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= S de 51
= R

FIHEZEE, FIE#IE (science communication) BN RFHGZEE
HyEE S EAERE - B & T & 2 T B BB Y 2R AR R B R 2R
1B > & TRE A B SRR G B AR BT NS T 8 » R T AR
R R RS E R AR ARG 2 Ah B ] AR B E R =y
R AR S BRI R ISR 85 - MR A RV R B S
B ARG 5 20 — S E A REEREm A - fla - SES e
R ? EEAS AR ST A S S KR 7 S R o
WRHZERE ? DUt S B RS BIR R Ay B A ~ R R B 5 (R B By e 2

(FBHZHED - 2016.10.12) BEE{Z (2014) G5 > BIEERERE—TEE

ERPEERICAG ~ J70% - BYEEE - EMAriSE e RS ER
(scientific literacy ) HYEREEH) 5 & A2 ERERLE & AR
HIRHERZOE » HHIEATAD - RIEMERE AT LA R — TR RAVRIEE A -
IMARFEZE o] DA s & — i/ N AY R (#$% - 1E40[5] Baram-
Tsabari & Osborne (2015) FfE3E » H2h “FERFICSERIIE S - WA
BLF B HERLLEEA AR - B T EAVILE RO EEED S A RS
A (education) -~ JR%% (entertainment ) Ei£:Eil (engagement) -
MBREENE » BN ERERENH a3 - BAEMREEEEE
HECEAFRRNHABRENER R E - H0 - SBEGHE
(EIFEAEES ~ B - REE T HE ) CRW SRS TE
EWEEEE S, — 52 HERACKK S —EE R RAVER
E BRI A B DM R ERME (BEES » 2002) > &
SRR SR S A I B E R SR S B B Yy B S MR B B N = 1]
i (=% > 2011 5 Oliveras, Méarquez, & Sanmarti, 2013 ) -

KBS S E A e RS e B st 2 Rk T 224
AR SRR B A AR B B L e T HIRER ) YA GHESERE®
HEFIEREARE 2 B0 ET - aBlS KBRS RBEER R
REREEFTTRIEARE (BH= - =85 - WA - EREHek
/DFH > 2015) o BRAAEESE (2015) o SOARARE Y4 P SRR B HH FR R
BANEARBERNEZ L EHBEEIF - BREE  HEEY - &
B HGEE - glEE - MEEE - ARMGURATEREEI
HZE » il A HEN R AIRE IS R R m A s - DL TR
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EHE, (scientific thinking) 5 » ERLAIFE I L ZaES T 385 E
AR E AR S BIFE A (EE - fEE TS SRR )T AR RIS
i o W ERFRPER AR ER N HEEE TR L, > EBRERE L THE
IR RPOR AR (0 S AR FHY A AR R R R ess
SRR - ARG = SRR Iset, S L TE
afl#Z#& , (information literacy ) M5 » fEFRAIRE ) L - % T BE@IES
T R ALAS R D RE BRI - B & s B A 22 & WERE A RUEM
MRS, > EBEEBE L > TREDIEESE HIEmAVREE S E
R HERRHARSHE#E2E e EE R mEAHRE, -
WFFR4ERIEIRT R - BAEAYE AR AR A SE A P S B R AR B AR
¥ ENFEK > EEASZETR EIREBAEFTR - Mg B =R
=g ERE W EER - MIERE N E 8 E 68 (Helms-Park,
Radia, & Stapleton, 2007 ; Kimsey & Cameron, 2005) - 5 /A iff 32 15
o REAE SN ERS ERNAVAERA T ~ So R B R I S R 0w = A
RAAVAEAIEERE S - AR RS ER AT IR & s Ui i & AT
(O’Hanlon, 2002 ; Wang & Artero, 2005) ; #a25 2 » ELA fYRIELIE Bt
REIECE AR EH T AR -

—fEFrEERYEE (literacy ) BIEsES BOCTFHIEE ~ 5~ 88 - B
BEARRET]  BRAEBR AR AR ERE T » RIS LEIA
—ENEATTER o SRAERERE EE R EEE (National Association
for Media Literacy Education [NAMLE], n.d.) Frig A5y » T4t
R EE 250V E®EE ] (communication competencies ) ° &
H A AYEN B (print) BAFEENEY (non-print) EEH > HHFHUS
(access) ~47ff7 (analyze ) ~5HE (evaluate ) DL K238 (communicate )
HYBEST ;5 Thoman & Jolls (2004) T3k » S/ EAVER R EEE
RE 12 — Bl R MERZ MR RS 2B A% LR AL —TEHERSE (inquiry )
RETT - FERZER Aol KR E AR - fila0 ¢ sERE TEERE ? 5
AR EEFRERVE R AR g a A RE ? SR EREREEH TE
=R T RS E VB R B EEE ? NIt EREREERE S - 40
EH Iy A4 B s s ARG & AR T R DU A S RS
ER A E (B EEHE T 0 (Duran, Yousman, Walsh, &
Longshore, 2008 )

R ERI R EE S - "TRERE | (EETCLEER
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HEMEHFEETREENEHE £ EeREEHENE R BT
g NRAMMEF LIRS & A E A SR B Fr T Ay U L E B
TERIRERE - B AE 40 28 78 5 AR 22 20 A A o FIT i o B {18 A A 6 A )
HUASR - A DLARE 12 BA R 2 B flr By A Heimit (BE
0 » 2003 ; National Research Council, 1996 ) - fR #8548 7% & (E &%
2% f2 4H 4% (Organization for Economic Co-operation and Development,
OECD) Fr#eEhny " BHE 2 sF&513 | (program for international
student assessment, PISA) - " RIEZE  WEHRESHE " —EAJEZ
B H—ERIRPE2 A - 281% ] DUE I 75 Se A asoR sl M - JERGHT
A1 FRRERPERER G DL Rt — SL AR B2 [BR B SR RE 40 5 DARE R
Ry ERY&SEw o 5 AE 2015 FHIRFERFEa%sth - Hee JRIE AR
TEF RV IR A E SRR TR S, - TR E REETR
BLERTE ) DR T REE R B EE R B RHEEEE 8 . (Organization for
Economic Co-operation and Development [OECD], 2006, 2013 ) - #fEZR
T LR SRS H R B EERE R NN ES - BEREE
SLTE FEAFT S ECRE P AR AR AT BN TR EYE ) 89
HIgE BB B REE EEAMHRE - ERBEIANHNE R A RIVHI R R
FIAPRFTM A 2L 5, -

& ff ~ A (2010) &G &AM AT ARENTED N RHER T R
HyEmal - 455 - FURIER R ARG - B E DL R
/BB SR R (R AR R ey © TAE 2012 EEBARBERE
e (5 BRI Rt E Ry TR,
Zon B AE RN EREFTUEN 1983 AR EES - B 73.9%
MZsh s TR | MRS R A B S IRE A B
ZAAEERE T — MR PERR R BRI RGR R MK T 28
i (49.7%) ~ 445% (31.7%) BLERAK (6.3%) » HEH =TT
HIERRIMN S @ RHCE RN T EARTEFE A28 (51.0%) it ER

(33.6%) (F=EER - 2014) o KELAWIEHAIER » DAAERSFIEH
AR TR RS NCCR B TR ST R
B R Bt R B A R GT EAE R USRI BT Pt E R AV ~ PRIEEEA
HEAEERE ST > AEFERRRTEARR ARV R BN ERER
B o

94 HEMEFET] - E=+"8 - 2017.12



— o PERHEREE BB EARE

PR 05 B B2 1 m] DA AR Ry /e B2 AR BN RAE | =B S
il R T B B R R B E B T X E PR
DIt e 2 Rt G RRHIRIER S - (2 3 2 A — SRR B MY
“KTE] - fR#% Mulder, Longnecker, & Davis (2008) Hysrfr&En > TR}
BERE BOFAORES T EEE, - TLOEE, - THEE, -

