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Abstract

This study addresses the practical challenges of implementing Education for Sustainable
Development (ESD) in Early Childhood Education (ECE), particularly the lack of standardized
criteria for selecting sustainability-oriented picture books, the imbalance among the three ESD
pillars—environmental, socio-cultural, and economic—and the difficulty of translating such
materials into effective teaching practices. Adopting a Thesis by Publication (TBP) format, the
research integrates three complementary studies to systematically construct, analyze, and
transform sustainable picture books into classroom-ready resources. Study 1 employed focus
group interviews and a two-round modified Delphi method to develop a sustainable
development-oriented picture book selection guide system. The system comprises three major
aspects—Conceptual Content, Form of Expression, and Substantial Impact—encompassing 8
main guidelines and 21 sub-guidelines, thereby addressing the need for standardized selection
aligned with multiple Sustainable Development Goals (SDGs). Study 2 applied this guide
system as the analytical framework to examine 100 Chinese and English sustainability-oriented
picture books published between 1942 and 2022. The findings indicated that while thematic
diversity exists, content remains predominantly environment-focused, with social and
economic issues significantly underrepresented, revealing a lack of integrated representation of
all three SDG pillars. Informed by these findings, Study 3 adopted a concept-driven Design-
Based Research (DBR) approach to develop 17 teaching module prototypes aligned with SDG
1 through SDG 17. Each module integrates learning objectives, inquiry tasks, social action
components, and assessment strategies, grounded in theoretical frameworks including
ecocriticism, multicultural education, action-oriented learning, inquiry-based learning, and
developmental psychology. Although no classroom implementation or empirical evaluation was
conducted, the design logic, evaluative criteria, and module prototypes demonstrate high
reproducibility and scalability, providing a theoretical and practical foundation for future
teaching applications and empirical research. The study’s contributions include: (1) establishing
an educationally oriented, operational picture book selection guide system; (2) enhancing
sustainability text analysis frameworks to identify thematic biases and latent educational

potential; and (3) constructing an ESD core-competency-aligned teaching module model.



Future research is encouraged to incorporate practical implementation, cross-cultural sampling,

and digital storytelling to further validate and expand the global educational impact of
sustainability-oriented picture books.

Keywords: Education for Sustainable Development (ESD), Early Childhood Education
(ECE), Sustainability Picture books
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AR ITE G Ak g WP A MY R E IR PRFELR
PP g F L I A AT ERES KT AP g8 WA

4% B %7 (Education for Sustainable Development, ESD ) & > Ik & 7 88 % ¥ ch @ =8 %
o FFu| R £ ESD &% 2% 7 (Early Childhood Education, ECE) A7 & ehidt & JBE4 &2
P H= o BEAITEAMTFLEAFFERTHEMOBREH DD KR
S TR AFL AT o R0 A FRWRD AR AR AL SIS BT

AR RFARTE LG FREE 5 BEREHMEREFTETLTE TAH -
S T L]
CRBAEPRERT YR
21 & & 4k3F 5 B X %u_? A 3g ' (Anthropocene) > % fcF A S nd 3 3k kLA

B S SRR NN S T L TR S T NRERE EE VX R ¥ R

PARATRIEBMEZAET T Il TRFED Z O AHAAET G RmTAG HT

M4 LAk € B 4% (Steffen et al., 2021; Sachs et al., 2019 ) iz &t PrFhm § o 2% B

B el i A AR A AE B g ARTRBL R L 2 R AL 6 R 2 s iR hA
o B G £ S A AU B HESS 0 0 e 8 TR AL E Rk Sehig fe g Tk

BGREMESS M 3 A NALE EH S R AL BEF EE B AL KX

A% E ek (Vasconcellos, 2018 ) »

Atk T > DA s B | (Sustainable Development, SD ) i b= 2 2 3 pT 341 2
eIt B o 1987 EmER T Ak e FELE ¢ (World Commission on
Environment and Development, WCED ) #% 1 e (3¢ * & J& ek % ) (Our Common Future )
FL O FHAENTRAGFRLZ TR AL DT RA 2 TR AR LHE G R

4 J(WCED, 1987)¢ i~ %7 iy e SR B enibm A (AT AEF B+ 5 23



BROATL P AR FL - EAFR PG AT Z BRI RS -

1992 & » B EMETd 2O Ben "k F 4% ¢  (EarthSummit) + -7 (2
%% % ) (Rio Declaration ) ¥ (21 + % % 42) (Agenda 21) > P frdk 11 Tk 3 %3
( Environmental Protection ) ~ 4 ¢ = ' ('Social Equity ) £ /@35 ( Economic Viability )
= B4R 3 ik 3 R 8 B £ 4 (United Nations, 1992; Holden, Linnerud & Banister, 2017 )
PR 2 A A AL AR ERAI AN CHKT I EPE R SRR S AL H

BIEAAEF EREOE L £ 471 £ (Purvis, Mao & Robinson, 2019 ) »

