:- Bl BT A
.= The Education University

of Hong Kong

=IRRR(SES)#Ast

| RERIGEEREHERT |
REBRIFERSIIFRAA




[GERREEREBESZ L |
REBREEERIEZAT

RBEEEMAFHEERETEALERBOHATLER ERERBRESPIFINRE - HEASDRER - 58Kk -
BRHERE (HK) %Y&?\iﬁﬂq@%ﬁ%ﬂﬁﬁmﬂ/mﬂiF%?J#/‘J#’i\/ BElW [RARRERABREST | Ri2 - DHRMHEFER

MFF(EFRAD)RE  REERIBRFECETENBERMCEENEMINT BEERE -

[FAEREEEEE EE:H REEEEBEOMERE - MIFRMLRRTERN - RERENH - REMBERRRZE - #R
BANE  EE MR HERENHESHTENRRERAND  BBNBERINHF  NABEBERLST - TRESBER K
&3 1E Eﬁ(%éééiﬁ’]y%fﬁ DT R R EMERB SR ANERGREIERANARRERE o

FARREER-PIBRERBERZARRENERBENNNE  FEBAEARR  HRERHTANERASZEKE - RIEGH
MR ERERLEEE  BHBELERYZEZFAPINRREERE - MREAYHLSRENEINEE - RETSRHEL
2ERANZEEE  QARRERSE  YRIEHNER  BESARA  BIBLEERE LBINABEAINEENREZE
t o B2ARB2NTHEES @ JEBRETE  BEMRS -

AREEXLERBEEAZARONMMEZEEANBEENGE )  ERREE - SNEEFEE - HWHKAE E
=ER - %%iméﬁ’\ﬂzﬁ/#ﬂﬁiﬂ%&ﬁ@lﬁ“I{’E BERETELYBEHEIME - 55 BFLE
TAERGEB AR  ALERFBEESARAKBETIE - EEHEERI L BER -

WEFERLREENIAEH - FEHZE : dses@eduhkhk * B5E : (852) 2948 8591
#Buk : httpsy//www.apply.eduhk hk/ug/programmes/iem




ia B R

xY) it > S /4=
BB G FTREBRNEEETHE
= oo 43z N yay Y 4T 5o
(#E - BRE  NEHBENEENERR )
BRI AN BRRFEER
REMA REBEREFRX
BER [ABHEES | DM ARBHRBEZRMRE Y RELHREBLIRERELETETESEETESENN (2
EHEFAERLSESERT ANSBMNBENRE - BFE B KXW [£8E] K552 BRFHRLANEEES &2
HE  BRRABMBEEOMERE - BABEMBNREE - 15 AZEREREEERIZEM MBI - BMIL2 LD \/N

BEEEGNEE  REBANKE - HB402/NBEIGANE A EHAHREET @ HEREHE - REIMEHENHR
EE NG b B ETTEERGRERSR -

'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. Education 3-13:
International Journal of Primary, Elementary and Early Years Education, 44(3), 311-324. DOI: 101080/03004279.2014.976239

2Cheang, C. C,, So, W. W. M., Zhan, Y, & Tsoi, K. H. (2017). Education for sustainability using a campus eco-garden as a learning environment. International Journal
of Sustainability in Higher Education, 18(2), 242-262.



DELNERERLPINZEFE
Curriculum-based Outdoor Learning Programmes in Country Park

AREEENE  EEARAAEEERES The Agriculture, Fisheries and Conservation Department collaborates with the