TETER, - THEE, - TEHARE ) DR TERRE ) SEE0E
s AL HARAYI SRSl - HAE B — SIS SIS A& - Burns,
O’Connor, & Stocklmayer (2003 ) RI|DIFE R AEIOU HYEE S8 T R}
E{ERE , (SciCom) EF Ay "M EIVRAE - A8 - JEE)BLEEE -
(Ef5 AMMTE R E 4 R (awareness) ~ E i (enjoyment) -
i@l (interest) ~ Z I, (opinions) PLKFEf#E (understanding ) FHE/D—
T FERY 8 FE | - Baram-Tsabari & Osborne (2015) 7% 55 f7Fl 2
BB R R R[E 2 PIARTE EE (education) fy=F - #REE -
SHLRZ > MRE A2 (engagement) KE - #H - IREERZ 5 Al
FH PRI R E AR AR PLER R B A )T A S L HI R EZ 22 E Y IR )
REFS > & AE 2L R E A N AR e — T r] se RV R - TRt
Bl 2N T AR 58 E (imperfect)  FIE Ty &E HEIR
FIAPEH R MEEIR AR EER TR T2 BN
{ERRRVEREE T -

HERFR  HASEREHEHN "TRERE ) (IR EK
R R dLas - B HAY F RS R G A R TIF AR TSR OR S
EREHFINE > HERT VEEEZ LA DIRARETIEZ )
(] 55 7. AR SRR L R I RS SR B2 AR 1 H 1R At ISt aE 2L ST
HRIRGRE - IRERHRCAIER - SRR IR B R AR EIZAIAE S
HIFREBLRE 7 (BE TR » 2014 5 European Commission, 2006 ; Fensham,
2009 ; OECD, 2016a) - iR " EEEEAFFERSE | (PISA) HYG:
B BEEMERBIIRKRARER T IEZ A A B EEARLSRIH
DIAh » B R B AR A AR B ABAE - DUR S SR R AR 015 2]
FHRHE S BRSO Ry » A WEERRIFIRIER T Al e 2B A s
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fREE 2N R g AR KM S - BT DU SRER E R
g i AR 72X L ERZ 7507 B (8 A Btk g MR IE A
BLATREFHIHYC(E (OECD, 2016a) -
B 1t > £ PISA 2015 Hya¥ & 22 fE + (OECD, 2013) - R} 2%
BWOE FACFIGRBLEE 7 B R A & 5 e RIERAY [m) AR SR ER,
(content knowledge ) ~ F21E41:% (procedural knowledge ) DLz 27
kBRI (epistemic knowledge) 5 [T AE JTHY [EI & 73 HIEFFE2 I i fe
WG ~ PG AR TR BRI E R DU R S R R RS iR (WI5R
1FR) o HHER 1 Al4l > TRRFPMERIES A RERIEE LR BEAZ AR
FOLRRE A | BARRIEAREN R 0 MAERE A ES > a L
EH =R IEEE THENES - B EREAE RS - f
W Tl DR AR R ARG T e AR R R ST TR R AR
R~ DA DAERFEEAHBER SR T PR EER - sSiREE , DU
TEILUEE R EZOR (40 1R - 8RR BRI sEERIEREE R
& o Hep o DL TIERMERAERERY SRS > Bk EGR © SEIR B DL
FAEAREACE (40 - ke ~ 4858 - BAT) SHERI S amaS s s | Ak
AR E R B PERSIRIE AV E VIR{% (NAMLE, nd.) - £}
1 A EE DR R BN IR AR MR - — R A AR H
(fundamental sense ) - EFEFUHIBLIZ a0 RIAE ST - HHLH B 5 Bl
RE TR EEEE SR ERE ] » H 2 1/ERYHH (derived sense)
BRGSO O S, - B R R R PRI AR B R B A B
W AR ER ~ i ~ 11 BIER IR 2 AV (5455 (Hand,Yore, Jagger, &
Prain, 2010 ; Norris & Phillips, 2003 ; Yore, Pimm, & Tuan, 2007 ) -
WIS R RR ARG S & BVE 1B 1 Ry SRR 2R UE Y B B,

B » (ES HAVEASIREE | mi il RS ek A DL Ry B2 AR BN R
HUBAE RIS B AR - (B R T RFEEERERER 2 i E - EEE
FEEE » TIZEE 2B Ee e ISR - i T HEE
RO R ERI S > A aE T (1) BfEAESSEES) (foundational
literacies ) ; (2) EL#NZEHIE, (content knowledge ) 5 (3) FHfEFRIEE
7 (understanding of scientific practices ) ; (4) ] DAREHIELH] B &m0
7} 2 5 % (identifying and judging appropriate scientific expertise )
(5) BLfEREREI A3 (epistemic knowledge) ;5 (6) HHfFRIERHY AL
A (cultural understanding of science) ; LUK (7) /0a B4 HY E ) 8135 18
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(dispositions and habits of mind ) FHEIEITE » BE5eEEMM s » Bk
BRI EA K Ry e — 3 & PR E R R T PR R S R RN
B s RE (Feinstein, 2011 ; Funk & Rainie, 2015.01.29 ; National
Academies of Sciences, Engineering, and Medicine, 2017 ; National
Science Board, 2016 )

R 1:PISA2015 RIBEEBTSE

HIBEEIE B
— R — PR
L PR SR (VSR - (BB A 1. T DLRRESIE AR A,
%) 2. FTDIYHL ~ 5 L 7 A R R
2. AR (AN T AT R
%) 3. WA A A A T

3. MR R, (HEERGERE ~ BEJR - THE) 4 AU R GR
5. W] DL L PR SRR B

BN
1. AR = S B R R T R
2. IR 1. F DR H R ST T T
3. BPREH DR R MR 7k 2. FTDUE S A TR AT
. BT B R ) 3. FLURH TR R 1735
5. ISR Lo R IR B P 4. FILHEE TR 175
6. SERHIHEISENS 5. T DL AL RSP — %2 S1IHE3 52 PR DL i
7. AR R A FR I B (5P S R
Rt 7%
= S
LRHERBE - R R BURAIE A A = PR RS A
H 1. B LIS PR R
2. M E O R e 2. FDISHHT SRR RS - e 2 Y
3. BHEH A sk
4. BT A 3. BT LUERVESHEBREO SCA - Hraskih B
5. B SRA AT B AR SR T 55 5 e
6. AN B P FRFAT T AR FTAL 4. 57 DU 53 tH DURH SRS I 5 0
by fE R G EEEIES sPe ey
7 MRS SN EORE W

i

8. WIHEHY ~ IV SRR At ~ (/5. TTRUEER EHORE (0 ¢ B - 49RS
T3 PR R HIT) RPALR S mE B s

9. B S EIRAVE L - &1F - #EHIELE
R Ay B Ty

10. FHERRIE LIS HAE ZA R B e 4

BRI : “PISA 2015 draft Science framework (pp. 15-21),” by Organization for
Economic Cooperation and Development, 2013, from https://www.oecd.org/pisa/
pisaproducts/Draft%20PISA%202015%20Science%20Framework%20.pdf
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o B EREE A RS

BEEAE 2002 FF G &N (HERZRBEREBERAKE) » 75l
P TR ENEEY, - THEERERRENER ) Dk T
BEZEBHENECK ) ENERB MR e A
S BYER - CENA AR ERE, (FFHE
2002 : 4) - WHESR " EABUERFANER S EE S
AR EHIEHHAGEE - SEEEEER R AR - A FH it BRI
BN > o AEARH TAREE ) B TARE ., S - TRER[EA . 858
FEHH THMEEEEE . N T ERE, AR BT EINER AR

(FEE5[:7) -

BE L EHBEREHTERAR AR - AR —E
HEEART IR G - DRIEHEINS » fimea T EIZ A s
B BUE R EEERERIVRIE  BEERNMEERERERAHELE
RS SRR R IR B B A RN R R AR
AR R E R R A SNBSS R EA - thE 2R
EREBAE R T — R > 2012 5 &£ % - 2008) -
Dimopoulos & Koulaidis (2002) 7825 » R KRR FrEHRER
AFLEERRIVRE - FERERERE T AT 2 RavR
2223  Norris & Phillips (2003 ) RIF5H, » FEER R AT DUE RB—i
RFFERTLE S 2 BRI 2R L B - B2 R I
HIE SRSl fTE) (EEF > 2011) - HEHAFHEEHRTER > %
R (49%) R EET R R R E B L TR
i EARSEEBIRIRIE SR (76% ) el BRI R SRS N A A&
BB AR R 22 VA Y184, (Pew Research Center for the People
and the Press, 2009 ) : % K [l 35 A 09 S FE RIE A R 2T POl (36% )
B2 80 N30 BB B RN A R HYEF 26 T R IR P A 1 H 8 DU g

