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The Impact of Experiential Learning Methods on Sustainability
Concepts in Ecology Courses

Pei-Luen Lu *, Chia-Ching Wu

Abstract

This review paper explores how experiential learning promotes college students'
understanding and cognition of sustainable development concepts in ecology courses, and
analyzes its specific impact on learning outcomes. Experiential learning emphasizes learners'
deep engagement and reflection through direct participation in real-life situations, thereby
internalizing what they have learned and applying it to their lives. This study review shows
that experiential learning not only enhances students' grasp of ecological theories but also
effectively strengthens their critical thinking, problem-solving abilities, and environmental
action capacity. Specifically, through teaching strategies such as outdoor internships,
experimental activities, and group collaborations, students can gain a deeper understanding
of the complexity of ecosystems and develop a more proactive environmental attitude and
sense of responsibility. Furthermore, experiential learning can increase motivation, making
students more willing to engage in practical actions related to sustainable development. This
paper first outlines the fundamental theories of experiential learning and its four main stages
(concrete experience, reflective observation, abstract conceptualization, and active
experimentation), then discusses its application methods and impacts in ecology courses
while reviewing relevant research findings from both domestic and international sources.
Finally, this paper suggests how to further optimize experiential learning methods in future
teaching practices to deepen students' concepts of sustainable development and cultivate
them into socially responsible citizens.

Keywords: Experiential learning, Ecology courses, Sustainable development,
Environmental awareness, Teaching practice.

Pei-Luen Lu (Corresponding Author), Professor, Department of Life Science, National Taitung University. E-
mail: peiluen@nttu.edu.tw

Chia-Ching Wu, Professor, Department of Applied Science, National Taitung University.. E-mail:
ccwu@nttu.edu.tw



A H s FE T 20260 #7 pp.l-16

F w3
K72 & E 2 g 2aiky (AR 0 R ROPTRT ¢ F FRPE
%?ﬁﬁéﬁﬁﬁ?’{%*Tﬁai%ﬂ%%amkg’@i% fRRLE L ~
RPLE 2 - BEPFLRE > BREBA PR 598 I 4 F iy (B i > 1997) -

ﬁ\t \Jgg,sg,;\‘.gfs‘s 2

Wk F Y L B 5 a0 E Y Fimna GRRE LT EY 47
TRE P o - FY AR L %ﬁmﬁﬁﬂ A s (3 25 2007) M5~
FYRRFEAI2 AFDELRER - X2 PP i ~ G AR T B2
G oenf (L R An 0 2005) - Alls - 57k B 427 ¥ “experientia” - R L LT
ﬁJ’vmﬂAE@@'Wwﬁ—ﬁﬁ%J’% IR &ﬁwﬁﬁﬁwﬁrﬁ%J&wﬁ
(B 5+ 2003 ) o F)pt > Rl 2% 7 W F 5 B AR 4 T AL S - AR
SF Y (55 »"’]"]‘%4?’2005)016—%‘71‘;&, W E Y L ABANdR R diE
RO REZ Y EA PP BELY R RXEEMERREFEY o

ERA = ’r'ﬁﬂg,‘ﬁng}E’r?"“%J’ B AFEEF AL 4}5 RUE o r%ﬁ%}J
ﬁﬁ{%éﬁg%@ﬁ’ﬁrw%JW&%iﬁmﬁﬁﬁwﬁ e e (R
TORGEFEL Do w % (2000) dpdi - e A B Z & - L BMWAZBEFERT A
SR EH S C L5 RIRE G A B RS R o T ’ﬁﬁ?i‘%

E % L R R anEAR e E Y P 0 ied B it s [ experience 0 iR
l__j\,};ﬁi ,;‘f iE I'@t‘r,rggA\gﬁ‘sz j\,g%ﬂ_{ @ﬁ.ﬂ;"

® 5% %7 +5 ¢ (The Association for Experiential Education, 1995) #-#2% % v % &
2id BREKED o Hai 2 BB B o A MR F Y B B

AR E-BIGNOF Y ER FAAGRE FEIFEER P F o A LR L
BER 2 Bl o & zﬁﬁd&ﬁﬁ@aﬁﬁﬁﬁoﬁﬁﬁggaﬁﬁgﬁiig
ﬁ»g > F i fE R Y *%%4E*ﬁ%mﬁﬁﬁoﬁﬁ’ﬁiﬁﬁﬁﬁﬁi%
feo 7 i fodtin € FRHRE L AR gﬁ%ﬁﬂ(i%ﬁxiﬁm’mmy

Kolb (1984)cn 5 %8 ¥ 12 #H4-5 V¥ 5L s BIE FIERIS SR LR
o RPELE DB o BIFERA, A - V‘I%\m.aﬁ 3 @ﬁ’ I 7 'u’i—mi‘;?; of] 1974
’,‘F o



EREFE TR WMRAFYEEYS AFREAEMEL B

)| L

« BEHURIE « BB

ER LS
#IAT
1)

Ape
s (&)

1
ACERE
BA)

)

