.~ BHHE R =/
: : . BB S A
. - The Education University ipafi:’f o fdence
- OfHOIlg KOIlg | - and Environmental Studies

IEERNEARRTBIE

(BREEREEH
HE - RIE - NEHENEBERRIRREND) R

"TERHBEER. HEHB AL
=1t R ERIR IR %
RIMEPEEE R HEHERRGE




REM  REEE..
BRI oo

BERRFBRE ..o

BERKRRBE

"R, KRR

"HEREE . TR




AAEEEREREEEERSHESERTERBUENEERKRR - 8REHE
IRIEARBERRIFERE - DURFHEARE - RENHEBENEERNE
E - DUeERARME -

WREBBERANEAEFAMMARREEZORI ;

RESEHEBNME - LEMMETHS  REXBEBHLENERR ;
RPN SBE(EEEEARINERRRABEEETS
EEERELE  EMMMAMANEAISMERNE  MHBEEHE  BRE1E
BURZ BB R BORTTX

EERE TENEESRMEE - fAINER  ERERENSFERMERRES
PR -

PEE = P E= T

BERR

WEER




A NEEA ARENEEA
= "EERE , IRE BENBERRE
I B3 18 L 15 EaEE ML
BR
=x

THERRE B EE SRS RY
=352 | 5} PNERERAMZH
EFF L
# B4 % STEM Ea9i 8L
B el S Y H A
gRakig HUF
] RIB BTN o FEEEERT
=) PR = § L FERBL
REBTE & BB A IRIR
PR = § L =4 5L
FERAATLERE AR 1E L
RE R R
*ﬁlu\ék Tﬁ:t




FERMESAEHEE2ME TR ESERIME -
FARBBERRITBIE -

BB, IRTE | - BER KIS HUS L I R 1

(I}

)

FE8IB | IR "HEREE, &

XY

\

TEBHBEREREE

TR, TR - HESBETEMRERETUFENBENERE

= E Rou:
= Ty s Crvap
Eduostion Education 3-13
3-13 International Journal of Primary, Elementary and Early Years Education
oS WS on: 03004275 (Pring) 14787575 (Onlina) Jour

Learning about the types of plastic wastes:
effectiveness of inquiry learning strategies

‘Wing-Mui Winnie 5o, Nga-Yee Irene Cheng, Cheuk-Fai Chow & Ying Zhan

To cite this artide: Wing-Mui Winnie So. Nga-Yee Inene Cheng, Cheuk-Fai Chow & Ying Zhan

(2016) Learning about the types of plastic wastes: effectiveness of inguiry learning
Education 3-13. 44:3, 311-324, DO 10.1080/03004279.2014.97623%

To link to this artiche: http://dx doi.org/10.1080/03004279.2014.976233

The arrent iszaze and full text archive of this joumal & avashble on Emeraid resght at
www.emeraldinsight.com/1 467 -£6370.htm

m Published online: 10 Mov 2014,

{]SHE

82

[? Submit your artide to this jeurnal

Jahil avtice views: 264 242
Bt 1 Chmor 212
Ayl Xk 336

.
h Wiew related articles

Q Wiew Crassmark data

e

Sese jare 4
Wl e 3, et
=

S ety Lt

D = i e

Education for sustainability using
a campus eco-garden as a
learning environment
Chi Chiu Cheang, Wing-Mui Winnie So, Ying Zhan and
Kwok Ho Tsoi
Department of Samrz mld Buvomnmal Studies,

Centre for Educati inability,
the Education lhnmuyal”onzl\oqg Hong Kong, Hong Kong

Abstract

Purpose - Thes paper sms o explore stiki porspectives of the role of 2 Gepes m

wducation for sstscabality (ES) h'mmbmmmmchmmh:ﬁwnpﬂn

mmmm[ﬂ.afwnmryms 1o realize the concepe
Serme imerviews wore condacted Lo roviad stakohoider

mﬂamm‘:’ﬁasdsmmwwdhﬂm‘nﬁnw

Finﬁ-rlulnmwms axpected cognitive bearsi dl—xsmbemhnmbym:
stakchoidors.