R B AR E R HARTE &AM R S R PR T KT 0T
FRAAY LB RGEA ¢ # A oS B R PR D] 23k R (L £ 4R(Leicht, Heiss & Byun,
2018)c v 3 WL @il s i L EHF LR P ERA B AP I LAE Y F
By 4 2 R o TR T A A U Suehie gy B ﬁ’fl‘*b?f’—ig‘f A G R AL g S8
B 512 F i K $E i i 5 (transformative education )( Bostrom et al., 2018 ) ESD i 3% »
T RFEY HILfRIR AL § AR R 2 4p T i T oA ks (systems
thinking )~ % & 2| %7 4 ~ A X 3g R[5 4 (futures thinking ) &4+ ¢ {7 # + (DESD, 2014 )-
ESDSAEAREFEE » ARET YN FRIEERE - A YT 2 g3ge

SR XEBEY F AT G 524§ :e % (Mochizuki & Bryan, 2015) -

A RRF _9_1%\ ( United Nations Education Scientific and Cultural Organization,
UNESCO) p 2005 # % 2014 #3ud "8 L RAF S B &7 L+ £22% | (UN Decade of
Education for Sustainable Development, DESD ) » 3z # *>M3#-ESD £ & T & F¥& 7 5T i ~ %
FARAI% 1Y (DESD,2014)02015 & 5 & BE 28 2 % (2030 & A F 5 B B 4E)

( Sustainable Development Goals, SDGs ) > { E 48P gr7 ESD >zt e iz » H ¥ p &
4 "ig %5  (Quality Education) ¥ e+ p 1% 4.7 Fuldgd o LR R A 2030 # W o
FEWEATE BV F i B E AR BT i i 0 2 A A BRAIE A 1

TR SRMEZE 2 AL E R v (UNESCO,2017) - igd 2 n P Fadp 41 > 5



CHGEA Pl B A S R AFEEOL M AR KEFRE Y LR R
EFE o WS ERF e T 23k 783+ 4 | (Global Action Programme, GAP ) ¥ 2020 & fx#+
1 TESD for2030 ;=28 » { i&— #H#-ESD == 5 - fAlRse T & Y &4 & T g7

chff 4£# 4 (UNESCO, 2020 ) »

KHFETIRGA 4D 3 o BESD hig B &Rt = oF o3 5 T MG R E L o
Sterling & 4 (2001 ) %A %5 BFBEF XM~ 2 L iRk RE B R T4 d L iE

% 4 (systems thinking ) 5 Orr (2015) % fe 383 (ecoliteracy) R F £ 2 £ 4 ¥4 i

SR B AR [ R 4 S Mezirow((1991) s it 5 4 32 34 (transformative learning )
et s ESD 324 0 B NG Ao ipe § ERE 0 S RE Y 2 INREA v

g iEd

ng‘—,_’g 4ot ESD AP RiER F e i f PR —- 2 a »ESD ek EA B E
AR T LR EE R B L WKy 7L R F (Kagawa & Selby, 2010) ;5 ¥ -
PR AR EB AT RE TR P £ R ESDOREY BT 4G

BB ECTY s EEREY R Y KT Lk Az 5w (Laurie, Nonoyama-Tarumi, McKeown &
Hopkins, 2016) - gt ¢t » ESD en&kEF i *® » S ¥ BRBARB R frL 0 A
ARG S EREY PR NiRFE KT P R4 {7 (Bostrom et al., 2018; Feinstein,

Jacobi & Lotz-Sisitka, 2013 ) »

™

Pk G g W 2 AFPR KT AL D EomiBgiaa £ o8 £ - fSise

3
{

A AR A FR g o AR AN IR E S L E PR T it P S
WA TLREEM - HIFCAFFEKT A% 2k T (ECE) IFfz 9 B g4 &

X UE BAHAFRT BT Ko



SN ARKERET BB OKT PG

A 4% B %5 (Education for Sustainable Development, ESD) @ & # = 4 > Ik ¥ 7 i

&

WP e kAT 0 2 2 4% 2% 5 (Early Childhood Education, ECE ) 47 #* 38 25 = 28 2
T RS R BEEIFER o B & WK 25 (UNESCO, 2019) %3 » ESD Ji&
R RBREET JRERE DRI EVE AR A R o RO ) B

BERT S OMESESD FB P L A EAE S A B AR

wri;

g E? BT ECE g~ ESD ehfics' o A= 3 > A P g egen 2 v & F 4%

% (Hedefalk, Almqvist & Ostman, 2015) -

£39% k7 o ECE & ESD chff & » o2 $H05 87 B« 02 B mics B
TEHIRAR S R HT P henE AT Ao B 25T % £ B i 7 1+ (developmental
appropriateness ) ~ ¥t £+ § 4 (play-based learning) % i % > g ¢h2& ¢ (emotional
safety ) ; ZAm o gt BRLEL Y ARGEAE L B DRI € SR RE AT RPN 0 B0 R
ESD *t# 5247 ¥ eng 2 43 B (Engdahl, 2024) - 2 &+ ¥ < XG5 B RILE
PR EAFR TS AR BTSSR > GFR N HEY S T REE

4<% | (protective discourse) P > W24 ST BB HAF I~ LR [ mALE R FF L

ﬁf!ié;'g" % L Tmmﬂz); ’é;' FE ‘sb ].,(‘ ]__ \;‘Ij\ﬁ/ MTE' 4’5 ﬁqfﬁgﬁl—)‘i\ :ﬁx;}*b}'l],}i)&{:
R R ERag 4 0 BB RELCKT Y O ESD FE AN LE SRR FRH LB

