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National Education in Hong Kong
Vocational Training Students-From a British

colony to a Special Administration Region of
PR China

TUNG Pui-shan

Vocational Education Teacher, Graduate of Professional and Vocational
Education Program of The Education University of Hong Kong

Abstract

Since the British takeover of Hong Kong in 1842 as a colony, the British
government largely neglected local education. It was only after three and
a half decades that local education issue finally brought to the desk of the
British Governor. However, the sole purpose of Hong Kong s education
system being to cultivate a workforce to serve the British. This led to policies
that encouraged “valuing English over Chinese” and “de-nationalization” ,
causing Hong Kongers to lose touch with their Chinese identity almost a
century. While approaching 1997, the government had allowed national
education to be reintegrated into the mainstream curriculum. Challenges still
remained in fully incorporating it into vocational and professional education.
The difficulties lie in transitioning the long-established economic focus
on skills training towards a more balanced approach that also emphasizes
national identity and historical understanding. Reconciling these competing
priorities within the vocational education system poses an ongoing challenge
for policymakers seeking to nurture a new generation of Hong Kongers with
a strong sense of Chinese heritage. This paper analyzes the difficulties of
introducing national education to vocational training in Hong Kong.

Keywords

National education, Vocational training, Student training
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Text Analysis of Chinese Career and Life
Planning Education Policies for secondary

students- From the perspectives of Policy

Instrument and Policy Implementation

YANG Yixing, WU Siu-wai

Department of International Education, Faculty of Education and Human
Development, The Education University of Hong Kong

Abstract

Along with the new College Entrance Examination reform, regional
governments have implemented policies to promote Career and Life Planning
Education in senior secondary schools. In regard, it is critically important to
analyze corresponding policies to understand the focus of the implementation
of Career and Life Planning Education. This study conducted a text analysis
of 15 policy documents issued by provincial institutes with regard to policy
instruments and policy implementation, finding a focus on the construction
of a macro education system and uneven use of policy instruments.
Furthermore, combining policy instruments and policy implementation, low
fitness between policy instruments and policy implementation and ineffective
policy support are observed. Therefore, it provides future implications to ask
for stronger central support and an optimized top-level policy. Specifically,
it needs optimizing policy instruments structure and matching policy
instruments and policy implementation to facilitate the implementation of
Career and Life Planning Education.

Keywords

Career and life planning education for secondary students, Policy
text analysis, Regional Education policy, Policy instrument, Policy
implementation
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1997 7R 1 BRXEABEMTYR > A TR ERBUSIEM LY -
FER TR KT EEZEN 2000 FHERBEMHARR (KLELE > &
AR BB HUFTHEREEZSR —F—HEHUFTER) - £HRE T
BERFEFHME AT E LK E RN - 3B ZFMN 2001/2002 £
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Pre-service Kindergarten Teacher Training
Programme in Hong Kong Vocational and

Professional Education: Review and Analysis

Cheng Tak-lai

Department of International Education, The Education University of Hong
Kong

Abstract

HKSAR Government has actively promoted vocational and professional
education and training (VPET) to meet the future workforce needs of Hong
Kong society over the past decade. The pre-services training programme
for the kindergarten teachers has been running for nearly 40 years in
the context of VEPT, which has continued to influence the development
of early childhood education and services in Hong Kong. In order to
explore the future development of the programme, this paper first review
its historical development through literature analysis, and then examine
the its current situation in terms of ‘qualification level , ‘vocational
progression pathway’ and ‘work-based learning’ based the report of
the Government s Task Force on the Promotion of VPET, which provides
insights for the industry and academics.

Keywords

Vocational and professional education, vocational education, early childhood
education, teacher education, kindergarten teacher
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2020)  ZALZAAB FE LI R A NG L8> TRIBUMER B
ELA mMEFHRERHYT AR SEESTHER EEHE
R TR TFEREZEL SRXAEERE  S2EHEEIXAKRE
2w £EFKAE (Hayes, 1996; #té54 > 2000 > 2020) ° T L2 4 H1F
RBAR%E 0 HT — B EEEHHEHHIK%E (Bruning & Kauffman, 2016;
Ahmed Kent, Keller-Margulis, 2021 ) ©

SAFBEF T EAAR A AGIERE (Mayer, 2008) ° £ 4 F
AEFITEMAEEARRMEA > (Li & Chu, 2018; Wu, Yang, Hsieh,
Yamamoto, 2020 ) © 4 & 4 wfae 35 E#E B E Fo B k6328 ( Eubanks,
Yeh, Tseng, 2018) ° PREF IS AR HEH EEFALRETEE L B
RHEH &4 A 3 (Vurdien, 2019; Wu, et. al., 2020) ° 24 A F 4
EHEXR RS A TSR IREM 0 R X REER BAE
7% £ 45 & 3. (Hadiyanto, 2019; Vurdien, 2019) #= & #& 258 (Witte,
2009) -

e bitm EFTAEM-PFRRRAZAELR B HAAE - A o
BATARIEREF TR AR EEREGEMR  ZRIFARIA T ZH
AREEMFE BT ) E &3 (Wollscheid Sjaastad, Temte, 2016) > it
LGk u) B Rk FAR B E &3 (Eby, 2018; Eggleston, 2017) -«
BRREBEXTFTHERATXERZR > BZAIAARAELANEEER
TFITEHTXERAZNAR > HARTTTERETHEETSINEAE
P SXUEER > XAEFRA SRR B BIEFETRANGIEN °

SRR = AR
%R e NiE

FELEREETFTIEADAREFRE  XEE/ELR > BRIt A
#xse (Swarts, 2016) ° Mayer (2008, 2011, 2014 ) & % &84k =2
ERAXT BEGROELT bamAtE LB LRk RIALE R
HBe EFTHEZ—#SHEM T A (Mayer, 2011) > #2450 88
148 B 04 B fo Jo 3 AL A B EE S (Li & Chu, 2018) © M £ 4 F A

y



EFITEEEXAEYETNE (Vurdien, 2019) *» A& A 24 B4 E
P PN .

Fisf & F TR AEb Ty fo SRR TETEF T HE > LA
REM > FREM EEFEFH REEERAHIE > HEFEEE
FIEBELYE T MKiETEE (Kukulska-Hulme & Traxler, 2005 )

EFTAFBPEAERA AN TANGTFRERL - FATHAE
FIREARFHGEENT X REXNTENFEZTLEEL - 24ARE
BEEBEEL LA AERRFFANEET SR EREGEE  ER
BRFE > RAEEHKERZ L (Eubanks et al, 2018) - 24 R EZ
BHERMAFZEET > ARERTRARFZHNETFREE > 224
BHBEREHTRAERZENETL MATHRIERLAFA MR AEHE
G435 3 44 B 3935 (Vurdien, 2019; Wu, et al., 2020) ° A $jAZ 5 X F
&) % # (Hamouma, Menezla, 2019; Elsayed, Hassan, 2020) &’ 44 A
PRI B RAXRBEEARERLE/HELRL -

B1E 8 B AE R FAF R B B 4

BEABRBRERMEZESAREL  EREELBTE T OB R
Rk REAGEAHEFHEZZCHRE > AEEFERRIEHEZ
&) B 1418 & (Pajares & Johnson, 1996) -

PA T B KA EE A wE R IR o Pajares, Johnson & Usher

(2007) #£ 5% B HRAAE RIR > BPARTEE - HREmR > A GHRRS Ao

AIARAE > AREEAF B RAAEA M - BT X 0 BRI B BRIAERIR » FAE
=I5 15 B £k ke (Pajares et. al., 2007 ) ©

MRERLEFERAENETRERER - THELHR - A IRR
NAeE BBRETARELZAGEERR S L LR T HD & o) F
KAFBAM > RRBEEFERANIEER - BRERA BT RANIEE
MEFLEHERBIANADEHRBILE BT TREEORES - FBREA
S8 B BAE 0 L EEM RS FE LB (Pajares et al., 2007) -

T B ket BEL R 2 B4 B B14 © Schunk and Swartz (1993 )
FHHARKAERRBEVERIIMER RSB A KM TR - 22 AT EH
BA% DA EN 5T RLERABHRS  RAVETEAFE
HAAE  MBABAF B RELAEHA RAF69 5 1F & H (Pajares & Valiante,
1999 ) ° Graham and Harris (2000 ) 45 1# A it & = g5 F0 18 %] & VB35 & -
HEFERIRZNEE > RMBEWRAERR - TRLEEE BBAELR

BREAERRY TR > REGFE AN -
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FREERR  RERGEARAER

AR B BRAAAE RRIT B R B — B2 R 0 18R B 6 X8 A BT X
KPR i~ A3 A FHUEFNER > EATAE A XARR (De
Carrico, 2001 ) *» SR B E/FEEE ARG E » F P RBELEALNT
YE& IR o

BEAGELRFEELEXAERBEEZRAE TR OB EES
Wey)FHEE)F b B ETHE ehi® 4 (Berninger, Cartwright, Yates,
Swanson, Abbott, 1994) - H B8 1bx FF0é) Feyik B A FGAER% A
B 2 4 0 HAE &3 (Limpo & Alves, 2013) ° b B E ¥y £ 45
ZABRBELBRGAETRBER TR WARZANETERAGE
( Houten, Hill, Parsons, 1975) -