The use of afiect e
ﬁnshdn:;imbcﬂ:‘ :&‘lm r:?o!gﬂﬁihpnmldmmmmdl
quﬁ. ﬁi_d\dhs. o vz a PLE to 2 IS

; T of cffective > d

X " P

= a=aPLE derrs. It 2w shodks light oo the i ot

mmgaummmhhsm -2 m
This is Se first study © apply the FLE to ebaace EfS with the ad of

mghthmsmdhﬁmmﬁnnm&:gﬁmrﬁ:(kmmm

mspocally in its eductionl stady i possitly the first 1o rovad in expectations

betwoen das and other sakcholder groups ad ) wsng Koaigs o al's (2006)

= wmvum:ﬁ

Keywords Cam eoo-garden, B Ir:wailml-md outcome,

C.xrdnbudlurﬂngﬁﬂulbwcfnlhnng PLE), Sakeholder penspecti

Paper type Rescarch pages

© Chi Chiu Cheang, Wing-lﬁ.n“m:Su.\ngh:ndewnk Ho Tsoi. Published by Emerald
I\ﬂlhrglmmlnur.ldelspnh)dmd! Crmuv:CanmAnrihm(CCBY!ﬂ;
Tiomos A g i ticke (for both

=l to full attsibution %o the ication and
mmﬁﬂmsalmsmm%n tpclicrenti i gl Sy

The 3utbors are gratefal for the fesncal aupport of S Contral Reserve Fund, the Eduction Uninensity

Hruo Hos Ip and Ms Hobem Yeung for ther kgistical support of the interviews and data
The otrutive advizs o e e : o Highly sppesci

' So, W. W. M, Cheng, I. N. Y., Chow, C. F, & Zhan, Y. (2016). Learning about the types of plastic wastes: effectiveness of inquiry learning strategies. £ducation 3-13:
International Journal of Primary, Elementary and Early Years Education, 44(3), 311-324. DOI: 10.1080/03004279.2014.976239
2 Cheang, C. C, So, W. W. M,, Zhan, Y., & Tsoi, K. H. (2017). Education for sustainability using a campus eco-garden as a learning environment. /nternational Journal of

Sustainability in Higher Education, 18(2), 242-262.







(1) B=ER

FEUEBBEYNERE  HEFEL EREYEEEE-—SRAOTEREY
RIBIRIRE 2005 FIRERRAS $i/:]9€/\$§ﬂa§/l\ 3 BB -

HE-T  EEELASVEBREL?
318 X700 B X365 %k =7

*https://www.yearbook.gov.hk/2005/tc/2001.htm — BB A EFE - HEAONERETES
6,970,800 A

EREYEETSEWEEE  RAEAE - & 2018 £ - BMAIHE
R .

TEAEEIR

Detection of Various Microplastics in Human Stool: A
Prospective Case Series

Philipp Schwabl ', Sebastian Képpel 2, Philipp Konigshofer 1, Theresa Bucsics 1, Michael Trauner 7,

Thomas Reiberger T Bettina Liebmann 2

RIBHZ G OEHBIEH 2020 #E * - HBAMN "EIITR 5 LERE 2015 M
BERAF L - ARARBERBEMLEWEE - SREBRIWHEAS -

4 1 ON UMEI our\ w
HEEN
i ﬁ a9

SRy pHity eMoy
ﬁﬁ,ﬁﬁﬂé;ﬂ(scn 77 [N

7
C o
70 @ c0) @
= aERRGERT Rermune
MRCRR enEIRme ‘wpare

WHiTy eniTy

ﬁ‘ﬂy
77’ LELCEL] ey
gﬁ*@' nnth |

f 69 wnEGA

. 65" HMERE

LIBIEIREEHE 4 (2020) - https://www.wastereduction.gov.hk/sites/default/files/msw2019tc.pdf

JIBIEREE (2019) - https://www.epd.gov.hk/epd/tc_chi/environmentinhk/waste/pro_responsibility/env_levy.html

3 Schwabl, P., Koppel, S., Kénigshofer, P., Bucsics, T, Trauner, M., Reiberger, T., & Liebmann, B. (2019). https://pubmed.ncbi.nim.nih.gov/31476765/