W 1. 2 7 Kolb &% 5} /F

o FiMIEIK

L5 (CE) & 2 Eﬁ(RO) %P4 (AC) frid s (AE) 48550
B BMANRER SRR PASERARLLIEY KPP g%y EFmih, ¥
%wﬂimkﬁiﬁ*ﬁdﬁﬁ’wﬁﬂ*%%mgﬁ BERRFHE AP P
FLUBZAIFENSZERZEFEY FAAREIFPATZ T FoREY JRE 2
FTFORL T EFFIORERFEEF O NFREE L PE R o ERINEFS
_%ﬂﬁ ¥ Eb? TR %ﬁmﬁk°ﬁﬁﬁ PR EELY REY > 54
AR 2TBERECRFAT ARG P EOAER T ERES T A T Y R ER
Frde AR BRE SR YZEMELTSOEH L AHE R EE FRETIRE B
Lo Ry il ARRBFMBALETEHRTLEEFEY R RF2 L%
*EFDR A feids P EERFERGEFORPFFEREYE DA {oE o Agar
?iﬁa?¢£€ﬁ@ﬁ?”é@’zﬁ A MBI L c EREHRTYHRET -
BoGOEYHS O L BRESLT BRoHERF L - MRS R RRE 2 B g
YEFEH > TR E2g AEHEHR - EUBER N MmAfrAid%kEzEe B
BYIFETiT £ e
BIR LB TS Y | hE k2 P47 (1) Kolb (1984) itk 7 i 4 22
ﬁﬁ@z%ii?ﬁ’éi&%wﬁ$mi FYFFib sy~ iifF L
BTSN AETIE R IR PR T S R A TS Y TS L o (2) Gass
(1993) L3 L L wHim B3 RQEBAZRDEHRT v LRLEE? Fiok 4 2
Yeha BB BY KR pHFRB B ST fF o NESEREY dreE o
(3) Gass (2000) m@%” fo s b g %; BBV HFFTLEY o B 2EPR TR
D) r}ﬁﬁgg 33 }f);f]ﬁv;fj;*z N “ 73N —‘%— > 'ﬂ #\J‘r'fr% ¥ —TFT P Een “L-‘;v i At f,‘]se.ﬂi. e AR
PR E7 45 2 o (4)Smith et al. (2004) gy —*‘%‘7%7;,%4‘9/% Beoriaihk WP E o BY i b b
*?“% W%%ﬂﬁw%ww%ﬁmaa’m%vﬁmﬁﬂﬁ*a%~%af§?
5% o (5)AEE (1995) J’rﬂﬁﬁ@% EAe ’ﬁ?—‘ﬁm&ﬁ{r B AR B E A
é&%’ imﬂ’ﬁ“%ﬂiﬁ?ﬁﬁkﬁ FEFS SRR A R &
BRAFH S~ BABAPIE - flELer Y KEFE  FAE 4 oA R E - o8
Vg ts o rai A A e K K S8k o (6) MR (2003) i RE S~ ARIPR

P



A< B HFE] 20260 #7 pp.1-16

£ BV HER- SRV EES > B S RFE ) REYFFL ALY

ﬁ?ﬁﬁ’a‘zﬁ,;w FRFR %R LS G A i L AN e et
A4 F) & iz A4 r}%;}ﬁiﬂ’{ﬂéfﬁ ’ m/n%ﬁ W%iﬁ B Ed - R F Y - fF
ARG EFORFES FELEREMT BF AT 1oAY i LR AR
ERE R G LR B R AR N B i RN E R A A i
KEFPRE Ak - R KFIEFT L g UG P B2 Y Las 24 g3
FRAcE L2 g 2 A enfF A MR ERF LR KL T 2E 2 S FA R
R RS T ET R RN - R ER AL B N 2R SR
FYELERE T ¢mmﬁﬁ*2m4g$&mw)&ﬂ’nﬁW%\gﬂ’%iﬁ
Fg Meer B ehaedy ifﬁsb/@’* WRAAFEY T HEL L EMOER SR Y F R
ERBFELEFER L & %im,ﬁ?ﬁ - HAFRoRCMFNEY R o1
@¢§41¢;m§”W$’vﬁ*ﬂ$aT%4§‘W@méi°

FoREFEVR

p’iﬁﬁ\%‘?” Phts > R B HEPH A EF A m'ﬁ"?"”ﬁ"’»‘g%‘

—'tiri’i—i BEALKE R RBESITT RREEG RS 2 T G EN
HHHAEY Al MAERBE IR kY l% @ o

%@WQmm%rﬁﬁﬁ;:% A A AL e
(Lecture ) ~ 3432 (Discussion )~ -] 2 & i%;# ( Group Work ) ~ F* 48 f%;4-/# ( Problem-
Solving )~ % ivr ?{? % (Case Study )~ § 5% ;# (Experiment )~ & ¢ % ;# (Role Playing )~
FEE# 4 2 (Distance Learning ) ~ #ui# % 5 /2 (Flipped Classroom ) ~ ¥53k i % & j#
( Gamification ) ~ & ¥4 ¥ ;* (Collaborative Learning ) ~ 45 ¥ £ % /# (Inquiry-Based
Learning ) ~ JR#% % ¥ ;2 (Service Learning )~ 5% ;3\ %52 & 14 # > 1457 F hE 4~
EYPHRIrE2EN KEFFTUERT FaRE D2 o

AT g AN EY A RERT P R O F T ER A RE N
FEE ARG BRER PEREE RV R 2 MK KT &
W HaE S Ea R o

- ~ @k %2 (Flipped Classroom )
- BRIFTORE 22 > BB AKE RG> B FE A ;;z,_/%(:é R SN

38 {73 # (Abeysekera & Dawson 2015) c 5 £ » AR W Y AR > 4 A%d» 3
REMBOEY > BV R KL ﬁﬁ‘”*ﬁmﬁrﬂ%i’éﬂbw*
HFd REFREREFT R B0 Rt B PR AR5 2 4% - A2 F

