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ABEBER "AWB LRI NS ) (TBCP), ARA S HEE R ¥ —
Btz "TAMB LGB B EEFLDR BT RLERN - £ R
FAALAREHEE AWM EAIHYMMBE B RLE R ~, TBCP &
ERAMKXEEFHREMBENE R-P-Q AQFEALGHFHXZ ARG
HMAZE 25 &% 086,079,090 /2 067 c TBCP #* K& H £ 2 es & R
T ®HMEAE £, BE 1Kk " AT, HEHE2RER "EA
A,  whHFAXZMANEEE 2T EEET T QR AP S EMY
BE-BRAY S8 L2A2 LARARAUPRFFPRGOR R, wHAH KA
B REHIAFBEFAPRERA)SA(RA)> QL H K %) > R(%E
) BMERATEANRAEAYE T AR, hFEBRREZRA, AR
FaRAWSE B o

BAZ AR RTERENFPERRAAG IR, AW A K
HFZREE, FAEP>A>R>Q, ¥4 KA A>P>Q>R o R A S RE
A RBFBBERAY - PAERSEE QRIFHMNBEIATAHEREL
PR SEELELANPRTFBEIAINE XA LESL L o 24 2 4R
SR FABRIR KRB ENLIBA AR K o s FHAMNBIEEQ R
HRAXN GBI MIFFZ LM AHEAREFA G- EANZIHEZ
AAH o

W s AR Ao tT ~ Rdoln T B AE > RALFE
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B 1970 FALUR, RIBHEFZ2EMAATERE, YESERNEHENVENTEH
EEEEE AT E AR B KR (Scientific literacy) WAEAR AR o "RIEXRE | BFEYH
RIEBAR B2 AE L KB 2 EE (Science processes) B 7 #%(Daugs, 1970; Pella,
1976) ° BU41: O'Hearn (1976)EN#EHI, RIBRBEHE: (1) EAHBAR, 2 HEHN
XE, 3 B2FEE, @) REHHG U EENERKS o RER LR
BHRENERE, REHEREMHERE -SHEL, REHREBLEVSRENETERR
BRERE, 24 TEEBRTENEIZ (Robinson, 1969), B4 FRERIE T BRI BN
EEERBRNER, THEMSZH AEHEN X LNEES, TAEEELERZAR
ME o Kk, RIZEHBETEEERITREARZXZRNOMNEBHERKEE, AR
BT, F4RTRERFEER BB LUR ERPIE MRS A & F S LH
P BB FRE ©

H 1960 FARNBREWRERLEELR, FTEYN "HFHRBEE, , WIBSCS »
PSSC %, A "REREEN, , ERENES L, NMEEFANBARNERS
%, AREERRMZERENNEN A EIERNEE, Bk, BF "FRE2RE. B
BERWEEREFEPOES, BRLEFEHEEZENZ2AR, EESHENER, I
REHRI BRI - BEWEE -HWME L, BE "FRZEHRE ) WRELHSEEK
FIERENEL L, HREBEMNBRIANAAFEEERAR - RBEEMMEE, Heath
Th 1964 R H T FHHAREF , (Cognitive preference) BWIHES:, CLRFFE PSSC FEt&
RENERBAEM o Heath ARBEERBERENGEZYH, RTRERBARA, FH
B 3 R B & B R [H] B =X (Modes) AR B9 F8 ¥ (Thinking) B R 47 (Preferences), i fE %
HE—EHAPBARNSEREEEBA LNREFERE " REBE AR, (Science cog-
nitive preference) © Heath ¥ "RIZBFTHIRLF , S H VLA, A

(1) FEEEEHLFHMemory),

(2) FEFR %13k (Applicaton),

(3) #M#I'H B E F(Questioning),

(4) #3373 F H (Principles) ©

R Heath WIBFZE, BAERET PSSC FIHEEWHEZ R, EEREBRIWR
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e T EEE RBEWBLEGEERAE, PRECERRREHAERENR
HURIF o Hit, RIBHAROVFZE, AEA LIS R B R B (Effectiveness) # &
BRI —, IEJE%DTIE?F/EJ%EIEEﬁﬂf?ﬁ#ﬂ%%ﬁ'ﬁﬁ’ﬂﬁ&Z“ o A, HE
HEHETRRFEDHLEEN R o BEWHREL, RIERARFIEHRE—
BAFZRA, AURERZBEFNEA, @ﬁtﬁ%iﬁﬁ%%w&ﬂi%ﬂ%@ogm—
tive style)(van den Berg, 1978; van den Berg et a2/, 1982)° BERERB K P
HER BT AR NAEAR, TENEHPRIRARA AN R EH W Jungwirth,
1980; Tamir, 1977a) c B4 THEFIZHBABTNELT, FHEEEXRREHYZARA
HBHIRLF o

£ Heath (1964) ! "RIBFARE ) RS Z®R, WE8E - LB EHEGEH
¥ 2 (Construct) B B B ¥ (Brown, 1975; Jungwirth, 1980), Kk, van den Berg et a/.
(1978) JH#t BB B F AR LF A5 S BUE (Construct  validity)fl T B VR, Wt
TEREWBRUTFREZFZARTOBEILE © van den Berg (1978) FEHAL (Vali-
date) Rl BT HRFHHFEH, G Heath Z WEF A RIFE N, DAE A BHARENWE
TIARE, B HRAEEE S BII0T:

(1) BERF L EE (Factual Information or Recall), fEfE (R):
REEEEBRAREE, BLBRBETF, IHEIREERELTE
Z, EEEBNREEREEIMEE - SWBRE, FRERBEHR
BAAE ~ BRI BN — M R B R BRI DU, ARt AR ERE
HE - BEHEREAAREFHE, e E HE -2 -E& - F
EAREMBRENHEE -

(2) FEEJFH](Principles), f&iE (P):