Lk ZR S BAERGE  TEERSEREEASBIEXF (Graham,
Berninger, Sylvia, 1997) - 24 A AR R ETRELZHETHET L I
A REFWO )T REET L AN ZT /LI (Leong, Tse,
Loh, Hau, 2008) » ##& A B ABALFH 4 Fek B > AR BHR
¥ % (Abbott & Berninger, 1993) ° B R VAR @ 0 W MR X F 6] F &
BREHEEIXKNYE £ B 69 1% (Graham, Berninger, Weintraub, Schafer,
1998; Wagner, Puranikl, Foorman, Foster, Wilson, Tschinkel, Kantor, 2011;
McCutchen, 2006) ° ¥ B AF ity B LT 5 A 2 F & BAF LR F ik

(Kellogg, Whiteford, Turner, Cahill, Merlens, 2013 ) > % & % & 1E R %5
B AZRSZERTALREETLMETRE » A BMFE LRI (Limpo &
Alves, 2013) -

A BEEARBRIACTAMEAZELZLERFH > Flikd
B~ B 1F % 3. (Baleghizadeh & Gordani, 2012) ° &4k £ B & R
S X R AR XAEE S R R HENEEE 0 4
ALV EBEEAABRARTIFRAANEY  REAZEOF/FE
7k B A PR 4 (Wolfe-Quintero, Inagaki, Kim, 1998; Seiffedin, El-Sakka,
2017) - MAEYX B S @ 0 BIFEHEERA —BE CHE 224
EEBEBE FEEZHRNTERENT X - ABRBHRNE - XFT4
AR BB LREERAMERIE AT HBIBEN Y 0 I
EAE AR BT R AR E A T2 X FHERRERSN FEEEXA (B
RERRG,2017) - FARERF NIRRT EEE » R
B X FE % (Baleghizadeh & Gordani, 2012)

REOZPAENEEREHZATEXIATERRERZ Y 24
FEEAERNGFRENELARKERATIWMRLEEERE
( Baleghizadeh & Gordani, 2012) - EAFE#E L E o) FF FHEB A
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R agLbf) > RIBAIEMGEERI - HRFAT B L TH G T894
WoMAER S B EERE LRI FH X FE ST 2E 4 (Baleghizadeh
& Gordani, 2012; Casanova, 2004 ) °

Wagner et al. (2011) #4524 (R X)) XA N R a8k ~a) % A5t
X F A E Ao T R AT SR A AT 0 B BB R A 8) ik B i B
LR BRSO XRERR R SMAE P XEHR
tt48 % W #£ (Cameron, Lee, Webster, Munro, Hunt, Linton, 1995; Wagner
etal.,2011) °bsb > PXFLLAXEASE > PXFHEARNEZ,
fof FREGH ~ £ FRRB G REE G4 0 2020) > #
P X F A Mo P B G AT ISR R AN R 6] F B R o PR LA
Wagner et al. (2011) P2 AR EER ~ 6) FRE > XIRN @8
Ve 2 346 PR B2 38 B 3R b ik o

SABILEEERLILAXA HXAEEXRERDARXF
E A # % (McCutchen, 1996) ° X AH 7T ¥ o9 I 5 4 &k Fv 3B 0k B ok
AZAETREEERGBER AETFLEFRER  Rad A
& & #9 3t A (McCutchen, 1996) ° % % 4 # H % 40 & /R (Christensen,
2005) - RERRIE XA A0 EFEFE o

AR

AR BRI AT e K B AR
. EFT BTN EETSHEXAE RSB MAE > KmRATE
F3. N

2. ARHABHEEREL  EFITERERTRANELAN T XEAF A KK

A ?

Bt geacEt 0 vk

AR SUAH A Bkt (quasi-experimental ) » #35 A — PR R
BENZO N AR RN A ey 2 A (N=100) > 422022 4
10 AZ 12 AL 8B4 EHERE o A RIKFRERD » #AE A TR
REEFM  THOAEHINEER ZHDEBEEEIA - KR A
RTAZAFRAETF T EARERN LT FEMAERE > REFALIELT
S TR EEHE¥ > (Hadiyanto, 2019; Seiffedin, El-Sakka, 2017)
Mkt & T RMIEATRE > HaAHRE  BARTAEEFTRAGEL
B TR AARUMEAB AR T A S A 24 CB TR
H R EE 8 #k s (Mitchell, 2018; Eggleston, 2017 ) ° KRB} 524 i 48
PHEOEREY BRS-F - RKERE 0 AL ELE O D
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WM Bl E B RRA B KREAEZ 69 B4 0 AR &R R
#)#4% (Raoofi, Gharibi, Gharibi, 2017; Su, Zheng, Liang, Tsai, 2018 ) -
MERZENZRFANEEREZ—MRREE > AR T oy BIE 2 4F
RRZA 0 AFF P RASIE R

R B EER
BREAEMERAELER

FTmaPA-TRAET T ARFRREFMBEN T L KIRL
REARRAABERETL AR THEBIRSBEFEAR S LR
69 B4 B $ LA ° B 4K A Bruning, Dempsey, Kauffman, McKim,
Zumbrunn (2013) B1F & fxkfe B & (SEWS) 1520844 & ke
BRBAERME > AREFPMECREBES NP2 AEREMEAG A
LEHRMBAERAL AT B B3 > L4 A Likert W& %k #£
(1) "%2REE, 2 (4) "Z2RE, -

EBRAREMENI6ATRABEIZLSS ) Eha 4
BHNER A KA E 3.06; %ﬁé&%&*%ﬁﬁﬁ’A%%
923~ 918~ .837~.841 ~ 873 - T HRRERAMIEAMRL A TE
ik MTHELHKES LAEAERE %l%&%ﬂ%%%éﬁ
%’ﬁﬁﬁéﬁwﬁA ﬁ@%%ﬁﬁu&@%%%%%$’ﬁ%@%
REEELS EABREAEMAEE T-3RAZELIESN» > EhmeyF
iﬁfﬁmﬁ"#ﬂf%J?ﬂ?ﬂ ' B 3270 £23.100° Bk ERaANZAFREEF T
AR FETUAEABLETHEFXF KRS EEAE &
A%,ﬁ;%mwﬂﬁéﬁ%%#ﬁﬁm’@Jnisw(ﬂ% ) e

BEREXFHHR - AR EREUREEGEREFTEE @A
ﬁﬁ%%%&m %% JE B RAMAEPI S 14-22 A2 B BAGH S
%%@%%%ﬁm%ﬁwm’%2%£3ﬂ A TRRBEETFITEEW
BACHEEREL FREANTALRELES L LEEARELHIE
ﬁ% R ﬁs%ﬁmﬂﬁéﬂﬁm%%ﬁm’%7n§8@(i%
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AR 9 R 2 R 4k A Wolf-Quintero et al. (1998) &9 X 3t H %
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FE t RS R TR AR E AT % T4 B 00 B 44 - /B
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MBRAEFHNELZRS  $BTHeRE - ATFELE > R EH
BHARBENEE G TFES  XERBREHER > B BT
133 FE Ao 2L B 69 3R B 0 WL B RIRAe 2L ER 69 & RA% > SAS Uk » #4)
W B A R R B ENE R ARG BELRR HETERELER
Fldk » R TEAMWRESNERE > LR B FLE > BT UEETH
REAE2 -

RHH T AN EFMEILTEER ~ @B Tivé) F o TR
W6 Lo X A e BiEfe U 0 Bl B @R AL 89 U 0
4T Hayes & Flower (1980) 8938408 V@42 ¥ UK By & Ao 5 21842 -
EBEGB PEFTS G FRAZABEAEOCRRT —MEEE/E
o WHEEARMHAl - A—F @ MAXHTLAEKGE LB PIF3HE
0 3t B A R 48T & Bl B 15 Ao 2 B =) £ o % 2K Microsoft Word &
TR BB AR EMARE IR gfos) T B HF S8R MEE
Fo B EEH N DRGSR XANR TR > K5 5 A SR =AU
B BEESE XA B LR GRS - BHEFTHAILPAE2 -

HBRES NEAEASTFIALEIAENSX
FA B BRI AL BOT

ARBAMBNERRRZAL CBBENAHANERET T E TR
BAEER - PAAZSFNARAGRERS » SABI TR
WERAEES EFLELT eGSRty d xRk EL -
AP 63 L2 A BAE B Bk hE o A A AIE TR L F R R
Bl o hoZ8ifo B 2 A4 & RAo @48 @ M AR T Ao @15 EXABE
ReBib AETTEMAERFERRSTXEFAERKENART
H o

7N

AFROCERFR EFTETURS N ZANEFERR B KK
Be o R 0 P XA IE L BERFu B R RIFIE LA BRI - {2 2 2%
AR TR RBIAELR » HURATVERGE > wRPEEF D
BAK » BAEHY B RALAEEZ EK - B b > FF R F i F AR N2 b X6
DR BB ARBTISEAXARARBANKRE L HEZRAE T
XBROABTEPXEEREZBE AT TFTEERFS » ¥ st
Z Fi ¥tk s R R AR > A S 2 A EAFA RAE 0 X
HEBELRR -