MR Aok IE B #@ﬁﬂﬁﬂﬂﬁﬁﬁxﬁjmi3 UpFeriegy .
it mEREZReA BN EY ? 4 v '1#%% peaaFeFgy > LARY
HRARR T A FE A F MR 'U%*E‘-ﬁpﬂcimi“’ﬁ”’ cTRE FRIRAIT Ers it g B4
B VAP BRETEOLNEL T o Fd ANF FEFARY FHEF L Ay
PEEEREF R A 5 (8- ) MGEF Yook cnde 2 o Bt > M KT 2 iﬁf‘u/w\ﬂq* s
1IERABRE  GleRERY AT SfeidtmwE o NBREFAL ARV TR
e it g o TEPFRRIRERE 2SS - AL EFEEF Y 250



EMmiG* 2 p b M%ESFY 29 d e fms 2 gif

Y U BAKE RN ¥ ABRKE P o KEF € hdd b A fEAT
g4

L A S BT R AL A bRV Y - ERRFEER - F S b
GLEYATON F oAV SERF R RER E O 8 FAPFRART AT

LS i ﬁ%ﬂi’*ﬁwﬂvfﬁmﬁﬁ?%ﬁcéﬁ%gaia%@i
- AEPBTLARE A B afoR gy - AP AR 2k Tk
BP LT B R B R X I T TRk 4o 3G 2R B B 4 e iz
Folls® 54 o e GRS L o R AR S R o R VR 0 AR B A
iR o G e T o Rl S B Y RS R A 2F Y o

SRFF S DLRFFLORHR RRE Y AR - K
BRen* FRB L 7P [ F FERTUIBRERVELBRT G - GF

BHREy ARF by Fo- L% T ‘{ BT g e oL
(C)EVHBEI: - LT3 T RS L N b Rkt EFh ALY 0w
Ve Fla i L ERA R AR ’%ﬂ%‘??éx%“ﬂ% o BV A ¥R T
SRS RS TR SN R R
() a2 ey A0 F LFH ST S E PR RS o ko
GRS S o frj]%’maﬂiblﬁiﬁg«g_;g £y o
()RR PRV R TR T LSt K ZEAEE S Aikd o

BENFY FEEIEY I PEEL T RIF 2 AR P P FE{r
AR - TR ORI ANER I L UAER 2 G ERE L Y o

(2) BB PR RS T i TR B F s HN RS T ROBY LR
fopdie v i e H AR AL T F B4 hF Y 2T R G AR ZBF

= ~ PR3 ¥ ;2 (Service Learning )
B- R L8V il § R NKT 2 i3 > NS 3 B E LS F SO TR B
FREFVYERBEASE o M ARG E Y 2 - & 8 (Knapp et al. 2010)
(- ) PRIFF Y i3 458 -
LARSRE 83 283 2Pk §IRBER > BAFIH o FARF L R o
e 3R o
2HRERVFE A P E B RTRRYIFTEFRY > B 2L
B R L o
3IRAMIRBEY BUE - B ER RGNS Y L R
SR R oAb T A 2 ff BB o
4.F &% AE AP L FBRBDSFEFE L LY 4 F P irasfoft
DRERE P LR
SAEER IR VEFEAED RPH > BART T E oA ¢ AL
oA B AME RIS kS o
6. HiFip W F2 ARBEY LT £ B g ey o AR e P
B i ﬂ}fr'"a W2 Sk o



A H s FE T 20260 #7 pp.l-16

(=) REY li#‘% JRIZE Y 25 BANN R K B 4 ik ¢
AR ML 4 0 L AeiE B RARR F L
FHT oA ~%‘32€”51@;%@ﬂ'r§,§1§1 DR o BE AR PR IR
Yo iR iEAL T BT S ?Eﬁig P o ole s 0 -
T PRI E Y E ehak gl
LERERIRDBE YA FRI T Re ERA PR ¢ 29 %

BRI o ip¥- B F A RWT i A - fAf B Fe e e
Ser R ER A 1T A A o

:F'L l{}'—g\: > %“L}"J'fi& “E‘_‘f\?
IR PR
SR Y2 A ol
e

HRE S RV

) w\x»

Z

2 B PAEE: R B RIS YT R R EEE B
FAPRIEE RS 2 DR A {ed 2o 2 R L DT R B R
Lobs Ko o

3EPEEMAR I HEIRBE Y FAE TR 6 - PR o - B R
RE I AR Rk BERBEY PE AN 5 R 2 B
PRAEE B e AR P R R -

LFERPR G E L AIREY Y E VTR BROR R B R
BT R A B RIRAEY R o R B PR R

3]
R B RER S N LA o

Ho

E)

= ~ f5% ;% % % 2 (Experiential Learning)
oBEATI R EAR MR RS A  GERRRAL Y ¢ LR R
FHR-FE IR -HRAF LI DFE SN RF LB ERI B EY v
o T RN S8 2 eh— 1 $rek(Beard, 2010) -
(-) MRS RE R
LBMEEY F2 587 "%"Z\,
2. R RN E Y K

TR X 2 2 WA Pty
FE A DR 0 B Y ok

BR
BEBILIR I F A B LMok 0 A5 BB LR LA BEF Y %
LI

A4 FAEfRA- MRS EYLER S S A RAR OB 3B E PR e
B g 4 o

5B E T F s lMRHRNEHTESES Al ey 51 BLEBBTfoid
WAoo

6. FHERBETHF LRI B N HERBRATE Y OBRBE IS

T4 F BB ES BF 0 BN BT IR S RERA IR

8. F L iM% \EY w g4 H Sk Lo LECS S - "‘f”/#‘}é] x 12 ; °
WRAKFZE 0L BESE T PAE - FUl @aﬁﬁhﬁ%#*%

e AL T M FRREFEL AR SR RFFV R PR L P LY
ViEfer &= R Rieliz -



ERG* L FA WHRAEVEHN S G Rl B

(C)@RFPRZEFFRRF MBI REZPEIRBEY 2B RT 2 02

@?%ﬁﬁimiﬁm@ﬂé¥u1%%:

LERR XA REE 2 B e A% o i oIl jz o 4
HAKEZRET IREM ARE OB E BT MEMRS L e
AR e R en IR EIEANIEL o SRR E T ES F R
BAcR LR ERE NS¢ SRR ELL LG 0 F 4 R E2S i
S Suengg fedt oI b i T o

2HFRB OB EE I HBRANEYRBERL O BERLLBRE S AR

AL L BAHBRR DR SRR K N G AR R
ﬁmﬁ%ﬁﬂ’ﬂ@ﬁ& Fk iR R -

BAB T AL MRS EVRATEEY > R F AN HRF I HAE
PEA Rt 242 BTRB Y PR AL o BT B BT F BT BRI G
B SFEA o S RERE PR A PEA SRR F2 T
BEAp ARBREY BY TE o 24952 B B e B o

4 BGEBMIF LTI S HBRNEHTRES A BV SiF B gAY
B EfeRd a4 > REIFHEM TR IR R 0§ 2R A
?W‘m*‘°5“%@L#%£§4*é?ﬁﬁﬂpmaﬁgﬁ’ﬁﬁ
B Ff b (o3 Ap £ #Fehig 4 o

5. & M##H“* RSBV R BF 2 HEHRDF Lo F TP
LAt o N ERAFMADLAEEG PRI A T FIMER o

6. ¥ Ry HRIMEYNHAAFTL 2L 28EE ¢ FFH
BRI R 5Lt A2 R R OFE LS - SRR 8
B RN R B HAA DR E FfoRER -

7.0 RBF DA L7 RRE ﬁbf&@*mkﬁ FEE R IR
B E ol p R F 2 EFFY b E ST

BAcH B ARY 1A ABRF N FFEL DA GEY LR T8 PHp A
GEd S SR B AR F SR g o o

MR KE2 e REY L RRELEE ~ LRE T Y MR #Fuli

B2 EEHAE Pl AR AR BRI ol MRS KT 2 E
REIZREX HFRHE - FHRY BHREFEAE > [RFFEFRETS
$02 BF oA peg e

G

FEIHV RV AR RE T EFAEYFATAFRR Y SAHEFALR - AR

e ?/Téfﬁ—i\ MEHENKEZ R {2 HREY B i BrEE I Ragom
BRBGHDELEFE « Ra » KE S F AT AEED G B a3t e e i

DRFTEAEF BT P AR Ft 0 T M- HHEH 2 B A KT R
W RS E Y o AR e TR KT R

19



LR H S PEF ] 20260 £ pp.1-16

B TR

FEV MBS EY A HF S R R EATHT M - hE - B
TR AERE R TRV A 2 FE AP (W 2ot EH ART R
KE S o 5B HTE Y FRP DS 2 AN P Ee L4 o

LI A K » 0 2 Kolb (1984) 2 #8554 5 ¥ 7 T, s o B T E ek
FRLBEZ R A 80 5% Eft’.ﬁ,\mﬁ?ﬂh}ﬁﬁi’ T 5 8 m;l_lﬁﬁﬁﬁhj

EREXRFE G RRE S E (2 PRERE CRBEY MRS KE)

FARRZH I EEY BRI PERLAF - HY > BAFEZILZFEN TP 2L
[MRE - * L N r??‘u et Bt R Y B L TEMSHREAE R a1
HAEEPRELEFr BE YR ARG mﬁgmgﬂ F o e

EEY Rk B2 AEYXEFT AL B RIS (4 EAaRhaEiz)
QFLke (BBREARAERE)-Q)FFAs (BRREFHFEFIEZLIN? ) BHRE
VEERFEPEY RE - FENEEZBEG DFEEFRE  FuL il rfdge
FRPGHETE -

F ﬂ\ﬁﬂi;ﬁ;? CREBRNE Y 2t BEHAEY £ R MeEa o H R

7o g MEhons | & ri?ﬁ—iﬁJ TiEEE ,\,)ﬁ‘ﬁiibifr"‘%p\ fLer Fde g (v i
rﬁ"iyuﬁ‘fal *f,\ﬁgiﬁ.f‘ ;ﬁ%’??ﬁv‘ﬁ‘k” °

HmER - HRR-RERR BEAERRE
{ WATAREAENAEBNEL EERHEREN KRB SN ERARSES |

= - BERK (awm

BeERCEA I IEER (Kolb, 1984) | BBRFE (BRE) KBS
ﬂﬁﬂ%gﬁﬁ;g‘gﬂmf?m&&ﬁ ( ﬁg EMREE EEJ o SREELKGIMBAYIRR

1. AR (40 : SHERAE - BRER) ‘ . RBEBEREN
(Concrete Experience)
NeLH BENR

EEREESE
- RUAMEEE

.o-:o. FEEHRE (PBL)
i iane ama (0 BERK - HRREH)

(2. REBR o KEMER
(Active Experimentation) g E i' {t (Reﬂe‘;: ;b;ervatim) ~
i 3 Y »
weow | B BRT)| oy BB O —
‘ < Q (o0 : #EER0EE - WOITR)