FKEEEMBARGE, EHABESWUREZEI G, BB IFEERRA,
RIFRI BRI EANR o  MEARERARTE, EERBHRE
BHEMHG, E2ENHNFEEEIECEARSEY S - 8
BB R, B -RESSNERRHBEERS -

(3) F[HHE % (Questioning), fHTE (Q):

FEEEAARTE, SR ESHNEBENEMMPMEES - FiE
HEEHE, QIR HEBREAEHR T R R BB
c HEWMAB AR E, TREMMESE - o8 - BENEH, ©E
REHEBRNEER, HEE - SHEN -

(4) FEHR (Application), BHfE (A):

REEEFHRITE, EUREBRIACERTREEYERTE R
HEME, HRBERRENAEAREEEER, SN RE% - T
EABRHEFHEARE LWNESE, BE#EEK-
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HEMS, MBERARFNERE—E " LENFERE ) (ntellectual processes),
RELARRERZBREIWBENE N (Tamir, 1985), HthE—8 TELEMHL  (Witkin
etal, 1977), RERE LM AR "Does Do ", M A& "Can Do"(Tamir, 1981) o H &7
BERIBHRAAR T, BRI R FEH L fRLF (Preference in cognition), LA 2K
BERBEEREBIHNBARN AR c Ait, NERARFOTNER T o USRS
REFENHENS, TTHETFENSEERAGS —EEE, LERBHE TIEE
REOLARIEBCBERYW S —H, TAEZEESEEN—F o

Z-MENEEM

MEHEERMIFRERNARBE, NERARTFUERE T G/ 2225
BMAEEETHMN,, TTRREAEANSEYREE, 0 REFREH R
S EH B (Tamir, 1985) o Wi, T HHNEBHARIFENBERBOME, UERRSEH
ARFPELAZENZWER TS, FEHHEAESC, SLEBREY SR ET AR
FHRHULE, DUEANBZARGABESREENRRT PO RE"HE RS,
HPRREREARIFEEEBRREESTROT8BE, WERERBTSER, HEs
EERAYE - BERE - 32 - BRUEEWNRZEHERYE S MOWE, HEAR
T, MEGE—DBER -

HREHMR L, ERAEF AR AESHEER 2824 Wy 8 IE 2 S,
HMENERER, HEEEFNWRERET, RBRARTF TEEEEE LR BB HE
REENRARE—, BEESERNBWRE S, MTREFREBEINSBORNEZHE
B3R AR T B 8 2 M (Tamir, 1985), HRU TR EB LRI BB B KR o BAR
BRARFOBR, LTEZEARE - BERENRE SN SE RN ¥ (Boehlke,
1984; Tamir & Kempa, 1978; Tamir & Lunetta, 1978), BRI %, HIFFEHAE
REEER o i, BERMREANWNEBZARERSE, BT TEERSEENANK
# F EH E VI R (Tamir, 1975; 1976; 1985; 1988), 11 HJ BE FH ) 2 W A4 27 (L 25
H B (Rost , 1983; Tamir, 1975) ° HPRIBEARIFEBEATE S - BENERR
BHBROERZ -, Wik, B8NS, HAESBBRRAN -5 o & a2
(Sciencing) WWERE, MBRARIWEREESEENNESTRM S —, BHLE
SERZIMBHENLHBERES S, Rit, KT ER S22 QB0 RSF L
RIFNAOTFHNE EEREEN - BMUASLRE o« HE, ERMIFMEHE RS
REMMNBREEFER, ROETEHR, WSS TEETE, HREZERS
IR EHEESEE Wik, FWEBLOMSERE N REHFRE RIS,
EREMNIENSZARNEEYFMES IR BAMBE MMUH#Y ~ BNSHHTE
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&, TRAFEMAERSE, HEERTER, DS SCERE, AR BEHFEBZKR

A, WA, B4 TRIBRARG AL AR BIEAREC THE
fR 5. 1 (Curricular bias)# B§(Tamir, 1975; 1977b), B2 4 B HHRE EE B (In-
quiry-oriented), 1 H, FETFZH FALEEN A, MBENRBRAFRFE B
G R B SR (Tamir, 1975) © Wk, EETHREERRUFTER, TEZEK
HRAMPBEZMNRFNE, DFEREEREEETER

HP THRARG  cBAERERMNE, E2H BRI TEEM EEZ R ET
RHPYF R (Tamir & Jungwirth, 1984; Tamir & Kempa, 1978) o K, DL "R Z 4
ﬁﬁ?J REERFR, EHERORE LEES, WEEMRE - AHE—8B8E4£Y,
=ZFEEEL, AU "TRERART ) KARBLEHERRELBR LR
ﬁ?‘ﬁﬁﬁxﬁ'. AT EBERERRBEYBARN AN, BEUTN "EWRAR
F,RH-e

MEARREHEFRENS, 25K, REXMWRE -EXERZTEHRN FE
Z— o RUHFPEYREN S, FIREGRE 73 FIEXRTT, 25EBILE, &R
BBt ESERNM B EBRERL T EREH LA S, B2 EANMERRE
RKEBLYBHUMSABRNEMENLE, 1 1 3% 2 B2 3@ 2 £ BB (Science ptocess
skills) IR R REE, UBRAREEARBRBNRROAOR - Rk, EHEHMNUER AR
DUkZBAXNZEER GEH, SEASLEECEREYENEIERS, 2EFEEER,
Wi BAPRMBM SR Y, MAEEEEZNEREWBHNRNGHTE ©
HELYREER S F 2Rk, BEVETERERRUEY, EXRERHELEER
LB, BERBSSEEREEETRRMUTE - BH L, HFERMHEES — LW
ETAEBIIEEAHAERNBHE DL, 1986), R, BERENARG RS
B Z "HEUIME L (Relevancy) R#TF#E, WAREBTFHERBLECZEEBEIEETERER
HEE, ARZ24AMBENFRFAEXNBERRVOERIFBEW o Hit, RESBLERET
BH4mREcE, EEFNRELEYBEANBRNAARRUHRERITEINEY, 2T
UERENEE, MXRERAHAEE BERPEYREZIERARENEE,
g4y "R ART EERREEN Q f1 P EUE S B S E (Heath, 1964) ©
Ry, REABEHTAYREZR, BEMAE "H2URART ) M—BAHE
ZWIE, MR T HREEE - 2ARERBEEAYBABN AR, FARFFTHSH
EETEYREETEATHE R ZEE o KAHPRKRENE - EURHEZ
MEE, UERERFRE, RUEER -
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ER ERNER, ARANERRESREARERENBERFEZ LY ART
B, UBERE T —FERBEZEYBAFRT, EOMEMBAREFNARLLEE
EREEREREE CHIIBR