( The Royal Society, 2006 ) -

RALZK - #5g HE G BB SRR E A E R E - &

et EHE B (EUBRR LS T THEE) SRR MR

(FEANZEY S RIS SE ) » BB BT G A —RTERR
HREFEPEHRENEE G - H R DR R R A BE £
FUOHRE R R E R E A (Jarman & McClune, 2002) < Norris,
Phillips, & Korpan (2003) HYBFFEtIEH - 2 e R R AU AH B e
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Hr gt G B G RRIE ST R RN RIEZ B
BEEET A -WostEiE TR ERHEAIEE » B
o EAYRFE R B Rz B At HIRIEEYAE ST (Oliveras et al., 2013)
Bray, France, & Gilbert (2012) A58 5 » {88 AR} E{H 15 N 25 20
HEPEANEE A REBRA A (epistemology of
science knowledge ) » PRIt B L B2 Rl (06 2 E o SR ER &R Y
HEE: - FERZFIRIIE K R ERPEAAE - FIRFE B R R R 22 A5
HIESALL KPR Jarman & McClune (2007) H2REAM - #4580
BRI EEE AR R T ERE - KR 2RI E R SR BLEA] -
FrAFF 2R AERAR B S AR EN S A e B 2 3 - IOREEE T oRECEE
5% [HEBRVER R EEEBIRS » HE R mEmHERD
5 - B AN E B IR - B — R R R ARG 22
W EZ R R BV S -

FLOCARRAEREIT S - RIS R A B iRny @M - BlfE S0
o REREE Y TS (narrative text ) f¢ T ERAHSC ;) (expository
text) Z[H o ARIAFHEERIE R ERHA BT - —RAVHT R DS
R E - B E G R ERAS AR RSB REAIER » NFRESR
I EEERAVE R R (S (% > 2011 5 Goldman & Bisanz,
2002) - Ah - RIS T RS A A T SR B R E S
B2 FR—E TRIEESCOR ) TS - B EMITERE » GI0fEL
—FEfERL T A FERL ) NSO > B EENHEE SRR A
—LERPEHE > A EE BB LIF EAYEREME (HERE
2011 ; Zimmerman, Bisanz, Bisanz, Klein, & Klein, 2001 ) - Z5Ef} 2
WERREN S - EEANSESIHEERNFRETET > £58g
IR EEE S RS EE SV E R B A S - FiE o] DS LR 22 EE
sl AR SEERERI PR - RS S EERRN A El
EifiisE ~ R ~ BEREBLAH Sy T UK — A BRI i AH B A s (AL
fEeban - 2010) » A » McClune & Jarman (2010) tHfgfEzE% - &}
BRI L A B S TEE AR E LR R M AR - (T
fAIVRIER T R BN - #e —HEERAAE R - W2 '
RFA T B AR ATl 8 SE IR VR AR B R — BB R etz - T
L AT RSN S AT RERE & A FR b E E SR e nvEieS -

REAHRHENAENMNHERRAT - LIWRREFRERG 99



= BEEASOA [ R Y B 5

Yarden (2009) &8t FRMEEEERE AR Y BIH 4G
RIESCER (primary scientific literature, PSL) ~ IZ4RIE AR (adapted
primary literature , APL) ~ ¥t ] # Z& i & (journalistic reported
versions, JRV ) DL ZFIE (textbooks) FHEVUKME (WFE 2 FoR)
HEMEpIrEE - HEER - FEEE - WS - &Ll 23R
BHEREAMEE - £R 2 NEENLGE S HIREIEEEREE (real
science ) FIE2FLRIEE (school science) HYAR[EIER - TEEERHEREE
o R RERE Y SO T SR AR SR (PSL) B4R
4658k (APL) - EE BRIERERIEREZR - HIEHS T ER
REGEEAE ARSI B e NAe s - A IAINEERS (s
BEldhim ) o i B E A A E R M RERAER A E B FFEEN
RHEEARBRVEE - MEEREEEEE S » REEEE R SO T
B HEHERA (JRV) DUKFEFIE (textbooks) - 1EFHZEFIE
HH -~ BRIERERB2EER  HEHRARE R AREREEE »
REGEA— (EFER - B0 - 2Gwes ) - &SR L s o bR T8
WL T ERE SR LN » RIERIRVEREIAN SR - hAE S
70 1 H BN ARt Eh = S RE S 250 RIS AR AR
AREER ML E RV A G S (B > 2010) -

JRAERHEESURR (BURRHEEEATIAT]) — BRI B b

&2 AEREXABIEEE

JRAGRIEESORR SRRSOk HT IR A BRE
(PSL) (APL) (JRV) (textbooks )
= IR23 REREE R RS REHEE
Rl RHEZR
SR (RE 23 e — R 24
TR Gaety A e Y E2-IiD| BrkEENib]
SRR AR
S Gl R SwmBlTRRSE  HEROENEE EEEE
it SHAIEY SR E=Eillih) E|d:ikislE)
IR ES
EHREE NHEEH] AHEERT AEEERT HEER
HEE P

ERFIR © “Reading scientific texts: Adapting primary literature for promoting scientific
literacy,” by A. Yarden, 2009, Research in Science Education, 39: 308.
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Bl B E SRR — » R AR AR (peer review ) HYZEA
ZERBEBLERRE - FTDIRR T EFAEEAREM AT 2SN - e —EK
AEAVERESZ2HE - Jiménez-Aleixandre & Federico-Agraso (2009 ) ki 4%
P RAATIEE SR A e e B F2 ] T 18 & M4 (pertinence ) ~ 78
1M (sufficiency ) DA K Hp#E1E (coordination) 25 =TEH| % » Fi4152
TR TR AYES TR (evidence) EEBLIE TR (claims) EHEHRH 7 2L
EH ERNEEE G LR TR ? B2 EEE - RENHER eSS
MERFE ? Suppe (1998) HF5H - [RIGFIE SRRAVAE BL & — sk
E17Fs (speech acts) - HEFFHNSLZRMEE " ZMHEGEEE, M
Jo UL | RUREREEE T B E R g B R T IE A
AT AAZERI AR » BRI AR - BB TS B EEE - L5
BRIV UGS BB A E - Bt AT S (Jiménez-
Aleixandre & Erduran, 2008 ) - [FIARME2SERAVATRERUEHH  SiE
LUk FEF TR A G M RHT A - FrLRE RS A G st A HE
b (textured) FI4E#E(L (structured) AYHHEL > RIBIENRIEES
HYERTERB N R — & 2 K E (GIAIAER & A 7] fE IR E B0 N ik
FENRZE) - MBI RERSE S T ETE R Fr H Y A e 50T
AR FHE CHIATER ~ 455 - BiZZeiia%% )  (Phillips & Norris,
2009) -

FHRTZLI AT AT A > [RAERIEESORR (PSL) By P25 B 2R A IR Ry [ 1%
R E S MEGHEE T - H2EFRPREURR Bt g -
RHEE R ERBHY TR E B Lo SR E R A (JRV) AR - B2
W B EHE TR e A — S AEERIHTT - PR A&
BEREREANS TS B ERFE > E2 5 TiFEinRg 7
BE WSRO B R D B DGR A\ AZ%E (McDonald, 2004 ;
Priest, 2001 ) -~ {541 Jiménez-Aleixandre & Federico-Agraso (2009 ) FY
WFFEELEEER - BEARIF AR SRR EE B B A B A Y E B R in iy 28 -
B4 - BEAHAE Y% EF% (somatic cell nuclear transfer, SCNT) » {Hi&
MR SR RS E R A (JRV) 158 Bhass g am iy 28 T - Al
AR E D Ry B R AT e LAV IE A - ETEA B E R TaIH
FUBRE E G — MRt G KRR T W5 (research) Fh/Z AT