R FERBUHGIERLETXEEHEPERETFIE ) RA
R Bl T ERETEERA M LR EE2EeAXERE T
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R ETTFIRAEF HE R TEBTF ARSI
KRBT A ZE TR EFHMA T L L ELHF (Lin, Liu, Kinshuk,
2015) > R HEGLAH P LERETFTITE - HARFEZRERAHUGR
) LEZ TR XL NERERF S 0 AR TR
T EORBAER B AEF L EABTERBHBZA  EREAESEE
RARZEZAT O TEY > 4T EHAHBRETFT T AP XEHRETHERE
(Ngafeeson & Sun, 2015) © 7% #b » AR HE RIS FRMBI L Bh 2 4 >
BEMALREMMEMEEINE - FEE > AAREETEF LAY
INEEEEERBREREZESTAAYS  FHGFIHPHETFLELEAL
BB AELAFR - ot 2REZRSEHRERAEF T EAERF
OEUR CRE R A B F G S RAM ARG TR AR
DR A B A R e 2 A (Linetal, 2015)

B TH S EAREARAEAEE N R BAE T2 E0E
Mo BEAMROEREZA  TFILENAEIFEAAHXG P XESL
B b RFLAG T R R > FEXIBREL FEYANE
FoRek o CRALBAERR - Bib > AXARLRERFE NP F
BAR FROFTXEET > BRURANZEOTELRREGE A KX
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He °
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Examine the effects of mobile devices on -

writing self-efficacy and performance of
sixth-grade students in Hong Kong

Chau Wai Keung
CCC Mong Wong Far Yok Memorial Primary School

Abstract

This study investigates the impact of students' use of mobile devices on their
writing performance and self-efficacy in learning Chinese. Using mobile
devices, it uses local Primary 6 students (N=100) to test students' fluency
and accuracy in writing texts. As for writing performance, they also filled in
A self-efficacy questionnaire that was administered to assess their attitudes
toward writing on mobile devices and social platforms, as well as their
beliefs about writing instructions. Writing activities on mobile devices can
enhance this fluency and accuracy. The improved writing performance also
enhances primary school students' writing self-efficacy and confidence in the
next writing task, thereby solving their writing difficulties.

Keywords
Mobile devices, Self-efficacy, Writing fluency, Writing accuracy
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A Step Forward to the Plant Conservation

Education — Science Curriculum-Based
STEAM Conservation Learning Program in

Hong Kong

KWAN Yuen Ying
La Salle College

Abstract

Plant conservation is significant for human sustainability yet the awareness
and concern for plant are far from sufficient. Plant blindness appears
to persist among students over the decades and immediate educational
intervention is critical for rectifying the problem. This paper evaluates the
effectiveness of a self-designed 7th Grade science curriculum-based STEAM
Conservation Learning Program in facilitating the knowledge, skill and
attitude acquisition of students on plant conservation. Findings show that
the participants showed a significantly higher academic performance over
the students from conventional classrooms, with enhanced development of
knowledge, skill, self-confidence on plant conservation through the STEAM
interdisciplinary teaching and design thinking within the science curriculum.
Furthermore, the year-long direct experience in plant conservation on
campus was found to have induced significant perceptual changes and led to
increased interest, awareness, and a sense of responsibility on the issue.

Keywords
Plant conservation, STEAM, Design Thinking, Plant-blindness
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Introduction

Plants make up a major part of the biomass on earth and plays an
indispensable role in sustaining the ecosystems through providing food as
well as maintaining the balance of gases in the atmosphere. Not only do
plants have a fundamental role on the nature, plants also have significant
contribution to the world’s sustainable development through addressing
hunger, improving well-being, providing an alternative energy source,
promoting economic growth and much more (Sharrock & Jackson, 2017).
The significance of the diversity of plants are reflected in their intrinsic,
aesthetic, societal and economical value in the community.

Nevertheless, the dominance of plants on earth and the importance of
plants on human sustainability are often overlooked, in particular among the
young people. Wandersee and Schussler (1999) found that many students
show an inability to notice the plants in the surroundings, nor can they
recognize or appreciate the important role of plants in the environment and
human affairs. Such social phenomenon was so prominent that they described
it as “plant blindness”. Such blindness interestingly applied predominantly
on plants but not on animals, putting tons of plant species into vulnerable
situations. According to Westwood, Cavender, Meyer & Smith (2020),
more than 20% of the plant species are currently threatened with extinction,
higher than all types of animals combined. Despite the more urgent situation
of plants, the awareness and resources allocated to plant conservation was
reported to be far below that to animal conservation. This suggests how
individuals’ perceptual bias on species influences conservation attitudes and
behaviors. As such, in order to effectively push plant conservation to the next
step, it is undeniably significant to first find a cure to combat plant blindness.

Plant blindness needs to be addressed through education. Conventional
classroom teaching, however, appears to be not the right therapy, but a
potential poison that worsens the blindness condition. The way it puts
students in indoor educational settings and physically disconnects the
learners from the nature is not only inconducive to knowledge acquisition
but also detrimental to the building of awareness and connection with the
biotic variety of the nature (Taylor, 2013). Extinction of experience in the
contemporary world may drive a decline in individuals’ attention, thinking
and learning about the natural world (Thomashow, 2002), which could
potentially result in the extinction of species as a result of minimal awareness
of the conservation needs. Offering prolonged direct exposure and experience
with biodiversity would be essential for an effective conservation education




(Sobel, 2008). On top of this, as suggested by the Environmental Protection
Agency (EPA) (2023), conservation education is beyond the learning and
teaching of environmental issues; it shall indeed encompass five foci, which
include awareness building, knowledge construction, attitude cultivation,
skill acquisition and participation. Opportunities should be provided for
learners to explore environmental issues, engage in solving problems and
taking action to improve the environment. Nevertheless, such a teaching
framework appears to be rare in school curriculum and conventional
classrooms. While there exists some external extra-curricular programs
that offer out-of-classroom learning activities, they are mostly short term
enrolment-based activities for a restricted number of interested participants;
also rarely do they put significant focus on plants over animals nor provide
continuous exposure experience.

As environmental education is meant to provide every person with
the opportunity to take part in protecting the environment (EPA, 2023),
embedding plant conservation education within the science curriculum is
deemed important to ensure that all students share the role of protecting
biodiversity as responsible citizens. As an effort to promote plant
conservation to all, there needs to be a refined comprehensive conservation
program within the school curriculum that highlights learner engagement
and experience to support the cognitive, attitudinal and behavioral growth of
students on plant conservation.

Hong Kong enjoys a huge plant biodiversity and houses important
plant species that are in urgent needs of conservation, yet plant conservation
education is underdefined in the local curriculum. In view of the underdefined
conservation curriculum as well as the local curriculum which emphasizes
knowledge integration and application through STEAM Education, the author
designed a Science Curriculum embedded STEAM Conservation Learning
Program for the seventh-grade students and conducted it in the 2022/23
academic year in the author’s school. The program targets at knowledge,
skill and attitude cultivation through offering year-long direct experience of
campus-based plant conservation and interdisciplinary teaching approaches
within the science curriculum. This paper aims to explore the effectiveness
of this program in developing the cognition and attitudes of students on plant
conservation. This research is expected to provide insights on the direction
for refinement of science curriculum and instructional design for enhancing
conservation education within the junior science curriculum. Meanwhile, in
response to the emphasis of the Education Bureau on STEAM education,
this paper hopes to shed light on how STEAM education could be infused
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into the science curriculum for skill building and promoting meaningful
participation in contributing to the conservation of plant biodiversity in Hong
Kong.

Research questions:

1. How does students’ academic outcome on biodiversity and conservation
after the program compare to that of students studying in a conventional
classroom?

2. How does students’ perception on plant and plant conservation change
after the program?

Literature review
Significance and Challenges of Plant Conservation

Conserving biodiversity and preventing the extinction of threatened
species are crucial to the development of a sustainable future, as highlighted
by the Sustainable Development Goal 15 of the United Nations (UN, 2023).
Plant conservation, being one of the key areas of biodiversity protection,
is critical on human sustainability as the plant diversity has a high value
and applicability in innumerable aspects of human affairs, such as ensuring
healthy lives with medicinal plants and generating renewable energy with
biofuels. Global loss of plant species has been accelerating over the decades
and the escalating decline in plant diversity and population is expected to
pose significant threats on the humankind (Sharrock & Jackson, 2017). There
needs to be urgent actions on promoting plant conservation for ensuring a
sustainable future.

Effective conservation requires public awareness and collaborative
efforts, to achieve which proper conservation education is deemed critical
(Mascia, Brosius, Dobson, Forbes, Horowitz, McKean & Turner, 2003). Plant
conservation education, however, appears to be particularly challenging due
to the common perceptual undervaluation of plants. Wandersee and Schussler
(1999) introduced the term “plant blindness” to describe the prevalent
phenomenon of plant underrating practices among the people who commonly
fail to notice nor recognize the importance of plants in the environment and
in human affairs as compared to animals. Despite the apparent significance
of plants on the primary functioning of the ecosystem as well as their
exceptional application in addressing human sustainability issues, a great
portion of the population show ignorance of the values of plants. While one




may expect plant blindness would fade along time, New, & Tooby (2007)
continued to find low public interest in plants and people’s tendency of
overlooking the values of plants even after decades. This is a problematic
situation for education as personal perception has long been found to have a
huge role to play in the cognitive development of an individual. Disinterest in
the subject matter often renders low motivation on learning and undesirable
learning outcome. The effectiveness of plant conservation education lies
in its ability to stimulate significant changes to the persisting indifferent
attitudes and undervaluation of plants in society.