K~ B

B Heath (1964) BHERBRARTEEB S, Z5TH_T6BF, HEERH
BRARIFOAEIRLERS, B—HRERERE LM ERHRER o EH
WERBEECHAES, KABLEUIEWE, E-ERXUWEIEAEZRBREANRFZH
HTE, #FTHe "HE#EM (nternal structure), WERGESLEH R T AR
AR, o 55— B3R SR E 7R HR 39 R 28 3R A1 47 B2 Lt FE B B 22 20 B 14 (Attributes)
ZBRR o

MLEZRBEME, f£ Heath TAIRARFBSHEE, WBRT The Cogni-

tive Preference Test  : High School Physics » i LA BEFREE PSSC REMNBLELHAE
ZHSEYHEARNES, FRBRARGEXNLNRR, HRBEBE PSsC REHN
B4, HRERAFEFIEMNEEHAQMRY, EEREBEHMREERSM, M
BEEFERENZLAHPRZ2ABNER ®R) TERQEFRBNRFRE - ik, &
BEHLEE, (KB Heath FIEHWHEE BRT —& "REFMFELF FHWILR,
BRI A EEE T &9 (Barnett, 1974; Tamir, 1975; Tamir & Lunetta, 1978) ~ 1k
Bi(Atwood, 1968; Fazio & Zambotti, 1977; Kempa & Dube, 1973; Tamir & Lunetta,
1978) ~ % (Mackay, 1972; Tamir & Lunetta, 1978)F1%: & F} 8 & jit & £l 8 (Atwood,
1971)% o HFHEFEEWAETHNRET, FoNARTIESRME, —BER "HEX,
(Normative procedure), EFIMEMAREE K, BERZHAZHNMERE Y (HEREE
FRIAF R-P QA NERHEHNEARIFERN) BH—ERERNKE, REE
REZAEREE - BEHCETFEEMI T M (Rating); 5—8& "HHX, (psative
procedure) J A X ERZHE, B HEOHEREF2HARKX R-P-Q A
WERNENFARFEN), KEFREMEIIBERF (Ranking) ° AR &S5 T AMH
R, BRI Tamir & Lunetta (1977)MWHFERUR, MMERBAEAIR BT MFELFE
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R, MM T AMBEANBERUMEEER - bR "HHA, WIEEAHR,
aLAERE R-P~Q~ A MHEAERMRFEANOR, HHEE R RS BHEAT
HR, HHAEASWE IR R (Hicks, 1970; Kempa & Dube, 1973; Tamir & Lunetta,
1977), HIEEE 1985 £H/I1E, BAH > FEM4D) B B2 AR HBER "8k,
HI BT (Tamir, 1985) ©

EENR R ARTFIBRSBC "N, IR ST, Kempa & Dube (
1973) AR R MTES TR 2R AR BRI S 8, BEMBIARGTEE R EHE
HRITH T RS, (Bipolar axes), —5 R # Q, MR R-Q #ic 55 P B A,
MR P-A 8o Hik, MBFAREFOVUNEBERAMUPRALL R-Q R P-A MEER
(Scales) X #7~, Kempa & Dube FHEREERE "RIBIFEF L, (Scientific curiosity)
1 TRIEBER MY (Utilization) © VR AR AR 2 82 AR TR R, IRk
EMERE, EEARERENHAETASEEE (Tamir, 1985 Tamir & Kempa,
1977) © i@, HENFERABER, MERSTERSMBBRB ARV IEEE, F
BRI REFERR, MESHEATHE=EEZNEFERR, SRER—
B (Tamir, 1988; Tamir & Jungwirth, 1984; Tamir & Kempa, 1978), :BREHRFTLEN
RMBEER? VEREE - PHE -

HEAXREWRIBHARFAZBEETREEEHANBENMAIHEAE, HEE
RER, BEZRZR AR N EHE R &R E S K89 H iR 893 R (Tamir,
wﬁxﬁ%%ﬁ%ﬁn%%i$%ﬁ HAANRAR TR TFAR, HENERRT
FAHRE o UM R FEHNWRES, FERERABELRANR SR RITEEE
%ﬁ,ﬁ%ﬂ%%%%%ﬁ%ﬁﬁ@%Xﬁ@mmJ%ﬂOmﬁﬁn%%XEEHW
BR, TRAPRETRBENAETEH —RME, RERHEETR(SES) ~ SRl 28
BRE - BEERZENRBURBRAFTBRZEERNELE, HRNBZRNRFEARNES
P (FEFRHMQ (#PIHEE), & R (L) HMHM (Tamir, 1988) ©

f4h, WS EAET, BENRERARTNE, FRBAEFEHRW A
i & (Tamir & Kempa, 1978), TR BHEIEFBRIBHEB L ERFEFFHNRN ST A
RIFELE, —BTE, TBRBENEBLEEIEFERNBNS LK, FREARHEY "F
BiFE 0, BERAMEA(Tamir, 1988) © $t4}, Fazio & Zambotti (1977) HIRFFEHLEER,
FEBRENZ4LHEBIENBLELER, FFEREBNELBRKREKEN R