(therapy) | (Magnus & Cho, 2005) - [RIHLHAMIAE Bel SE A2 Rl i
BIEHE - WHF R EEREAERENIRLE BT -
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Jarman & McClune (2007) 848325k » ¥ P HIRHE NS EA R}
BEEATZED)  flae] DGR AR RER B S ayERIME > BB
B Sutt iR - SR EIEIR RS E2EE - frL IR
BREEABEBREIIMEERGRIEZBENEE LEZ—  HIUEH
ST IR - BEZARIEEZENAE _FERAF R SR CE AR I (E R BEE
FERRE » HHIVER Ry [REE2 A BB e B R AR B N SRR
HAIFE DEHIRIERZENA SR AR R AL HI R Ry R B =
AR ES H A% (Jarman & McClune, 2002 ; Ratcliffe & Grace, 2003 )

DY ~ g ST I ol 2 R

PRIGEE (2011) g5t - RIEEZE R AR R E B L
HIBEL » UBA S BERRE RS - 1 BRI E AR R
(EZE  (HEMERMSAEREZNER] - EEERTT » SR
Wi ARG EAVERE - RIFE R R AV AR R S AP -
Oliveras etal. (2013) HIZHEEE - HEHBFEIVRIIEE - XANER N
EERBCAR S  MEEEEEN SN > ORAEE TRV ES
o IIAEERHEAIES » GIATEREEEER » A 2B CR
S SRR A AR R — AL AR 5 A4 Paul & Elder (2007 )
HIER - AR ) B EO T RIEHES R - R
o AR E /Y BB EEE » McDonald (2004) 505 » FrEgAy it
¥UF’REJ§E | HE RS/ —TEEZAIRRERE - R EM S R R
i Fyre—TE & AR E BB S FERVRRAE (340 B8 R 2 B 2 el s R
25 ) o MRSt BB RRE A S RARRE S E ST E
o EEEE N EEAY—E B2 (Tompkins, 2006) - FF 252 t 5
o BREE A BENEE AR SR - KBRS Bk
FE PR SR SCA - a] DA R LA E S RO g ) BT SOR R RS 1R
HETTHEEY ~ BEE - BT o TA S EREGE NHIREE E R A LA
s R T N A SRR E— P AVEHE - ERR NS ERRRE
R HIESE (Applegate, Quinn, & Applegate, 2002 ; Eskin & Ogan-
Bekiroglu, 2013 ; Paul & Elder, 2007 ; Tomasek, 2009 ) -

Perkins & Murphy (2006 ) #&&&H2H T 7&7% | (clarification) ~ " 5F
2 ; (assessment) ~ "#E&y , (inference) DLK " 5RH% | (strategy)
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S DU ER S AR Py Y B2 A it R B AR FEAR HY HIAE > ) R E F K
FErEET R AR  BE C ISR ESR ) - | BB TR
fli > SRR HIER - BT EmEE DL R el 2 R (R s, -
CTEREUE R EEAS o AR SR ANS B BV o T DUE R
bRV s iR e ) DAR TR » STamEc R et FTRERYTTE) ) &
Tomasek (2009) HYBFFEHFEH - —RE RS AEAERIFER LA ik Y
NATHEENE » BELEBAE S EEL SR PR E 25 £ 2
& (big idea) B AWK EAE —SEHLAIIVEE - R R 1]
DIPERRER SRR s ARt — S E AV © B 3R EE—Lt
HEAENALILAEH 1R - FIRHESERAVERE © 50 DUE A AL
ERel i I sk b s e B DR i e s R Y s DA S iE Ee sy
B E A B A THEFIBER SR - BT R SR v DR A
"WELHREECE R, (F0  fEERE R R EERE R ? ) - TR
HESE ) (B0 SHEEETE > REAWERAM ? ) ~ TS
BAERRE (B0 EAMEBNY TR > SORTREE TIREeEEE 2 ) ~ THk
ERERAERRATE , (F10 : fEEN ERERENEEERAE ? ) ~ Tk
HHAE(RIER (0 - SR SOARNERE - FerT DRI &R 7T 2 ) B
CERHNEIRVERE (B EASOREE A EEREE ? )
F > FHEFEILARE B RRER I HE R R -

O’Hanlon (2002) 4 &% &t % Ohio N 17 A 52587 #4E X5 A 17 3
B HOMEEEUR > HANE] 10% 124 0] DB SR E
MEBEREHVEFEEAE - DU EE I T RRT EZ B A R A
@ EBHEE RN FENENZELEEHE - Wang & Artero
(2005) WURHFERIE R - RERA IR R 24 E IR F V&R &
FERAEEE TR HSH R N E AU KRB AERFHE S - A 40% 1Y
AFBSIEREEE "% L& R EARSHAT M o] DS A M
(trustworthy ) | > 7 58% HYERAESR R » T YRS FAVE T &K
HIE R (opinion) - IELEFEAE , - HZEFR XH 78% K24 F
NG HEHIHEHE (critically evaluate ) 48% FAVER fFEE TR
ERNGMNRBEE S L EERVHE (subjective judgement ) ZRKHT (L
ZEI S ## (objective evaluation criteria) 5 Ghent (2010) HYHF
FE T AIFE K - R FEEE R 2 A R RRER Y B E S TIHE
(emotion) ~ E R, (opinion) -~ %1% (knowledge) -~ t1€ (society)
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t% (motivation) BFZ{lG (technical ) S/ [Fj & » EAli AR HE
B SR HIRARE - (FEREHFE Y - SRR EE Y B RS
BRERE - R R A4 DI ARy 07 =Xk Bl 5 B [0 FE 4 s B 5
PRI ESEZ B R EZENERE » R EHITH
McClune & Jarman (2010) RIFEH - SR80 EARRLHEHEH —EH
HIGH ~ FOREEARRIE A mIRE BRI S B AU AH R & S THE AR - H
HERHERAIE, (knowledge of science ) HYER P ELELE T HY "R
TEHBEZE 74 1 (science ideas and methods of enquiry ) ~ " BZEHEEE
MFIELE RS | (science practice in research communities ) Bl [l E2ZE

SEAVE | (the nature of the scientific enterprise ) ZE A o

o~ WESERE
AR () MERBEREAR T ERAEZIN > R LR
TR MERIR L A Q) SR B R ENR B R R
TR > BB PRI BOGE TR SR 2 PR AR AL S
% DUk (3) BINARER A S 4aEs S aR A R S R B AR T FE i A
%5, INEEADTFE B A - BRGS0 B (F Rt 9 S0A
HiE A HAR SR T RIYRELES BT » — TR HRER
BVEEBS (BERERE - MEAETT - BRI AR LR N
%) - —HEERREERAKNRES I LR E L R BRI R4
MEFENREEBEE T (BEERER -~ #HERHET BRI E
F) o WIFEHEELT
(—) REALIEREMEMTUSENR (HEEGHTE) SOREF > HBRER
B~ FERETT ~ BRZCIEAE T i Bl ol DR e 3R Ry ] 2
(=) REBAEEREPETSER (HEORRE]) SORRF - BIRoOR
HEREY EAVERAR ~ HEHFRRE BT R AR IE 2 F3R Ry (] 2

2~ W5

— > RS I 0 S G B RE S UR R R GRS I il

HHAE BRI (2017) A2 RATH A 18 - i E AR -
R DR B R S R (BB BB
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2011) - RN (FEEGHR) - (BiaH) 1 (EHEHR) F=K
AR - 2B R (2012) AYBHZEEEET @ RFREEEET By 2014 42K 4
SRR T HRAEAIRIER TR - RIS R R LU\ A— H (o SR IO(E H B8
KBTS FEREREEE 2 = KA = R AR R T A -
IR R Y E ZRERAUH Leon (2008) AUHRERIES @ [ ERFLE
HIERAREIA ~ BOHEEHREER ) BB RIRv#EEE - SOBE M
W72 BRI AR HY 25 5 b 07 = 17 (18 At 3 ] R A BR AR - BT 9E4E
ST R EUERIRY 106 R A - FZA DI (1)
PERTERTE ~ (2) BEIARELUL O) BRBREHE=REE » HNE
SRR AR RiE SRS ~ TR A R IEME B S BUEE) - A RETAN
B S SRR EEE R R R ELRL R T A
Al IEREERE » A REIZISERR - JEIFEREE » SRS ABI S A
SRR

