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M o {‘¥EEnglesonfilYockers (1994)F2H 1Y
PR EHVERETT BRI A LA RERER
B E HIERETIRETEERIEET - B E
HEREPM, #1H - NMEATFESFERE
H #k(reflective journal)EiFZ [EPM, 28 T E1T
BT o AR B BhER AR A L ER B R AR B PR 55
MG BE R -

IRIBIH 7238 1B A R o 22 B 5 S
SR REBEA FEREHERER - HINR
RIEABREBISN TIEH A EERE - K
THEBEHEPEME - Aftte® (REHK
BETAREECESE ISR ) (Guidelines for the
Preparation and Professional Development of
Environmental Educators)¥t HHIRERE &
AR I(EFERIREE - BEAFTE
RSB - IR EAR - BRAF AR
BEERT - (RS E KeTFEFEHE) (Archie,
2004) - ST F AR R E MIRERE T
FHERE T TERE B IUE - BE 0 %R
BERBEBZFEREPEE  ERANREHE
HAERR R (I | B2 A py B2 I RS
GEHEE - BIEERE 0 LRBRAFITE
FEIRE 11 2 B2 HIR A 2 - I - At
Jest & BEHE r 23 (Project-Based Learning,
PBL)EAfZ FEERE » BAEAELIER AR By LAY 22
B E B 2 TR A PRE DA B
EHERME - DRI REARERERED
SRR AE SRR EIRE ST - AL - ASCAYEH
FERE T A =0 ¢

BliwE  BUIESF

— ~ HRE N RN RS A PM, 72 TR
RENEEHEL M ?

= HEREHEBEE N RE ARG AR
HEREEE R Fyf 2

=~ BN EHEHNRBE R EAITIR
EIPM, 227 F BB 1T8I 5 0B E L Ry
faf ?

=~ SOt

— PM,ZE T IRIE R B HIRIBITE
Z THEARA ST

DisingerBiHowe (1992)58 HIRiEEEH
FREREA - BE - fEEET R > B
H oo T RE T RIVEE ST » 1T R AERRERY
B > WEAEmAE—(BEES » 2019
Shamuganathan & Karpudewan, 2017) > K5z
REBHE B BEAINEE TUE M B &R
A BRI B R ERRT K= KEREGEERE
%) RAREZBIVGERE(EERETH)
RATRIR EUE Y H B8 (Roth, 1992) - 4
It > KEHZEEFRPM, 2 TR BEE ST
SO~ 22T A (risk reception)EAZE T [
AT R -

(—)PM, sZE5T R4

AT 22 F R AL - B 9y R 22T '8
RS G E AR AR S DL 3 22 0 AR AT 28
i o A2k PM, EL RIS B2 T A o
BB ZE R B2 55K (um) Y
O T R ERTNESBEREEY
B AR A S HEFATE o & 2 2R AR
HHEFEAMENEE RERESHEE
% > 2019) - fREBESEIELE - PM, J5K24/)\
B PR P f v N AEAR 35 pg/m’ - ZHEAEHI
A~ LA~ M EIER 2 SERI A
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40 - 2018) - (EEFESE) AVPHEGSERER
EE205%LL B AHE T RIEPM, s > £E2
EREPM, sE 2 - AVE TR Z A
PREUT A& - S EESEA e
(th3=% > 2019) - ERZETARFEEEE =K
B BT RIRORARAOK) ~ AT
JRAK SIS B P ARV E 2 - SR E
AR AR AT AT AR (A0S S R A
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15 N EEPM, e REARIFE AN RRBET Ry
B T OKTIE -~ REETR - BRI
BB - DUERREIT R o 280
MR AT 7883 - RERE S TP AEPM,
AR GRS BR Y BB 39 B BT 52%
~ 68% 2[4 > H WG4 EPM, 51 S E2 AR HY
PM, SR8k 58 2 1 I i 12 Ml 4 B B2 A (SR e fi
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BRSO AN o] LU 2 T 6 BB S -