B, MEBCENBLEARRERC Q RARL, HABHEANRFEALE
ERNFBLURBENNAEEHEEBUTHRE
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FERANMHESE, ZEFRIE, #F Cheng (1991) DAt S8 4 ¥ 5 i 2 %
F, BR-EFUENBEZ "EWEARTFFER ) BCPD AT ERBRATEW K
HHY £ B HR LT o BRI BER RN ER, THEERE - B O82HM,
IRARER B AW RGN HEBRHSREERUNS, Hit, RANHERKRERE T
DsmERANRE, BEGHK, WHE, RERNSERERBEWEY R
BRI BARFWARERT? KRN E MR BB OB RERWGE? 95
BRI AL o

%~ R I ki

—~ HEERE

BHRFEL SR G I ~ BB ZR T —ERBEBIFESURER, 8 "5
@& EUEE | (Stratified random sampling) 52 T#EEEEUEE , (Cluster sampling) 5=,
BEAESB AT - BREE, BRRBTANES, REGBCSE, 2B AI6HLL
By~ FG1~753E) ~ NGOHL ) ZEERY, HXEHSENERS, KEGHN—
ERMBHBRAZRE, MEIRHRFTERESIRERS R o AN EITH - B
BHART 79 HBERBREETHE - PIBRERNFRRESRTEEZHELE
&, RRAPERSNZIRAY, GItHHE 1368 fif, BALRE 1106 fi; IS
2474 i, HBAEH 1166 7, LEH 1308 fii o

FRAREC HRERBERESIMEIE T — RS E, R HRR
UG MECHT - FREBLEBEE, MAELRAEEEE2ECE T -

=~ MEAVETRE

1L BRI TBCPHZHRE

"HAYE AR HBR  (TBCP)Z B R1%LL Heath (1964) FFiEH ¥ B% 7 &8 47
BERAR, REZENALIATREEITZ van den Berg (1978) B MR A1E T A
HETAERE G c ERANAURTAEYTMSRKBRGE, BENAESEE F2T
e, ENARERERTINE, MR LS RGER) ~ PORERY)
QUtFIESE) M AEA)MHBGRRER - BB FR AN ERAT:

(DL TH#EA 4T 5 (Concept analysis)iESMTE T EMBER T £82 o

QEBRITHBZ EFRESRUNAE, BHESOIENFS R P~Q~ A VIR
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Rt B Rz RERFGR, I LB Y, BIK TBCP 415 o
(3)TBCP HWIREMEET ~ Bl ~ HEITR, A EFHAERBEK LY EE—EH
FEBCERXE R-PrQ~A)RTIERE, HEKZE 100% FEEZI T
A, DAY T RAERE (Content validity) © %Kﬁﬁﬁﬁé‘i?«f’éﬁfﬁf&, BRI
Bs 32 B2 IEAHIER -
HTBCP RAABEENBY, 2LEREETEYWBMERHE, &R "8, &
GG, FHERZRERT - AEFMEGHERE (S RIE R~ P~
QA WHEARGFEA2)KRZHFWEEMU "H:F, - ABEEHWT:

M /INGS T EE AT LA B SO R TS R o

R (A) S H,0 0, ~ S5 T m B o

Q (B) HTFHT LM M, EERELM A o

P (C) U5 TEBIH, &mEESNLHBEEYS B o

A (D) EEBTUMEHENYEE, RESFETHEFH
R o

2. B ZRIBHN

RH T BHEESL, BUEHTHREHZ TEERBHBER (Data Transformation
Program) 1T R FH I, (HRE "HREF, CEEL4 S5, KRIEH, BE TEX
BiF, ZRBHED 1 5HE, ETREDN, %8B TBCP Z{3EMME, A EW
EREENERFAUERBIBE, SMLBRFTAENEER, SURARFZRE

]

B~ERETH

—. YRR LT RIS (TBCP) 231t

HErBWBRNARESTE - U8, RENBRTEEEEW "M HEM®
fERE | (Internal consistency reliability) AR R BN S RERTHNBSEE —
B € (Cronbach, 1951) © ARG E MR EEHM, —BREHEFBREK BRHMMESZ XNXK
B, ME - HBRPHEAERTHAWA—#2, B THEREDIH %K% B (Guilford
& Fruchter, 1978) ©

"AYRAFRFHER, (TBCP)H 32 BHRKR, 5 -AEYLANERE, 23R
F R P QA MWERHARSHR, RBESEYBAREFNEL R P-Q A
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HERAMRFE AN LB IRET R P QA NMERARTFHEAZSHRIAEN
BaEE R~P~Q~ A ¥4 2B +HBN A B{H (Item-total correlation, r,,) B EGBERE
WEWME 1 iz, BE r, EHRKIMREDEENWHIEESERBRRED W
HH—3 o RPHEE 030~0.49, ¥4 001 FEE KR, # TBCP SRAEHHAEY
e "TRARFERX, CREGEEGENRER, HEIRTHE, TBCP &2 RSP -
QA MERMRFEANL "TAEEGELEE, BUER - 4, ¥ TBCP & "R
AR AR, IE—ERBENSSHESBEARTEANWRSFRE, & "TBAREF
El3{ ) ZCronbach o fREEZ BLIEE /N (REEE), HELRTH TBCP & R~
P~Q~A MEFARFEANLAMGELSEGFSHEE

THEZEEEE., WE —EXHBERSSAEMHEEEMN A/, TBCP &
R P QA HEZARFHEASHAEHHNFARBENTHE, 25058016, 0.11,
022 M 006 (F 1), Br A BB EZH, RYVBHE, QU EBERBEMST AR
RN EEN R