AE LRI B E Y ERRE S A ¢ B f2FA #5405 (Pramling Samuelsson

& Park, 2017) -

TR OFIEATPFEAL CAp o 22 B EA Y TR RN EIEATE 4 (ethical
sensitivity ) ~ ¥ + g (empathic concern) £ 2> T & sri; 4 (fairness sensitivity ) » i% i
LT I RFE RG> S ON AN EE IR ey T
d 2588
FRE e 1 % L O 0 5 % T AT RN G R RRALE A #(Piaget, 1970)

( Sommer, Pramling Samuelsson et al., 2013 ) - Piaget “in4od B =&k FT 02

-



Vygotsky it ¢ 2 i“ TR LA 2E Sl AL § T BB HEF BMATEEN 4 > B KT

LAY Sl AH G B o - AT % di g A 4 (Vygotsky, 1978) ;

Dewey (S Z% KT H A I KT ELHBAKTRE LT 2By 8L s
et B85 U E $8NmiFd i 4 (Dewey, 1938); @ Bronfenbrenner 1% i %
ARG RE RPN DI R EE SR AR ABRERIT EY HERY

( Bronfenbrenner, 1979) o s & F i @G g g > 2K ¢ 7 ESD R BHFEL I E Y
(inquiry-based learning ) ~ p A& AL € 5% ~ & ¢ HORB R FAFH X202 > %
HOIHNRE A F ARfiRT T A S F B 4 (Davis, 2015; Siraj-Blatchford &

Samuelsson, 2016 ) -

& B e (UNESCO) & % @247 2% (World Organization for Early
Childhood Education, OMEP ) £ #§ 5533 #* S2FFfL 5 W LA ~ (TR 2 AL E L AT =
cHRE4EP > OMEP p 2010 & B 4sadade 2t 2 F 3 B3 v 2+4 » L% % ESD thi= B
A4 (BB AL ~GA) 5 % ap F 2 F R 7% (Samuelsson & Kaga, 2008 )
bldr BB A X VEERESBESZ P RURETRAFELHRTF  AEATA TS
WO TR FM I ARG RIGES TR N T H D KA SRV RS
WEREE CHEPFERR AL ERE S LEH R %20 ¥ 5% (Borg, Winberg

& Vinterek, 2017 ) »

EEFRG 2 - AR B QR T RSP G AR KB RE R SR T

B

o= P a0 L BFARp i ik L E W ESD TR P KEF R AEET SRR S
KELH ¥ - 2 6 REFSHHRM AL E IR 0 4P TG U R ESD %
AR B AT B 4L kS & (Feinstein, Jacobi, & Lotz-Sisitka, 2013 ) o g+ #b > F I
g LAY 5 2 KT P ESD FRAAERT N TRBE KT | vk AP RO
M3 ¢ imzE  (greenbias) A& i ~ FRTPIRE A RFE > AP L T ALE &

Pu] T % g @ T 8 B L ehA R4 (Elliott & Davis, 2009 ) » 5464 soip v



(depoliticized ) h ¥ M » L 5 A & 1F 5 H B oAk § 58 ch A [ (Biesta,

2009) > T iy R DA A B G Ak § BHEILIE > 55 1Y H R A ¢ B i 4 B -

oA TIREF R A DR TG R ESD & fART G ann el
FIRB 3B - AL 8 E 7 AL g Rt~ 1§ AR i g st
EREHY AT E TR AT R DRy MRS § B EN
SRR LR RS E N AT AL € RALHE R4 o Arizpe £ Styles (2016) 45 1 0 3§
AFIRI > X EHEBAREIFEFE S H%k > HFREEITL R Bk (value

education) =¥/ o i F I F STE FALE ~ P ARG IGILRAL R v L it R

@3%%1 TERFLIE ialgé.é?iﬁ.f%f%i @_;{,{;F S L IR R4 g B Jﬁi\%ﬁo
ECTH B HTHA R AL G TR TR THEE T REL AT 45 gk

%E‘r%ﬁ’?gé#xi*%\‘é;jmi\‘ﬁ_%%b%\B\ _{}‘a«o

TR RRFDELEHA  FALNEHLHM R AT 2 TR E gl &5
fade 25 57 ESD s B Rl o AAT G MSE - O RETE AT O RT A Y B

URES SRR LT FEEE § L VEY WS T F S

2 B ke 5 AR R T B R 2
FAFIERE R FORT M 338 QRTAF T S PRFHA - #
WA A AFEERT (ESD) éhde B+ > g A F]H & % v (concretization ) ~ g = 8
(emotional resonance ) £ A4c¥ & i* (narrative transformation ) 2 45 » & (¥ 25 ¥2{8 11 {
TR G ook BRRE AL § B SRS 4 23R4 (Arlemalm-Hagsér & Elliott, 2017,
Sinamo et al., 2024) > X & > A5 ESD4Acnig * 22T g i > N a REF I B
P AH fr F #iE (contentbias) ~ < it f IJLH - it (cultural homogenization ) ¥ 423
4 ;s v (narrative depoliticization ) % £* %2 (Ropiudin, 2023; Elliott & Davis, 2009 ) - %]
B A BRI N TE L ST R R ]S S g B R R S E & ESD F