Framework for Experience-based Plant Conservation Education

According to the framework proposed by the Environmental
Protection Agency (2023), there are five foci of environmental education
as summarized in Figure 1 below. An effective plant conservation program
shall encompass the arousal of awareness and sensitivity on the loss of plant
diversity, development of understanding on plant exploitation issue and
endangered plant species, cultivation of an attitude of concern and sense of
responsibility to protect plant diversity, development of skills for supporting
plant conservation, as well as participation in resolving plant conservation
issues. Easier said than done, it is apparent that quality structured curriculum
planning and instructional design would be essential for achieving all the
foci.

Foc |Components of Environmental Framework

Awareness and sensitivity to the environment and environmental challenges

Knowledge and understanding of the environment and environmental challenges

A
B
c Attitudes of concern for the environment and motivation to improve or maintain environmental quality
D

Skills to identify and help resolve environmental challenges

E Participation in activities that lead to the resolution of environmental challenges

Figure 1: Environmental Education Framework (EPA, 2023)

As discussed, perceptual change and rectification of plant blindness
is a critical checkpoint of effective plant conservation education. Over the
decades, researchers appeared to find some important clues. Wandersee
and Schussler (2001) investigated the predictor for the building of interest
and understanding of plants. They found that students with early hand-
on experiences of growing plants with a knowledgeable adult show higher
likeness and knowledge on plant. Jose, Wu & Kamoun (2019) had a similar
investigation where they found that people with early experiences of growing
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up on a farm or taking regular nature walks are likely to develop higher
attention and interest in plant science. It could be generalized from their
findings that direct experience favors the development of positive perception
on plants, aligned with the Focus E (participation) outlined in the EPA
framework. Emphasized by Sobel (2008), experience with the nature has
a critical role in the cognitive, emotional and behavioral development of
individuals on environmental issues. Biodiversity is about the interaction of
living things and thus a personal interaction with the diverse plants would
be the key element of an effective plant conservation curriculum design for
developing understanding and concern for the plants.

Conventional classroom teaching, however, has long been criticized for
restricting learners in indoor education settings that disconnect students from
the nature. The passive education settings offer diminished experience in
direct sensory interaction with the nature through own agency and prevent
physical connection with the wide biotic variety of species on earth (Taylor,
2013). The limited experience with nature and diverse plants explains the
low awareness and attention of students towards plant issues as well as the
persistence of the plant blindness phenomenon. The impact of declined nature
experience cannot be underestimated as it is found to have a close linkage
to the global biodiversity loss. Thomashow (2002) suggested that extinction
of experience contributes to extinction of species. The lack of personal
nature experience promotes ignorance and unawareness of the problem
of biodiversity loss, subsequently causing biased resources allocation to
conservation work, eventually accelerating the reduction of biodiversity
in the long run. While one might consider this exaggerating, still, in order
to protect plant diversity, a curriculum intervention that embeds prolonged
meaningful student experience with the nature would be significant.

Infusion of Design Thinking and STEAM Education into Conservation
Education

Along with the provision of direct embodied experience with nature for
the perceptual development of students on biodiversity and conservation,
plant conservation education needs to be accompanied with a structured
instructional framework that centers on the five foci of environmental
education (Figure 1) that bring about knowledge, skill and attitudinal growth
on plant conservation. It should be acknowledged that plant conservation
is not merely a scientific topic; it consists of aesthetic, cultural, analytical,
rational elements and much more. It also involves intersection within,
between and across disciplines that revolves around skills and contexts of




creativity and solving real world problems, which echoes the essence of
STEAM education in today’s society (Connor, Karmokar, & Whittington,
2015). The integration of plant conservation in transdisciplinary ways that
engage students in creativity and problem solving in plant conservation is
believed to not only reflect the interdisciplinary nature of plant conservation
matter, but also level up the knowledge (Focus B) and skill acquisition (Focus
D) of students through meaningful participation in plant conservation (Focus
E).

The integration of STEAM however is not a simple matter and research
suggested that “design” facilitates the melding (Henriksen, Mehta &
Mehta, 2019). Design thinking basically involves the iterative process of
“empathize”, “define”, “ideate”, “prototype” and “test”. The thinking process
is suggested to serve as a logical framework that streamlines the disciplinary
integration in the STEAM curriculum on human centric problems and
promotes creativity and innovation. An even more valuable aspect of
design thinking lies in its theoretical perspective as a reflexive practice and
meaning creator through the attribute of empathy. The adoption of design
thinking framework on STEAM instructional activities paves the path for the
construction of meaning and thus empathetic and reflective attitudes (Focus
A and C) towards plant conservation.

HK Science Curriculum - Potential for the STEAM Plant Conservation
Education

The Hong Kong secondary school science curriculum emphasizes
the significance of building generic skills, values and attitudes as well
as the integration and application with STEAM education. It aims to
develop scientifically and technologically literate individuals that are
not only knowledgeable in the subject matter, but also able to recognize
the relationship between science, technology, society and environment,
demonstrate an attitude for responsible citizenship, act sensibly for the
sustainable development of the environment and solve problems with
innovative solutions (Hong Kong Education Bureau, 2017).

Biodiversity and conservation is a key unit in the 7th Grade / Form 1
Junior Science Syllabus. The unit covers three topics, namely biodiversity
and ecosystem, grouping of living things, and conservation (Hong Kong
Education Bureau, 2017). While the curriculum guide provides some
suggested activities, there appears to be a lack of foci on skill and value
building as well as direction for the integration and application through
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STEAM. In view of the emphasis on the science curriculum in Hong
Kong and the foci of environmental education framework, a STEAM
Plant Conservation Program was designed by the author which integrates
interdisciplinary learning activities into the science curriculum to develop
students’ knowledge, skills and values on conservation and engage them
in authentic participation in campus-based plant conservation. This paper
aims to evaluate the effectiveness of the curriculum-based STEAM plant
conservation program on promoting academic achievement and perceptual
change on biodiversity and plant conservation. This program is expected
to foster the achievement of the curriculum aims and promote plant
conservation in Hong Kong. This paper, by evaluating the effectiveness of
the program, is expected to shed light on the future direction for STEAM
infusion into the science curriculum for enhancing conservation education
for all students.

Methodology
Participants

This study was conducted in 2022/23 academic year in a Band 1 Boys’
school in Hong Kong. The participants were one 7th Grade class of 36
students. All classes are of mixed ability and are under the same science
curriculum, syllabus and schedule. This class of participants however took
part in the science curriculum embedding the STEAM Conservation Learning
Program while the other classes underwent conventional teaching of the
corresponding unit. This study targets at 7th Grade students for two reasons.
First, biodiversity and conservation are key topics of the 7th Grade Science
syllabus. The program hence closely aligns with the existing syllabus.
Second, early exposure to conservation plays a critical role in the cognitive
and perceptual development of an individual towards the natural world (Sobel,
2008) and facilitates the alleviation of plant blindness phenomenon among
people (Wandersee and Schussler, 2001). Embedding the program in the
first year of secondary school is believed to provide early intervention while
ensuring adequate maturity and capacity for meaningful participation in plant
conservation.

Program design

The self-designed program infuses design thinking framework and
STEAM Education into the framework of environmental education to foster
plant conservation education. As presented in Figure 2, the program is backed
by a design thinking framework with the emphasis of empathy construction
through a year-long experience of monitoring the growth of plants in danger

y




of extinction on the campus. Comprehensive instructional activities were
designed and conducted to guide students to the interdisciplinary nature of
plant conservation and lead learners to achieve all five foci of environmental
education while learning the academic foci of the 7th Grade Science syllabus
unit of living things, biodiversity and conservation. The program starts with
exposure and experience to develop empathy for plants, followed by active
learning and observation to define conservation issues and ideate solutions,
and finally prototyping products to solve problems with interdisciplinary
knowledge and skills to enhance the campus-based conservation. During the
program, the learners can develop awareness and attitudes of concerns on
species under threats, and actively acquire and apply STEAM knowledge
and skills on plant conservation along the year-long meaningful journey of
campus-based conservation of the theme plants.