- H#E3BE R R
e A | g —————————— « BfFRERAFEEN

\ 2 mema | / (o atrmmme

(Abstract Conceptualization) (80 : NEAE - BBREEEE) S

g \ s gg 17?715%‘&%73

3 4 & % (/ « KREHEE
S : BEREHERR - RIS AR
R R PO N
Q 2 = L & B O SR AMRROER
=7 - = RS SEmE SSAR  RSHEMR (K0G8 * RERE x $XHE x 178h)

SRR EANESE ANSE THRRRESH REH R 5

LT | BAREREEME ERERSRHESBTER) oo ’

W2 'EHBHAHEXF—FY Ao, 2 FENPHER -



ERGE TG WRAEVEHT S G dms 2 Py

L~2BEAFKT

RS ERY O RERG RS PR AT S A2 B8 AYREY DY
WAl o TPt » 3 & & E- *5%/)@ FRERTEAGFREKRT O ON & U E H
By kB e o

244 Smith fe Smith (2015) &85 § + B4 50 B8 FF R LA S LA E R -
BACH2 EFARPEERAEL A DAH c Ha s Afac 4 w37 S FG
4R R RELfE ﬁ*f?fﬂf@ﬁ‘l@ Wmﬁi%‘fﬁdﬁf“&?w" o gtk Bedp edT B AR
fbpivs IMER > 2 R FRARY Len= 281 L hehrs i 2 el R
By o F o RUPITTRKER ’Hb)"@fa/p BRI g Iiwilﬁi G\'% JRTSS S - 4
ML RIMER o FHBE LA ENS R EF TR RAEFPEE AP S &
(g raeido P PIRANPFE PeRfed mATHED 0 f BPER - RE
@%ﬁﬁﬁ%w Beeh o RPUEF FTRHUEIE  F RS ZHF R HWRAL L
- i i By »{i{iﬁ &w’&dlm%@%rmﬁ%’uﬁﬁ%kﬁﬁan*
EEE T ’ *K{i i g ﬁu—— Feh1 (THRE Y SRR G b4 o B Ha &
ﬁ*ﬂi@??ﬁpi%?ﬁﬂ%@*ﬂﬁ%@,

B2 20 E42 0 4 BE RS L APRFPEL PLY 75 NE T B
Bt g o AR kAR S 4 BF RHFRFIE FEEF P L AE A L& LA (Collins et al.
mmyag«m%@m@ﬂ4u,«Jéa$%ﬂ¢m&?%ﬁoi@§?ﬁa£%

AR TR CBARRB T T 2 a4 P38 (Peters et al. 2008 ;
Soranno and Schimel 2014) T m&%‘? Pl R T 7R Tw lffr%%‘f FF T B IR
(Peters et al. 2014 ) - P F A RE Ry B EE P 7}? 1‘&5 AP - B N L 1)
( Brewer 2001; Pace et al 2010 ; Cardelus and Middendorf2013 ) » £ H §_K] 727 B % 5
o I\ﬂ (Norton 1998; but see Laurenroth 2003 ) » i £7 % s24¢ 5 F rS FHTE R
T it (7 243 ¥ (Metzgaretal., 1994 ) o

lﬂ? AR FRE R OHEA R IE BTG 4 BYR FAZARE R

% & & o bl4o s McBrideetal. (2011)= @3 & 2 3 ,&?? IRV BB R, 5
&%"%$ww@ YRR Z B il 5 (1) B B ()R
PETEE Q)2 FaBE 82 bR sk Uit e X S HRPE KT HEL
SELfBOP S E Vit el PRI el A RS s e
oL ITEP 2 SHEFDRP o ‘ﬁ”;“ TR R E BFR TR T ES
AR RETHRAPERETERPBIONE > VBRI AKL B RSP o

&@éﬁﬁiﬁﬂﬂwi%#*ﬁ~#jﬁ ﬁwqqm%%gwfp}bk_gﬁg
REER B RBRRT P2 F L kB FE T §e0 7 REE S % (Johnson, 2013 ;
Krasny, 2009 ) - #2734 ﬁ'fru\é‘r—‘ ﬁfﬁ},@ﬂ% A ABRBERTYEEREREESZ F’*m
B bldeie L 2§ FE 1"“‘% »EPFBER AP RL P AOEE o R JIE
p rﬁg—‘ﬁcﬁ*ﬁﬁ,{% éﬁ?ﬁkm;ﬁﬁ—frﬁ&# 7 L 7% » 32 f2 (Heimlich, 2010 : Johnson
etal,,2012) » Fe PRI R fody d 0 87 5 2 6~ 2L S L SLg o SR R e TR
F Pt (Ardoin et al., 2013; Short, 2009; Toomey et al., 2017) -

FREFARLFZ DRGSR RIoP B R T RERF K E L B EY
& ﬁhfr‘i‘?‘i* SEA EHERMIAEFEATRKT o MERG B0 ALE 35% HF
B A v 25/k2 0k amig b i~ §(US Census Bureau 2021), #/™ 60% + v &

F et bix 2 r‘E v iE T A RFFARDUS IR FHEAI R TS B R

’

224 i
B3 &

10



LR H S PEF ] 20260 £ pp.1-16

,L

Bl S HA g F i B A A - AR S L é@ﬁ*?;%%
*&ﬁ‘“’“"i&*‘ E%%rﬁ-\ﬁﬁiﬁ- Bie ot de K12 BT EE ) BRFA 8 R 3357 &
E R MOEEAL e E G 2 & F % 4 F(Jordanetal., 2009 )o ] 41mBerkow1tz
i*(m%)&ﬁ4w%%mﬁi MaEd @ i T RA AR Es A
ﬁgﬁ4unuﬁ1 AR AR BRARY 0 T o RERE B P
e ki ’wﬁihwmu4°

