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(IBA{R(IPCC, 2014) - Ryigis N K EHY R
5 888988 Jr O 2k AR AL ~ Ml SR0m ~ 52
F o~ M oK~ BRE - K TBRERR(LE
KF - BUFEREZ(EMELNYKHAZ A
& (Intergovernmental Negotiating Committee
[INC])BEAE201 55 HY R ER SR A T 7 T 55 E A
B TR = RATERAY EH AR - HIEtT]
DEFIREEE H—E W H ARSI
0 DURHEBIBUA ~ KBHIRG - ENER
ERFHRES - EEEER I g RS
Mo EREHERIE T - A S EE
RN REBBAENEEN - b M EHkE
:(Dawson & Carson, 2013; Eisenack, 2013;
Liarakou, Athanasiadis, & Gavrilakis, 2011)
HEEG TR MRIEREEESRENE
405 HH > £ Ardoin, Bowers, RothEiHolthuis
(2018)Hy[EIRAAY S FE 853 - BIRAE IV E R
WRZERETERFIEE - (HEAEIRA
P ¥ R BB R AR T SR B M [ Y
5t > I AW TR ERE DI & B2 Ryb 5%
WAV BT ET o I FE LA
EIE B R BB R AT TS, -

—  RIREEBRRERETHIARKAS
Bl F & By B 28R 52 98 8 3R A2 4 52
PRGN G IEE - DL T RO B
BENE DTS ) K TR
EEAE | KEEHFH  WEBEEAN
FEZEERBEH5H > 2016) - FHE
B4 27 5512 (Programme for International
Student Assessment, PISA)JNE 1 £ A (R}
BRE  HRERBEFERMET - R
HIRE JJ(competencies) [ & [A £ SN - B KAk
4% (contexts)4 A > HIAZER oy B E A -
& B R R 42 3RS = iEl K& (Organization
for Economic Co-operation and Development

I

RO

[OECD], 2018) - BRI ZEBHIAE K —
SRRV o (HY A LA 7 RS (A R
RpRat R - R AR E R B R
S B R B B B ST SR i e IR
fE R R ke B2 RO 2 T AT RE Rl > AT
DR IR ERIEARES 7 R B ~ 7B Rk =
B R - DAARERRTE AR &S B2 A4 B B HYAH R
M DI HATRE AN R S5 -

= DREEBERERTENHE
AHR

B ER P T LB - HN AR
BHREHENN AT E ST - LR
A BB ol A S 0y 43 L ERAEF4H(Zhu et al,
2017) ~ fEEIZR AREHETEME L - TrF -
SHEBR P ~ 3T RSB E (Karpudewan
& Mohd Ali Khan, 2017) ~ B2 ~ 5t - 8
F &5 (Roychoudhury et al., 2017) ~ ¥
(Dawson & Carson, 2017) » ZZ HHE ~ 43
}Z (Atabey & Topeu, 2017)EEHA -

FHEN o WA ST ERET E A b B R
KB B E O 2 Bl BRI
Fe4E B BB nT e T B #S Al & JJ (Gino,
Argote, Miron-Spektor, & Todorova, 2010) ~ #&
ARAFA LB A I H % (Nielsen, Nashon, &
Anderson, 2009) ~ [{Z=HEfE (Ballouard, Provost,
Barré, & Bonnet, 2012; Fan¢ovi¢ova & Prokop,
2011; Farmer, Knapp, & Benton, 2007) » DLK
A REFT Ry [E] (Stepath, 2006)3F  HEZRAAWTIE
RURERIS RGN T o 2 T2 EL A RA (R(Frick,
Kaiser, & Wilson, 2004; Roczen, Kaiser, Bogner,
& Wilson, 2014) » {HDuerdenEAWitt (2010)&%
BRI AT By 2 FEAURE R - TREN B B
PR BRI R« 2 BIRE MR E R T IESH
BRSO A B HRET Ry » nRE A At
F12H B S G E A S A, - B R
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B m] AR (i 2 B3 i R B EE R AU S - (i
FREERINI 1T Ry Z FEIHIBR (A 05 AL © WinndE
(2006) B FE 52 Fy B B IR 5w RS R G B2
ARVEEA RN FFEE - 5590 > fEEiE
PR EREGR F B R WA T ARITSE
PR R o BN E P AR AT R A R
THEARFIE - I HAE S MR iR 2E
A (2 R BRI B ARE(EER A
FE L M [E YA FHEREEAYRRE (Schonfelder &
Bogner, 2017) - B E R 22 B A S H
HIE » EEEN— R H AR 2GR 4
B2 HERE EERE O Ry B N AR B R (B
FAFWGERT > 2016) > HAREHES AM
#E—20 BRGHY o3 S EER o SR AR L (6]
B AU BB E R AR A H R
SeB R R BB PTG R B IR 8 - B
SRfiE SR P PR U4 B A o Al DL ER B B SR
3 B R B R B BT BN - BRaT B
AL e ] P A B 2 BB AR Y ]
RERCE > W DU EE RAE R A E TR AR Y
%