TFEEERAE, TBCP Z R P ~Q A WEAHRIFHAHN Cronbach o A
I E ARSI 086, 0.79, 090, 1 0.67; HoFIMEILTH - BE/RN G 89 # Ak
B, HoREEEZEEEZ o RBEASHSHEIGEE 2)  c GEEEFAEE, EAK
B SORR LA 8 (8 B S B % (Tamir, 1985), # TBCP ZfZE 7 HE +

TBCP Z R P~Q A WHEREARFHIIBMZENWHERRNE 2 =, 2
BEAS, R 1P B Q M1 A M, HEHEX LM (p<0.001), HMBEMESD D
5 030 1 0.1;; ™ R~P € Q ~ A R HEHE S HMELE (p<0.001), HIF
B S-0.38~-0.81 0 3 {18 4% SR SE B 9 LABR AT 4 P 3T 25 B SRAG R 25 45 SR K BUME 7 (Cheng,
1991); T B BE I VR F (1993) R e iE R ANBE E R H, BELABI b/ B ELE #E AR
—ERRANVBLEBHROFRERET, Q H A THEEECAHEN - EEES
RERRAEESR, EERETAYRNBENBE L 4AYBARIFFTELNTE, 15
BRE -SRI - BLBM BT - B /B B A R, HRErGILT#ES
PR AR XS B MOERE P Rl 4aEE, mElReEne,  ®
A N RERE AHMTEAE ©

M TBCP #R "HER, HEZHAR, REERLARFEXSBEEITER "
K | (Interdependent) Z R R, MBEMRE 2 IRy, LDAFEHER  ER
TBCP B "WARE , FWAHE, WHEMEE TR, TBCP RECHN, B4k
Heath (1964) AT ZBERER, WRMEEI L van den Berg (1978) B IHIHZ
AfRF R A ERREH - FUZRCHE, HRBHESREFHLEZ R~PQ -
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A RAmEF U5, RS A R E M, AR 100% 2308 5 7 DUR R, # TBCP AR
AR RE TR o bl 5 R LUK A BUE FERIRRGE T RS BUE Y LR
RS o

F* 10 TBCP & AR 15 0 SLPU IR SR AT fl 4 2 SRS 3 MO AHRR AR B (1, )
LA R 4 B4 A 22 PED AR R 8 (r | ) O 2 £ ORI 6 5 (SD)

Table 1: The Means and Standard Deviations(SD) of the [tem-Total
(ri¢)and Inter-Item(r, )Correlations of the Four

Cognitive Preference Modes

Preference Modes R p Q A
i Mean 0.43 0.36 0.49 0.30
SD 0.12 0.05 0.10 0.07
ri, Mean 0.16 0.11 0.2 0.06

2
SD 0.08 0.04 0.09 0.07




234 B o 4 A ) B A R A

7 2. TBCP 2 o REIUIHZE SR H B K o8 A FH Y
Table 2: Coefficient @ of the TBCP and Intercorrelations
of Scores of the Four Cognitive Preference Areas

Subjects R p Q A

a 0.86 0.79 0.90 0.67
Total P 0.30==
(N=2474) Q -0.81« -0.61=*~

A -0.38¢x -0 53x+ 0.11x»

a 0.88 0.80 0.91 0.68
Taipei City P 0.33*=
{(N=1368) Q -0.82+#* -0 .63~

A -0.44+*« -0 .55%= 0.19x=

a 0.83 0.78 0.89 0.65
Taipe1 County P 0.26%=
(N=1106) Q ~0.79** -0 .58%+

A -0.30xx  -0.50*~ 0.01

*= - p < 0.001

Z s YRR R (TBCP) 2 A SR #5145

LU T ER ST (Principal components analysis) 3 {7 &K 8 53247 (Factor analy-
sis) B SR BB, TBCP 7 BOAT DI ] (B £ AR, ISR 1 SEIB T K #Y 59.9% s
F B (Variance), A% 2 MR T K#1248% WMEAR o ®EL "ERBEE | (Orthog-
onal rotation) < Varimax F A8 %, WEZARFVNA 2 BTEREREEY "BHX
BfTR’ , (Factor loadings) 2135 3 Fi7m c A 1 fEQ MR WA AIRIF AR L, S
HEZRAATR, AR 1T LIE QR EFK(Scale), 71E1 " #LLIE £ | (Critical ques-
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tioning) I F&; MR 2 7 A Fl P M sl A (R U = 82 o7 B A, MUARTE 2 vT AUk A
P B, JRED THIFRFER ) (Knowledge application) (K %, & 8 &5 R U /LY A m it
BHEE R A QR (#M#IEHEE W) M AP (FEA-FEFR) WM& 7T KW, (Bi-
polar axes) © iF /i {8 A % 92 BRI 4147 22 4 98 (Kempa & Dube, 1973; Tamir, 1985) Fir#& bl &
TEFEF L (Curiosity) F1 " FERIME | (Utility) RIBIEARE o @, BFE AT U EE
THREZESTOBERE, PR AR TN =EEE =D LR (EERE,
1993; Tamir, 1988; Tamir & Jungwirth, 1984), FE ML AT PRI < R FE 1 15 | o7&
Ly, QR BRER MR HIW 7 rh, A BEWRE, A-P BRUHREMNK
~ BEAREREN ET R B R, T EE R