Thomm & Bromme (2012) #4485t 67 418 B AR EL A= 1T 4R
Eilan B W HE RO LR - B 7R 45 SRR » SOR B AT R LR EH R
(B0 5 HBEREEE R ITES) ME B EHNERE
SHFFEM: (scientificness ) B TE[(=14 (credibilities ) HYHET - A »
Ry T A RE S A AT 2 B T BRI S G B AN TS
FERT =R AIRLER S i R - oS Re s B i b 2
W > WHANSES B A BB R isiaee » KinisirE
AT RS - TS R EE A iR R (FIDL TR
% U T REEATTE DL T BRI ) AU T R
et F) o AERAEERN (EE R &R E T
ARE&ERE) EEMERFEEREEMT TR - 5 ARG NG - 75
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ARTHE T 288 FEL 615 2 [ BEEHE NN ZERE /B2 -
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AWTFELUT ERE Ry L > B E B IR SR H AR AR B 2
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SERCIRAY HEVHIER ~ EIREE I DURGR A2 P —EER =2
AR EENAVRI SR A R ERAE ST B E SR AR
SRR © AN HRHIEEN Ee © 55) VER AR SCARE
ASMHAVHESR © BIUER AR ESRRHRE S HEEAREE
RE1% EIBRTT Ry BURRE Y AT REIR A E

BERSERUUEER - DTSR E R BT RN E AR A
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ARty T H St 2 S (FE SR TERGI T - (& 2SR 5w
[FIJE o F25 i oeiki% - Wt Fea sty (8 8 - A0 S0
BNE - HEEUIFEEEET M - W E(EsT B E R RS E A AR
o BESIERE R EFIE > SR G FHEEY 0.72 ~
0.89 Z[H] » £ 3 JERIALARES EA LSO P+ RE G HY St 7 USG5
PIEREA > B OCAFHEIETE 529 & 0 rE BT B2 -

Bl ~ WEFERS SR B G

—~ REVEEREA 2 S BIRGN (MR ) ORI -
HBRARB - T ELRE Sy ~ PR 7 IR 2L A2 Bl [ IR 3 2
KB 2

FEANT MR FE R OO T > 25 E W R R R L SR IR
BRANGE 1R o B B AR A S 2 5 B B s A RS T B2 e SRR Y
NEFY » fRFr B (R IE S R AERR LG - IRFPRIES S - sillE =
Gz o MR E A E 2ol BRSO E N R E Y — A5 B
PP EET R SRR - HHIE 1 A DUEH - AERbl BRI
BER R RIS - ARIRPPRTE - KR IR TE R
afl TP EVELBIE e /A b - FEREERE ST 7y - AR S - (T
PR SR A AV RE SRR LA AR > YMETIRELT (22.4% B
49.3%) - M B8 SR BLEK B ORI 78 & A AT S AE TR IAH B
40 Sy e DUEEE] 71.6% B 83.6% o B MR ITHIZ R - ZalE ik
PR 2t se Eal VB R i RER 1 - Al 2Pk ~ BRRE L
MRS A SR IR iR e BB S & 0 EE B 2R
e (HEL RS B - BRI AR > PIARE R R B SR L RL
B e B B IR B e TR

B EEEIRETT - MEARERE IR RBRE RS A A - (H2%
SRR A AE B R BRI By > A A A — SR B SO R o
g (BIATEE kel ) 2K EEERL (Croner, 2003) - JijELEE
BEMREEREIR G URFRE SRR G I B S R E R =
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AT AR © R RAEBEIE (05))
6 EEEPRE T  WRGTE BN GRERETELILED (1)
H R ? RESRTHR TGS LR (05))

7 ARFERIGAE A - it R PR R S R RIS Iy o (HELERE
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EEEEREUR > KRB ol KA BT FE AR S50 Ry -
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RENG A 58 BRI R T SR R AARHEE SURK (PSL) B LR el
FA (JRV) I > HOCAGHBIAGIF AT 725w SCAE 52 % (Yarden,
2009) - W B BTSRRI ST TR B - SR R AR AT AE
R B Y AR T2 B B IR B Y EEEL (Oliveras et al.,
2013) > BIAIERHEEALSOAR S - ARERLE N A FUALE R B aNAT 7 B

RELAHRHBNTETNNRERRAT - UBRNEFERG 109



BlRFSCA (2887 f= 200 e
Kigesea (5205) 1= 190 B T
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Z61.2%) » RAESLEIRY 2B mA A AR T E A E
S el -

HCH e - WZE MBI ITAE R = AR & 2KE » N
(3SR BV SCARH IR 2 5 B A i 75 4 e AR AR AR SR B
EE (ELOHERRE BT FERIE ) © S ERst R e T
= MR HEEE T DIEENROLT - EABARI HEEERNZ
AR A - JEZ AT LUK E R4S mAY 719 - S (EAE R ELE TRERY
RS R &SRR 2T A A i 2 el E s im » 5025w
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SETEWTFT S am B0 o B IR AR S A W1 B e BT S R R -

4 TEAZER T T el R TR 2 T S P DR 8 1) [ B RS SR (F
RFE M5 R PSR T R4S B TFAREEAE
FrSEeBl) - fHEE 4 FILAE W - HE LGRS 2 RE A e
WEE > N SRR H =G 3ORE LB E = A (37.1% 2
42.9%) ; WMERFFEIEF % - BT S =R EERE
RHEZERITFEAZHY B B OB T IR ELEE B > RIAT3E3R N SCA A
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TESCARGEREE 5y > A R BB AR = SR TR 2R HH Bl sl A T
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HYER 57 B s — AR SUAR YR IR L - B e VB R
B EARREREE (Best, Rowe, Ozuru, & McNamara, 2005) © BRI BEA 4
sHEE AR HEM R ENIEE T E » (HE A SRR s
BUERBEBIEM S - R — RS - S S ieE = 2K B2
A SR PR AR U S iR LS - th— E R AT B RS
TRARHYHEEL (Goldman & Bisanz, 2002) - H.ZX » {ERIEERIEAY A4
KE - [ 4 WERE A E 02 S R ER AT AR R BT
I 2 E e T AAH R & (I FR NS 5 AR B B E AR
B aREAME - B EE i SRR A F i i R E A EE - A
TSN — MBI R S TR NSRS 5 - B E(ERR S AT LA
AR R R R T IE (B EER 7 S &SR Y 255 -

T REBVEEREA 2SR (R ) SORRE
BRSO H R BLAE ~ S5 I BELAT 2 R R KT ME
ZRBI R 7

BRAZ G H TR R SO B VR R4S SISl
5 7R o &KBERANEERE  ZHURER A NS RS H ARV B KT
DIyp =38 BB MEMHIY (transmitted) - FLEEE 0] DLE B
R ~ 518 - HEmsEER G ZEERREESENIEE £
BiEse B HAY (interpretive) - NEEEHE s BEMENE - EIE
FHRAET 5 ~ WHoe R BB IR A P a T am & BB L . F =B
PEHHY (constructive) - NLEF HITEGERKRE » FRHELSCAMHER
B R ECETHR R BRI G . BV E BB - fHEE S
AR ANSORH . HE iy SRR E M B AV HEE R EAE AL B

(56.7% B2 53.7% ) > HERVU{ SRR M H 7Y 3E # S E =R
BT [ (38.8% % 44.8%) 5 [ M H AYHEERIEL BN AE -
HE—DXXAEZRLT (11.9%) > HEgA A SCAEAE R AL
EEPRERET AL (26.9% & 46.3%) -