[\

FREEANB I RINE

E
S
A

ZEHIVBEGRERA ~ B E B R =1
[ JEE 2 T AT B2 BB o RIGHRAEAE HAR Ry PR Y
TTENHY NSRRI - BT A BB AHD
HISE 2 R AIEIE RS - B & BB S a1
o SR B R A R A I TR e B B Y R
PRIFI 2 2 Jas: - DLSE e e ok - HLFE DA
W E OV TE)E ) B E R T R ~ FRE -
{E FIREFE (United Nations Educational, Scientific
and Cultural Organization & United Nations
Environment Programme, 2011, p. 55) - 8] » &
SRR - bR TR AR ESR - %
HBlZ g Jh - HEENEZ N AES KA
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RN B ER A REAE HL ARV TP ERHIURUSR SR 8
BIVTE - HIL - SHHHREEERE Z2H
R AR FERAE TR ~ TR BT Ry H
TR -

FH 7S S {175 528 78 S RELTE 1o ] B 2 R LTS
EHTH S B - (E1S R SRRV E
SRR » TR B
SR 162 2 A T 5 S R 2 S
(Boon, 2010; Chang & Pascua, 2016; Dawson,
2015; Herman, Feldman, & Vernaza-Hernandez,
2017; Lin, 2017; Punter, Ochando-Pardo, &
Garcia, 2011) - ZA[f » RfFEEERENMEERF
B 22 ) KU B A G2 v B et - HOR
REBERH R ERE  EHTEEE
RIEFHERE - ZEE - SR FHEEE
MEE (Resnick, 1987) - (I » FESRAIAEFR T
#iBloom (1956) 7 HE2AY A1, ~ B ~ FEA]
i~ GRE - FPERETERET 2N 0 TERHRE
WA~ BEMEEE - LA A - AR
BN o BH 0 ABH TR A R B 73 Ry R
BN S R M Y ESRRE B0 > DAKFER ~ AT
ity Bl BIEMERESE ~ AEAIMEEE B
R RE BB SE R EEERR
2002, Udall & Daniels, 1991 » 5| E#EEE »
2008 » H34 ; Resnick) » $R& R 5B EE
g ZENERICEEERA - NAIRE
188 SR -

FERoczenE(2014) DL 8245 By G EAT
FIBRZE S - BR T PR B0 S BRI 2 S R s B R
ORIT R NG fE E A RR SN - BE— P HEITE)
HIGREBLE H AR A B ERR RET R
HIER - &G RTICCRREIT RS R - A5
RHE R A7 By T T B AR v AR (R HETT By
REE , ~ T HREEE R RIRE LS
BE o DR T BT R (R A B R i
RR(RAYEE S BB LB | -
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of % AR E S B A TEIT Ry # AR R
& N REENREEE » Fl0 (o UL AREHRE R
D By G AR ARAR - MR E 1 5 258
BRERARETLE  EREEEST
DUR B FIAE st e bt - 5] ek IR s 1 78 2E
HYB 2 B 5 Ei 4R Al [ R B /oK [
BER D R IR R B R AIAEE - MR S
{EBR Y BERT » 38 EAIWFFE IR 2 DAL ~ AE
TR~ BRI e S [ SRR B AR Y R R
{883 T Fy(Arya & Maul, 2016; Tasquier &
Pongiglione, 2017) » AGFFEERLRE AT FIFRETHY
R RIEEETR > B8 BB sl e
ERREE RIEEBET R - DURHEAR 5
BCEH E B MRS RS AT
)}% °