UEBEEEE (2021) -
https://www.consumer.org.hk/sites/consumer/fiIes/wfstudy,reports/20217CounciLSC?Vll,DarkGreeanorWeb,20210610%20%28CHI%ZOExe%2OSum%29.pdf7



(2) ¥R
SERE Y sE R

B2 (O UX

°¥2}¥ R

faﬁl'

ARLRNERER
m Ma %7 aq (28 Q)
BEADS . A% Sas T o1 B

g’ %5? A &

BEA - XBRR AR 4
aSEERHE 02 KRG~ BRI - e ﬁﬂ;ﬂ (e

m R B B - B EDR
K BERAE

0 K TRBE
19 A4 A 22
2HEB
15 R 2 FED %

BRERAN
[EE | 3k

Rol oK ROK | © amsrese

?ﬁl@‘fl =
5B B 28

Dump Less Save More Recycle Right

MOBRIEFARELBRBAFERITR ?
o HEBEXRRE HEZRVEREMNITEZ— !
o RIFEBEXRRNE | RZ LRS- RS FEIWTR !

XX

Wid

o FRHUBRABLBERHBAF - 7
o EEBHREMERRERNTASE -

LIBIEIREE (2020) - https://www.wastereduction.gov.hk/wrp/recycling/prps_handout_tc.html
28155 (2021) ° https://www.enb.gov.hk/sites/default/files/pdf/waste_blueprint_2035_chi.pdf

(BBEREBER 2035) 2
"TRERE - BRER - TEEMHIE,



(3)

HERADFEFHRERNE
AR REBERE
L2 BE, EEEBRPEE
B (HERER)

ALA

TERRBLEH..EH
28 B 4w o LI B 2t 5 28

Bofg! (RIEEBEX)

XX
o o |

BRFTERE—
(FARINEERES) SEHBEMNRABEN (BB oHERE) 7

BRITEIRE_ :

(M—iE2EREE) BEAVEFBERN (£)

\

\

Ve

DR ?

* Kurniawan, D. A, Astalini, A., Darmaji, D., & Melsayanti, R. (2019). Students’ attitude towards natural sciences. /nternational Journal of Evaluation and Research in Education,
8(3), 455-460. doi: 10.11591/ijere.v8i3.16395
2 pyatt, K. & Sims, R. (2012). Virtual and Physical Experimentation in Inquiry-Based Science Labs: Attitudes, Performance and Access. Journal of Science Education and
Technology, 21, 133-147. https://doi.org/10.1007/s10956-011-9291-6
3 Ko, A. C. C, & Lee, J. C. K. (2003). Teachers' Perceptions of Teaching Environmental Issues within the Science Curriculum: A Hong Kong Perspective. Journal of Science
Education and Technology, 12(3), 187-204. doi: 10.1023/A:1025094122118



(1) B=EE
RIBEBERY) FAREE

\
\

RIBAAN B R

= EAa
B ?

RIT?  REE?

e, BFRBE?
= T~ -

BHERS

BEDEE BB RES

= IEMERP EP T
"RIEER . ENERE
HRBWIEHREENE
18 -

BFEE "THAZHE
EHRER - BRIBEG
B AREMNA® - L7

ERBRBEBIFE DR &
E DB EEES kmE BREIH
BIFRIER° - B FEE

Jeronen, E., Palmberg, I, & Yli-Panula, E. (2017). Teaching Methods in Biology Education and Sustinability Education Including Outdoor Education for Promoting Sustainability-
A Literature Review. £ducation Sciences, /1), 1. https://doi.org/10.3390/educsci7010001

22316 (2012) - http://www.hokoon.edu.hk/weeklysp/1212_3.htm

3 Kurniawan, D. A, Astalini, A,, Darmaji, D., & Melsayanti, R. (2019). Students’ attitude towards natural sciences. /nternational Journal of Evaluation and Research in Education,
&3), 455-460. doi: 10.11591/ijere.v8i3.16395

4Pyatt, K. & Sims, R. (2012). Virtual and Physical Experimentation in Inquiry-Based Science Labs: Attitudes, Performance and Access. Journal of Science Education and
Technology, 21, 133-147. https://doi.org/10.1007/s10956-011-9291-6 10