BT i B Ed B BrLEFR IR



BPAOBABRELEBGEF ﬁvﬁii.ﬁéﬁé ) é@%ﬂﬁl it (metaphorization ) ~ g F
1 (sensory stimulation) ¥ & ¢ 31 F (characteridentification) ¥ 4#<¥ {vi » ¥ F »Tjf
FL AR AFREDR THFREF - B AR LTI G E AL L5
(Nikolajeva, 2012 ) 1p B § & T dp > M 24 & 4 SR T8 2 A#E R Y
e R FE A2 H A RBBOFTERE U A E ST HERE L LR
( Karmakar, 2024; Pramling Samuelsson et al., 2017 ) o p* ¢ > BATRE S AR EE ¥

Az B i orss & % 2enpt B L e (critical thinking ) ~ 32« (empathy )
B3k ¢ 588 3@ (social participation consciousness) » *¥ Jis ESD &5 chfr s ff B 0 21
M (justice) ~ % #1% (diversity ) ¥ {7 #+ |+ (actionability ) (Arizpe & Styles, 2016; Yeh &

Li, 2022) -

SFRELICER ook il & BSD &8 chd A TR o Yeh £ Li (2022) 1518 4¢ =iz

(Delphi method ) 2 1 - % pafehig A F 43l kst i F3RF AL § 2 A% ESD

Z A A4 TR AR R R 4L R 8 (problem consciousness )~ # & % (value conflicts )
& 5 ~j#i&-> % (multiple solutions ) « i&— # F = * jF #F] d o g A F L ESD 84 i

S T L RY JE 1o L EIFE %:,g_ R L I S ;—r;fﬂ@xbt”r g’iﬁ\~ o

ezt BA A EREALE T o

Ra o> g AEE ESDREHEMHORY 75 & F €342 5% - Elliott et al. (2009)
I SHE AR A K TR | (greenwashing) M o § BE TR IF

Thw e ~fp Gk 2 H - 0~ MBFR MR w1 § 21 & (climatejustice) ~ 4+ §

PLTE S RAREE LR TEERE A AR A - AT RAE
ARFEWH T ERFRE S R PR AR S SR e R T35

it 3 ESD ¥ & Jp38 H et N0 4 5 4 27 (76 B (Bostrom et al., 2018 ) -

ek BA R VL IRE Rk IR T TRBE ¥ ol 4F i (stereotyping ) £ H - 1t

(homogenization ) ¥ 4% -Mendoz 2 Reese( 2001 )s#7 3 45 41> 5 =~ < it 4 »(multicultural



picturebooks ) & % i3 % % & % (ethnic stereotypes ) ~ ¥ it % J¥ & (superficial
cultural portrayals ) 2 < i* % i* (cultural romanticization) % I % > f84cE > ;87 22
FIAOHEFAEREDFEE > (VT REHALE § M hih LG EfE o Lot
IR M ITATR R (Aofp e~ B3 ) PFo J e BERA BRI EA K
(moral didacticism) #% - LAk § 3 T & chigip it FF - - ¥ 1|33 ESD 333 ehe

B ik & A2 %7 P i (Biesta, 2009; Sleeter & Carmona, 2017 ) e

w.
N«

Pt K o KR RF g B A L R EKE SonanE & T E o

AT A REF S R ARG M1 2 #4544 | (instrumental media) » ¥ > 53 23
E ek v (usability) > @ &> ML H 2 A &4 (literariness ) ~ $#+ 244
(criticality ) £ % ~ 1 & % 3R (valueplurality ) o d **5g 27 S $FBIEHE R 5% 4
Flo REFLAR»EFHEGRE B B EEe g & o 8- UEe DAF AL ¢

2 RATR R TR 5 -

BfS oA Bl VA S S A TF S ESD g4 4% 1 ATH R o Yeh £2 Li(2022)
dpdi o Pm B ADMFERAZ A &L 5 HE T &2 (multimodal interactivity )
Brds g %t B 1+ (dynamic extensibility ) » ¥ Fl g #ic =k 4 ® ¢ (digital natives ) %
S2eng Y F h T koo G iz g ~ (digital picture books ) £ 3 # 3t ¥ 3

(interactive storybooks ) i% b B > Am H 4§ A G RILAVFER ~ § EAF fe b 2|

2

iR
BFEE 6 3 FEELEREREo DM ) FRN L

P MR AR FACHFILE AT ESD P oend v Hoiv 0 % E RELP F RAE S 2 0t

H-v kg A2 3672 LEPR B3 > 3F éﬁéﬁg&g{m&g P
7 4 (rigorous evaluation framework ) ~ & = FEFL P B 4 HHE EFE 2 i
BHAIFTE R ARG AL T AL e IR EFRAGRE - B AP LR 7

thengd 1 FT Bt o



o~ FIERGESRP
AETEFE* FER N E =% 2 (Thesis by Publication, TBP ) 2_ #£ 8 #55% o st fa

FRRIREE LN FEAET AL H? v HEHER TR %% | (comprehensive

introduction ) £ " % %% | (integrative conclusion) > & & = £ B 48— 5| 2238 25 5% 2 |4
S EE T R TRAFFAF LT ARETI R (FERFL K AH L