TG 51 2B AR T - R
RET BB RN T BEY — - iR
15 2 BB TR L B S A R R
1M 1% - R B
A SPHTELE - LM R
R Y SR B R A R T
%, - CREEZBIRIRA S - TR
R 408 Py T 610 S S 2
B DUMSRRIE SR B AR, o DR TR
BERA AR EREEY - & TEE
Ve R ) SRR AE R ER
AR (RS A - 2016 - E11 - 28-
29) « S+ ARHFFTIFRIE AL A ST
Bz — -

ez L AR B R SR
RIE[E] 5 R R RESR AI E B 2R A0 ¢ AES
TEHE - 4R T E AR T AR (T R
BEFE TSRS TR (LR
52+ DUR BT B HO IR M B A 0 B
(R | ¢ R RS T
LR R R IR A

I

RO

A BB e AR 2 B2 B i B PR R A
o RIEEE A -

B\ WFFEReEE 5k
— HRHE

LOATFTAL - SR (e 2 2 B\ S5 AH R
HEAZAMESER - (e UEREEE -
AT FE R A2 5 th B2 B B SR (B B S RE 2
BB ESUEBRBENE - DIRBEN
AHIERTE Hk 4 BLER 28 i 8 2 e O R M 1
It - AR A T 2R B R
o AR HEITTEAT ¢ () ERE - W5
&~ WgERET BLFT 2 IR A BB R B By
i ? ()R FHHIBER T AEWRLL 2 T B L B2
AR AR ? LU (Z)E
Hkés BLERE Rl Al 4 2

—HEAE
(MEREREE

AU FT AR BT o B2 P B 4R (% 52 1 AH B
FREZ BB TTE MR AREE A TR - BB
EEBEEHEERE R T 0TIt 2=
F 42 & 22 H &R E (Education Resources
Information Center [ERIC])#E{TSZ BRI = -
RERICHE# /\ B DA VB S AE B S &= 1T
2HEZE - HEFEEInternational Journal
of Science Education, International Journal of
Science and Mathematics Education, Journal of
Research in Science Teaching, Science Education
EilResearch in Science Education=F E5 LR E22h
BHHAT -

(D)X RRETETT T
AWFFEHYERICLL“climate change” X,
“global warming”#{TfMZ % » B HREE
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BIFRTY “journal articles” » K B2 5 [R it
“secondary education” > #;£201844 5152
178=AHRASCRR - BET% - AN TRIEERE - &
2 NI R eE DY T ST TR R 0 RFEE
SRR FRE & NI LA EE - L'
7T - MAIERE 7/ 4HEE 540 (Linn, Eylon,
Rafferty, & Vitale, 2015) + & ¥#(Eisenack,
2013) ~ Ff2(Colaianne, 2015) ~ fE R H 2
(Shallcross & Harrison, 2007) ~ SCARNE 57
#fr(Dalelo, 201 1) IEEFHHAZEHI R © 2.5
BeBUif e s e & T 824 - AIFRDARER
A~ Z0ET BT 52 (Ajaps & McLellan, 2015;
McNeal, Petcovic, & Reeves, 2017) » E2AZ
BTl & B 1 45 Ry BORE AR 1 IR B RE LAER AR Ry bt
ZR S T Bk (Gold, Kirk et al., 2015) 5 3.2
RIEEBH KRB LB ETENANE - 5
B PR R B S 75 ML B T 249 A% > 41 Andres
GomezEiGaymard (2014)WF5E F Y “climate
change” » fRESCEARLE (s (B2 RAAAY X
o MIERIFEEIE A BIESNEN AE
i #F40Schubert (2015){E 35 A IS - 1
BRZ BN AHE 5 SHRKIT ARR - 45
RIEFR » WAESHURLA R