Flig g 2R Fe— Bula? B A B4 eTBEF FF“*E’ .‘"?é’i ﬁ’fﬁii
ﬁ?wkﬁ#ﬂhme%ﬁ — AR ERER AT EERTIE

FeFA TRt R 8 AP himgd PRy LG
al.,2015) K-12 &5 9" R 5 4 3uss E‘-@m;}iaa#ﬁalﬁ
B4 AR kA AR é%;ﬁﬁ»@ﬁ@f” o 4 RE B L g
(Baniloweret al., 2013 ) o #7112 » 4 & & oo 11 2 PR ’,‘i
%y "Q/F',%EE?%Wﬁ%—,TJ__ 4 AT GIE P AR %‘%‘37?4 i o o
7 i (Baniloweret al., 2013 )

i%%Aﬁ”Fﬁiaﬁfg‘%ﬁ%%@fﬁ’—’%ﬁ’ s 5 2k #H L A
B vk P R2 BT RRAZEA R FEREL A BE KAPRKE
AR AEE T AL AR LR FRY SR 7
LR I E IR @*kﬁwh4&5*5”@%*5?*@m§4§”m%,v LY
i"%’ﬁﬁ*vﬁa o EFEP LA FYRY BT R R, T2 EY g
FoA SUEE A N S S P E Y > D Lu(2025)% £ 464y Fnae 2=
ﬁ\w%’]i’\[ﬂ(ﬁ]?\&'é‘iﬁ By hoa kT R DR TIEA LIRS~ mAHRYE K
FEY PR - BRFNIRY-FI IR REL A 1RSSR RTERR
o~ 'f"«‘é’”%"* EFFl e RYAL2EM DL Bel 5IEFL ALY
FATRLE R THERE PP A R E R e g 2P kP a4
kT "“rz\EFL a1 ELEY s\iﬁ(&rm3 ATIR ) o

+

%%Qii 0 ﬁﬁ%ﬁﬁi BEORE AR AL
(EmE+088) ISR — B

g >
%/ mRLBRESAEE

(men )| sz m
(e imms ) A TEA TR lEmE
Py B A T S 8HE
PR RS EMBiEl
3 TR R ARBMAR Efenif
BE AAMIE BiExE
AW EREE R e
S TR SRFTRAR

BUKEIEEN]




EMh* % B WAL Y 2H0 2 A8 g mAFmAZ BYF

b

KT AYEE (ESD)#Fu|ndcrm Ak v St M1 T4
KT i XFEEY PR EMeLs B XS i‘iﬂi%m?frﬁ AR BERR
FoFM B ESD 2 KR ERB KT PR EFTRELNAEF L TR
R ek ¢ 5@ 8 L amE REFETHAF -3 & WKfL 2 25 (UNESCO)
Fadl o hdids ESD eifAz? 4 4w <AL E D EARE PR E @R ol R
Wk o ¥ ESD# A4 EpE (SDG) &£ » 254 ESDG (UNSC 2015) » .18 2 fi
gﬁk%ﬁﬁ%ﬁ%%#%ﬁ?ﬂ%%ﬁ%Pc£ﬁﬁ W\ W5 EE G P ERE
m?#:*%_f'} ’ 1? Ao 32 JJ"‘L‘ J‘J]b} R ’B‘.‘ff'ﬁ* g F' l:r),ﬁ\j v {8 P Am ﬂ’%\ j\#l‘%%ﬂb )‘;ﬂ’:v\' S
i mr{%#ﬂ‘h"ﬁ ‘?I&— BLTE L ARG R -ESD#Ew%nH L_f%m v "/ﬁé
BB %g% oo MRGEA R ARFHFE > ERFE TR H L o e 3 5)
HAAEEAT %*{M%’ﬁiiﬁﬁiﬁ%%ﬁﬁﬁii{e®€QW%°

EKR FHAY L HRENRNEY 2HR D AT AL R AT Y i
o bl4o s Hall & 4 (2020) 4% 120 &< 427 v 7y » FRAUHMKZNE
Weng 4 > 24 P hplsk s ficd 2R 62% £ 2 3 88% 0 @ B AL hE 4 P
WiE_60% #2 I T4% 0 Aot 4 56\?\‘533 T R S S el E- 8 NS ¥ L EA
gt ?b > Jones et al., (2024) = 3 Aaor > BB P M F Y B e L iTER 0 B4 kB
F?fﬁfé,.iﬁﬁ:f‘%ﬂt (Env1ronmental Actlon Willingness Index, EAWI) & 32 (&4 5 &)
FDLI 45 B BRKE B 350 pL ek s AR AL AN A PR KN EY
DB T sHEE 28% 7 BAKE TR D 2% HoRFZNAEY ALY
AP ERARRREN S S 6 [ Bk i R Y A EHMKRAEY ﬁ‘Z’ﬁ Y
ki WAL 3 @&@%Hﬁﬁ&%ﬁ4*£—ﬁmﬂ WA S E a2 g i o

‘E;R il

ﬂ%ﬁk%&s b SAE Y BIRF wftwﬁéoﬁgiﬁ% RALP F Bk
EoORTVEAHEPRELLFRR ,e,FMmﬁ‘ﬁ Ak FEL LR O FA R
O EA R AROFE TR BRI EERHER SRS Ea s N T
T AN T EFEF AL E N A RTRE-HED AL g~ EAMeR B anp 3

