER B R E RO B B AR EERERBMAEERAL

Mi% 2 e o B A Fl» 459 57—T3 0

R bR BB E R A B REE o
B EEE BB E L ATEE o BRPBEYECHHARBRBTE
YRR o

B GHRBERE FEKT » +=F o b+ REERPREBEMNBERNR
AEDTHERE o

BT AT VE o BB A RRIEERURBRIEZHEEHR - HERRERR
v 4 9479—494 o

g B c BRPBERBREAMBENEEHETAZHE - HKFR
BE{bER R o

HEE » RHIULE o Birh— ~ SEMRBE AR RV BIEZHEBEENIHAR - &
HEEH » 51195207 o

EWHR B+ —F o BhBe s EESE - EETE - MBI R AIHEE ER
BENBRE2EREVSRE o BIEAF ) 5128340

EHEE » ATILE o R EMFREBRER RUEHE o By ZE A8 OBEHENE
HEIL o
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

HEM RTAF o e — 8 4 1y T BB 7 ot BEL S RE 41 B E 07 OB % (2 B IR © BRI
BB » 3994968

WBE&RE ST ILAE o BRI HIERm =AM BN o o e BLER » 159 45—
57 o

BT AT o BAFRE P OB T AR RHE AR BB B 2 0T o B
BF 27 923—-300

BB » b —4F o SR B B A PR E B © o Btgk A Al » 51 » 2327
BRI » B4R o B 4 R W RHEE R R aBRRIRRR © o BHEBREREAF 1 9
(4) » 365—376 o

WBEE» =40 B rh 8 4 R R HE TR AR ) SRR AN B ER BB R B BE AT BRER © PLEEE
BHFA 11(12—2) » 1357—1372 -

BEGRES + RTIREE o R ) FIH FHB I BB RS IT B SRR © BHK
BF)+r6,24—310

B Kk » R+ m*f%ﬂ)ﬂi%ﬁﬂ%ﬁ%ﬁ% o BHEAF » 19 0 44--49 o
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