WTOHFFALRESEG v TR 2 T 2 25 % L (¥ #2022; Merga, 20155

Merga, Mason, & Morris, 2020 ) °

TBP Apg>t i sz 8 5 & % ;898 1 45 % (Thesisby Monograph) & 3 { % ch& &%
PR g e R T AR T TR R R P E P R
139 Mason ¥ Merga (2018) &7t & > hdk g f1 54556 ¢ > TBP § B30 L 557§ H i&

7 1 & %L (horizontal integration ) » T 53R 4E ~ ¥ 2 2 R B R > P RAE LW
iF it (vertical deepening ) » #F7 7 = % £ & WA H R Lol > X L F A E TR

-

BB B BRHY PUBE R AR AL L o R A EE

?amwfwm;a?%%i st 8 R o TBP 53 TG @ a0

~
r\
EX
%
g
[
3
av
<
G

ArS
0
(s

|
F
¥
Em

f?‘w’ B EAY '?‘]z EENE FIFWJ R % AT ’L Fe %\mﬂ St xR l;i_l‘w&é‘fl:‘;ﬁ

By o2 & B BB 553k (Merga, Mason, & Morris, 2020 ) o

Ji-#H¥ TBP RAELFBRMRKYT F i+ (practice-oriented ) ¥7 72 2

@ B 2 (theory-practice linkage ) ed8% Z - A XFF B KT ~ 22 K7 & K7
LREFELAREY AT Y RIS EEERTES S YR ERGF B
(Gl4ese Rl TF ~ FRAFF - KERIEF) B* Lm 8 F g 175 R A# -
& 4v Cayley (2020) “idy 1 » TBP #5 & 47 5 & b ipriw (Bt 2 79

&a’?ii%ié%@ﬂ),@gJ e Lt R iR ﬁwz,% B AIET o



SEEE AR A TUCERE R s B LH TSR Fias & NESSE £ 8
LF PR ] T BT M A § F R AR - Y
HHRADE BE L BAE L F LB D S RT AR R TE R

— R e d AR o

ALY TFITR %A%~ (Thesisby Publication) | #5588 » & 7 = & b 4p
IR AAEL S RASRENILEAES 2 RSP RE W ERT PR

R

(=) Pi- ‘2HAFEIrETHI N

Tr g B EE@ 48 (focus group) £2 i3 it %4 ## (modified Delphi method ) » #
FREE R R TS ORT B RS P B EGEY BV R T A dp iR ko s
i F P& % (Conceptual Content) ~ # i 3] 3% (form of expression) &2 F & #2584
(substantial impact) = * %G % o M)A mE 3 Bi LG e -8 Biipther 21 B
FApthendp sl 4 > 2 B F BT TR E L 48] kB (Yeh & Li, 2022) « 4 F2

THR LR AEFRELERT LER AR BRI R L A

(z) PEz tAFEF2 2P 52 00

BE - BRI - AR AR A 5] kS B 447 1942 & 12022 & B
Mgz ¢ w2 R A BN K A 15 (contentanalysis ) F > FF 34 A HAL 4T B
EERE 2 LIRS Ao N B AR S AR AP S E 2 AR
Entfie o SihB R AT RRE 5 A 6 nim U o A {r R % it HAEng & (T i

ESD %5 44 2 it 21904] 0 2 5 RE F w2 end B I0g kg o

(2) Piz :  ABR I REWERVEFE

TIPSR 120 RE AT GED 1T AL S A PR A
- HEEHETNEY (inquiry-based learning ) ~ 2 f& #+3% (ecocriticism ) ~ 7% % & %

# (action-oriented pedagogy ) ¥7 % = < {* %5 (multicultural education) = # %% 2% 2

10



R R SRR A W 17 91K g% E p & (Sustainable Development Goals,
SDGs ) e¥c 8 fi-im o pb Pp B A T ERARFHEZ K ﬁ;.qfﬁ_ KE LA TF

FR o GARDOIRTRIFKEZAEFTE T HE TR DESD FART R ©

A g R RY O AP FRPAERE T Z A K ¥ - AR
B2 & REBAHORRELEAES fpo] J RS QT RIRHERZ TR
B2 LERr  F- L AR ATE AT AN E o Tn g A hded ESD pEE
WEH B REAREHERFR 2 LR 5T R F2AFEERA L2 AP
FoRHEAFRRETREF R TROAEFERERE S AT BRI RIRE

';EIT % ﬂg /:—FW 'E%mkg P /}EI ’ 5E IL ESD /___‘1 %?ﬁiﬁﬁ%

FTEEUBDNI AT R AT AL BRIE NS QKT IR
FEF NG Y A FEPTR W - BRDARRFIGAT AT g BIELHEE 2
C AR AR AT PSR E  REA KL AR RS R 2
RFAH - Ft 0 AP ARG Y ERS o FElp DA KT - EER S

% (design-based research, DBR) # {7 #: 47 3 (actionresearch) » % F "k E M7 il
AR E St B AR KE L TR RS AN LR AR B A

RN RE e -

I ERE

A3 B (Sustainable Development) ¥ 5 4 AL € JoTR2 305 @A o whik > @
KEBFCREH BRI RTHE - FREFEEY FEIAESE - B L REP > e
(UNESCO, 2019) X 4% E %% (Education for Sustainable Development, ESD )
FOEMARR R BE (BB RErHLE s 2N EBRE AT I P -
BAEREFEFr B FRES DRTEFR o 2888 T > @&y (Early Childhood
Education, ECE) 7 4% 4R % e d A 3 B chbf gAc g FIH 23 B e 78 ¥ [f o4