(S)RIBEEE
ENBEN AN BNZ T - AEEE
BE BAEEBRECR [F Y 731 J7 =0 (Alberta
Education, 2002; Orey, 2010; Petrina, 2007) - 2%
B ZE Y 4 5 LUSCORRE & R IE S Y B
B FIAIFRIE <At the beginning of the unit,
the classes took a field trip to a virgin tallgrass
prairie” (Zangori, Peel, Kinslow, Friedrichsen, &
Sadler, 2017, p. 1255) » 4REEZITICAYEEER I
AZ—REMZE ; RILZAN » TR
aRfEaTE BTSN A B TR 4 R T
4REE o fHl4Pruneau, Gravel, BourqueEHiLangis
(2003) R —FAZARIBH T J7 75 F 18 K s Eh =+

MERIVRISER] > M2 AS BRI
B4 QBB SN E G > A
S HUKE R (water tests):S{EHH » Frll
W ERB AR BT MERI A
BRI E N A2 — - RS —FERE
SRS > BUERIZ RIS - g Hls—
I RHEEBUE WL 5 BB 25 BRI 09 E 2 211
T FHEE TR SCRE TR > KBRS
A EEZI R A A EHE TE B 4RI 4E 5 100%

—F -

ZZQ N I‘D%/ \g‘j‘?ﬁﬁ

— PEREIEEEBRERNEE
A ZE B S

(—)BEREMTIT N FRRBEMN

EHHRBE SRR S R FE 0 HEF 1% - BT
2003475 — & Z (Pruneau et al., 2003) » 2
% E 512009 /120104443 H11 7/ DA “climate
change”dl“global warming” Fy# &2 ; FHAYE
B W83 (Klosterman & Sadler, 2010;
Pongsophon, Yutakom, & Boujaoude, 2010;
Stromse & Bréten, 2009) - 1% > {F2015FF]1
20164F77 BIA 13RI VR - HlE 1 (a) AT 2L
BRI EREMT NFEAHEE I - R
IR 2 B E AR —2L -

(ORI EMRER AT BHEEE
BMFTEEONERRES
EHEHVEE > F25E BE MM

¢ 5 fE20094FEFI20104F 43 BB 46 A B 1L

%2 (Stromse & Braten, 2009) iR & H15¢

(Klosterman & Sadler, 2010) - [ 1(b)Ff7=

PRAE e BUR A W90 AR EEIAT 2 I

FEHHBIVERT o A - BRABE MR A

HISZRR R > HE 7y (TR LUE &30 R Y 75 =

ZIHIFZE45 5 (Bofferding & Kloser, 2015;
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Jeong, Kim, Chae, & Kim, 2014; Tasquier &
Pongiglione, 2017) - [iE&HIEH » HiVE
Mgz T HA %\iﬁ_ﬁ%ﬁ%ﬂ?@aﬁﬁﬁlﬁf‘nﬁ%ﬁ(Bodzm &
Fu, 2014) - Mt Al E B E AR B ERIE
AME IR E AR E%‘%%ﬁ%ﬁ%ﬂ o TMHRAE
MERIFEECR G IIEE - B A S RS E
ST AR o B B A0 - G AHRE 1T Ry i

1T o AR T3 B rp SR PR B R (= B
B E AT FTER RV FE U7 A S8 i rh 3
AT -

(= )Eﬂn AT BHEAIRAES - FFER

RO =B R
i S BRI RGTE - f LA EE

N TEE B4 5T (pre-experimental designs)fyEE4H

A& HI BB AH 1200 - Ja it 2 B B aT (quasi-
experimental designs)fy it o7 fic B E ) S5 172
HilgH - DUR @I E Bkt (non-experimental
des1gns)E’j¥jn£ﬁ$ﬁ S BB M gk i B 22
FHAVEERA - WE(c)frr - BAHRAIR
AE i SRR - B E A FHEL B = 8
HEF20124E/1201 344 HF ¥ i