(Z)PM, sZE5T LR AN

HPM, 2 ~ St~ SR > —fieR
TRAERRIE EBZ2 )T R B & 5 5 0 R B E
AYARTE] S EH ~ BRI B 528 (2020)FRIZ
Kolste (2006)HY 71 A\ aimsbh - 22T b
Rl o iR e ZE T R (FRIG # S [ precautionary ]
KRB [pros and cons])ER5 iE 27 T E &
(FH % b B BB A K) - TR SE BTG (L H
FHPG IR RIS (8 55 S R R Ebe A
BRREMT AR PRV B Y AR B — B &
HERITER - RERTHES A FIHE
HE b EE e H A TG T R YA S
ARG E I BBRE - bR KR AR
B PR TE TET S/ NEbg R R LA
O o B EHFAIIE SR - B e 2T g
22T PIaTT R EREIEARUR > A E 22T 8
b B2 TP aTT B2 B AAYRUR © Skamp,

BoyesEiStanisstreet (2004)HY T2 28 »
/NN ~ U TR R E BB S
FRA 22 FREEE » Boyes, Myers, Skamp,
StanisstreetEil Yeung (2007)fVIE5 ERFZT IR 28 FR
11 ~ 175 E B S DR R B S R
B M E 22 T R AV RS - B B ]
B2 A N 22 SR R B B OE S BR (R IT B 2 1
ZHEEAIEER - HIt - KIHEHEPM, 22T
B RN A5 5 (8 N HYER BT AL AR IS 2Rk
PM, Z2 FRREZEREM A 2 — » Wil A2 T
TBEE A AR EE A E A PM, Y B JRUAT

(=)PM, s Z=5FBh7B81T A

By T ogae A RIE B g R R R
HIFZRE @ BB ER RAEFRMIRET RLE
HENRRETHOENE - BF - S5
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F Q020N F BT BRIVEL  AEE
RIRAT R - BIRTHE A RS BE—#
2 o Engleson#Yockers (1994)37 ki AHE g e
R R O ARRIREEREN AR - 2l
A BEA TR EE A RTESERIER
BREBEE  BEEAN SRS RERE)
THE (R ~ BUAGI A RIGEE) ~ AR
PEET) ~ ARREE (AR TR TE)
(Hungerford, 1992) - 2R » 7& M FHIFHE
W e BRI A R B2 A S s 2 BLER IR T Y A&
FEN AT - #EAE EDHE ERTEIAAR
B BB S AR IR E B R BL A LR
AR D HCEER B (O B Bt A 2 B e [ i) B
BUATTEN( AR S S R G R IR A S B 504
Z£) - Smith-SebastoEED’Costa (1995)84 111 T %
BTHAEEST) - FRERASER
S ERIRBTEINESEM: - &8 LR R
Woest i RV B R 2 E 8 - &%
EnglesonfiYockers s iff FHUEEHVE L » EFR
PM, ZE 56T R (EREEITE) EFER R - 4
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J(financial) ~ EUA ~ #15 J177(physical) » DA
MEETENHE -

T BRIEHEEHBRHERIERE N
EAR T
Carson (1962)[R By (HHEFHIE LK) (Silent
Spring)—E it T #%E2 [ Dichloro-Diphenyl-
Trichloroethane (DDT)¥f25 54, ~ /K& K BFAE8)
YIHEE - B A RTEERIRRBE K
fg R B ARV ER B TR BT K (R 72 Pl
SIREAVEREERTE - N IREA S 2 — A
& AFItt S H ek E R - WA - &
V)~ B R G EH 2 S5 BE - ¢
OIS IR AR A - ROREAIEER - &
AT DU 1l 5 85 58 g T e R ERAE IR 2R HYER
152 178 (United Nations Educational, Scientific and
Cultural Organization [UNESCO], 1978) - K[t >
HE 1999 FRIRFERIEA E N AT UF—H MR
ZERHFE > HPR011FEEXERK GREEE
) o EHMEEEREAEEE -
EnglesonEilYockers (1994)5 RIRIEH S
HEEENEEAER R EFEEREH - I8
BRSSO AR - B EELTS
BRGmESZFHEEEMSE - HIt > Englesonl
Yockers25 T 197541y ( HERREIE=E)
(Belgrade Charter) ~ B & Bl E R L
ZHAE(UNESCO, 1978)81 (FRIFH A RiZaT
=454 ) (4 Guide to Curriculum Planning in
Environmental Education) (Engleson, 1985)fY
e B UARIRA S BAAAH T
RIF - EREEA - R - BEME
ANRITEHEGEU A RTE& - W02 0
" BCEIE REREAT BRI 2R ) (curriculum
framework for teaching positive environmental
behavior)fE BE 2 52 11 5k s H R I 2 5 SRAZ T
X E I HAR 2 MR R M B s I
BIANRVE FIE 2 A IR A A B RE R e