%%’&%§4Lﬁ#%Wﬂ%mkﬁ TREBTORT  SRRT S BT

BEY PHHELAZ BEATRBET L AR ETEY BEW%R > KA R
e APRE I e B8 o 2 BAARFRT DI FARZARDEEL ) T 20
SR RE PR  ER T OREPR  EERRT %‘i‘i#“ & & ehir
Fo A e B REA GOV EREE SRR BLEFSART RS R

B EH

L HARY ool TR H AT A F A HAY
BB RAL AL iR B A HER  FEHHRNEY CFARRLFN PR
ERES 22 o) R KR A ?”ﬁ%é%ﬂﬁmL‘k’ﬂﬂﬁﬁwﬁ”m%'i%%&
§FER AR EFAFFES I 2RMANEL MENEY RAK TS £
LR MAENEd o RERFH BB FLFRE S B B gL T s
#ﬁ**»»%ﬁ’u&;§4mikar PR A k] it HF 240§
MGER MK E Y AR P EF LS NE G ORE B ﬁ’HﬁUT%%Wﬁ&w
fofd iR AL 4 h A S BATEF -

F.

T MER T Y 2B ]

94(;;3

w*

12



A H s FE T 20260 #7 pp.l-16

342

T

2 28 (2007)-Deway H 8 ¥ 1 4 2 H KT ¢ PR o REFT 54Q2)0
74-82 -

F AL (1996)° FP ) F 2R EREEF A c BREKT 29 62-69 -
FHE(2004) SFEEBEYFEME - £

Tm o~ Ligp (2001) 072 BRESRGER —EAHHFE c AERFIRF AP .
g~ fR %5 (2005) ° KT ATRER AR E KT -

EAFL(2009) B A ST E AL HE 2 ot oA M KT X F AR KT8
40 (1) 35-54 -

%gmg (2000) o =\ Aﬁqég:lggé\jsi o 3+ P g——){(@]g\; "?i‘?ggiﬁﬁn y & /\gsﬁsg_@
(pp.1~30) - £ A fF =+ F 55 o

B (2003) 0 = Hgr T —— Gk p RSB Y g oo HEF X B > 1270 82-83 -
% 7 '(2000) o FoitgiE PREBEAI o S T o

%E}”*&(ZOIS) 'ﬁl’%ggﬂ ep};@:
,},A‘\-,\w,,, :;:%_‘;L—ﬁf,‘ fﬁ' L;»_‘

oAt H e

VR I RRRBRRT LA AT X
PRE A EPRERLILECFLALA

J@m® WE I &R W WRFY 27y —E " « § iSpace 5 b - 27 <+ §
RIAR P AL B RAF LML Hhz » 29 3 o

}E:}?\ 2007) é’fé ’y%gﬁ"‘k}‘*;: ’ B %ﬁﬁ%g” Lﬁ.,, f‘rﬁ—a};’ﬂ"‘ o %/?E$$‘7—‘
FhS A FEMLOBETAF LML G > s4 7

R (2007) c M%F VR AFEEFHRELBEFAT c R E M RT A E e
BREFLAFLRLGY o ST o

M :E': (2014> ° '“ﬁg,‘fﬁ? ‘l"\%“l i &sg Paff?‘fﬁ?'}{ﬁ”-‘ w4 oz f—yﬁ—,lﬂ o F = :%
AET AR E RS P RF T AT AL o S0P o

F5H017) c FHBRBE KT EAFFEKRTOFEERL c RBE K TAT 0 13(2) > 67-
109 - 10.6555/JEER.13.2.67. 67.

2014) - LA FAWREY OB AEF Y ALK -RF R R

52 (
R R WP A BT AT LA AL ,;P;&mo

% I8 (2016) ° »L,};'a HHEREY T HApHE T2 BRSRaRt - =
SR A W AEAF A RTREREE L AFAM LAY o TTER -

13



FRGEF X TR MESFY 2H S EE R mE B

Bk (2018) o * ¢h R AU Y HAT S 2R R L A% 4 8 EMBA S BB R AT
THARL D] o A BB K EF RS CAFAMLI G 0 50 o

BRT (017) - B R HTMAT Y SRS RAL ML LT S FF L S
AU AR RTAE T RO AT AL mh o 50T o

P (1997) c FE KT o A T 8 A .

ey \f’l“\'?%’slw\

Abeysekera, L. & Dawson, P. (2015). Motivation and cognitive load in the flipped
classroom: definition, rationale and a call for research. Higher Education Research &
Development, 34 (1), 1-14.

Association for Experiential Education. (1995). AEE definition of experiential education.
The AEE Horizon,15(1), 21.

Ardoin, N.M., Clark, C., & Kelsey, E. (2013) An exploration of future trends in
environmental education research Environ. Education Research, 19, 499-520.

Banilower, E. R., Trygstad, P. J., & Smith, P. S. (2015). The first five years: What the 2012
national survey of science and mathematics education reveals about novice science
teachers and their teaching. In J. A. Luft & S. Dubois (Eds.), Newly hired teachers of
science: A better beginning (pp. 3 -29). Sense Publishing.

Bestelmeyer, B.T., Okin, GS, Duniway MC, Archer SR, Sayre NF, Williamson JC, et al.
(2015) Desertification, land use, and the transformation of global drylands. Frontiers
in Ecology and the Environment, 13, 28-36.