&% Introduction

YEAERBRIBESRAEDS [FHFA Department of Science and Environmental Studies, EdUHK to develop "Curriculum-
BRI AR EHNEBHE | TEEMSESE based Outdoor Learning Programmes in Country Park" to promote environmental
ZESHABRNSREESBEELS - 1S education. This programme aims to facilitate the use of country parks and special
5 9N ER 10 E8 A ) ERRL AT 55 4 IR E areas as a learning platform to enhance students' knowledge through outdoor
KA RS R B A S THIBIETA - learning expeditions, promoting nature appreciation and appropriate responsible
TEX0 N B /) 5 4 S T B B 4F B 22 R 7] ) 2 behaviors. Outdoor learning experiences in country parks are in particular
Bl BIEHID A ARIE . Y . B A applicable to teaching subjects including geography, integrated science, biology,
PR IB IS o ASHEI 2 — LA KIHA general studies and cross-curricular study of environmental education in local
EREREMTIEABER - RS TR formal educational contexts. The EQUHK project team (hereafter referred to as “the
B e NEBE . IE . Al . I8 team”) is composed of 9 experts and the supporting team. The team members
EREpKs (BTE) - BRERE 5N are from different professional fields, including general studies, geography,
B BB EMASs R REET S biology, environmental sciences and education (see the table below). Through the
HSTRTT . 3 A R B 4 ) A A B comprehensive design of teaching materials, the team aims at assisting teachers
B RTERRE e - and students to master the professional knowledge and skills of outdoor learning,

and complement the curriculum development of different key learning areas, so as

to achieve the goal of education.

EdUHK Project|Team RXERE

Co-Principal Investigator Co-Principal Investigator
Team Leader

Co-Investigator

Project Officer & B EE Research Assistant | ffZB12 |

Miss MAN Hoi Tung ST/ E Mr LEUNG Chun Yat 24554
Miss LAl Chung Yan Z2A8fk/) il Miss TANG Pui Yi B35/ \8

Supporting Team



FHRSHEHR - NEBEEKRNFABENTK  Learning in outdoor environments has been well recognized as an effective and
A&miE% - At - REBEEFINREFEET  important approach for teaching and learning as it offers significant educational
LAAMPIEIEZMHEEE - H8¥S 24 {8  advantages for students, and the need to connect students with nature is becoming
REAEA 22 FLORTR R - AR - KA increasingly prominent in the contemporary world. With 24 country parks and 22
FoORM - AIEIMFEE AR ERNRRIME o special areas featuring streams, rivers, forests, natural coasts, wetlands, mangroves and
Brib 2O BAWB LR AERIRIE - £  mudflats, Hong Kong is home to a rich tapestry of habitats, ecosystems and species,
REMyiE  SBEBAEEMNENEEBARE  meaning that Hong Kong holds vast educational potential in outdoor natural-science

EHE o education.

M ERRT The design of the learning and teaching
packages

BAER ST NEEEFFTT —RIEBEE - ARAR
RBINPHEELHIME - BEAEELS12@TE (5
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Junior Primary #/) General Studies &

Senior Primary &/ General Studies &8

Junior Secondary ¥IH | Science &£

Geography #h 3
Senior Secondary mH | Geography b3

Biology .4
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BhERERELMBE Field Study Tours and Teacher
Seminars
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The project team has developed a series of interactive inquiry-
oriented outdoor learning and teaching (L&T) packages for primary
and secondary schools. In total, 12 themes are proposed (see the table
below). The design of the packages for the 12 themes includes three
learning stages, namely (1) stage 1: pre-field study; (2) stage 2: field
study; and (3) stage 3: post-field study to provide comprehensive L&T
plans for both students and teachers. In addition, in order to provide
inclusive L&T content, the packages are designed to cater for diverse
learning abilities, with the teaching notes and exercise are categorized
into three levels, namely Level 1 (basic), Level 2 (intermediate) and
Level 3 (advanced). These three levels refer to the level of difficulty for
students to learn. Teachers may select suitable levels within the L&T
package regarding the students' learning ability.

Hong Kong Biodiversity & & £ ¥ S &M

Tree/Woodland Exploration 4 7</#kith £ &

Food Chains and Food Webs B8 & 4148

Insect Lifecycle B K4

Treasuring Water Resources ¥ 17k &R

The Climate of Hong Kong & & HI SR 1%

Hong Kong Fauna & #&HI£EY

Geology and Geomorphology of Hong Kong & 7& ith & F it 31
Fluvial Environment 5i 28 5

Coastal Environment and Geomorphology 5 7 58 355 #l #1 57
Woodland Ecosystem #k it 4 &

Stream Ecosystem 5% 4 &8

In order to further support the fieldwork learning of our L&T packages,
the EAUHK project team will organize field study tours and seminars
for each topic to enhance teachers' and students' understanding of
each L&T package. We successfully organized three field study tours
for primary and secondary school teachers and students in July 2021.
Additionally, seminars for senior secondary biology and geography
teachers are also successfully held. After participating in the activities,
teachers and students provided positive feedback to the project team.
They reflected that the L&T packages could effectively assist students in
studying subject knowledge and enhance students' interest in learning.
They have expressed their view that they would like to join similar field
study activities in the future.