BliwE  BUIESF

MEEE SZBURE AR SRR mE - &
&P 22 B B T B 4 B P b Rl (E Y IE [
BETR - RS2 BEAER T inEE
BISEARISE A EEAD - [FRFHS B
A RIBRITEIRGGE R (1T Ry) - BBhEA
B B K S AR DU 38 i e BRVE VIR
BRI (ER) — —IEERACE SRR
PRI Z BN o

— N\

= REHRHZ 2@

R TR E A &8 28 B AR 1% K K B
(B R RIERAITTEIEAE - SRR A T LB
RE SRR ST o G RCHE HI M FE % (Ruland &
Ahern, 2007) - fZ EEEEE 2 A Schon (1983)
oy B RE T AT R B U F SRS B B B2 A SR
LA BRI B R - Fit -
B FRE e A 52 B IR B S N A HY BN
B ZL B - AR AT IR TE) R
— MR 2 SRR AP B 5T B T A (Granit-
Dgani, Kaplan, & Flum, 2017) - [fj iz & HEEHl
=T A BEE - ZETLB
By ENEE A (R s IR EEAE IR T A BRIV
B BEhBEAEREEKE - S EEE
(Ruland & Ahern) - Arnold (2012)fJRHZE28 R
SEIRE R EE IR R 604 K2 AL » &0H
FHEG FERREHGER - HT4%NEEE
sk R R B HESRE IR = B B IR
HYSaR
FEBEST 3 £ (focused conversation method)
N 7@ E5ORID (Objective, Reflective, Interpretive,
Decisional) » & MR BEK EHESIFAR
HYH 774 - BB E 2 (objective) ~ [H&E
i (reflective) ~ 22 FE (interpretive) BT T
) 7E (decisiona) Y5 [EIR R » (22 E
& bia i B e E RS HY 22 E FERE (Stanfield,
2000) - ORIDVUERESE © (—)FEEZ 57
5| BB A 2 R A R B R R A B AN
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07 Bt Ry RS FNEY 7 18 T L S R R A
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EEAE R N AR TR ] » R
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Z 22 (Project-Based Reflective Journal Teaching,
PBRIT) &% i 2400 B B F i Bh 224
ETRESRERFT RIS L - iR
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RIS - EEIAREE 0 (Center
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HHEE 0 2020) - FEFIEEESTUEEA ¢ (—)ER
BHRTE © SREAPRTT TR E M 5 (D) AlfT
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F 5 (S)WITEOR © 5TH BB E RS AR
DA - (PBEETTEIETE © G
BB RPN » W RAHREAT
BUEAT BRGNP AT A FLBR - BRIESAS AT
B R R B E BRSO R B ¢ TR ~ B
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HEZEHEE R4 - 2012 CCE/5EH
i) o LAl 0 CCEfARITEI R ZE—
HEAEREREMEAAI B S - BPBL -
ORIDIYEEE SRR B A = S AHRE - B e
TEFE R - IR TEEEI TR L
B, FRERITR L FERI /N AR A 1
GHIRERIE AT (PR EE - 2011) » HORERA:
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TR RGN Z T AT R > 2RERD 5
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FHEWER > BRREENRREBEEEE
1 o RREEWEERER - S Xk
EFER AR T RS 2 #2800 - 12t
AR A A

24T
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BliwE  BUIESF

— -~ HiER

AT ERIEUE - S5 EmRE
PRIV E Y KB LS 2138 A (F
HET19N ~ AT N 5 TAEG34A - TUAELR4
N) © FIEHIEE SR E R ER AR 4 o &
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BB ANGBIE S - B AR - RE AL
S0 B S LRSS » W IR R
BRI - OB R SR AR 2
RAHAE ST o TT DA ERT BB B A SR A
FA AR R IR A\ BT -