§ R AR
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21 mEF 4pik -

FEEC (g = ) iedpt ddnsl > $ 100 2 R G AEFNF A RAR
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W ESD P R T BN SR TR PR TRYRF AT IR RERKEFRT 0
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ket S2 A R T ORI T R 0E & R 0 -

14



AFY LA R T

- 2RIGEGAHR  LEEBE AR (LARE 2RSS KT E
i) AR AES R R R BT R FTE R

S ARPEAERAAREE AL A F JHAEATF B EREE Y L
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A PR EF 72 (Mixed Methods Research ) » % & Fit& g it #3372 > 1y

HEFEAET L NESL c B 2R FFE AT

- P33
(=) - " EREHEAZENAEE2L B?
BEFTPHFRERT R Y LORREl gy £ EF4psl kg
A hedk * B BLERE 2 (FocusGroup): 2 B =2 & X4 B %7 (ESD)- e % 24
ToORAFEEANREGR L B RS AR o AR A FEASIET
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itk F U A TE kSR A
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RFF-HEREE #3320 ok p RFERT - 2iF - HANRERET

TREAB DR FREFFRELAYA - RN RR B R REEREFREN B L - £

FHFES NS BEI BN e BERF ARRERKLL RERIELE R AR
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BRGIp N 22 6 RSB TIRMTELY > FY LR IR Tl Ei
R B P E AR B G g TR 6 % 2 (Vygotsky )2 155 B % (ZPD)

j)‘g#g WA N REI R L TEY {i ¢ o oRKFEFREF S F R T
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B SERBEF LR S A KA AV ARRPEHFT
AR 2 BPTERA R R A Y p ARG T B2 %é’];i’fé" B g
RPERREATE Y O e G R KEHA MG F B BE BT R
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v FR R B2 AFE AT e c RIS EHELTINEY A BT FRHE

ER R 20 AREP mfBEREFR S XN F R HE SDGs 14 0 T
B 3 RV AR BEREYE S T A KT R AL A B B E
woo R HENE MR ERARL CRGRA; F IR TERERR B &0 5 8
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AR g R AFT 2GS BEAM JEo% 8% B %5 (Education for Sustainable
Development, ESD) 2z 7w A 2 R B dig » 28 W 3 H A2 0K TARE Y f
B a2 m o en RENEATL ESD M4 M2 KT B 2R "l 22 £ 40
A Eoh - FRHEAEFERYTRELT I EFEAET - &R B2 2% 5 (ECE)

¢ fad ESD (h RN EPR I FZ S EHEAMFI A FRERT Kt E

§$

FHERAL S P SFRE- HRP AL OERFERELEF Y L TRTH

AT Rt 2 ESD B R § AL T

Foo8 AYFRKT Zm AL F R AT
A4 % B (Sustainable Development, SD) F£4 sz ¥ if = 3 1987 & B & W&
EBEFBELR ¢ (WCED) hdf4 (A & I ek & ) (Our Common Future) » # # [
FEEAEAFFRELIBOE AT a2 A ke 0B g fona 4 (UN, 1987 )
GMARAERI LIS BEE I AE OR2ZBFpI G E TRENELY AT L

%32 %< (Sachs, 2019 ; UNESCO, 2020 ) -

1992 & = & 2 PN jp Bykehy 3k 3 4 ¢ (Earth Summit) Fdi60 (L X7 73)
(Rio Declaration) £7 (21 & % #%42) (Agenda2l) P rafh &7 XFF Bz < L 41
B R ALE ST Eedons (UN,1992)e b= A A dp3 25 B FENZ TR
FRfos BRE I AE ST HE A BT R EBFORHEER ) SR R RD TR

e7% sxig * 22 L 4 e (Holden et al., 2017 5 Purvis etal. , 2019 ) »

FHCR B L B R Pis e e U > oG fRE IR ) dhie 2] o

Ji
-

LR
Norgaard (1988) 45 !13% ' E 2 #= BARRARL 3 ¥ X F|AJL Y 3 % R iR > § 57
P AT P ARG N BnZb R T B SR o W AR TR R

(co-evolutionary perspective)) £ 370 % AFFE > A ® LB ~ A w8 e S
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B E > A LW RFETFER AL T RA REERRISEONIL - £ F %
Rammel ~ McIntosh £7 Jeffrey (2007) 7% i&— # dpdiy BN R RAFRRGAEE —2F [k
BeP o NGB R RAAR S - AR AR 0 A 2R P R B ik en

BY¥ad s w4 B WFR I EELAI4 7 (system lock-in ) °

Atk T s 48 B %5 (Education for Sustainable Development, ESD ) i& # 4
Aw 0 XY 2005 & d T FRA Y w8 (UNESCO) kb TAHH BRYT - £33 4