Design thinking  |Learning activities STEAM Foci Envi ion Foci |Acad: Foci
Stage
(A) Awareness and sensitivity
to the environment and
Expert Seminar Science environmental challenges
- Introduction of Aquilaria sinensis
(C) Attitudes of concern for
the envil and
motivation to improve or
i Sci maintain environmental
Empathize Campus-based Plant Conservation T:f:::lo uality
- Measurement, Monitoring & Recording the growth of Aquilaria sinensis gv 4
Mathematics
(E) Participation in activities
that lead to the resolution of
environmental challenges
Off-site Field studies Science
- Interaction with diverse living things and wild Aquilaria sinensis
Unit 3.1 Vital functions of living
(A) Awareness and sensitivity things & Wide variety of living
Science to the environment and things
Research and Multi-media Presentation on diverse living things in danger of |Technology .
. environmental challenges
extinction Art Unit 3.2 Grouping of living things
(B) Knowledge and and key features of different
Define R groups
\deate Science understanding of the
Technology environment and .
Class discussion and collaborative design for conservation of Aquilaria Engineering environmental challenges l{"'tla'a I‘rnpurtanci- of
. . biodiversity, effects of human
Sinensis in campus Art ctiviti ti
Mathematics activities, conservation
(C) Attitudes of concern for
the environment and
motivation to improve or
maintain environmental
Science quality
Engineering of 3D devices for conservation
Prototype 3D Tree Support against adverse weather Technology i i i
Test : FP it Engineering (D) Skills to identify and help
Implement - Auto Irrigation System Art resolve environmental
- Anti-theft Syst:
- ystem Mathematics challenges
(E) Participation in activities
that lead to the resolution of
environmental challenges

Figure 2: Self-designed education model on plant conservation education

Rationale of design

Aquilaria sinensis, or commonly known as incense tree, was chosen as
the theme plant of the program. It is a precious plant species that can only be
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found in Hong Kong and south China. It is categorized as "vulnerable" in the
Red List of Threatened Plants of the International Union for Conservation
of Nature and listed as a “Category II endangered species under protection”
at the national level (Agriculture, Fisheries and Conservation Department,
2013). This plant is chosen due to its high historical and cultural significance
to Hong Kong, in which it is believed to have given rise to the name of
Hong Kong. Research suggested that cultural correlation provides learning
motivation (Thomas, Ougham & Sanders, 2021). The choice of this iconic
and culturally related plant is believed to be beneficial for facilitating local
plant conservation education.

A highlight of the program is the introduction of several incense trees
into campus for campus-based conservation. Such arrangement is in view
of the benefits of prolonged exposure on the cognitive, skill and attitudinal
development on nature (Sobel, 2008). Researchers found early experiences
of growing up on farm and gardening beneficial for developing awareness
and interest in plants (Balding & Williams, 2016; Jose, Wu & Kamoun,
2019). Yet this could rarely be applied to the local circumstance due to the
highly urbanized setting of Hong Kong. Frequent field visits are infeasible
due to the distant field locations, restricted curriculum time and limited
travelling budget. Therefore, to maximize students’ exposure and provide
room for active and continuous conservation experience, the theme plant was
introduced into the campus for enhancing the learning and teaching outcome.

Data collection and instruments

In order to conduct a comprehensive evaluation on the effectiveness
of the program, multiple data collection methods and instruments were
deployed. Two instruments were designed and administered to investigate the
academic outcomes (RQ1). A pre-test and post-test consisting of 30 multiple
choice and open-ended items on the teaching topic of biodiversity and
conservation were administered before and after the program to investigate
the participants’ mastery on the unit. Also, a form-based examination
performance database, including 7 multiple choice questions and 2 open-
ended questions on the unit, was compared between the experimental class
and control classes to evaluate the effectiveness of the program against
conventional teaching. Statistical analysis and qualitative analysis were
deployed.

Three types of instruments were administered to investigate the
perceptual changes of participants (RQ2). Pre-survey and post-survey




consisting of 19 statements ranked with a 5-point Likert scale were
administered to investigate students’ level of interest, awareness and beliefs
towards plants and plant conservation before and after the program. The pre-
survey contains 3 additional statements to investigate students’ prior learning
experience. Furthermore, two open-ended items focusing on students’
reflections were administered to investigate students’ perceptions on plant
conservation and learning outcomes through after the program. Investigator
observation was also used to trace the emotional and behavioral changes of
participants along the program. Statistical analysis and qualitative analysis
were deployed.

Results and Discussion
Academic outcomes on the theme of biodiversity and conservation

This section analyses the academic outcome of students on the topic of
biodiversity and conservation through the curriculum-based interdisciplinary
learning experience in the program. The first part compares the pre-test and
post-test performance to investigate the academic gain of the participants,
whereas the second part compares the end-of-year examination results of the
experimental class and the control classes to investigate the effectiveness of
the program over conventional teaching.

Enhancement in the post test performance over the pre-test

Student performance in a test on biodiversity before and after the
program is presented in Table 1. Students showed a significant score increase
in the post test (t = -8.354, p < .001), which indicates that their knowledge on
biodiversity and conservation increased after taking part in the program.

Test N Mean Min Max D t-value p-value

Pre-test 36 61.944 23 77 12.676

-8.354 <0.001
Post-test 36 77 29 100 14.934

Table 1: Descriptive and dependent t-test result

Analyzing the student performance in the pre-test, it is observed that
students had some prior understanding on the negative effects of human
activities such as habitat destruction and pollution on biodiversity, yet most
of them were unaware of the actual biodiversity situation and the core
essence of biodiversity before the program. Students performed poorly
particularly on the question that asked them to identify the most and the least
diverse group of living things on earth. Table 2 presents students’ responses
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to the question. As shown, only around one-fourth of them were able to
correctly identify “Insects” as the most diverse and “Mammals” as the least
diverse on earth. One-fifth contrarily thought “Mammals” were the most
diverse, explaining that they knew the most examples of mammals from
schools and media. Over half of the students selected “Mushrooms/Fungi” as
the least diverse for the reason that they minimally heard about this category
in their daily lives. The results revealed a low awareness of students on the
biodiversity on earth due to a lack of experience with diverse species. As
reflected in students’ explanation, students’ belief on the relative biodiversity
appeared to be relative to their extent of familiarity of the species. Students
tended to view the category they heard the most as the most diverse while
considering the category they rarely came across as the least diverse. The
personal experience with narrow range of species category shaped misbeliefs
on the actual biodiversity situation.

Question Test Percentage of student response
Plants Insects Fishes Mammals Mushrooms/Fungi
(Most diverse) (Least diverse)
Most diverse category |Pre-test 50% 26.50% 0% 20.60% 3%
Post-test 15.20% 76.70% 3% 0% 6.10%
Least diverse category |Pre-test 0% 8.80% 9% 26.50% 55.90%
Post-test 3% 0% 12.10% 76% 26.50%

Note: The percentage of student responses on the correct answers are bolded.

Table 2: Students’ responses to the most diverse and the least diverse
category on earth

Students did not simply show ignorance on the biodiversity on earth,
but there also appeared ignorance on the diversity of species under threats.
Despite the fact that diverse categories of species are currently in the danger
of extinction, students appeared to be only aware of the issues of some
locally popular endangered mammals. In an open-ended question that asked
for examples of species in danger of extinction on earth, all attempts were
coincidently mammal, with the popular national treasures “giant panda” and
“Chinese white dolphin” being the most popular answers. Most claimed that
they had visited those treasures in the theme park and understood the serious
population decline issue. The lack of variety in students’ answers reflected
ignorance on the variety of species under threats.

When further asked if there were any plants having a risk of extinction,
responses obtained are presented in Table 3. With the majority feeling
uncertain about the question, a small number of them tended to go to the
two extremes. Still, there showed some similarities in students’ perception:
First, endangered plants are rarely found locally if there is any. Second,




threats faced by plants are less severe than those faced by animals. Students
tended to consider animals far more superior, valuable and vulnerable to
hunting, whereas plants inferior, trivial and robust to damage. They also
appeared to have a misconception on extinct plant versus dead plant and did
not realize that a plant cannot regrow if it becomes extinct. Not only did it
reveal students’ apathy towards the local endangered plant species, it also
suggested a heavy undervaluation of plant diversity, an underestimation of
the urgent conservation need for plants, as well as a misconception on the
non-regenerative consequence of extinct plants. Clear symptoms of plant-
blindness as described by Wandersee and Schussler (1999) were exposed.

Stance Example of students' views on the presence of endangered plants

Yes I think so but it cannot be found in Hong Kong. | heard there is a human eating flower in the tropical rainforest
in South Africa.

No There are plants on every streets and roads, no one would ever take it. People hunt animals for the skin and

tooth to make a lot of money.

Maybe Maybe. But | think animal situation is more serious. If they disappear, we cannot have them anymore. But
plants can always grow again.

Table 3: Students’ views on the presence of endangered plants

Nevertheless, the initial limited understanding of biodiversity and
endangered species appeared to have rectified after a year of the experiential
program intervention, with students achieving a significantly higher post-
test score (t =-8.354, p < .001). Above three-fourths of the participants were
able to correctly identify the most diverse and the least diverse category,
and none of them chose the contrary answer i.e. choosing the least diverse
as the most diverse category or vice versa. Students were also able to give
a wider variety of examples of mammal and non-mammal endangered
species, plants in particular, in the open-ended questions. The significant
improvement illustrates how actual experience with diverse living things
benefits students’ conceptual construction of biodiversity. This aligns with
Sobel (2008) in which he identified embodied experience as critical to the
cognitive development of young people. The provision of more exposure
to other categories of species appeared to have catered for students in
constructing a more visible awareness on biodiversity, creating a more
vivid perception of what biodiversity is constituted, as well as developing
a mindset of the presence of diverse categories of conservation targets. The
gain does not limit to a remarkable increase in the post-test performance, but
may potentially serve as an enlightenment of the importance of conserving
not only the well-known mammalian endangered species, but the diverse
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categories of endangered species for effectively protecting biodiversity and
maintaining a sustainable ecosystem.

Significant outperformance of the experimental class over the control
classes

Academic achievement was further compared between the experimental
and control classes to evaluate the effectiveness of the program intervention
against conventional teaching, with the use of the end-of-year final
examination performance as a fair indicator. Table 4 summarizes the
performance on seven multiple choice questions of the corresponding
textbook unit of both groups. The percentage of correct responses of the
experimental group were found to be higher in all the seven question,
in particular Questions 2 and 7, suggesting a positive relationship of the
intervention and the academic performance on biodiversity and conservation.