= REXTHAEE

AT B T SRR ST H A ¢ ()
B AIERE B e AR % 5 (D)8 %
RESEISE B LR 4 RRAT B R B4 B
(5B HER RIS TIEPM, 22T AT
BHK - TESERERER AR - 0l
IEBREET Ry R A2 22 Hi(Engleson & Yockers,

=1 : PM, I FIRIB R B BKIR A B ITHIERN = 38)
HTHI &Ml
BBIE RE M SD M SD t p d
PM, 25 Fia % 43 110.18  13.67 114.08  11.84 2.07 .046 0.305
PM, 25/ TRl 10 6.26 1.72 6.63 1.24 1.06 295 -
PM, 5257 F b A 13 41.82 5.66 42.47 5.14 1.16 254 -
HEZE TR 20.37 3.00 20.00 2.37 -0.84 405 -
EEZFEE 21.45 426 22.47 3.75 2.08 045 0.254
PM, 2= FF5761T Ky 20 62.11 9.84 64.97 7.62 1.66 105 -
SARTTED 4 13.53 2.13 13.68 1.65 0.42 .680 -
LR TEY 4 12.39 2.20 13.24 2.19 1.89 067 -
HE HTTE) 4 11.87 2.76 12.37 2.16 1.06 298 -
EOETTE) 4 12.68 222 12.87 1.63 0.54 .595 -
HETHE) 4 11.63 2.92 12.82 1.87 234 025 0.485

E LT BRIt A e R R R K -
2RRE 0.5 >d > 028/ NERE 0.8 >d 2> 05/HEIRE T d> 08/ ARKRE  ERIT2EH
Statistical power analysis for the behavioral sciences (2nd ed.), by J. Cohen, 1988, Hillsdale, NJ: Erlbaum.
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4EER(R6) Wt N RATEN T ACGRIE ~ SMEATE - BUATT S T2
B~ R R R SR ) AR 0 SR (3922 5 i
RS BB O - B
EZETEES 2.5 {iEHungerford (1992)A713TE/TEY ZMIZTEH 1D
TERE A H o W/ NEREPM, 28 T ST 8 H E 6
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% SEAR T b ATAS M E AR 2 AL
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B EgEmEER R TVETT RERGH
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ERHE R /1 720.80 ~ 1.26. 7 [H] © 22T
b Rk 7> B R (13 EFETHIEe(3) ~ Fllig
FEMT(3RED) ~ AH 3 B (478 BB 1~ R (37 57
VUi - B REEIS3 ~ 48 RTEE B A
5 2B ETT Ry ERQ0E) BER IR TE)
(478) ~ &R TEN4E) ~ RS TTTTTEI4E) -
BUGTTEN(4E) B E TTEN (48D F TR
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PM, 225 T2 M SD  EEE(%) M SD  EEE(%)
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Abstract

The purpose of this research was to explore the efficacy of using Project-Based Reflective
Journal Teaching (PBRIJT) to promote the development of college students’ goal of environmental
education and PM, 5 (Fine Particulate Matter < 2.5 um) environmental literacy and investigate
the performance of their curriculum planning in environmental action project. This study
adopted a single-group pretest-posttest design. A total of 38 undergraduates were selected using
convenience sampling from a university in Taichung City. Participants completed 9 reflective
journal tasks of PM, s air pollution issues through cooperative learning. The instruments of PM, ;
environmental literacy scale, air pollution reflection worksheet, campus PM, s prevention action
project report and in-depth interview along with teaching reflection were employed to assess the
students’ performance. Investigators conducted descriptive analyses, ¢ tests and content analyses
on the collected data. Research findings revealed improvements in the participants’ cognition,
risk perception and prevention behaviors of air pollution. The PBRIJT significantly improves
undergraduates’ PM, 5 environmental literacy. In addition, this study provides evidence to support
that PBRIT significantly improve students’ understanding on subgoal of environmental education
(citizen action skills) and environmental action ability. The implications of the findings and
recommendations for future research are discussed.

Key words: Reflective Journal, Air Pollution, Project-Based Learning, Environmental Action
Project, Environmental Literacy
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