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bl R R K YRR 0N AR 0 e R ALA S 4] R AT (descriptive
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Mg HEI HEREEY ENrBda gk RIOIFE-EFFH Tl
FHhpA A2 2 a4z (Krajeik et al., 1998) - & 4 ﬁi ¥ L ik Ak
o R E R ARFAAERE > SER T ET T Ry T
€% PR DRl A HH R By AT BEF > METRR B T S TR, -
AR VA TR WK E B 0 A TR e R A E Rk 0 T
LET LR R BRI ST c (T 0 F SReTE A S Rl v B
B R ATRE S RAE > TP IR G AR Y Fenir@{o 2 e AR o A
Bt Y - §8 (Krajcik et al., 2003) -

TR AR

FLE RGP AR 2 Rt A F B AR B e d N E
;fé‘LIEl_é}gJ%f‘ SRR BERT §“rf’$§'» SR R A AT E R
*— 4 AF B (domain-general) ® FrEliE 53 (knowledge lean) L& = 2 2 R AL
fRA-cniEA? > R AP TR ARG R Y A LA TR AREEROE &2
(Duschl et al., 2007) ° B2 R4rpt » A EJ I crip BFA7 7 HALF E2E T 72 F o
B fertr  THFRBIFIERRE  TEPFHETERTR > IV WL P F
KEEEY hiy &g o

PERATI R FE 2 R R ERER é{_LW{ﬁﬁﬁ’ﬁ
HEEAL PR E B BRI OEY  FRY AV R R F LA
sz % (Zimmerman, 2007) o |4c A Klahr ¥2 Dunbar #74% 1) ch & & fi50
(Scientific Discovery as Dual Search [SDDS]) © » £ ¥l 8 ja @40 5 Bz & (4
FERATSE) foF ML R (Hok BB R BRI R) 2 MR g 0 U F
'T»%‘L§ ALV A 2R 1""%’?{&“ Bt KPP ERERY o FFBEgEiEL
LI P o f ST PR U6 QI R
FA1LEREL T RGFFHRRALFHRT RFRILFR DR FEIL
T S el Bal oA 0 R E R o o
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RiEAEY k£ & 95 3 (4o Kuhn, 1989) gt ?P%?'*ﬁ e Ry
FENREFRFEF AT E2 BRSP4 H % (4o 0 Koslowski, 1996) ° 14
THREELFFIRY iﬁiﬁﬁi‘*’mﬁﬁ 7R B Rt o
(=) &2 iR
Klahr £ Dunbar (1988) i35 84 4 & AR FHEFE AAF & RY )~
IFAF)L B 56%3 [EI ESE AR T ’& PR RE S il R E R E R e d
TR R LT o R B #0F 558 (SDDS) 0 Klahr £ Dunbar (1988) %%
Y it fﬂ‘& T EE o G *ﬁ TR AL 0 g TR FHAE G e
WAL FR I NEFREDLR o LA GE R B SRY FHT DK
o BT RS ﬁxmlﬁsé&%ﬁlﬁ o Fl o gk Klahr % 4 @ 3 > j0I2iEfz ¥ & =
BRI B 2 Y F T Al kL @ B S R en (Klahr, 20005
Klahr & Carver, 1995) -
4ofe it Klahr A #rg A enffF € 2 BFHPF cnfg 125 % > Kuhn 2 H 7 3
Fﬁ]]‘} (Kuhn, 1989; Kuhn & Pearsall, 2000) 7= 3% 5 272 56 & 5 ¥ ﬂﬂ\;‘u ETE e
A a2 (- AV SR REAKRKDLE) BEFTHRRT DA
WARA 2 B RFHOTE R ’i%ﬁé FhR A AT F HA AT
T A ﬁ¢%$lﬁ,§km,,m A P TE G BN 2 kTR 0 LRk R

AT S o Bl 0 e Kuhn & A 07 o A PRI I ER AR G2 F
- L ﬁﬁi (coordination of theory and ev1dence) o
i Kuhn - k7|3h~42 > BEFFER 2 4 9rdFen T34 VBT H B 27

FET A&/ DB 5 ¥ HE DL % (Ruffman, Permer, Olson, & Doherty,
1993) o fasmry BT an TILsh | dp R BdpBam R R4 s - ot ik
RiITER <<W3"\2f4§?m ) “rdp L & 1218 (NRC, 1996) ° @ Ruffman %
C(1993) i E PR R A RS A2 B o4 AR R Y 4 P
B IO 2 0 1) B T G e -

ke S 1'1"\?];}(’ vfrgﬁﬂ'kl__xirr;fi?:}&ﬁfﬁ B A E RIRIR T DA
B S SRHAIR OI feaE 2 BGR (& Fihisk) o T iRIGERETE KD
Boankgt o #E@E‘i%??%%%ﬁ'%#ﬁ F&g FREYE o
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Rl TR AFA S S ATRNZ B FY F AL FREY > @D
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FAEAE ¥ R ALA 5k (ill-defined) 2 AFFEfF8L - 5 7 F RN AEOE & o
N u’\%”ﬁ‘ﬁﬂ’.mxf RS SV gl ay AR S L BRFIETE R %
7 B3R (Klahr & Carver, 1995; Schauble, 1990) © ]t » F 5K -7 & F & biw
AR SR T PR R T G alicly 0 TR0 P B LR FIR OM G
¥ ﬁ—f’? AR R B EGR AR Sy (Zimmerman, 2007) o
PG TERAFTHRETDERM > ANEEA L EREY o Y
# j‘ﬁiﬁﬂi‘?\ ¢tz Al k2 @ oo B4e Klahr (2000) #1422 ¥ B BLFE
B B R 2 BaRURh IER D BEE R HRRRER D KL R
1"”3 oOBEVESFETPARRZEETAG o f AR+ RlaE ~ Fek Sl
fF L o Zimmerman (2007) (&35 % Flendfk -0 % ﬁ\“" wEAsgE - 5 TR
¥ % 4 (genuine experiment) » T & FIHI R FIN LT R IF T L e UK
wpen; HAE TRF 5%, (pseudo experiment) - il 44| % Flb 8L 3 &
a‘&bl“'f%r?(%‘”% apﬁ‘m%r‘]> ’i’(l%.ﬂi/fﬁﬁﬁgﬁ‘ﬂt 3%@44{3{%

E P E '?55?% )"ﬁ }i a4 4*@5@‘5&?@\ B e R B Eﬁ"fé‘% At :/ﬁﬁu
PEZIR g 22 R )2 B en T % B 20 5 oakie * g % Fleh vk B & fho Tschirgi
(1980) 35 F-4% Flengjire & 5 — X% — B % 7] (vary one thing at a time
[VOTAT]) & 45— % %]7 % (hold one thing at a time [HOTAT]) = & K
o B Al R it 0 T R GR TR B Bl o O B W
PSSR A 2 Hyp o 1945 Kuhn &2 Pearsall (2000) #4357 T & 5 0 & B
5 M Of AciiBl % (empirical observations) v A F Y H A 4 ’”47‘; g 4o i
BEH G A I o 0 A4 s T 0 ¢ 4 R T
TR R F] > ¥ B IF BRI (T A PE % ¥l & gt i (Kuhn, Schauble, &
Garcia-Mila, 1992) -

d *r’fl?‘),% CENMEREY F S RERAGES TR G%k A 22 DR 0§
B SRR E R T R lé_i Fhg o CHTEBRA T EE? AT L
BEFHEEG ORI REY H R L E R BTG -

(2) =k

BSER A2 EhRpERY 0 B F o HATROR 3 S IRE TR
B U e T TR Mgk (AEAFH) o a3 Bl i
#. o Schauble (1990) % IﬁL% VEEIEY Y T A F % B § RS iR
WooMRERRE M R 3 & (2w PR K9 0 positive test strategy ) ;K 2 0 &

\

K
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iE AT &M (f w3 K% 0 negative test
strategy ) > Fl@ BT R By snliqe ksl o Mf Goak L s S E BB AR
oA EY KPS DR RFL L 2 fehpdz o A (Schauble, 1996)
d v L FE SRR RIERY TR e RIF L TR Ak
potiRlE §4$w»i%ﬂwﬁ4rﬂw%f§”*w&wﬁ L £ oah e Tl %
WA PR R T FEFA D B8 T o At ﬁé’y-g_mljla TE RGP
(theory-driven) - > H4p § ¥ F {xr\:}y‘gnﬁ;\gbi Lk g A F &
ELANE S ER E RN i W2 g) & N 1317 >R E B ¥t (Koslowski, 1996) - # 3
ZoHEY FA 5 Pyt it uﬂﬁm’a?i#%ﬂﬁi@%@o
‘E"%ﬁ AT LT ey ,-kﬁwg_;; ¥ % 3% & e Schauble (1996) # 35
PP TH R EEETEAFT & _r];r'f’xéﬁ'ﬁﬁ% ?awwm""‘fﬁﬁtﬁ%f‘?’
Foaig s 30e B Y hFl3f o blde Schauble (1996) 723 ¢ » 5 B iz F3n 5
FERYLKEDI D ERFFMARY PR 0 T K@%&m%\ﬁ &7
2 RHARG BT ¥ 0 X P H B RenIRh o BT Y PR IR
PEHEEEIRT - R BV F EFF e S LA gy R
B okt £ H@% 0 %% 2 Kuhn (1989) e 3 3 mAg i » om0 I3 frdikc

CRRORT AL ES

Chinn £ Brewer (2001) #% 1! #icyp #23] 5324 (models of data) » 12— ¥
A Rkl Y i R AT A LR E Y A6
Ve g - BT RCR] R IR 1 g B S T IR ﬂéaﬁ&#*»mo
SEEBEHIFY F7 IR PR (causal 11nk) 2L & PR (impossible

causal link) -~ Effﬁ‘:p‘ #i % (inductive link) -~ #gt B & (analogical link) ~ ¥t B35 &
(contrastive link) % 7 fada#n ;¢ ki iz "“;}7;25' I“' Hoom By -fg B i By oD
WA LRGN EEE s T EH A T ;45 B o

FlM o B O GEARN E FIR SR A R ayg e 3 M % (Koslowski, 1996;
Kuhnetal,, 1992) » 8 ¥ & ¥ ic & #4450 % 7} 4 r;#iv Fw e ARHE I EF
YR T hBER Y R %Ez FRPRI g REHEBERRANES B FY
¢ %_ (Klahr & Dunbar, 1988) s iz« ¥ it 5 L FH I s L b o 3
Ppoo B 2 ISR 0 TR EB AT A LG 0 R AN R R kR
BRg o EfFERY LR DS > PRy IPFHEY 27 AP R -
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(z) 5%

B g irE R 0 B Y j%“%;@%'f FREYR 0 R AR E R A E
d #7id 9_47%»“ A B ‘\"Ff‘;ﬁi fv_% Kb o %fjj‘kﬁ&q'mppm}%s 7 %
% e F (justification) » ¥ & 3 OB A A T B % hHE e
(evidence-driven) » @ Zhikdp i A c0i £ I3 o i { Schauble (1996) B
o SER R ok LG U R RBRRAT B Y AR
M kendedh (FEFEMGBELES2) > 7 FH %”*ﬂﬁéﬁ*‘Fmﬁ
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Inquiry Learning
Pai-Hsing Wu  Yao-Yun Chang Hsin-Kai Wu

Graduate Institute of Science Education, National Taiwan Normal University
*695450153@ntnu.edu.tw

Abstract

Research in science education has often suggested that learners’ inquiry abilities
and understandings of scientific knowledge would be improved by science inquiry.
Therefore, the purposes of this article are to integrate major research findings in
science inquiry and science reasoning, analyze the role of reasoning in inquiry
activities, and provide suggestions to support inquiry learning. This article involved
the literature review, comprised of two sets of research concerning science reasoning
and inquiry learning. Results of this article showed learners encounter many
challenges and problems when they engage in inquiry activities. For example, many
learners are not able to propose an appropriate question for an investigation, to
control variables to carry out an experiment, to distinguish relevant evidence from
collected data, and to develop a logical argument to support their theory. To conclude,
this article suggests four instructional strategies to ease learners’ difficulties in
inquiry activities: (1) activating learners’ prior knowledge and experiences, (2)
emphasizing controlling variable strategies, (3) supporting evidence-based evaluation
of scientific explanations, (4) helping learners to coordinate evidence and theory.

Keywords: science inquiry, science reasoning
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