Question Concept Control group Exp group t-value p-value
peroentage correct | percentage correct
(] (%9

1 Transport of material in plants 52.36 63.89 -1.67 0.1

2 Biodiversity on earth and the importance of biodiversity |75.47 86.11 -2.36 0.03*

3 Adaptations of living things 25 27.78 -0.48 0.63

4 Features of different habitats 57.08 66.67 -1.74 0.09

5 Effects of human activities on biodiversity 97.17 97.22 -0.07 0.95

6 Definition of extinction 91.98 94.44 -1.39 0.17

7 Classification of plants 62.26 77.78 -3.16 0.002*

Table 4: Percentage of correct responses in the seven multiple choice
questions

Question 2 (t = -2.36, p = 0.03) tested students’ conceptual clarity on the
existence of biodiversity on earth as well as its significance on maintaining
a sustainable ecosystem. The better performance of the experimental group
suggests that the program positively strengthened students’ consciousness
on the diversity of living things, and aroused recognition on the importance
of biodiversity. Such findings align with the observations in the pre-test and
post-test comparison, where the participants in the experimental group at
first showed little awareness on how diverse living things could be, yet they
developed a significantly increased recognition of the prominence of different
categories of organisms and endangered species besides mammals on our




planet after the program. The improved performance in post-test together
with the outperformance over the control classes in the final examination
agree with the critical role of direct exposure and experience on students’
learning of biodiversity and conservation (Sobel, 2008). As emphasized by
Taylor (2013), indoor educational settings disconnect humans from the nature
and prevent physical connection with the nature, rendering students difficult
to acknowledge the biotic variety of nature. The captioned program offered
first hand nature experience and ample opportunities for direct sensory
interaction with diverse living things, favoring active conceptual construction
through own agency.

Question 7 (t = -3.16, p = 0.002) tested students’ knowledge on the
classification of plants. The experimental group showed clearer concepts
on the growth characteristics of plants and demonstrated the capability to
identify between vascular and non-vascular plants; seed and seedless plants;
flowering and non-flowering plants. The significant difference in the correct
rates may be attributed to the higher exposure to plants through the year-long
growth monitoring experience and plant learning activities, where students
were led to actively observe the different growth stages of blossoming and
fruiting of the plants, record the growth under the varying environmental
conditions and explore the different vital functions of plants as living
things. Again, the high exposure and experience appeared to favour the
conceptual construction of plant knowledge. Aside from this item, Question
1 was another plant-related question in the exam, which tested students’
understanding on plant material transport through vascular tissues. Putting
aside challenging tricky Question 3, Question 1 concerned straightforward
content from the textbook, yet only half of the control group (52.36%) were
able to get it correctly. The relatively low correct rate in the control classes
suggests that students might tend to pay less attention or skip plant related
content during revision. While no statistical significance is shown for this
item (t = -1.67, p-value = 0.10 > 0.05), the fact that the experimental group
outperformed the control group by around 11% may imply that some students
were more familiar with plant mechanisms through the program, or at least
got inspired to pay more attention to the plant related content in the textbook
during revision than they would normally do without the program. The
notable outperformance of the experimental class in plant-related questions
reflects that the program might have successfully relieved plant blindness
among students by increasing students’ awareness and attention to plants,
whether in real life or in examination revision.
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To further investigate conceptual development between the experimental
group and the control group, students’ input in the open-ended questions
were also analyzed as presented in Table 5. Students’ answer to the question
on the definition of endangered species revealed a discrepancy in recognizing
the diversity of endangered species; while their attempts in the question that
asked for suggestions of conservation measures revealed a deviated value
and thinking process of the experimental and control group.

Item Question Student problem Examples of student answer

1 What is the Misconception on =Endangered species refers to animals who are having a high risk of extinct
meaning of endangered species as
endangered only include animals «|t means that animal species of that kind is close to extinction.
species?

+|t means a species of animals that only has a small amount of it left on earth and is in
the risk of being extinct.

*The animal amount Is less.

+|t means that the kind of animals might be extinct soon.

*|t means some animals are going to be extinct .

+Endangered species means that there aren’t many animals in that species left.
=it means that the species of that animal might be extinct soon.

+Animals that have lost the majority of their species.

*it means that the number of animal of that species is of a very low level.

2 State ohe Failure in proposing *Recycle more.
conservation suitable conservation
measure that can  measures for the +Don't use plastic products.
protect conservation targets
endangered turtle =Reduce using plastic products.
species (golden
coin turtles and big- *Use less plastics and recycle them.
headed turtles) in
Hong Kong. *Use 3R recycle reuse and reduce to make less rubbish,

+3R principles to reduce the use of plastic bags.
*Bring rubbish home.

=Don't throw rubbish to the sea.

+Stop polluting.

+Don't pollute the ocean.

Table 5: Students’ responses in the open-ended questions

A remarkable misconception was identified in students’ definition of
endangered species. A notable percentage of students in the control group
(16.43%) answered that endangered species were animals in danger of
extinction. They viewed that endangered species only applied to animals and
failed to realize that different categories of living things could have a risk of




extinction, reflecting a low awareness on the biodiversity on earth and a low
attention to the extinction threats that non-animals suffer from. Contrarily,
such misconception was less commonly seen in the experimental group
(5.56%), which suggests that the intervention explicitly conveyed a clear
message that there is a diversity of living things that are present and in need
for conservation. Such analysis again aligns with our previous findings that
a lack of nature experience renders low consciousness on biodiversity while
the increased nature exposure under the intervention promotes biodiversity
awareness. Yet, the fact that two students held the misconception after the
program may reflect the prominence and rigidity of prior perception of the
dominance of animals. Prolonged intervention is critical for remediating rigid
perceptual change.

The final question asked for suggestions of conservation measures,
which requires higher-order thinking process (Table 5 Item 2). It was
observed that students from the control classes tended to give more general
conservation suggestions as compared to the experimental group. Common
suggestions were around the 3R principles and pollution reduction, with less
students showing attempt to identify and address the specific needs of the
named conservation targets of endangered golden coin turtles and big-headed
turtles. Many of them tended to recite suggestions from the textbook without
showing consideration on what could be done to actually conserve the
named species. On the other hand, the experimental class appeared to give
more specific answers such as “setting up protected areas for the endangered
turtles” and “forbidding illegal poaching and trafficking of the endangered
turtle”. Program participants showed more observed attempts to think about
the difficulty faced by the target species and come up with solutions to
address the threat accordingly. This thinking process reveals students’ sense
of empathy for the species and attention to the targets’ needs, which is a
core value and skill emphasized throughout different stages of the captioned
STEAM conservation program. The gain of empathetic value and thinking
skill appeared to have translated into increased academic achievement in the
examination.

Overall, the analysis of academic achievement reveals the effectiveness
of the intervention in enhancing students’ awareness on biodiversity and
increasing their attention and knowledge on plants, with notable benefits on
higher-order cognitive and skill development.
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Perceptual change of students on plants and plant conservation

This section analyzes the perceptual change of students through the
curriculum-based interdisciplinary learning experience in the program based
on the student self-reported survey, individual reflections and investigator’s
observations. The first part analyzes changes in students’ interest, awareness
and concern towards plants while the second part analyses how the sense
of responsibility and self-confidence changed along the program. Table 6
presents the participants’ perceptual change in multiple aspects. A significant
increase in students’ consciousness on plant conservation and self-confidence
to contribute to plant conservation was reported.

Aspects Item Statement Pre-survey  Post-survey mean t-value p-value
difference
Interest in plants 1 I like plants. 339 4.03 +0.64 -1.18 0.255
2 I find planting boring and tiring. 3.98 1.98 -2.00 3.02 0.004*
3 I always look at the plants in our surrroundings. 3.01 3.98 +0.97 -2.15 0.043
Awareness on plant 4 I am alert of the fact some plant species are endangered. 377 4.65 +0.88 -1.83 0.077
conservation
5 | have a good knowledge of the endangered plants in Hong Kong. 2.89 4.16 +1.27 -3.44 0.002%
6 | am aware of the ion measures on end d plants in Hong Kong.  2.51 4.1 +1.59 -4.05 0.001*
7 | think that endangered plants in Hong Kong are currently well-protected. 4.05 3.89 -0.16 0.9 0.376
Concern for endangered 8 I think that endangered plant species needs to be protected. 4.57 4.89 +0.32 -1.1 0.285
plants
9 | care about the endangered plant species in Hong Kong. 3.66 4.13 +0.47 -1.63 0.116
10 | am motivated to support the conservation of endangered plants in Hong 36 4.03 +0.43 -1.39 0.177
Kong.
Sense of responsibility 11 | feel a sense of responsibility as a student to support the plant conservation in - 3.49 3.98 +0.49 -1.98 0.06
Hong Kong.
12 | feel that it is the responsibility of g horities and NGOs to 4.39 4.25 -0.14 0.86 0.399
conserve endangered plants in Hong Kong.
13 I think | have a moral duty to conserve endangered plants. 3.54 4.65 +1.11 -1.67 0.107
14 I think there is a limited role for students to play in the plant conservation in 3.34 2,53 -0.81 2.61 0.013
Hong Kong.
Self confidence 15 | think students are not knowledgeable enough to help with plant conservation 3.46 2.09 -1.37 3.33 0.002*
in Hong Kong.
16 | think students don't have the relevant skills to help with plant conservationin 3.29 221 -1.08 3.74 0.001*
Hong Kong.
17 I think | may have some knowledge that is relevant and helpful to plant 3.09 4.65 +1.56 -4.21 0.001*
conservation.
18 I think | may have some skills that is relevant and helpful to plant conservation. 2.89 4.13 +1.24 -3.05 0.005
Prior knowledge and 19 | have a good knowledge of Aquilaria sinensis 1= 1% . 2.09 4.52 +2.43 -5.02 0.002*
experience
20 The school had taught me about endangered plant species in the past. 3.31 / / / /
21 | had once taken initiative to learn about endangered plant species out of 3.06 / / / /

interest in the past.