Jeakat



340 e

B PR 4 B E T AR ST 38 R (Albe &
Gombert, 2012; Sellmann & Bogner, 2013) o
b DS Bl gL s it B4 5 ) U T
T2 AT BH 9% 8 & AF 20 = -5 BH S AV
o R REEERENENVEHEENE
IR ERfE - SERREE T o MR EMENT
FEBORE IR - B A S B o
1T 4MRalAy 7 SR B Al - MBI AHRATT R T iR
M o A FE T P IS B R R B R R R
B ROATTATER AU 28 7 A S B4 Lt 3 Al
7 -

T EREREREEEERE
ANZ T AIRBAGLIEEL
MmERERESR
Ry PRET B2 A A BB g 3 2 R R

& RFTSE Ty Al 22 E B AR 5 A

T8 et 2 IR G - 4R %

RN REEBNEEN AMEZ T 8817

FEtENEIE - BEERE - BB R - 24t

BREHEAE) - A E - RERE - &

REE - B - 5] BT lER - 250K

RelFE B - M RAEEBRENEEN A

WL T RERERREE  KEREEFEE

Mo BIERE A HAEAERE ot REEEN

BRICMERHE - AEs @l e A 2 RV A BrET &

DR B4R BR TS R M - ER— TR

HEERARHE ~ s RDESREE S > WERAEH

FHEEMR EVERE - AR R B BHRE

(Feierabend, Jokmin, & Eilks, 2011) = ZR]fj »

ERAEHE - HNEIEMS - ElaVESR

B > N e UM EEE S S BEE

R BUH 2T T RE RS 2 BRI EE) (Arya

& Maul, 2016) ; fEIEEfGH > A EERRAVR

BAEEHNHEREEERS ™ aH

BEEFRA RN ENEE - A REREEH

BRESENE(E /7 #1(McGinnis, McDonald,

I

RO

Hestness, & Breslyn, 2016) » {15402
SR L& I — i R B -
E A RE R RIEE B RE RN E B TS
o BRI TTIVEEE R E TR A -

AT EEE X 5T A A B R
Z1& BB EASRIATTARET RIS -
HR I A NI 22 7] LLE S B 2R RE B
¥R (EE BN E Z E R TEIHYHER(Frick et
al., 2004; Roczen et al., 2014) » RIFEAFZEE
ERREE 2 A HEH AR - SR
AR ERE L BENAEN A st HAE#RE
BN H AN REN B T EN
ISR EEUATTET 2T - BHH PR KA
B AREL GBS THEFr BLEEHE - JAR251 HY
(E R RZEEE > ARG - A—FDL EaybtsE
HE T HE AN REEBNEEE
WEH - Ko RREH S8BT R4
WFE AR R S RZEEE I AR R
B b R E FHEZ B AREIR - R E T
FIEH G AIHITEE - Bl - AR
ETEEEBBEN AR RBET A4
e BZARSREIR SR R BB AN
b HERF100% 5 HHAE2RIWE T
ELAE RS R B TT Ry(MeNeill & Vaughn,
2012; Stapleton, 2015) » H{FER550% o [t
ZAh o EEE—EE > DIE R EH AR
TR - RIS AERERE - B -
EYE - TIFUSEGT - ETHERENE
22 B B2 S AIRSE » St a7 8
BAERSRNET LG B R E - 2R
178 - 594b - IREEEF O E) - REH
B2 B e (0 0y VS R S B R B B B
A AIRE A BN R A H R R B E
;’_‘_ag o

BIEME @ AUTFRaE RS BaRIEE 4
FUESEBNEE A B R EH T
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=2 PEEERESEZBHNEEHM R PRRONSHEN N\aZER .2 BB MM

53

FENA | RN EESER EERsE TREITE BRI

KAl BEEARE  HAh

B
TEEtE 4 100% (4) 75% (3)
B ERE 4 100% (4)  100% (4)
HHE2E 13 69% (9) 38% (5)
st
HITEE 3 67% (2) 67% (2)
TRAIHER 4 50% (2) 25% (1)
FE 8 50% (4) 38% (3)

50%(2)  75% (3) - - 25% (1)
- 100% (4) - 25% (1) 75% (3)
15% (2)  69%(9)  15%(2)  8%(1) 23%(3)
33% (1) 100% (3)  33%(1)  67%(2) 33%(1)
25% (1) 100% (4) - - -
13% (1) 88%(7)  25%(2) - 38% (3)

BHIEH - I RN LA S TS o
HA R A BB L ¢ (R
1R B BB R (S R R B 53
T3 58 4 2 (4 AR RE[E (Dunkley, 2016)
B % 58 (T (2 B B B 2 BRIE (L3
(Atabey & Topeu, 2017) + T (522 3240058
RIFEBNT R B - 455 ERE R
(AR B 3 BRE 474 (Atabey & Topeu)
WA T (R R R - R
3 AF B B £ 727 (Nussbaum et al.,
2015) - R » HE(T RIS - 7
SRAITEIETE - HREA(E - i RE L
(5D E B R AR BB TE » ETRE
(R N R BB - LR RIURE
ISR T E -

= hERRRGREEELER
AR 7 A B AZIE LR E

s g g2 s

E’/CJ\E REZR
BEAREE B AR h— 2k tkRE
BT 2 BLA L e Y SR IZ AR 4% & B2 0 it

TIRE > BIaR SRR E AR 24(Gold,
Oonk et al., 2015) » = #h 5 E SR (Dawson &
Carson, 2017) » &2 ZERHHEly - XA
REJR - BYELEE S E AR R &
522 (Edstrand, 2016) - FPRETERAZAREE FIEE
ERAZ R RTRERR (% - (€3RI A LIEF495
WtoeH - &F A B B AH RV ERE RS &
FH245E » HEETHI4ERIZEEHEAN
RENREEENERZNE  FiRHRE
TR KGR RIE B BT R - JRRN -
B 7 DA PR Bl 4 TR M SR 88 08 Ry BRAE 4%
o H BB AR LRV HE N BEE Y SRR
Ak > SHRERRT AW RSB RILE
é’:a:g’ o

BE 7> SR AE IR 45 B B 5 AH B 1 3 B2 ik
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Abstract

Climate change is an interdisciplinary and socio-scientific contemporary issue. Due to
the complexity, abstraction, and criticality of climate change, it is a good theme for science
researchers to develop students’ scientific literacy. Over the last few years, more and more
countries have brought climate change or related topics into curriculum frameworks. In Taiwan,
climate change is subsumed a subtopic of interdisciplinary concept in science curriculum
framework. Although it is an important issue, there is still no clear teaching guideline. Laypeople,
students, and teachers may hold misconception of this issue. However, teaching climate change
should be not only about facts and understanding, but also about behavior. Because awareness
is the first step of behavior, we want to clarify what kinds of instructions and contexts could
promote awareness. For this purpose, we searched Education Resources Information Center
(ERIC) database and reviewed 49 related researches on teaching climate change in secondary
education. Here, we showed the research trends of teaching climate change in secondary
education, and brought a suggestion of teaching strategies and contexts. We found, firstly, studies
used direct experiences, such as carrying out action plan, project-based learning, participating
in a field trip, as teaching approaches that could not only facilitate understanding about climate
change but also enable students to aware of climate change. Furthermore, professional consulting,
role-playing, and demonstration may promote comprehension as well as perception. Secondly,
the association between selected contexts for learning climate change and student learning
outcomes indicated that comparing to local or global contexts, using personal contexts, such
as transportation, home energy and appliance, food, or personal purchases, may enhance both
understanding and awareness. Finally, we suggest that science educators could pay more attention
to cultivate students’ adequate understanding of the nature of science in planning climate change
education.
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