EREZHEMITF > B T (Constructivism ) & —{EHE
AR HERAEEAR R SRIEEAEAHE R - w2 Y
] HS (O 48 SPe 1 R e B A S A B R B R A S BRI A HH B S AYER.
41 & A (Bichtold, 2013 ; Mintzes, Wandersee, & Novak, 2005) - [ffj
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DY H P 45 - HlE 7 A LUEH 2l H S E NARY
MERERS » MR ZE /Ul (552% % 80.6%) » MFAEIEIERE]
EEBHH B RIELG » A = SRS (64.2% 2 73.1%) »
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BEINS  AREREE A2 KB ECKAHERE
PRI HYRIE - B2 E At M AE B SR SR TR R SOARRS » LLERE
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7 EEREREREANRRARAANENE S (%)

DAERBEER I SR HIEENE (BIAHERE T )  (Tomasek,
2009) - fHZANEE S B R B AR AR BRI A & s Fr iR 22
HIFRIEEEE T (scientific competence for citizenship) - {Fl40HLH]AYRERE
B ~ o irér B ARV RE ) DARHEER 50 A 3w 36 Y AE T (Blanco-
Lopez, Espafia-Ramos, Gonzalez-Garcia, & Franco-Mariscal, 2015) - {4
W DIERER BERERE NS - RAVE S RE AR g
TRISERER - B B s S A R & T SR B Bl S e R A B S A T {% 1
EECERRL  TTORE B AR AT AR R R SRR ~ 515 B
IR 0 DUCRER Y BVERART S > N SRR A fLf
AR B A HEELL A 26.9% £ 46.3% > FHEIN RS R STA
EZEEHNS - BURZalREA RN &4 & 5
REIERFENGATEAR ; DI HIERMIRVRE I S - BEARA 65.7% £ 92.2%
(52 5% 3 EL 1 AT DU R SO R B2 PR 5T RE A Y A R o S 28 AR 5
1 B SCAR A =5 SURBIRA 21.7% 2 32.1% W2l E 2 F
RIRE A S - (B2 AN AT AR R O SRS i LRy
MRS » BURE SRR A R TR SR R4 S 1 B4 R MR S
EER AL E#EEE S (Jarman & McClune, 2007 ; Phillips & Norris,
2009 : Yarden, 2009)  PABJREZHIEIRTT BEEENIEN S » 75 47.8%
£ 64.2% 1z ERRMEE AR E > H BB R RSO
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AR T RERRE - BURKE A AR A RN R & AE
FETLIE [ AV EESERERE (Norris, Phillips, & Korpan, 2003 ; Oliveras et al.,
2013) -
i $% Funk & Rainie (2015.01.29) &t #f 3£ B B} 22 {2 # 2 &

( American Association for the Advancement of Science, AAAS) 100
fir & E IRV R B GE R - H 79% IR S50 R e ¥ il
WEFE AR W AR FE 8 (well-founded scientific
findings ) =—IRRERERVME - H 52% HIRMEE S R A
e HI RIS A R LAY BT (oversimplification ) ; McClune
& Jarman (2010) b F-5RAF RERERHELHT RIS I O — T (R R AV B5E
REE (healthy skepticism) - {H /2 {ERTAHTFTEE R AT R » BEARASBIA
W7ERYZE R A R FE il & S & TR VPR TR AR R R 2L
HIBREEPTESE - ERIEREEHT RIEN RN O eABER
EXRFH CRVERE - IS S REVHE R RERREE - S (RSB
B E R ERBREE - W RBEEBGEAR R A R E A &AL
HIRFRE T BGEEIEARAE S - IYATRZ S IR ZERT -

fh ~ WESER; LA ik

B RTEA R E A g P R E R G EAREER - H
ANRZEWNRE IR DUE B R BRI B AKIPUER » ATE
BE-T-ME 2 6 BB SR A R T DI HI ey A AR R & i AR
Br T AT DU AR RS S E M RV AR B B BV 2 A - SRR AR ARG AR
SR a0 82 07 =B o] gE B SRR R T EE AE Y2 8 (BUEE » 2002
NAMLE, n.d.) - [fif&%# All2 BE P08 AR RIS 2 A2 i AR B
S E VB R S - B e EEAE TR IR TR ~ BRI
IR ELEE S AV AR DU RS S B S B S B st (ZE S » 2003 ;
OECD, 2013) - & DARIER T E Ryl - H B G ZREmt2 n] DU figge il
AP AHRAEARESHIAE ST - DUR s8Rt A A - R i B 1Y
#E7J (Jiménez-Aleixandre & Federico-Agraso, 2009 ) -

2012 FRIIREARZEBAFTTT LS 2 EE 18 L2 65 B
AT R R B ARG 2B TR EERS
2 E PR T B E B s T AV ER AR T 1 > HIEREEE R0 hl2
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57.7% B 62.3% - A 2008 FEAVEESR - 43 B R T 6.3% 81 6.1% (&
Bk > 2014) - 2015 FLEFEENLERAERIE ZHIEREER
I3 By 68.5% B161.7% (23R = > 2016) - E{E&ERER 0 GEAR
R A SRR TR WL PR AR A 5 - FE L
B IR AAR RIS SURR Y R R AR AN Hoam 7 AS S BL A R
AT AE R R A 2 R PR Al 2 B (S iR R A Y B
A R Ry B HE R R PR ( Yarden, 2009 ) o FpE2 2 —fd S 5§
FHEEIRENEHTT - BRI RN T ERE - g2 —E R E R
Rt > HhERE TREZAIE S - RS E R TR
&~ KBRS R AR R H DU B R B R HI SR T R - ER R
SRENE > PRI ETERE AR A —  FERTAEREREA
WREH - e DRV — AR B R LB RIR S - E 2 FEEH
BN > SEFFEERI AN LMELE » Bt EREAE
HIEEA LS — (BRI > 2010) - RILL - FHSERIERFUEEINTAE
A > Mauldin (2012) gt &8 T sREHESET NI HR A EZ fRE (1) By :
FRAVToE RS RER S 5 (2) B - ARE REEEEER Q) B
seat s (4) EETEM 5 (5) Bz © (6) 4w > DL (7) AR - HhgEl
B8 2 MRV (R38R - BHMSTERMIEL - A B A
HIRMHEEW A AN B B — 158 (one model ) B IE[HEEHE (positive
evidence ) HYEIH > BRI E > iR AIRFERAL B T RE R B
& (positive tone ) » DUAIHSEEEIETEERVIHST EROCRIN S » P2
HISC Al T A A FIIS - RS2 AR B A SR AR A RAE BB R 2
GO RISOARRS » SR E R ERIE R KE R E R > A
HNERNVPIERERERAERZEN S e —EEE -
B KR 2B EmT 2T T A s Fr &
B IR ERE T RIGES | 202 | BAAERRE ) A5 R
SEREE - SRR TREERES ) WA AR R B A
EMEEENAE > G TEMEENFET > RER I EiAE P F
BN HANRIEEE R (Yore & Treagust, 2006) 5 F55% » AWFEHEE
WREHEREARIEERINZHE  HNRIEET R E P I
Hmin £ B TAER I EfR A g R B e B (SRR B
R RIEERIN S - SE TR ERE A BRI TS R S B R
FAWAEB RN ENZER  BS  ERE A EERERIE 7 AR
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EZRE Y — » R EENMEREEN T A EHTEN T/
BRI ) BARE A RE R [E] R B A R B2 R 38 i Y AR B B
Fet% o AR H 35% & 64% WYt B H NI EM R &
SRV S P TERR A EE A A R R BN BRSNS E
St H LB &L 63% £ 85% ¢ #as 2 B amarfal bl 25 88 T 2 [
RERAYES&m 7 RUFREL R AYPR S R {7 7 Ry fol B Bk SR AT DAL AR K8
15 7 sl TREARE | M TR AR EAMEE AT E
BB G = 1Y - B (45 R — 7 H AT RE A DL R 2l B i AR EREL
B AHEIR L G R E A S 3 E H AR R B SRR AT RE S
A tEAR EHFRE 2