22 I had once taken part in conservation programmes. 1.98 / / / /

Note: Negative statements are shaded in grey

Table 6: Students’ responses in pre-survey and post-survey




Increased interest, awareness and concern for plants

The majority of the students reported very limited prior knowledge and
learning experience on endangered plants and the conservation measures
in Hong Kong in the pre-survey. Despite the theme plant of the program
(Aquilaria sinensis) being a culturally reputable species in Hong Kong
with frequent local news reports on illegal hunting issue, only one of the
participants reported misty impression of it, while the others declared to
have never heard of it and with zero idea of the species. However, after
the program, students reported a significantly higher understanding on
endangered plants (t = -3.44, p = 0.002) and the ways they are conserved in
Hong Kong (t =-4.05, p = 0.001), including the theme plant (Table 6).

Alongside an increased awareness, students reported a higher likeness
and attention towards plants, as well as a higher concern for endangered
plants while most students reported that they care and would like to support
plant conservation. Not only was the low initial awareness rectified through
the intervention, the increased awareness appeared to have further amplified
into increased interest and concern for plants. Students’ care for plants could
be reflected from the significant decrease in the reported negative feelings
against planting chores (t = 3.02, p = 0.004). Apart from the survey data,
such change was also notable from the student reflection and investigator’s
observation. Table 7 presents the reflections from students on the experience
of monitoring and measuring the growth of the theme plants throughout the
year. Students reported remarkable changes in their feelings towards the task,
where they started off feeling the task boring and time-wasting, but then
found it not that boring, after some time started to feel grateful for the beauty
and contribution of plants, and then felt excited about the next visit, finally
could not help visiting the plants every day. The reflections from students
clearly outlined the gradual emotional, perceptual and behavioral changes
towards plants and towards the conservation monitoring task. There was a
development of a loving and close relationship with the plants through the
prolonged direct experience, which led students to mentally turn the tedious
monitoring chores into an addicted hobby.

Such perceptual change appeared to be accompanied with a remarkable
observable change in students’ attitudes and behaviors according to the
investigator’s year-long observation. In contrary to the reluctant and annoyed
faces in the very beginning, over time more and more students started to
frequently gather around the plants in their free time happily observing and
discussing the growth of the theme plant and took the initiative to do the
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gardening chores. They showed worries towards the tree’s damage caused by
a typhoon, and they expressed a huge sense of satisfaction saving our trees
with sweat and hard work. Their caring and generous behaviors aligned with
their claims of seeing the trees as their “children”, suggesting that students
had developed a strong sense of ownership towards the plants, with a
subsequent influence on the development of empathetic attitude and generous
babysitting behaviors. Indeed, observation revealed that students did not
just pay sole attention to the theme plant, but they also shared and asked
about other plants in the school garden or elsewhere. The growth in students’
concern and interest in diverse plants is clear evidence that this intervention
has effectively combatted plant blindness and led to a positive attitudinal and
behavioral change.




Student

Reflection on the plant conservation and monitoring experience

Before | knew about the Aguilaria Sinensis, | felt bored and discouraged to monitor the growth of a plant, as it
grows so slowly. During the observation, | found out that actually the Aquilaria Sinensis grows quickly. Branches
grow longer and new branches come out every week. The observation is definitely an eye-opneing experience for
me and | feel fortunated as | am able to touch this highly conserved plant. After this cbservation peried, | felt that
plants are not that boring and | awaits for the next measuring session every time. | hope mere students in La
Salle College will be able to touch this scarce plant in the future!

Before measuring, | always described plants as 'boring' and 'time-wasting'. But after measuring the plant, | feel
very grateful that plants provide with fresh air and beautifies our planet. In addition, looking at Aguaria sinensis

makes me feel very peaceful. | also learnt more knowledge about plants, and | understood they are also an
important part of our daily lives.

| gain knowledge about endangered plants. | learn what we should do with endangered plant, what we shouldn't
and how can we save it. | also learn the we should have attitude with plants. Every plant is important in the
biodiversity and every of them does contribution to the ecosystem and so that we shouldn't damage their habitat
and kill them to extinct because of our own needs. It feels pretty nice for me to take care of a living thing with my
classmates. | do feel different about the plant, it feels like it's a child to me now. | wish everyone could also take
care of plants like this.

It is a great experience for me to learn more about Aguilaria sinensis, | felt boring before measuring and
monitering the growth of it. Bur now measuring the plant's height every week and seeing it grow higher and
higher. Looking at the plant getting taller every time we measure it makes me feel happy. | am always looking
forward to measure it and find out it grew a lot.

i think it is a delighting experience overall.Because i have a sense of accomplishment that | am measuring a very
rare plant in the world with my groupmates. Also ,i learn we should protect and cherish those Aquilaria sinensis.
However, the feeling | have now is different than before.| thought measuri uilaria sinensis was very bori
that | was refusing to do it before.

At first, | personally enjoyed the experience. But after carefully watching and caring for my plant for months,
now, | having a sense of protection. Almest every recess, | walk down to the garden, and check on the plant. My
plant has so far been fairly healthy, but | do have to pick the occasional rubbish, etc. In the past month, | have
grown to care for my plant._Not only do | check on it every recess unless | am busy or have to study for an quiz or
exam. | am not just excited about this project, | am more passionate and have been set ablazed.

Honestly, | liked the activity where we check on the plant on a daily basis_|t is amazing to see the plants grow in

size, worsen, but recover slowly, and eventually sprouting flowers. It is like a time lapse of the plants day by day.
We nurtured it, | see it like a child, in need of help, but now is slowly growing, slower but surely. It never felt like

work, | saw it as a hobby, casually sprinting towards the plants on a daily basis. It was blissful. Thank you for this

'l

opportunity. >

Well, | have never had an experience like this about caring a plant. In the past, | thought that looking after a plant
was only about watering and recording. However, after | had this experience about measuring and monitoring the
growth of Aquilaria sinensis, | found out that loocking after a plant, besides all those work we need to do for
recording, is also about bearing much responsibility. Caring a plant is like nurturing a child. After some months,

when | checked the plant out, | discovered that the young seedling had grown a lot during this period, | feel very
satisfied.

| enjoyed measuring and monitoring the growth of Aquilaria sinensis, | feel like | have learnt a lot by doing this
activity. At first, | thought this activity is boring and is a waste of time, but after doing this for a few times, |
started to enjoy it as | think | can learn things and broaden my horizon. Menitering the growth of the Aguilaria

sinensis and watching the Aquilaria sinensis grow every day, | have a sense of accomplishment.

Table 7: Students’ reflection on the experience of monitoring and measuring
plant growth
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Gain of a sense of responsibility & self-confidence in plant conservation

As presented in Table 6, participants also reported an increased sense of
responsibility and moral duty to support plant conservation. This could again
be attributed to the developed sense of ownership and empathy towards
plants under threats, which drove them to understand the responsibility
every individual has in plant conservation. Students also continued to share
a consensus on the important role of the government and NGOs in the field.
The consciousness of the responsibility of different parties reflected critical
thinking with consideration given to the importance of the individuals’
contribution, and at the same time the limitation of individuals’ effort and the
important role of authorities in safeguarding conservation effectiveness.

The most significant change of student perception in fact is self-
confidence. While most of them felt a lack of knowledge and skill on plant
and conservation at first, there was a significant gain in self-confidence on
the capability to make some contributions to the plant conservation in Hong
Kong. The higher confidence is believed to be attributed to the significant
acquisition of knowledge and skills, as well as the actual experience of
application of knowledge and skills to solve real conservation problem, as
revealed from students’ reflections presented in Table 8. Students emphasized
that they acquired a sound knowledge on diverse endangered species and
practical ways for conservation. They also learnt interdisciplinary skills of
mathematics, technology and engineering through the series of STEAM
learning activities. The practicality of the knowledge and skills taught
together with the hands-on experience of applying the knowledge and skills
on plant conservation on campus instilled students with the ability and
confidence for future participation in conservation work.

To sum up, not only has the plant blindness issue appeared to be rectified,
but there was also a remarkable personal development of empathetic attitudes
towards plants under threats as well as a sense of ownership, responsibility
and confidence on plant conservation. Such perceptual and attitudinal
changes were translated into pro-conservation behaviors observable on a
daily basis.




