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Energy Literacy Framework
Clarkson Univ. (NYS, US) DeWaters et al. (2013)
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* Self-efficacy means the ability to work effectively with one’ s knowledge and experience. Energy—related self-efficacy, specifically, is related to how effectively the individual feels they
can contribute toward solving energy—related problems.

DeWaters, J., Powers, S.: Energy Policy, 39, 1699-1710 (2011) 8
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(2) The correlation coefficients are different from Japan's result by using 55 question items extracted from the original questionnaire (73) due to compare with the U. S.
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Statistics methodology:
Exploratory Factor Analysis
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R&f:gg?ge Predictors Abbr. Japanese S’\lecl’égg(tﬁnml C&on\tl):ﬂgss
1 EL Basic energy knowledge! BEK I RILX—DEBERENE 16 / 20 0.756
2 EL VBN Awareness of consequences? AC  EEMERM (B 9/ 11 0.860
3 EL, VBN Ascription of responsibility? AR EER 6/7 0.735
4 VBN Personal norm* PN  {EA#IRE 4/5 0.710
5 TPB Attitude toward the behavior® ATB 1TEIICR T HRERE 6/7 0.734
6 TPB Subjective norm?® SN FEHFRE 9/9 0.793
7 TPB Perceived behavior control® PBC ERHMISNTI-1TEMAHIRIREE 4/7 0.784
8 TPB Intention® INT THEX 4/5 0.722
9 EL Energy—saving behavior® ESB HIRITH 11/13 0.727
10 sL Civic scientific literacy’ csL  ®FEVTII— 18 /18 0.751
11 ML Critical thinking ability® CTA #t¥IKEEH 22 /22 0.870
12 VBN New ecological paradigm? NEP RIERIE~DEIMC 8/9 0.711
Total 117 /133

* EL: Energy literacy, VBN: Theory of Value—Belief norm, TPB: Theory of planned behavior, SL: Scientific literacy, ML: Media literacy

1 Akitsu et al., 2016, 2017, DeWaters et al., 2013

2 Akitsu et al., 2016, 2017; DeWAters et al., 2013, Lépez—Mosquera, & Sanchez, 2012; Stern et al., 1999

3 DeWaters et al., 2013; Lé6pez—Mosquera et al., 2012
4 Lépez—Mosquera et al., 2012; Stern et al., 1999
5 Ajzen homepage, Constructing a Theory of Planned Behavior Questionnaire.

6 Akitsu et al., 2016; Ajzen Homepage 1, 2; DeWaters et al., 2013; Cabinet office survey, 2009
7 Miller,1998; Kawamoto et al.,2008; NESTEP,2001;Kusumi & Hirayama ,2013); Mun et al.,2015
8 Hiramatsu et al., 2004

9 Dunlap et. al., 2000; Cordano et al., 2003; L6pez-Mosquera et al., 2012

10 BHEEF(2008), BEHEDKRHYE FTH=VHER, p.13
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y  HABREESHT: Amos™ Ver. 24
»  FAEEANSHT:  PROCESS 2.13.28
Y ) Ny k4 IBM® SPSS® Ver. 24

1. Self-rating items are that students assess by themselves regarding amount of energy and environmental knowledge, everyday energy use, existence for family discussion about energy issues, and the most
effective information to obtain energy issues.

2. Collecting demographic information will enable you to cross—tabulate and compare subgroups to see how responses vary between these groups. 20

3. Hayes, A. F. (2014). PROCESS for SPSS. The Ohio State University, Release 2.13.2. WWW.afhayes.com, documentation in Appendix A of Hayes (2013), WWW.guilford.com/p/hayes3, Accessed Dec. 15, 2015.
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Table 1
Descriptive statistics for predictors and moderators(CSL, CTA, and NEP) and Spearman’s rho correlation matrix for path
analysis
Predictors (',\//(') SO/E) BEK AC AR PN ATB SN PBC INT ESB CSL CTA
Basic energy knowledge 53.0 22.1 1
Awareness of consequences ~ 80.6  13.1 .41 1
Ascription of responsibility 76.4 133 317 76 1
Personal norm 785 142 327 767 7137 1
Attitude toward the behavior ~ 81.6 116 .30° .73 68" 69" 1
Subjective norm 615  12.3 297 397 34" 37" 1
Perceived behavioral control ~ 61.0 183 .08 277 407 347 317 437 1
Intention 68.4 155 157 477 560 547 547 617 597 1
Energy-saving behavior 674 117 .07 337 437 367 38" 537 617 647 1
Civic scientific literacy 523 173 51" 47" 36T 39" 35T 157 09" 217 13" 1
Critical thinking ability 642 109 247 457 487 417 457 437 317 527 437 427 1
New ecological paradigm 765 118 47 727 58" 617 557 157 157 287 187 517 397
* p < .05 ** < 01
BEK ZIAR/ILX—OEEMIGE PBC RHMIN-ITEIHS IEESE
AC EEMERM(ERER) INT 1TEIEE
AR EifR ESB &EIARITES
PN  {EARJIRER CsSL H®FEJTIL—
ATB {TENICHd HREE CTA it EESD
SN EEHIRE NEP IRIBRIFEE~OBEEDL
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IRV =TI —REET T ) ez coeficients