2
BB RR: (D) BERE

HEEEERETEERNREEE
FEENERRRE—
(B8  BFEHEMEEERE) EESHBNRFEE (BBHISAIFEE) 7
KRk 1 : BFREBBNRABEHEB D HRIRH
Rz 2 - BERBWRFABEHERB HHERRE
HFHRENRARRE_ :
(HEEBFEE - ERES) EAMRFEE (LRHEHBRURED ?
Re& 3 : BFREIEERERVNRFAZEHER /D HRIRH

(2) ZKFRE

¥EEES ( quasi-experimental design )

i T

TIB/BEEE HWEBTE (HIU, BERES )
(E54 =
EREz A
Mai% o RSl
EhlEE 3P EE

kiﬂﬂ%,ﬂilﬁ FRA% ; B5S /




(1) BUBWE

PPN

Al - BAIEE | BEEETTIER - BEERBRIEAIRE

0 (GRER) ¢

()

BRERNEMHREE?

O 4843
mESH: ]
O&id
O & PR Em AL

THUBMERYEIRRE IR
{EANEIE?

O Femstz
O 4R
[

0O Bz

AEEWERREY ?

0O BASREWHRERS » THWE

0 BASREREVITIRME » MERIZHEY
M3 AWIN

DEAZBRERECERBRMA » BAXNE

B

géﬂﬁ&ﬁf&%ﬁﬁ%ﬁﬂ » EMGRIZE

B PPN =S MER
BRI 7

N E RS
O EF->ER>HE
O EF>HE>ER
O FR>HE>ER

BRI LIS ASERERIE
[Eltiz?

Os TozE

0Oz

10

12



(2) Framstsas
T8 (BERE 2 8FFE)

o AREREBEIIERRE—HEBIERSHE
o AFE: BBMNEENQ?EAE?
o FIRE : ZBZEMEHES ? ZHESTUAR ?

o ERIRAVERE .

5 E
ZEHRE

£
BRAR
i 5 iE
ZEHRE BE
BE MmAE :
BRAR . BRAR
5 5 iE
BE BE
BRAR BRAR

(HEEERESR 158)

13




(2) FraEflsaRET
TR (2BEE 2 FNER

4/%”_ .

« IE1-65REBARAME o IEEBKPILTRVER
BKE BRARGEE K
- BEEAE= - Wi s BEEAE= - Wi

e

« IBEBKPFIERELS
BRARBGEEE AP

s BEEAH=R - Wi

il < N

EAHS(MNL0gH - £2%) KR (B )
| (&Ko)

(HEERESR 158)

N




tIEEB 4R

BEEE | BEAE BT R INERES
U - RS EEEN

é:') - 5 W5 X - 5
iz : AHEE Bk - T
= REAR . BIAAKKE MR
AR - RS

A - R EEA Kz

C.J iz - LBHEE s - T
BREAR  HRBH - KBRER
B BER

@, ovC fish - RAiEE K- 3
SR AR RERE sk
AEEREFERSE
B 2

633  oPE TR - BSHE X - %
iz : AHEE s - T
BEME  BES  BLES
BE EES

A MR - fHanE .

(_5‘_) PP Mg : MR e 5
BEMR  MREEE A -
tres

A BE  HEERSNE

Lﬁ) PS MYER © AT ER 7K 23U
BEME OB CDER - 8 Bk - T
e

£

OO | other BEME K AREERS RigiF

15




R 7T
LhERAT - HARBHIE  STETREEANRASENER I BN

4 ,ﬁ N

2148
EThil : a %3

16



(1) BIBMA - B2

Bl -

=18 : 518 /7 1@ / 10 {&

(2) NEDH
S EREEEY A Y

AR el
EE : BB U BZ/VEERFLEW ? | E1 7 7
[E]£22 7 7
[E]£23 10 7
[E124 7 7
[E]25 5 7
[E1226 7 7
[EE7 5 7
[E]E28 7 5
[E1E29 5 7
[F1E10 5 7
AU &l
EIE EEHAH EIE EEHAH
5 1@ 15 fi 5 1@ 5 i
7 1@ 17 fi1 7 & 33 1
10 1& 8 1u 10 & 211