Berkowitz, A.D. (2005) In book: Challenging the Culture of College Drinking: A Socially
Situated Health Communication Campaign. Publisher: Hampton Press.

Beard, C. (2010). The Experiential Learning Toolkit: Blending Practice with Concepts.
Kogan Page Publishers.

Brewer C. (2001). Cultivating conservation literacy: trickle down education is not enough.
Conservation Biology, 15, 1203-05.

Cardelus, C. & Middendorf, G. (2013). Ecological literacy: the educational foundation
necessary for informed public decision making. Frontier Ecological Environment, 11,
330-31.

Cobb, P., Confrey, J., diSessa, A., Lehrer, R., & Schauble, L. (2003). Design experiments
in educational research. Educational Researcher, 32(1):9-13.

Collins, A., Joseph, D., & Bielaczyc, K. (2004). Design research: Theoretical and
methodological issues. The Journal of the Learning Sciences, 13 (1), 15-42.

Dewey, J. (1938) Experience and Education. NY: Macmilliam

14



A< B HFE] 20260 #7 pp.1-16

Gass, M. A. (1993). Programming applications of adventure therapy. Dubuque. lowa:
Kendall/Hunt publishing Company.

Hall, M., Goettle, A., Carson,C., Collicott, J., Dieta, K., & Smith, K. (2020). Successful
Undergraduate-level Experiential Learning Projects: A Stakeholder Perspective. In
Proceedings of the ACM AnnualConference on Information Technology Education
(SIGITE 2020). ACM, New York, USA.

Johnson, B., Duffin, M., & Murphy, M. (2012) Quantifying a relationship between place-
based learning and environmental quality. Environmental Education Research, 18,
609-624.

Johnson, B. (2013) Can Education Improve the Environment? Applying the Pressure-State-
Response Environmental Indicator Framework to Environmental Education Program
Outcomes. Antioch University (Doctoral Dissertation).

Jones, J. N. (2024). Experiential Learning Through Public Archaeology: Exploring Student
Experiences and Perceived Outcomes. Journal of Experiential Education, 0(0).
https://doi.org/10.1177/10538259241303511

Jordan, A. Schwartz, E., & McGhie-Richmond, D. (2009). Preparing teachers for inclusive
classrooms, Teaching and Teacher Education, 25(4), 535-542.

Kolb, D. A. (1984) Experiential Learning: Experience As The Source Of Learning And
Development. Publisher: NJ: Prentice-Hall.

Knapp, T. D. & Fisher, B. J. (2010). The Effectiveness of Service-Learning: It's not always
what you think. Journal of Experiential Education, 33 (3): 208-224.

Krasny, M.E. (2009) A response to Scott’s concerns about the relevance of environmental
education research: applying social-ecological systems thinking and consilience to
defining research goals. Environmental Education Research, 15, 189-198.

Laurenroth, W.K. (2003). Forum: the ecology—policy interface. Frontier Ecological
Environment, 1, 47-48.

Lewin, K. (1940). Formalization and progress in psychology. In Cartwright D. (Ed.),
(1952): Field theory in social science: Selected theoretical papers by Kurt Lewin (pp.
1-29). London, England: Social Science Paperbacks.

Lu, P.- L. (2025). Integrating wetland ecology into ecological education for curriculum
reform. Taiwania, 70(3), 488-497.

Norton, B.G. (1998). Improving ecological communication: the role of ecologists in
environmental policy formation. Ecological Application, 8, 350-64.

McBride, B.B., Brewer, C.A., Bricker, M., & Machura, M. (2011).Training the next
generation of Renaissance scientists: the GK—12 ecologists, educators, and schools
program at the University of Montana. BioScience, 61, 466—76.

Metzgar, L.H., Hollweg, K., & Berkowitz, A. (1994). Ecologists in precollege ecology
education. Bulletin Ecological Society of America, 75, 113-16.

15



FRGEF X TR MESFY 2H S EE R mE B

Pace, M.L., Hampton, S.E., Limburg, K.E., Bennett, E. M., & Strayer, D.L. (2010).
Communicating with the public: opportunities and rewards for individual ecologists.
Frontier Ecological Environment, 8, 292-98.

Peters, D.P.C., Groffman, P.M., Nadelhoffer, K.J., Grimm, N.B., Collins, S.L., Michener,
W.K., & Huston, M.A. (2008). Living in an increasingly connected world: a
framework for continentalscale environmental science. Frontier Ecological
Environment, 6, 229-37.

Smith, C. S., Morris, M., Francovich, C., Hill, W. & Gieselman, J. (2004). A qualitative
study of resident learning in ambulatory clinic—The importance of exposure to
breakdown” in settings that support effective response. Advances in Health Sciences
Education, 9, (920), 93-105

Smith, T. M., & Smith, R. E. (2015). Elements of Ecology, 9th Edition. Publisher: Pearson.

Soranno, P.A. & Schimel, D.S. (2014). Macrosystems ecology: big data, big ecology.
Frontier Ecological Environment, 12, 3-3.

Short, P. (2009). Responsible environmental action: its role and status in environmental
education and environmental quality. Journal of Environmental Education, 41, 7-21.

Toomey, A.H., A.T. Knight, & Barlow, J. (2017) Navigating the space between research
nd implementation in conservation. Conservation Letter, 10, 619-625.

UNSC (2015). Technical report by the Bureau of the United Nations Statistical
Commission (UNSC) on the process of the development of an indicator framework for
the goals and targets of the post-2015 development agenda.
https://sdgs.un.org/documents/technical-report-bureau-united-natio-20815

16