B2 Lopd THRORE

e
Bk

Model 1 ' Model 2 :
Chi square = 167.209, df = 17, GFI = .968, AGFI = 916, ! Chi square = 116,670, df= 16, GFl = 978, AGFI = 937,
SRMR = .064, NFI = .970, CFI = .973, ' SRMR = .053, NFI = .979, CFI = .982, i

I -

RMSEA = .091, AIC = 223.209 RMSEA = .077, AIC = 174.670
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Moderation analysis @Hayes, 2013)

A mediator variable explains the
relationship between a predictor and
outcome.

mediator
Responsibility
Awareness of \| Energy Saving
Consequences “|__Behavior
predictor outcome

A moderator as known interaction, is a

variable that alters the direction or

strength of the relationship between a

predictor and outcome.

moderator

| Gender I

Awareness of L 2 J| Energy Saving
Consequences v Behavior
predictor outcome

» A conceptual (panel A) and statistical (panel
B) diagram representing a simple mediation
model with all three paths moderated by a
common moderator (adopted Hayes 2013, p. 410).

X / > Y

w
M=iM+a1X+a2W+a3XW+eM (1)
Y=iy+C,1X+C’2W+C,3XW+b1M+b2MW+ey (2)

Conditional indirect effect of X on Y through M = (a; + a;W) (b, + b,W) (3)
Conditional direct effect of XonY = ¢'; + ¢'sW 4

Hayes, A. F. (2013). Introduction to mediation, moderation, and conditional process analysis: A regression—based approach. New York, NY: The

Guilford Press.
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Moderation analysis

Mediator

M

Outcome

Predictor X

~<

Moderator
/Gender TE R \

Grade e

Education IR FE—ERES

Facility T B E R RFIEER
Discipline FEETOEIROLOHT

Discussion IHRJILEX—FRHEIZOWTORELDSE

CSL HE)T7o—
CTA HEUKWBED
\ﬁ@ REFME~ORBEILL Y,

Hayes, Andrew, the University of Texas at El Paso, Summer institute- Mediation and moderation analysis (2012), Accessed Jan. 12, 2016,
https://www.youtube.com/watch?v=P0YdIBh1pgs 37
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Moderation analysis (Standardized cooficlents,
y *, ——> non-significant).
CSL ! R2= 61
i P R R R LR R L R L R R R Rl ) |
ﬁ;’;‘ N | B i
| 66 v
L I R?= 26 > 36 R2=64
| 1’6
THILE— v sEnmg \ o7 /] AN gy
T\ ERMAE (BHE) K : -
AN ! : :
29 N : Discussion
cSL 44" . X! il
NEP ! i
‘.\ : - 22
_ Gender
7 Y Crapzaa\© O S
THMRE =" " Discussion
B
. CcSL
20 CTA
NEP
4= & |
‘%E{;.ﬁﬁgj R2= 60
CTA ¥ . Gender TR
Grade S
NEP Education IRIILF—HERE
Facility I —EEE R R e
Discipline FEETOEIADLDT
R2= 50 Discussion IRJLF—RBEIZDODVLWTORELIOREE
CcsL HMEYTo5—
CTA #tHBEEH
NEP BEMEA~OBD

Model 2: Chi square = 116.670, df= 16, p =.000, GFI = .978, AGFI = .937, SRMR = .033,

NFI =.979, CFI = .982, RMSEA = .077, AIC = 174.670
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Model 2: Chi square = 116.670, df= 16, p =.000, GFI = .978, AGFI = .937, SRMR = .033,

NFI =.979, CFI = .982, RMSEA = .077, AIC = 174.670 39
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y  “EEMPA (BT FENELEAE L, TRILE—HERE R ERBOFREOSEE
LU, LLACSL, CTA, NEPEDXZEERIZEST, “TEIxTREEICHEZEL=-0L TSI L
MRS NT-.

y “EEMEEIM (BRI, “BER" NEPEDMEBAE(r=76,.72, p <01), “BER"ENLIT
BT ERE ~ADUNRD, “‘REEDRFE"ENEPORBNRITIKREFTHEM D, AFHZFETH
RIZfEHREZEZDL, REICHLTEER B, REMENDEDPREEDRFEOZEEZIT
BHD, BEIRTHICHITIRENTRSNGENETZILND.
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O BT TRES "RMPEVTIU", HHIREE R, “IRER
EANDELD"ZE50HHELEETHY, cNbITLH> T EEMEREH (&
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@ SblT, AIXROBEBKICENT, "BEERE"RELEDREE" NEPE
DR EMEANTESNT1=80, IREMEICANGENAORELKIZTRIL
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1. Akitsu, Y., Ishihara, K. N., Okumura, H. & Yamasu, E., (2017). Investigating energy literacy and its structural model for lower secondary students in Japan, International Journal of
Environmental & Science Education, 12(5), pp. 1067-1095, Article Number: ijese.2017.072. http://www.ijese.net/makale/1867 40

2. Cotton, D., Miller, W., Winter, J., Bailey, I, & Sterling, S. (2015). Developing students’ energy literacy in higher education. International Journal of Sustainability in Higher Education, 16(4),
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