Student

Reflection on the entire program

| gain knowledge about endangered species and biodiversity. For example, | can know the different categories of the risk of global
extinction on the ICUN website. | have also learned the ways to conserve plants as | learned what we can do to prevent Aquilaria
Sinensis from being extinct. This STEM integration helped me learn the ways to conserve plants, such as supporting conservation
programs, taking part in monitoring the growth of Aquilaria sinensis on the campus and sharing the knowledge of endangered
species with friends and family members.

| gain knowledge about endangered plants. | learn what we should do with endangered plant, what we shouldn't and how can we
save it. | also learn the we should have attitude with plants. Every plant is important in the biodiversity and every of them does
contribution to the ecosystem and so that we shouldn't damage their habitat and kill them to extinct because of our own needs. |
liked to take care of the plant, and | could be part of conserving the environment by helping the endangered species.

| think | learnt more about the different endangered species in the world, which is a lot of them, and without them, the eco-system
will be damaged. Thanks to this programme, | actually had the chance to take care of an endangered plant, the Aquilaria Sinensis. |
hope we could have more of these activities in future years, and | hope the next year of Form 1. students could also have a chance
to understand and know more about this.

|'ve gained quite a bit. One obvious benefit is knowledge. | have learnt a lot about plant conservation. Another benefit is skill, | am
already well-established in the STEM, but | have learnt more skill and more efficient ways to help with the plants. We solve the
problems during taking care of and planting the Aquilaria sinensis.This last of is a bit sappy, but | also gained a lot memories. |
enjoyed this programme overall, and | have made many wonderful memories, some of which | may never forget, these memories
with friends, with the plants, for the good of the world. | feel honoured to be so lucky.

Miss Kwan guides us to use STEM principles to analyze environmental data, design innovative solutions to conservation problems,
and develop technologies to monitor and protect the environment. | can now understand the interconnectedness of different
systems in the environment and how they affect conservation efforts. With the STEM integration, conservation will become more
precise, and it saves a lot of time. For example, using STEM, building a model for protecting the Aquaria Sinensis will be more
precise and more convenient. | also learnt the method of calculating the plant frowth by measuring the photo. | found this very
useful because it is more convenient.

With the STEM integration, conservation will become more precise, and it saves a lot of time. For example, using STEM, building a
model for protecting the Aquaria Sinensis will be more precise and more convenient. | also learnt the method of calculating the
plant frowth by measuring the photo. | found this very useful because it is more convenient.

I've gained quite a bit. One obvious benefit is knowledge. | have learnt a lot about plant conservation. Another benefit is skill, | am
already well-established in the STEM, but | have learnt more skill and more efficient ways to help with the plants. We solve the
problems during taking care of and planting the Aquilaria sinensis.

The integration of the program really get me more interested in IS. | think this is very good since we can learn more about scientific
knowledge and skills in conservation and it improved our performance. It taught me a lot of useful knowledge on plants,
biodiversity, conservation, etc. | now have a deeper knowledge about endangered spechies.| am more keen on finding new
information about endangered species and help conserve them in future.

The progamme is very good. It can boost students' interest in conservation. Students can use the scientific skills and knowledge
that they learn in lessons and use it in real life. Students' science results will improve. We made a product to help save the Aquilaria.
We should use more knowledge learnt from other subjects to conserve the endangered species.

Table 8: Students’ reflection on the program
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Conclusion

The global loss of biodiversity has been accelerating yet the awareness
of the problem is far from sufficient. Consciousness on biodiversity and
conservation issues however are not textbook knowledge that can be
taught directly in the classroom; they need to be developed through direct
embodied personal experience. A narrow scope of human interaction with the
surroundings is found to have contributed to a lack of understanding of the
wide biodiversity on earth. On top of this, the narrow exposure to nationally
popular endangered mammalian species appears to have contributed to the
ignorance on the local and global species under extinction threats. Aligned
with Miller (2005), there is an apparent linkage between biodiversity loss
and the reduced human experience in biodiversity. Biased perception shapes
biased prioritizing of conservation targets, as well as an indifferent attitude
and concern for the unnoticed group of species, such as the plants. Plant
blindness was apparent from students’ initial underestimation of their value,
importance and vulnerability. Rectifying plant blindness is not simply
arousing interest and appreciation towards plants, but more importantly
arousing attention and concern for the urgent needs of plants in risk of
extinction.

This self-designed program aimed to address the above through offering
students prolonged direct experience in plant conservation and integrates
subject matters in transdisciplinary ways to engage learners in terms of
creativity and problem-solving to create a real impact on plant conservation
locally. The evaluation shows clear evidence of perceptual changes of
participants and the impact of the campus-based plant conservation had
on increasing their interest, awareness and concern for plant conservation.
Not only was plant blindness rectified, there was a unanimous development
of intrinsic empathy and relationship towards plants as well as senses of
generosity and responsibility to support plant conservation. Alongside the
perceptual change, it is shown that participants have obtained improved
academic understanding and significantly higher academic achievement
over the classes under conventional classroom setting, demonstrating
higher clarity of knowledge on biodiversity and global species loss, greater
understanding of the classification and features of plants, as well as a higher
capability of higher-order thinking on conservation related issues. The real
experience together with the interdisciplinary teaching design is found to
have synergically enhanced the knowledge, skills and value acquisition of
participants, which is reflected from the learning outcome and the increased
self-confidence in supporting plant conservation in the future.




Aligned with Thomashow (2002), extinction of experience prompts
extinction of species. Conventional classroom teaching that focuses on
one-way knowledge transfer and limits students in a nature-disconnected
classroom setting is shown to be inconducive to learning of biodiversity
and promotion of biodiversity conservation. This study demonstrates the
effectiveness and practicality of an innovative science curriculum based
experiential conservation program in promoting connection between
humans and the nature, enhancing education outcomes on knowledge,
skills and attitudes, as well as shaping a favorable ground for effective
arousal of awareness and pro-environmental behaviors for promoting plant
conservation.
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Buzio, A., Chiesa, M., & Toppan, R. (2017). Virtual reality for special
educational needs. In Proceedings of the 2017 ACM Workshop on
Intelligent Interfaces for Ubiquitous and Smart Learning, 7-10.

Parong, J., & Mayer, R. E. (2018). Learning science in immersive virtual
reality. Journal of Educational Psychology, 110(6), 785-797.

Meyer, O. A., Omdahl, M. K., & Makransky, G. (2019). Investigating
the effect of pre-training when learning through immersive virtual
reality and video: A media and methods experiment. Computers &
Education, 140, 1-17.
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Call for Papers

The main theme of the HKERJ (Volume 3) is “Promotion of STEAM
Education in schools”. The deadline for submission of papers' on areas
pertaining to educational research, action research and teaching practice in
schools is 28 February 2025. For submission requirements, please refer to
“Notes for Contributors”.

The HKERJ also welcomes papers covering the following aspects:

e Curriculum design, implementation and evaluation

e Design, implementation and evaluation of innovative pedagogy
e (reative teaching
e Parent education

e School-based staff development, including teacher induction and
mentoring

® School-based management

e Student support and school ethos, including guidance and counselling
e Student development

e (ritique on education reform

e (Comparative education

e Higher education

e Early childhood education

e Special education

e Fine arts education

® Music education

e History of education

'Detailed information pertaining to participation in the Educational Research Award Scheme can
be found on the website of the Committee on Professional Development of Teachers and Principals
(https://www.cotap.hk/index.php/en/t-share/educational-research-award-scheme).
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Notes for Contributors'

1. Manuscripts can be written in English or Chinese. The length of submitted
manuscripts should be between 6,000 and 8,000 words. Abstracts, main
text, tables & figures, references and appendices will be counted in.

2. All manuscripts should be accompanied with the following information
in both English and Chinese: title, author’s name, affiliation, abstract
and 3 to 5 keywords. The English abstract should be around 150 words,
and the Chinese abstract should be not more than 200 words. Author’s
correspondence (i.e. postal address, telephone number, email) should be
provided on a separate page.

3. All submissions will go through an anonymous review that usually takes
about 6 months. Accepted manuscripts are normally published in the next
issue or the issue after next. The Editors reserve the right to make any
necessary changes in the manuscripts, or request the contributors to do so,
or reject the manuscripts submitted. Once the final version of manuscripts
has been accepted, contributors are requested not to make further changes
during the proof-reading stage. No royalties or money will be offered for
any submission.

4. The views expressed are those of the authors and do not necessarily
reflect position of the Working Group on the Educational Research Award
Scheme.

5. English manuscripts submitted should conform to the style laid down in
Publication Manual of the American Psychological Association (7th ed.,
2019).

6. Manuscripts and author’s correspondence should be emailed to the
Secretariat of the Working Group on the Educational Research Award
Scheme (email address: eras@edb.gov.hk).

7. All copyrights belong to the Secretariat of the Working Group on the
Educational Research Award Scheme. No graphics, tables or passages of
more than 300 words can be reproduced without prior permission.

8. Once the review process of this Journal begins, contributors shall not
send the submitted manuscript to other journals for review or publication.

" Teachers interested in participation in the Educational Research Award Scheme may make

reference to the relevant Education Bureau Circular Memorandum.
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Invitation for Reviewers

We invite teachers, principals and fellow education workers to join us as
reviewers. If you are interested in reviewing journal papers, please submit
the following information by email (eras@edb.gov.hk) to us. Should you
have any enquiries, please contact the Secretariat of the Working Group on
the Educational Research Award Scheme at ((852) 3698 3698).

Name: (Dr/ Mr / Ms)

Serving School / Affiliation:

Contact Tel. Number:

Email:

Field(s) of Interest:




