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H o WL NHTR R SRS EEE LR E A 2 REJR R & © DeWaters BiL Powers
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AN QOIS)FRHE LAlizRis - i — bR B LR P& - 2SR ZEEE
A AFRE TR S A SR e 1T YR IA R R B b ST TR AN AR - 2 ST
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BATENY 7 NERKYRETR - RIRTERRE BT 2 IR HA 2] -

ZRIM » Keller ~ Riede ~ Link ~ Hiifner B Stotter (2022)FE &R M S FEFHTE
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Broek (2019)1F [l A 5 22 & A B ERAHRE 7 A2 F5 M » REJR 28 BB pleoll it
—EVEER - AT RN R M ARV 2 - MR R B TR
I8 EANERZ B2 o RIEL - FHPA ESURREVEBCERARES TR ol > bR T RHRCELA

44



Fo o~ ERERATS B AP AR SR R Y L il i

FUERRRRETRRIGRA RSN - AEACEE RIS AYIE A £ - BABERE TR SR RIERA B2
AR ER A SR RGO R UL > T AZRAE Ry T ISR asa T TR A A [EI AR
&z A TE BRI AR IR I - A E TR T ARG SRS,
ZREEETR

() BEERRE 2 FEH

Bodzin FE AQ013)E RAERRBEHEMEREH A0y > AL > sEREET
YRR RE AR TR nT 4 AR R o s B e s Y RE D H AR (56 > 2018) »
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A I BB TR o Sl P 4K S A Y R - SR e B R S B B2 22 5 (K,
Zillmer, Crowell, & Zavala, 2013) -

WFEFRR R T TR - BRI S R TE) - AL

45



BBKRTEY R ~E 0 5o 2022 &

{FHRAE P & BB A AV E = (Varela-Losada, Vega-Marcote, Pérez-Rodriguez,
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REIVATENTZE - B RS AT R FE TR B st B B it R I S R -

46



B~ AR B R R AR R 4 i R R R

Preffgakatdh - W AHEEZFFETE - It > AUTFeER iR R TR &
HENEE VRS Z B AUE(Chen et al., 2015) > H P WS RE RN PR R YLHAR -
DUR BfiE o B Ay FIE AP R R AT - DAl B 28 - WIFTEEER
FHRERYE FIE Rodmataidl - G DABTREIRER(E R/ TEN B M SRR ET - MRS
S AE BN B A ERERRE TR SRS - 5 Gama BB EL N TTEY - $ETTHRETR

— - Bigu

AW LR A 2 SRR E B HAE TR R - SRR H ATATRAVAEIR
REHEEREWIT > P EEHRER - RIEREBEA AR SRR T $RH
o SRR TLR IR > AN REREEE AR T > Dlam sl S g el NETTEh 2 3
BRSEGT » e VER SR A ZRERERE - HIL > AWTStHAVILIEELEECA[F
PR AR EEBEBEA] - RMNFFE Z BT - FElcE RS
BINEECE: - DRSS G T E SRR R AR R E -

SEH G Ry B — e 2 P ERTRI(E PR - 3t 66 (L JLEEARERA:
(4R 32 fir ~ 204 34 fir) » BRSE TR - REZBEFERR TIEE - #
EMERRR DA T B S - AL S TEAEELN D 2 — - KRB
FoMi Dtz B BB SRR EERREAT - YB3 N AR BTN E
EE R KIGREBMBAR - AR5 BN B EIREAEMERE R - FEhRl]
R [ 5 2SR A BB A T am et S B U N1 T8 - SRR T DAER R BR A - [F]—HRF
[ RA—(EYTAVER A M TER TS - WY (E DRSS EEIEE LA Bty = P B -

= BB
HISE R LA — BRI B o 5 AR ERHGRAZ T A

47



BRHETEL S AE B9 2022 &

JEA | BETEENE > HETABE= T2 NS  (HHNEEEREZHK
% L E AR Ry (881 < BT & 2R AN [ Z ZEMATAEY - PRI H R B AR T
Rz #mE AR » FRlE A SR TR — B & (BE 0 2018) » B L8
IE RS SRR B2 2 P o AR ST AR AR TP R AR T SR AR RE R 2 s
ACHENIRESRE A SRR B PRV EEE N A - S KI5 aE 38 B im e & B BB RE R
B/ NEITED o AR BERHEEIRRRE NP 2 82 - TR bRz
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Abstract

The topic of “Energy Exploitation and Use” has been included in the new Science
Curriculum Standards. In recent years, energy literacy is also an important educational
agenda all over the world. This study aimed to develop an instruction for 9th graders
that energy resources and environmental issues are incorporated into an existing
science unit. Students’ energy literacy was assessed to evaluate the influence of this
instruction. Three components of the instruction were applied in which students are
not only equipped with scientific concepts to deal with energy issues but also inspired
to propose action plans for energy conservation. The instant response system was
adopted to allow students to present their individual stances and reasons and
communicate with other peers. Sixty-six students completed a computer-based test for
energy literacy before and after the instruction. The energy literacy assessment
included energy concepts, reasoning in energy issues, civic responsibility for a
sustainable society, and low-carbon lifestyle dimensions. Results indicated that
students have a significant improvement on the assessment, especially with the large
effect sizes on the dimensions related to knowledge and behavior. However, students’
written responses to essay questions showed that there is a need to improve their
competence to discern information and support their claims with reasoned warrants

with evidence. This study recommended that incorporating issues into science
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teaching could equip students with rational judgment and authentic action.

Keywords: solar energy, energy literacy, energy saving & carbon reduction,

argumentation, science curriculum
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