17




\
BB AR (W) RRAE

3) E—F DM

AN

STEEHEREABRILER
E=EZEIRHAR/ 2EBESBAR = ZHESE AR

A1 &3
BE | REMAK BE | REMWAY
5 [ 15 fi 5 (8 5 fi1
- 78 78
10 1@ 8 i1 10 & 2 fi1

(17 /40)*100% = 42.5% (33 /40) *100% = 82.5%

SHNE B 42.5% L7 F 82.5% -
(4) TERFER

ERBESHRE
EIRAEBE

18



(5) EREE(RER

AN AAAAAAAAAAAAAAAANAANANANY

MR B FEE EIERR
R | AAIBEHAR | BAEBRAR | BAZHAR | BASZHAR
1 5 16 2 12
2 4 15 2 10
3 3 13 1 10
4 4 15 3 9
2 10 2 9
6 3 11 1 8
BREERE—
(Bf  F R EMESERE) ESEIBNRFEE (LRBHEHIRE) ?
KR 1: BFREBERRFEEHER 7 RV DAV
K& 2 - ERBNRFAZBEHERB HIHERIRE 23V
BWREEE_ :
(HEEBFEH - BERES) EANRFASRE (ERHEHRURE) 7
& 3 : B FREEERERNRFEEHERE S IERTE AV

(6) ;EII:I:IIH\I:I
o SN TEBMRIEE ) BEENEE - JUIRSBEHERBEY) R IERVRNE
o AEMNHBEREIIEN  BF EBHRFABELEBIBMUREY

19



(1) BREAM
BEAEKXKEBLEREE(Eco-Garden)

EABBEE NG ZTEE—EEREE - 2016 £/ - EREREERTIRIEN
FUIRBMARERRGTD  £RIE - (12 - BRE BREALTIBERHEZNGE
REFEM L BRAREAL -

o] #5E BB ( Education for Sustainability, EfS)

(M HERARRK) (1987)EaFEZREREHRMERERSHNERTER -
FARNAEEAREERENRREER ' - MUBERRABEPENEZTETER

BIUAEEN (Ehh ) ERBER
BRI AU EE

* World Commission on Environment and Development. (1987). Our Common Future. Oxford: Oxford University Press.



(2) ALERE
FREPIRARFNE - Al

o WEN: SELERERS

. Ei: AERFBERY —DITEELE
o RBE: BARSALHEEED

BRUNITESHFNEHRWEZIRIE ( PLE ) FNHIEREZRZEMES] PLE s&5TLL
ERRRBENEERE ?

EERHE R
¥ PLE 30 5HHUHAE BERE
BEEEL
PLE 3
(3) RREHKRFREE
PRI

BE—  ARFNERS  EREMMTRABENIJFERZRAS (EfS)?
B M EROER - ERENTEEENEEIRIFE(PLE)?

21



(1) #B=ER8

[(mw:

2740/
) E5 - 7B )

A SR L=

4 #EE (Eco-Garden)

B WBEHIRIR (PLE)

o5 ERAE (EfS)

FEHE

22



(2) BRFaxat

§ 8 &
|_|

[ ]
5

&

 KRBE— : ARFNERS - EREWEE
FHEENOFERRAE?

« RABEL : MISHENER - EREWNEH#
EIRWEBEIRIE (PLE)?

R HER? \/BTE%IE? \

Bl

23




TEREER, XK () BiTEE
AxaTEREIRE
BRI A2 AT N fE &
PR FEREE—

- AR %E S EREWEIRABPENOFER RIS (EfS)?

axaTahEIEERER
- Where Why When How Who

WHAT "4+ BB EER?
WHEN " ramsemssmzs?, v [ B E R B
HOW " AASEMImiEF B TR AR R YA )([%ﬁ%a%KT%m%

J \\

) WABRASBER HOW " EEEMEIRA BN EEME?
hEIRERE B F

p

N )

4 REE B RIS (EfS)
. BERLEE? . BRREEETEIEEREEN?
. HEEBEER? . EEEETEIELE BT

o FBLEREHERAETAL? . HEREEHIELEENRT?
S AN & =

¢n

R EEE .
o GHEIRES? HEITEhEMEE? SAEIAZY hEEE? ERE?