( UN Decade of Education for Sustainable Development, DESD ) # & 3| R *2 B e 2 B i1
;’?#ﬁf’é (UNESCO,2005>°ESD:—1 4%%?}/ l% J‘ ﬁ-’UIv}lu’J #L)Jr+ﬁ::ubk’f1ﬁ7%ra'

iy 4 IRGEAE € @A A 7 & B (Sterling & Orr, 2001; Tilbury, 2011 ) -

ESD @43 ERE B ABABAE AT Y4 TR KT B F AR
RALEAF RN > KA - HF R AKRLT W EX|ETEAE FF i 4 (Mochizuki et al.,
2015) = Freire (2000 ) s 2 v pLEE g (Y & % (transformative learning ) 323 3 %) %

REFRTRIFY Foprie a5 ESDREGHEL L2 - o

2015 8 &£ Wie—- #3417 12030 <5 % £ P & | (Sustainable Development Goals,
SDGs) > P srih » 7 ESD ehprw i i8> H ¢ SDG4.7 * H 5 %7 iR A5 E
HAREE A JER T E %535 (UNESCO,2017)° 5~ 234 (5% % ESD thic T
¢ KHE S BBl 2 s FREEENEPE Y Y 8- K ESD A

KT ed ¢ oaPre 2% (UNESCO, 2020) -

o

k> ESD B f B BEBRESAIEE R TIFE L ¢ FALE SR B LR
%

Y

ST AR FEALH T > B ESD W AAERBEHRREE G o
AL ¢ L R B AR gE P B4 B2 i (Yeh & Li, 2022 ; Engdahl, 2015)
Engdahl (2015) 458 » A 223 S S KB - KT Ff b Qo i ity
FUE PR A e RGN FEDRENFT RS OE R EEERGE

—hm e e ¥ - 3G o Croft (2018) AHAAY » PR F I F W RFARFRTFFT
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BT > HNERATEAERE T ITRA L R B 2 E%h L Ega PERE F
KPEFEPe - F > A% ESD P EREFIHL R = L FE » & L

BT R E v BARFEREL o

Sheord > REFRKTIFL 2RRTREDEL I L AH LT LG o0 2

P E e Fh e R T AT B RS o e o H

F_*
A
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g
o2
-
“
=
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i

FooEu A Y OQRTASRWPEFTF DRI RS LT - FEFTEREOE
LRI AT I AELILEA 0 FAIFER ESD A% ORTIFESRY B 225
%g’f#’ﬁﬂﬂb P AT E AR A L o - B AR BT SRS 2 g

B

FoF #4RKTPHOESD RE B EHPR
SLEIT LR P 2005 # 43 b 5 E &5 (Education for Sustainable Development,
ESD)» p' & i3 4 3 & kv R EF B 7 » £ (2030 <% & 7 1) (SDGs)
PRAR At B Y 0 2 2%y (Early Childhood Education, ECE ) #t4R &
BARZADAHE 2 EFEHG ERE L RO DSy MERT  » ;%2
HALE 2 g M e BIfEE TR K > E R FEAYEE KT %4 (Samuelsson

etal.,2019; UNESCO,2019) - % 5 & F % TG R EAH S KA FE R
(ESD) 2 "% 3 » il T 8 A% QR TP Z B LSEPR - 26 FHE 4

T 5 AF B BRYT KRN 28 23] -

SATRnd  REE TR 4 TAEHRE Y L BRA RSV G

EHEEAE € BRI R 0 B A KON F R (Samuelssonetal,, 2019) ¢
BEANGHEFT S LFS B T 3-0 K 5 A€ 45 ¥ (social-emotional learning )
SR P R IR R AR NHGRAE B A B e TR EREF

¥ 1§ (Grace et al., 2016; Shonkoff & Phillips, 2000 ) °
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GE Y OKRTOESD FREFPRESORY B REAFRRR L v TR 5P
Foog Ao REFAXFTBHHERRFEL (WFT Ry o Ffif FEE ) g gn
B2 SRS EARDT R LREL > A3 473 0 TR A & 3 (Siraj-Blatchford
& Samuelsson, 2016) o &8 7 T4 7 2 DA FRAEAEIDE > 2 B350 K

TR I E L o

o &0k TRFKE it ESD FBRPFF o fmd E£i4 2 LBy FRTL
B L SR P 4cEFule ESD ende v B SR A R Ak L af § enk Ea
BB TR ERF BEY OF e PR (Barratt, Barratt, & Scott, 2007 ) o b o T
¢ fdtds ESD o K i ffh 0B 7o %KFF$3 SDGs £ ESD 2. FY e 2 197222 &> i

FF B Ee L e v (Ngwary, 2014) -

ks 2 AR THESDIAE F LA Y AR S Ak L o B ESD £k
AP I FREENZAA PP @A A 2 b ARBHAFERY E
43F 7 8% mEaE £ (Davis, 2009; Visnjic-Jevti¢ etal., 2022 ) o F]t » #7 3 —‘F%’ 4
5 %+ ¥2 ESD § B e i w e (Davis, 2015) > B f & bk S8 ~ A F F0 82 Lk

TR GRS 2 ERR AR Y S

TERFHEFATRET BTG »0hREHS o blde o Visnjic-Jevtic & 4 (2022) #&

T SR F Y (embedded sustainability learning ) #5¢ 0 5% 2 p ¥ E b (de

SRR AR A P ¥ HE) 5~ A M4 o Feinstein % 4 (2013) 451 > B A2
VWRNEEA® S R FL OB BR T AR A R EfEDp ARME
BT o AR ERGOESD 8 T iEiE S AR HERERFFRIE N
KT 2k o