=B -—FRBEZENBRART

AW R 2R AT AR FR LA, 6% V983 A fm i B N H9 B4 12 78 I BE
FUE POREFAD > A(FER) > QUEL#IESE) > RGGEE)(FR 4) - ERMERBRBARE
ERRETREE . AV EMEBR, RFESREYEFERARBREYRBARS S
ARERAYE, MEAELEEAYEMR - RERERb 4 YRECBEREEREL
BEAYREAFHE AR RS, AR EYENE MARLEEYEHEER
HFHEE, A LR RESAER, B AEYRIREZPEERT - REEHE - BE
BASRoILT ~ MW@ R, B RET O L RAN LY R H R I, 4K
EFEENSEEFHEIS P> A> Q> RiEGIMEAR A>P>Q >R, HIRtFHA
A (Pattern) S R A KBAE o TRERK AL ~ BRREEHE A DAL 8FE, 3 P Al
A WEF AR YA BUHBERR, i E p RAORGEANEIFERE
B E R B AL A (p<0.01); T ¥ A ARG B K89 712 B U BE B S LR s
A (p<0.05) ° EFF R M1 Q MR ARAF B8y 8, Sdbh ~ BRI B 42 i, HI I i
HEERTEGERY - BEELE, ST - BBRARBEE BT, BEE L TH
TRERNZAMRENEYFTARONEOEBER BREFE—HTHIHASE
RBRBLNEYTNREEEEARE, §LEBEAFREN - BRER ~ R
MBEEREMUE S, HRHAEYRARTESTEEHELRH o
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# : TBCP B WFE TR (Var imax #El)
Table 3: Results of Factor Analysis with Varimax
Rotation of the TBCP Scores (N=2474)
Cognitive Rotated Factor Loadings
Preference
Modes Factor 1 Factor 2
R 0.877 -0.210
p 0.426 -0.736
Q -0.975 0.138
A -0.041 0.939
Percentage of
Variance Explained 59.9 24 .8

# - WEFARFEA BT BEREEE

Table 4: Means and Standard Deviations(Parentheses) of the
Scores of the Four Cognitive Preference Modes
Total Taipei City Taipei County  t-Test

N 2474 1368 1106 Prob.

R 2.41(0.48) 2.40(0.51) 2.42(0.44) 0.327

p 2.58(0.38) 2.60(0.39) 2.55(0.37) 0.006=

Q 2.47(0.59) 2.47(0.60) 2.46(0.56) 0.876

A 2.55(0.32) 2.54(0.32) 2.56(0.32) 0.036+=

»

. Significant at the 0.05 level



R - BAES - HUM - BEXK 2317

L BREZHMIER

BT EEYEAREES Y RENOSE A (R EE BRI, /HL %
V) B SR M AR B, RS A0 5 B, R ~ P~ Q AR ARG B A0y 8, R
W B T 52 (p<0.01); T R ~ Q ~ A —{ER &l fwar 2 XAy 4 8, RIR M AU/ AS [6] 11 52
(p<0.01); 7E S JE 7Y A 5 71| ] R O 2 T, MM B {E AIAFFAE ©

#—-HNBERMTER, BrAEZEYMRT ARG "EUE , (Orientation) 11 Bl# T
&, ENEZBARFERSPEN T, HEEEEY, B4BP>A>R>Q XAR
A>P>Q>R (F6) c BHEERET, BEREREMEBEECEYRHNE, RiF&ERK
HEH, MRAEHAER TR ERRFERDFRAERAERNFREFA, M TER
BEYEMEK - B4, MUERARFEA S B FGEME, kP AN, Heg g
R~Q-~AZHK BLECrHEFHEZR(FO6 - BENR REFEREVAFEK
ZHBE, T Q A (RF(CHL21 B LA &35 M8 ) H s A K

2. FANESRZMEMIER

B IR S A AR AR B S B4 B A (76 BEDA ) ~ (3175 BE)FO/IN30 BELATF)
SRR, v DR A BERE LM E YR A R AN A A o 203 6 At
™, UERARFER S BT KEEEBEFHEY, REERBLEZASP >
Q>R FRIEKBLEP>A>Q>R; M/NEBRBLAFZA>P>R>Q - ZEHR
BRBLEYR P~ Q- A NERARGELNREIHEF, YA HA - EE-HHBR
BomRE, R RARGFEANSEE, PN ERBLENSBEERP AR ER
B T s NRIERREL  HRIREEEREE AP HARFEANIEE, H8
ERSLENSEEEESER/NENARBRES NNEIFIRRBRREE T R REEE
BEE, R QRBARFEANSES, KABKBLANSBEESR P HERELE, T
INRUFIS s REUEBRBLE L MAEEEZRGTEERT) - 2R ARIRFE A58,
RN R ZBREEANANETME o

EE=EEA SRS, B4 YRARL SPBREHMEZR, FMEESERE -
6 WEAREBR, FAREK, B4 R BARFEANSEBERP L, MEAEZ
QA RARFEANSEEESHREL, EHRER, BEZ R ZHRF AN T8
HEEEPLE L4 QRARGFEAN ST BEEESHRELE, MENUEREZ
A HERARFEAN S8, IREEERTFE -
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Table 5: Two-Way ANOVA of the TBCP Scores by School Size and Sex

Preference Source of Sign.
Modes Variation SS df MS F of F
School Size 2.67 2 1.34 5.85 0.003=*=
Sex 4.72 1 4.72  20.69 0.000=+
R Interactions 0.67 2 0.34 1.47 0.230
Residual 563.53 2468 0.23
Total 571.73 2473 0.23
School Size 2.41 2 1.20 8.37 0.000%+
Sex 0.36 1 0.36 2.50 0.114
P Interactions 0.08 2 0.04 0.29 0.751
Residual 355.12 2468 0.14
Total 358.09 2473 0.15
School Size 3.74 2 1.87 5.5 0.004==
Sex 3.58 1 3.58 10.53 0.001=+
Q Interactions .93 2 0.47 1.37 0.255
Residual 838.49 2468 0.34
Total 847.12 2473 0.34
School Size 0.43 2 0.22 2.13 0.120
Sex 0.78 1 0.78 7.65 0.006%«
A Interactions 0.11 2 0.05 0.52 0.597
Residual 251.02 2468 0.10
Total 252.39 2473 0.10