O

" rERE ) IRXE

(1) BRWERD

THD (50 E ) RRBE (FHhE)
o HHBEFERKENERY  ETHENTHENBRLER AR (URE
BERBERAEREZ —ELRLESEAR )

o FIEIRRE

o FHERCERERR

o HEBEBNITE
o EWAFHEMRLEE
o HEFMNEARRNEE BLEESR
o ERARMTET N

(=

(PIZRERE ) K~ (EHTHR)

gl ESE - 2
B LEIRIRITED

REERSEE RS
-
BESEEEAERN
B

) BB
R st el K BIEH T
1L BERE |- ROERSEERDS RUE—ESVENSE | MEHHELRREEE
AEE? s Ta SRH—ETLRBER

SERENREER

2.EREA
EERRHE?

3. ARLERL Tt
BRIEBEEI

RE?

HERW - E2E23|
EHERGE
BERERRN - EEE
B ERERRE

=i - ARBEREEE
BENRA - RETH
iEEHER MR

AT gt - mEEE
RSB SR INAES
BERERRN - EEE
TV RBEREIRR BN

B

MIER D& DR K BERE
RIS ERIINEE - K
BERE P AREERR

e B2t - AR

Pavay

i

ELERMTEENRE 7 #
R~ B KBERAIRIE

///’”__“\\\\\\

25




4. BRAERE

EojERE
BHEHE
A?

o o B ERRE
o £ AR EIRY TR 511
BRMZLERRFRTA

Ao o [ B SRR

7R oI TR
22

BEEERIS
BEEREIR

>t

;

A\

F5E: ME R KERHEEE
EERR

KI5 BAER B EERI

EBE: RRAETEMIREIEBTIR
RITANEE - MEER
MUBDEBERER

2EE - BERSERBEA
£REEREB

5. B EE)
oJER|ELE
Hey?

SEEREE - RVEAL
Wt R BB RAR I
T RREELF
SEZMRETRERR
BIFY  RBEAR
MZLEIRRITR

N

ETWIREE - THA
Z/VMIRE R EERR

H - MRBWERE
SBEEEH mm
2 RIENATR T
= RERER

SHEFEEHE - R
ANBEBRERRIEN
RUFRE %

R 2HEBZERETRY

6. EEHE

EEOIEE
EEAH

—

177

EEMR T ERRERIE
frinBE

EEMERPERSRETS
g BEBRBRPERI

B RREEETR
ETER - BERMS
12

BB T AT A A
BEt

B BRI AT HEE

EEFR TR

MERDETERERES
ERAEREREE - B
A% T RN A0 A% 5 BN FE LA Z Bl
R IVETT

BERAER L

26




NS

1. SREEFAEFSOFERREIENTEA

2. /RERENES  AEAREENHEEE

4 N N N )

| BRERRNE

N LaCharite

EREEERS . EREETIEIA SRS

SYBEHRBT Eﬁiggg EEBRROAN WETR T

RERRYE %iiéwé SENEBLE SR BEREREEDE

MIE D e B E SEEE

MIROTT R B o

A1 7 fEE

. J AN N J
BRI PRAYRERZLHBANESR. ...
B BOEYEREEDNEAYEBENPHE....

1 ¢ )

4.'_’>’!'jj‘ 4

! LaCharite, K. (2014). Cultivating sustainability: impact of campus agriculture projects on undergraduate student connections to nature, environmentally responsible
behaviors, and perceptions. [Doctoral dissertation, Prescott College] ResearchGate.
https://www.researchgate.net/publication/301543144_Cultivating_Sustainability_Impact_of_Campus_Agriculture_Projects_on_Undergraduate_Student_Connections_to_Nat
ure_Environmentally_Responsible_Behaviors_and_Perceptions

27

O



ME . BRaklE

THL . SRE - H21E
EREE Rl 55w
FREIERET @ HEA
HAREHR : 2021 F 7 H

IRERTBUBAEME - BUIMFHERRE - BIHRLE -