&r BRIl - AT E R - SRS EE S BT R e I ER}
BEBTERERRE —E T HEBERE ) MAERMBRSIEE T
HESE PR ERSRNME T T RERE Hib - BRERELN
HIEI; BRI EE S (language of science) ~ BFEEFESE (inquiry of
science ) ~ RIEEAR'E (nature of science ) EARIEZLIEE (knowledge of
science ) (YA FIEEHE#AEJ] (LINK of science) -+ A A A[REFEE
SERFER SRR Bl B R AR HPIE A Y 48 & S L HIERAYRIEZ RS, - B
TERPEEE S JTH - BIERVAR R S AR EE » HEAE
LR RS RVEE - B B TRIRIRIIRBLIEEL - IBIBRIEERT
SREAEETARVERE > M sE EEHIF RIS E RS T
e e o e MR L EE PR U AR R B B R B2 R R O RR e
S5 BIRYAERCER A 56~ ED DAL [ml FE AV B A B R B R R 2 Y
##E (OECD, 2013) » HMABHEAIIREZAEM S @ 5 A&k
RARZAL NP EERRER g 2 A RE AR EIEE
REJER Z — 5 TEREARE T - R R AN - e
HRRER E M G - BIHEE A S T R R R B T A
HIF - BB smaR 2 8 0H 2 MRV AT RERR (% - IR Z2ATAHE
A E4% (Hand et al., 2010) -

TERFFEIRGI A H - At E LRI E R B BREE AR
PRI R RAY R AR R 7R & OO YRR - BEAWID
B2 F— e 52 » HRYE — b SE IR AT sE S B 72 45 SR AV HER 32
1 R 5 B N= R i e DN g e e S e A R b e Y R T ek |
EEll o ZERB AWML ERE B T BEAEF AR RS 5=
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B8 N E Rt 2 BACRFFRIFIAS & > IHh - bitaEt PR a
SR EHIESER > IR E RN RAER S & AR
R RE SRR AV EEEEL AT SR A RR S B R AR ST TR
ALHMAEERRNEE -
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25EH

PR ~ BRRER (2017) o (RIEFREIERFBFN S B Z 5 — DU
BB~ R RSO E BB - BIECE (%) - (RIEE
fham oL 8) 0 H 17-30 - grdlrh : RS ESE S E iR ElEHE
Mo .

FHEHED (2016.10.12) o (RHEERIZE &5 106 45 HET 75T E
SRS EENTTEEE ) o REHEE 2016 £ 11 H 12 H » HL
H : https://www.most.gov.tw/most/attachments/e4e760e2-8{6f-4b2a-
983c-b5adaf03c49b

FRIIEN (2012) - (RIERMREIENERP U B S R S & R Ry
s B —— DR RGBS R A B S AR PR ) (R
BEEFH]) - 20:193-216 -

BEEL (2002) - (HEREAFHECRANKE) - a4« FE& -

FEHEL (2003) - (RIEFEALE) - adbii - F& -

BEEL (2014) o (FEEERAAEEREHE) o GI0n 1 -

PRAAER WA~ BRACAR - B - k0t (2015) o CRERERA
2RISR REEBE S - (BEREERET) -
60 : 95-126 -

PRl (2010) - (RIEZHTER @ HigRBlfEs:) - 5dbi : BEEt -

PRIGZE (2011) - (ERIEZRBECEMS @ FaTRIEEEH RN
HHVEZEZESR) o (PEEERESET) > 191 147-187

wmEHRELSR (2014) - (2012 FEEARMEREMIL) - Sk
PR A RFERIITE L -

wfEfE (2008) - (RERREGEEPRYRIRGEE © DIEA: R E o5 R
PRI SOA Z B2 S R ) - (RIEEEET) - 16 © 105-
124 -

=M (2011) o CEBREEEREN SRR — R SR
ZEREIE) o (EIRFEIHTEHE: » NSC 99-2420-H-343-002-) -
FF B PIERSEESEE T -
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AR - ThEZ (2011) o (HLAG P B R 58 g B g F AE 242 B U
g DERSUSEEmE A o (TEMEESET) - 20 0 143-
179 -

B (2014) - (EERIEMERRVEBHE) - (REAT) -
531 : 186-193 -

Alexander, P. A., & The Disciplined Reading and Learning Research
Laboratory. (2012). Reading into the future: Competence for the 21st
century. Educational Psychologist, 47, 259-280.

Applegate, M. D., Quinn, K. B., & Applegate, A. J. (2002). Levels of
thinking required by comprehension questions in informal reading
inventories. The Reading Teacher, 56, 174-180.

Béchtold, M. (2013). What do students “construct” according to
constructivism in science education? Research in Science Education,
43, 2477-2496.

Baram-Tsabari, A., & Osborne, J. (2015). Bridging science education and
science communication research. Journal of Research in Science
Teaching, 52, 135-144.

Best, R. M., Rowe, M., Ozuru,Y., & McNamara, D. S. (2005). Deep-level
comprehension of science texts: The role of the reader and the text.
Topics in Language Disorders, 25, 65-83.

Blanco-Lopez, A., Espana-Ramos, E., Gonzalez-Garcia, F. J., & Franco-
Mariscal, A. J. (2015). Key aspects of scientific competence for
citizenship: A Delphi study of the expert community in Spain.
Journal of Research in Science Teaching, 52, 164-198.

Bray, B., France, B., & Gilbert, J. K. (2012). Identifying the essential
elements of effective science communication: What do the experts
say. International Journal of Science Education, Part B, 2, 23-41.

Burns, T. W., O’Connor, D. J., & Stocklmayer, S. M. (2003). Science
communication: A contemporary definition. Public Understanding of
Science, 12, 183-202.

Croner, P. E. (2003). Strategies for teaching science content reading. The

122 FREE(ERFET - E=4"H1 - 2017.12



Science Education Review, 2, 104-119.

Dimopoulos, K., & Koulaidis, V. (2002). The socio-epistemic constitution
of science and technology in the Greek press: An analysis of its
presentation. Public Understanding of Science, 11, 225-241.

Duran, R. L., Yousman, B., Walsh, K. M., & Longshore, M. A. (2008).
Holistic media education: An assessment of the effectiveness of a
college course in media literacy. Communication Quarterly, 56, 49-
68.

Eskin, H., & Ogan-Bekiroglu, F. (2013). Argumentation as a strategy for
conceptual learning of dynamics. Research in Science Education, 43,
1939-1956.

European Commission (Ed.). (2006). Science education now: A renewed
pedagogy for the future of Europe. Luxembourg, Luxembourg: Office
for official publications of the European Communities.

Fang, Z. (2006). The language demands of science reading in middle
school. International Journal of Science Education, 28, 491-520.
Feinstein, N. (2011). Salvaging science literacy. Science Education, 95,

168-185.

Fensham, P. J. (2009). Real world contexts in PISA science: Implications
for context-based science education. Journal of Research in Science
Teaching, 46, 884-896.

Funk, C., & Rainie, L. (2015.01.29). Public and scientists’ views on science
and society. Retrieved March 14, 2017, from http://www.pewinternet.
org/2015/01/29/public-and-scientists-views-on-science-and-society/

Gee, J. P. (2004). Language in the science classroom: Academic social
languages as the heart of school-based literacy. In E. W. Saul &
International Reading Association (Eds.), Crossing borders in literacy
and science instruction: Perspectives on theory into practice (pp. 13-
32). Newark, DE: International Reading Association.

Ghent, C. (2010). What undergraduates choose to think and write about
when reading science news articles on the internet. Journal of College
Science Teaching, 39(3), 34-38.

Goldman, S. R., & Bisanz, G. L. (2002). Toward a functional analysis

RELAHRHMEMAEMNHERRAT - LIWEREREAG 123



of scientific genres: Implications for understanding and learning
processes. In J. Otero, J. A. Ledn, & A. C. Graesser (Eds.), The
Psychology of science text comprehension (pp. 19-50). Mahwah, NJ:
Lawrence Erlbaum.

Hand, B., Yore, L. D., Jagger, S., & Prain, V. (2010). Connecting research
in science literacy and classroom practice: A review of science
teaching journals in Australia, the UK and the United States, 1998-
2008. Studies in Science Education, 46, 45-68.

Helms-Park, R., Radia, P., & Stapleton, P. (2007). A preliminary
assessment of Google Scholar as a source of EAP students’ research
materials. The Internet and Higher Education, 10, 65-76.

Jarman, R., & McClune, B. (2002). A survey of the use of newspapers
in science instruction by secondary teachers in Northern Ireland.
International Journal of Science Education, 24, 997-1020.

Jarman, R., & McClune, B. (2007). Developing scientific literacy: Using
news media in the classroom. Maidenhead, UK: McGraw-Hill.

Jiménez-Aleixandre, M. P., & Erduran, S. (2008). Argumentation in science
education: An overview. In S. Erduran & M. P. Jiménez-Aleixandre
(Eds.), Argumentation in science education: Perspectives from
classroom-based research (pp. 3-27). Dordrecht, The Netherlands:
Springer.

Jiménez-Aleixandre, M., & Federico-Agraso, M. (2009). Justification
and persuasion about cloning: Arguments in Hwang’s paper and
journalistic reported versions. Research in Science Education, 39,
331-347.

Kimsey, M. B., & Cameron, S. L. (2005). Teaching and assessing
information literacy in a geography program. Journal of Geography,
104, 17-23.

Leon, B. (2008). Science related information in European television: A
study of prime-time news. Public Understanding of Science, 17, 443-
460.

Magnus, D., & Cho, M. K. (2005). Issues in oocyte donation for stem cell
research. Science, 308, 1747-1748.

124 FREEERFET - E=4"H - 2017.12



Mauldin, R. F. (2012). A novel approach to teaching scientific reasoning
to future journalists: An intellectual framework for evaluating press
reports about scientific research. Science Communication, 34, 283-
291.

McClune, B., & Jarman, R. (2010). Critical reading of science-based news
reports: Establishing a knowledge, skills and attitudes framework.
International Journal of Science Education, 32, 727-752.

McDonald, L. (2004). Moving from reader response to critical reading:
Developing 10-11 year olds’ ability as analytical readers of literary
texts. Literacy, 38, 17-25.

Mintzes, J. J., Wandersee, J. H., & Novak, J. D. (2005). Assessing science
understanding: A human constructivist view. Burlington, MA:
Elsevier.

Mulder, H. A., Longnecker, N. L., & Davis, L. S. (2008). The state of
science communication programs at universities around the world.
Science Communication, 30, 277-287.

National Academies of Sciences, Engineering, and Medicine. (2017).
Communicating science effectively: A research agenda. Washington,
DC: The National Academies Press.

National Association for Media Literacy Education. (n.d.). Media
literacy defined. Retrieved March 13, 2017, from https://namle.net/
publications/media-literacy-definitions/

National Research Council. (1996). The national science education
standards. Washington, DC: National Academy Press.

National Science Board. (2016). Science and engineering indicators, 2016.
Arlington, VA: National Science Foundation.

Norris, S. P., & Phillips, L. M. (2003). How literacy in its fundamental
sense is central to scientific literacy. Science Education, 87, 224-240.

Norris, S. P., Phillips, L. M., & Korpan, C. A. (2003). University students’
interpretation of media reports of science and its relationship to
background knowledge, interest, and reading difficulty. Public
Understanding of Science, 12, 123-145.

O’Hanlon, N. (2002). Net knowledge: Performance of new college students on

RELHRHMEMAEMNHERRAT - LIWERERERG 125



an Internet skills proficiency test. The Internet and Higher Education, 5,
55-66.

Oliveras, B., Marquez, C., & Sanmarti, N. (2013). The use of newspaper
articles as a tool to develop critical thinking in science classes.
International Journal of Science Education, 35, 885-905.

Organization for Economic Co-operation and Development. (2006).
Assessing scientific, reading and mathematical literacy: A framework
for PISA 2006. Paris, France: Author.

Organization for Economic Cooperation and Development. (2013). PISA
2015 draft Science framework. Retrieved December 17, 2013, from
https://www.oecd.org/pisa/pisaproducts/Draft%20PISA%202015%20
Science%20Framework%20.pdf

Organisation for Economic Co-operation and Development. (2016a).
PISA 2015 Assessment and analytical framework: Science, reading,
mathematic and financial literacy. Paris, France: Author.

Organization for Economic Co-operation and Development. (2016b). PISA
2015 results (Volume 1): Excellence and equity in education. Paris,
France: Author.

Paul, R., & Elder, L. (2007). A4 guide for educators to critical thinking
competency standards. Retrieved March 16, 2017, from http://www.
criticalthinking.org/files/SAM_Comp%?20Stand 07opt.pdf.

Perkins, C., & Murphy, E. (2006). Identifying and measuring individual
engagement in critical thinking in online discussions: An exploratory
case study. Educational Technology & Society, 9, 298-307.

Pew Research Center for the People and the Press. (2009). Public praises
science, scientists fault public, media. Washington, DC: Author.
Phillips, L. M., & Norris, S. P. (2009). Bridging the gap between the
language of science and the language of school science through the
use of adapted primary literature. Research in Science Education, 39,

313-319.

Priest, S. H. (2001). 4 grain of truth: The media, the public, and biotechnology.
Lanham, MD: Rowman & Littlefield.

Ratcliffe, M., & Grace, M. (2003). Science education for citizenship:

126 FREE(ERFEF - E=4"H1 - 2017.12



Teaching socio-scientific issues. Maidenhead, UK: Open University
Press.

Suppe, F. (1998). The structure of a scientific paper. Philosophy of Science,
65, 381-405.

The Royal Society. (2006). Science communication excellence in science:
Survey of factors affecting science communication by scientists and
engineers. London: Author.

Thoman, E., & Jolls, T. (2004). Media literacy -- A national priority for a
changing world. American Behavioral Scientist, 48, 18-29.

Thomm, E., & Bromme, R. (2012). “It should at least seem scientific”!
Textual features of “scientificness” and their impact on lay
assessments of online information. Science Education, 96, 187-211.

Tomasek, T. (2009). Critical reading: Using reading prompts to promote
active engagement with text. International Journal of Teaching and
Learning in Higher Education, 21, 127-132.

Tompkins, G. E. (2006). Literacy for the 21st century: A balanced
approach (4" ed.). Upper Saddle River, NJ: Pearson Merrill Prentice
Hall.

Wang, Y.-M., & Artero, M. (2005). Caught in the Web: University student
use of Web resources. Educational Media International, 42, 71-82.

Yarden, A. (2009). Reading scientific texts: Adapting primary literature for
promoting scientific literacy. Research in Science Education, 39,307-311.

Yore, L. D., Pimm, D., & Tuan, H.-S. (2007). The literacy component of
mathematical and scientific literacy. International Journal of Science
and Mathematics Education, 5, 559-589.

Yore, L. D., & Treagust, D. F. (2006). Current realities and future
possibilities: language and science literacy -- Empowering research
and informing instruction. International Journal of Science
Education, 28,291-314.

Zimmerman,C., Bisanz, G. L., Bisanz, J., Klein, J. S., & Klein, P. (2001).
Science at the supermarket: A comparison of what appears in the
popular press, experts’ advice to readers, and what students want to
know. Public Understanding of Science, 10, 37-58.

AREAHRHEMAENNHERRAT - LIWRREFRERM 127



A Study of College Students’
Reading Performance Relating to
Scientific Research Information:

An Example of Internet-Based
Science News

Sung-Tao Lee’

Abstract

This study explored college students’ competencies in reading
and utilizing scientific research information obtained from an Internet
environment. The results indicated that subject students tended to retrieve
keywords from the title, introduction, or conclusion within the news.
Additionally, some reading comprehension difficulties were observed
from the students’ interpretation of research conclusions, terminologies,
and inquiry procedures, despite their correct understanding of the research
hypothesis. Furthermore, the communicative purpose of the news was
more interpretively and constructively perceived, and students revealed
only limited doubts about the text structures, although they did show
critical attitudes toward the inquiry procedures mentioned within the texts.
Finally, most students were inclined to believe the research reports and
adjust their opinions accordingly.

Keywords: scientific literacy, science news, inquiry procedures, media
literacy
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