JEENBT R Activity Highlights

A BEBEXPBEBERIIRBRITUTMRE

Students from St Joseph’s Anglo-Chinese
School inquired fluvial environment at the
Bride's Pool

CPHRER/NZR2ERKIFEEAREEREMR
YR RYENRYR
Students from Shatin Tsung Tsin School studied

food chains and food webs of different species
at Tai Po Kau Nature Reserve

A BRENBEERNRPINHAERRE RN EWHER

Students from Pooi Kei Primary Schools explored insect
lifecycle at Shing Mun Country Park

HihEwE
ield Study Togr/

—

A hBEZEHOANE LB AR (ZE) R (G E)E
TIMH AR B E 52

Secondary school teachers conducted woodland

A PEZERPIRBE RE R ABETETEBERE

Primary school teachers conducted field study at Shing and river field study at Tai Mo Shan Country Park (left
Mun Country Park and Tai Po Kau photo) and the Bride’s Pool (right photo)
% EH Ways Forward At this stage, the project team has completed two senior primary general

studies, one senior secondary geography, and one senior secondary
EREBAERD =R T2E/NEES . 1ESh e biology L&T packages. In the coming year, the project team will
RUES AW HRME o REAMB &8 ED 6 continue to design the remaining 8 L&T packages. We hope that the
TeETEMHME A EMRRENSTS results of this programme can benefit more educators and students

HETEERBETE LS IEMPEE N ZRE by supporting their learning and teaching in field-related topics
RIS BB - WIES M FYSE AR REY and enhancing their understanding of country parks and biodiversity. If you

SREMNRE - AEBREA N ES  Bun  aTe interested in participating the programme, you are welcome to visit the
%) O > E2aS Al &l H

BB TR SR AT — B TE THEMNER T RS following website or scan the following QR code for downloading the L&T
packages and to get the latest updates: https://www.natureintouch.gov.hk/

#E)[A : https://www.natureintouch.gov.hk/learning/

activity/outdoor_learning_programmes learning/activity/outdoor_learning_programmes
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Doctor of Education - Science Education and Education

for Sustainability
3-Year Full-time / 4-Year Part-time Doctor of Philosophy & Master of Philosophy

Programme code: A3D045 / C4D001 Programme code: A3D054 / A2M053
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Master of Arts in Education for Sustainability
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Programme code: ALM095 / C2M028

Postgraduate Diploma in Education (Primary)
General Studies

1-Year Full-time / 2-Year Part-time
Programme code: A1P014/C2P035

Master of Education Programme (Mathemat-
ics, Technology, Science and Environment) -

Science and Environmental Studies Strand B{UHEIHE R (D) - P&
1-Year Full-time / 2-Year Part-time Postgraduate Diploma in Education
Programme code: A1M043 / C2M001 (Secondary) Science

2-Year Part-time
Programme code: A1P015/C2P037
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Certificate in Professional Development HERGRIZRET - BHEBIANGED)
Programme on Effective Integration of Certificate in Professional Development
Information Technology in Scientific Inquiry Programme on Curriculum Design, Pedagogy
Programme code: CWP008 and Assessment for STEM Education in

Primary Schools
Programme code: BWP129
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'So, W. M. W, & Chiu, W. K. S. (2020). Challenges and Opportunities with Hong Kong students’ Science, Technology, Engineering and Mathematics aspirations.
(Report No. 2018.A5.04118C). Hong Kong: Policy Innovation and Co-ordination Office.
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Some myths of STEM education

FHRE LT AR RHEBIZER
Dr Lee Yeung Chung, SES, EAUHK

As promoters of STEM education and STEM teacher education at the
Education University of Hong Kong, my colleagues and | have been working
closely to initiate and implement projects on STEM education, including
school-based support projects for primary and secondary teachers. From
my encounters with pre-service and in-service teachers, | have realised many
myths about STEM and STEM education perpetuate. Thus, this article briefly
examine seven myths that are common and highly influential in promoting
school-based STEM education.