R o3 E KPR TEF g I OESD A IRV AR E D s i e 5T
Mo o 12 Davis (2009) 7 &) b dp B R T R TR l-ﬁ'—fr""‘\‘ﬁﬂ S N de RS

Vo RRAD $ 0 AR SRS F B I L AN E o - %@ 3 o Ritchie (2012)

24



Bk g e A AT AP EF A ESD § (e S A MY w1 R 0 1R

ok

She

TER A AL BN BAR L THEFEPAE G T5 % KT Y R
By hE &P g BRI FEA P ESD 2 R WALAR G - B (7 AR P RES

RH L RBERT TR RS TR g # 2 BREER RS G .

P28 BRATLAFFREKTRHLEH LR B
'TEFAFFEKRT (ESD) kv A p FX3EHR - ¥ 2% 7 (ECE) 48 &3
PRTHEN G R i o B A H OB AT HFR R 2 S ad 2
ESD the & #tH4 /i o 3T & k> A7 EBREENE AT L AREHT KH L ES F

Z}}%% gq;r}; ; %—;L—%ﬁ-;*g%lh ’ ﬁﬂj{ "ﬁ /.9:,' 75 ESD m?fﬂ El %ﬂ °

SRE £98 LT F TRy

BAEFLZERMGE > FHFEF Aok i & & 2 kT Ea - Nikolajeva
2 Scott (2013) g1 » A B ERGF T »4od D oRHRE LI AFEREAFE 0T
YOE S AT R PR A LR T B R AT G R B B o
Arizpe 22 Styles (2016) #3 « 45 & > 4§ & ] (s AT 3K 3500 g 0P 2L L 2

e o R H AL ¢ B TR B IRAL PR R N TR R -

Bl A ® 7 W30 315 % 2enfhg 78 0 L S8R0 8 il 2 0 BRAFIRAL§ &
AR - ATV EELI GRHIERELBER S EL QLA B2 )
H|E5 o bde > Wild (2023) 7 3 IR 0 % QR B EE AMACFEAT HE S R OER

Fr o LF M FFRAFEREDEEM G R HREF TR E RN 4 o

PHERR R AL LR

BAORTENF RS LRI ER G B P ERF L TR ISR T
A AEH % o 4o Ladson-Billings (1995) #% d1en= it 4p B 08 558 > A gfe® o~ 4

EFLEMRERY > RBRAS DO I L BEAME TFHa 4 Allen 4 (2017) R4
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Ho R ey CAAMERE R TR T SRR R A ei e

A F LEME S o@m Laminack & Stover (2019) 7533 > 5§ &A% Wi 5 B £ # >
MR AR EFI R T IR R EMAEFRPEY B -RBE AT AP A

SR IMRF L RE e oA TR EFT N EE Fh EaRi o e 2

e AP B EEPN S EMALE TR .

RN RS £ Y Fa AR - F
BeiRig A ESD # L5 RS > P B enE@ LR 2 g R &
Bt o SHFEFLERGAP S DI WRBALRSISRE S LR BRHL

FemFra L adpsl o ERFAHEY L A EE PR (Ngwaru, 2014; Lee et al,, 2016 ) -

S RAL T E G AR Rl A EF R o b4 Yeh
BLi(2022) M- 2L TAFER - &TGE - Vi BBEELMNEL T AL
B g A E F PR 4p 5] o gt K SEE R 4L 22 (Delphi) % LEY 0 BN RE

FEFEHE Mk T B > FERE Y chE A poonk B A KT PR

Ra MG R AOBEARRD S B N ER FIORE AL AR LS A LA
EREFEET R LMD B2 E2EZHT L B (Yeh&Li, 2022 )0 Fpt »
KRR Rt - H o AE R A0S A e i Rt R RO R 0

—

gy g v 5 F o

o~ B AR A% 52 ESD ehE TR BT

T EALEE A% 52 BSD et chF @A77 v B OILAE ¥ £ AB% &) 4c > Putri
Silvhiany £ Inderawati (2024) frm ghf® | B F %2 # R BB 5 8B L %80
B AERGFEFE 2 T2 QI HF GRBLRR BRI 0 W pF S
AARFHEREPEHF AL oA LAl B R0 g A AT R PR % R SRR RS

ZAHIEfE A ARK NI BB NFRERETE O ERINE Y HR AL By

‘3\’—*»
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B B4 o gt > (Ropiudin, 2023) 4= 3 BT 0 EFE AL G ORE Y R

MR R s EL QAR NFRFIEN TG TR S OHRER R
RS R a4 o Visnjic-Jevtic ® 4 (2022) & N4 S AKEF Y (embedded
sustainability learning ) K% > FEF A - FP S FBEHEAFHEERE S A ER 2 N 1B
Pl A B SR AFRENEY SR AP RE Y B o §AEERY

el e R o e QLFE D RO E AR B ER L

3% > Sinamo % 4 (2024) 45 11> ZBH LR ARF B HRE £ HE» hf RIK
R TR R BRD LR RS LFE FE e 0 88 154 A § 8 TR RAT
oo WHEALHT O FA B EEP AP AT RN N AP FERE G F o
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