** : Significant at the 0.01 Level
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7 6: ZHEARBAEBERELEZ TBCP S BH
Table 6: Comparisons of TBCP Scores Between Male & Female
Subjects for Each School Groups Categorized by Size
School Preference Total Male Female
t-Test
Size Mode Mean SD Mean SD Mean SD
N = 2474 1166 1308
R 2.41 0.48 2.45 0.45 2.36 0.50 *
Total P 2.58 0.38 2.59 0.36 2.56 0.40 n.s
Q 2.47 0.59 2.42 0.57 2.50 0.60 *
A 2.55 0.32 2.53 0.29 2.57 0.34 *
N = 802 353 449
R 2.36 0.48 2.43 0.44 2.31 0.50 *
Large P 2.54 0.37 2.57 0.34 2.53 0.40 n.s
Q 2.53 0.58 2.46 0.55 2.58 0.59 *
A 2.57 0.32 2.54 0.29 2.59 0.34 .
N = 1465 726 739
R 2.42 0.49 2.46 0.46 2.38 0.51 *
Medium P 2.60 0.39 2.61 0.37 2.60 0.40 n.s
Q 2.44 0.60 2.40 0.59 2.47 0.60 *
A 2.54 0.32 2.53 0.30 2.55 0.35 n.s
N = 207 87 120
R 2.47 0.41 2.48 0.43 2.47 0.40 n.s
Small p 2.52 0.35 2.53 0.34 2.52 0.35 n.s
Q 2.46 0.50 2.48 0.48 2.45 0.52 n.s
A 2.54 0.29 2.51 0.27 2.56 0.30 n.s

* . Significant at the 0.05 level

n.s :Not Significant
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e 7. REERIBE, TBCPZR ~ P AT Q=B RAF A 5 By B REOIATH
#

Table 7: Summary of ANOVA of the Scores for R~P and Q Preference
Modes of the TBCP by School Size

Preference  Source of F
Modes Variation SS df MS F Prob.

Between Groups 2.81 2 1.41 6.11 0.002=
R ¥ithin Groups 568.92 2471 0.23

Total 571.73 2473

Between Groups 2.53 2 1.27 8.79  0.000»
p ¥ithin Groups 355.56 2471 (.14

Total 358.09 2473

Between Groups 4.12 2 2.06 6.04 0.002«
Q ¥ithin Groups 843.00 2471 0.34

Total 847.12 2473

Comparisons Between Each Pair of Means

Preference Modes Groups N Mean SD 1 2
' Small 207 2.47 0.41
R 2 Medium 1465 2.42 0.49
3 Large 802 2.36 0.48 * *
Small 207 2.52  0.35
P 2 Medium 1465 2.60 0.39 *
Large 802 2.54 0.37 *
1 Small 207 2.46 0.50
Q 2 Medium 1465 2.44 0.60
Large 802 2.53 0.58 *

* . Significant at the 0.05 level
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s EBARERBEET RBFMENRR

E IR SRR b ) R B, B AR R B R (R A BT B 3R R O R S Y S R YT R
F A B4 AE (Tamir, 1988), #EH R WEEFH ~ 30t ~ BHEENTEHREUR A ZE 1
R, REHETRANZREERHIMONRSE, Bk, 24204 YRIETREYR
i 5 E i) B W R, 7 (B PV PO T S i B R R RO R 3 2 R G SRR R AR A, B
BEE o Wit, ZMH RV RERENBRESBE - LR -E - B~ THBEHEESRS
BRI DAER RS o

8 WEFRUR, 2ANEMRB ARG "I, FRRKRBRENTETRARE,
18 Ml SRR S AT B A RO SRR RN 1, MEEE AR S o, TBCP MEE TR "HH
Ao ARG S, MERHRFUANIBAAKOE S, B LS ENRELNE
FHEBCGEME AR o B R HER JR A 2 080 73 8 R R EIE AP R 51 AR A R
FFINE, RIREMER "/ 0% L, WBELERP>A>Q >R, B2HEAAEM o
EERRER, EEEE PR ENBREMEG AR AR, RIF&3FE R &
MBIEANE, METELREMBAOH - REBRER "HH¥, WELE £YHA
REIFINAR A>P>Q >R REMER "B, WRE AYTHREFDAZR>P > A
>QMARBER "H,, WRLNUBEP>R>A>Q EiRRTIFERER &
OB NRE, RIFCREVRAH, MHMEBSZ AP BARML T HAELE, LHE
KRR 'H,) WELE, QREFIANSEE 2.8, BEREMZEHRARFHL S
B, RERIMERN S L Q AN SFHBEEES) - EfBEFAERRMERR"
FRENBEER NN ERLEEMRBART < WR? SHE, BESHREE S
WL ©

REWRHRIIET, REBEFFHOE 24, HEYWRART N ER R R
BAS, FERL ST B SR 2= RAFAE o LA Duncan B ETBRFROERET, KE
BER TE-B- L, WEE RFBEARFEANSBEETRRERES " A%
MBLE REBRERE "2 WELE RIBARFEANIETELESRREMES

"H R4 (p<0.05); TREL RREE T AR, WEL BIERBAEMBLR, KEBK
¥R TE B, WBA RFTEEWREME o 1AL, H R BT RBUR,
BEMNE, Q RFEAN S BMUTHRRMEN FHMHFZR, HERDRORER
AR, REMER "8, WBE Q HAWSHEER '/~ A% - THEHE,
R L, FH, REBER "H | B4, REF AL, I HPIEEE, T
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R ESEEZWMMUEE - B LR ERER, AW, REEYT - ER/E4LNEY
AR A RNRRBFEN T ETRAORESR, T8 5% (Tamir, 1988)F A H, &
BERKRECHERNEVBHRZER - AZBT - REH TL2XNBIWLAE
REN THE . FREREEXLER UEEER, RGBS TS, HEMESEEAR

EREYR AR EE I WS B MK BRRRAT, KM TR N, T
B - FRBHBRMRI R, HRSHEREREH S "EFHHBRTHE  FHME
@, &R BB RN —, EFR TV AR 28 7 HE 5 B
YRR AR A B R AR E o RPWE T, Q RARF AN BEE T HlE o
B2 [ 2 B3 IEAERR, AU AT B Hosk 45 A B AR B9 o B8 (Median) B 0.23 (p<0.05); R &%
REFUANSEEE NHRS B MERESHEN, LB EEHN AR D8
-0.25(p<0.01); EF* P A ARG B A9 7 B & 7 #0Bs 5> 8o RS, B SEREEAERE o
EEERUERT, FHHBRSBEENESE, §REKBN QUL H ) RIF AR5
MR GEERE; ME IR BERENZE HIFREKRESZ R RFNEHZQ R
FHIBH
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7% 8: XEBEARNBL, EYHAINRF IHEK
Table 8. Comparisons of Biology Cognitive Preferences Among Students
Categorized by Parent's Occupation

Parent's R P Q A 17 Cognitive
Occupation N Mean Yean Yean Mean Preference
(SD) (SD) (SD) (SD) Pattern
. Business 1069 2.40 2.59 2.47 2.54 P >A >Q >R
(0.49) (0.38) (0.61) 1 (0.32)
. Teacher & 328 2.34 2.59 2.50 2.57 P >A >Q >R
Gov't Employee (0.53) (0.41) (0.63) | (0.33)
. Military 31 2.60 2.69 2.18 2.53 P >R >A >Q
(0.52) (0.43) (0.58) | (0.40)
. Farmer 29 2.55 2.54 2.42 2.49 R >P >A >Q
(0.42) (0.31) (0.47) | (0.31)
. Free-vocation 121 2.42 2.55 2.47 2.56 A >P >Q >R
(0.47) (0.38) (0.51) | (0.31)
. Labor 712 2.43 2.56 2.46 2.55 P >4 >Q >R
{0.44) {0.37) (0.55) |(0.32)
F Prob. 0.013= 0.222 0.132 0.558
df 5,2289 5,2289 5,2289 | 5,2289
MRT 1:4,2:4 4:1,4:2
2:5,2:7 4:6,4:7 J

* : Significant at te 0.05 level
MRT : Multiple Range Test (Duncan method); Only pairs of groups
significantly different at the 0.05 level are reported
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Table 9: Correlation Between the TBCP Scores and I.Q Sc

School NO | N R P Q A
la 309 -0.25++ -0.08 0.24x= 0.05
2b 415 -0.23»+ -0.07 0.19++ -0.08
3b 268 =0.35+* -0.15« 0.33»+ 0.12
4a 67 -0.21 -0.33~ 0.30» 0.08
Sa 46 -0.14 -0.09 0.17 0.01
Ta 117 -0.26+« -0.15 0.23« 0.12
8¢ 138 -0.28+«  -0.01 0.19«  0.07
Oa 90 -0.48+« -0.15 0.38++ (.23~
10b 109 -0.14 -0.04 0.17 -0.10
Median -0.25+» -0.09 0.23+ 0.07

a : Raw Score; b : Percentile; c : Deviation IQ
* : Significant at the 0.05 level

** . Significant at the 0.01 level
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P RIFFIER GG R Q fRiF o ol B AR £ B Q R A A0 5 Bz [ 2 B 2 1A
B, OS2 R fRar 2 = ay 73 B 2 83 2 S AHR -

HPREYR ARG T R R B4 BEMBEEAES S £ BRIy /7=, HAE
YRR BHEEBEENEEREART c EREWAYRARGZHROBEAR, 7
BWat o MRS, BRREEE—F TREVT AR SERIEFEET R, @
R LGREE, AR ITER EME SR BT R AT T, FE S T 51 R RS AR
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A Study on Biology Cognitive Pre-
ferences of Junior High Students

*Yeong-Jing Cheng, *Tzay-Show T sai,
**Chiou-Chwen Huang, *Bih-Ju Liaw
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** Taiwan Provincial Chung-Ho Senior High School

Abstract

In this study, the Test of Biology Cognitive Preference (TBCP) was developed and
employed to assess the biology cognitive preference styles of the 7th grade students in Taipei
area. The relations between biology cognitive preferences and school types and certain
student’s background characteristics were investigated. The results showed that the re-
liability and validity of the TBCP were satisfactory. The internal consistency reliabilities of
the R ~ P >~ Q ~ A modes were 0.86, 0.79, 0.90 and 0.67 respectively. Varimax factor analy-
sis of the TBCP scores revealed two factors . Factor 1 represents "Critical questioning”,
while factor 2 represents "Knowledge application.” Both the intercorrelation among the four
cognitive preference modes and factor analysis supported the existence of two bipolar axes,
namely Q-R and A-P.

The subjects exhibited a strong preference for the P(Principles) mode and a weak prefer-
ence for the R(Recall) mode. The rank order of the extent of preference from highest to low-
est was P > A > Q > R. This indicated that the 7th graders preferred identifying principles
from the biological information presented to them, to memorizing biological facts.

There were significant differences in biology cognitive preferences between male and fe-
male subjects, and among student groups of different school types. The males exhibited a
preference order of P > A > R > Q, while the females exhibited a preference order of A > P
> Q > R. Students of large schools exhibited a lower preference for the R mode than those
of small and medium schools, and exhibited a higher preference for the Q mode than those
of medium schools. Students of medium schools had a higher preference for P mode than
those of small and large schools. Significant differences in biology cognitive preferences
were also found among students grouped by parents’ occupations. In addition, the 1.Q. scores
were positively correlated with Q mode and negatively correlated with R mode.

Keywords: Biology Cognitive Preferences, Cognitive Preference
Styles, Curriculum Evaluation