Myth One: Students, and hence teachers, must be able to understand
and explain the science underpinning any solution to a STEM-related

problem.

This myth is particularly common in educational contexts that exceptionally
value developing conceptual understanding even at the early stages of
schooling. Teachers often find it frustrating and nerve racking when failing
to explain the concepts or principles of the underlying solutions to STEM
problems to their students. Consequently, teachers perceive a lack of self-
competence as a STEM teacher. It is not essential, and very often not feasible,
for students especially very young ones to appreciate complex scientific
principles that teachers take pains to explain.

For instance, engineers would not hesitate to apply a method that works
even without completely understanding why it works. This also applies to
STEM teachers. Thus, an overemphasis on understanding how things work
more than what works may discourage students and teachers to go beyond
their comfort zones to explore things or create something new. However, this
does not imply that teachers should not encourage students, to the best of
their ability, to hypothesise about why things work. This could help develop
students’ scientific thinking, for instance, predicting what will happen if a
particular solution is proven effective in one setting and is applied to other
settings.

Myth Two: The role of mathematics is marginal in STEM, hence,
integrating mathematics with S, T and E is difficult.

Teachers typically ask how to integrate mathematics into a STEM activity,
regardless of whether it is an inquiry- or design-based one. For many, the
M’ is just icing sugar that is dispensable compared with the other three
domains. Its use is often limited to the presentation and descriptive analysis
of data. The main reason may be that teachers, other than those teaching
mathematics, are not familiar with the nature of the subject, hence not being

VE AT BHA NEHEISTEMHE A R STEMEEIE M T
f5E  BFRSBMERIHET—RIISTEMHEEF EE -
BIEFR /B AT IERTE - 2EBEEBA RER
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ASTEMHEE T E » FBERENERERXE
EB—BE LIEXM > oRENERRBERSF

STEM@ ARG EHRHBBRE

EEABEERBRERNRESZLHER  BEF
HI A BIRIE - ARG A R EFIESTEMARIR T &
BROBSHRAE - KESRIEEIER B2y
BCERSTEMBEEMEENREED - —RME » B2
£ (FRIRFHEE) BRMEZME LREOEHER
BRIPWIENTFE - M EEETAARE -

SO - B TI2A MR 2 IR E R R {850
B - TREA IR R M TEA T © tEEREE
%ESTEM%&EW%L o Bt - ERFIBE TR B R
BERNREM ZEERIRE - A8 /B EREME
ﬁﬁﬁlLﬂ%%ﬂ%ﬁ’%&mﬁo%ﬁ'EKK%
BT RBNZBHELERBFESRNEFRE - 108
RRBRANTREREZ SRS HAMR - UBHE

HEERBIERLE o

HEZ  BBESTEM PR EESAER ' HRUH ST
E &8

[n{a] & ERE2 L =R ASTEM JESNF 7 | &2 —EZAD
FIEFEREAMERE T EERURIERE - 2%
BE - REARAHBLEM=ZKED "M’Mmﬁt
%&MW%W~-& LHREIR -« Wil RO WWEIE -

i= (@ 18 &fgﬁﬁﬁﬁﬂﬂﬁﬁﬁﬁﬂﬁéﬂm/
BER o Eit LS BEEAEIEMSTEM ME - BFE



used to view a STEM problem through a mathematical lens. Mathematics has
two inter-related roles in STEM. Firstly, it is a specific language, comprising
numbers and operations, widely used to represent scientific principles and
engineering designs or systems. Secondly, it gives precision to dimensions
and relationships, which is essential for representing hypotheses or theories
and making predictions in science and turning a conceptual design into
reality in engineering.

Myth Three: A whole school or a generalist approach is better than a

specialist approach when implementing integrated STEM education.

STEM education often involves integration of STEM and non-STEM disciplines.
The latter could provide a real-life context in which STEM problems are to be
set. Some schools consider it desirable to involve all teachers to lead STEM
activities or as mentors for student projects. This practice has significant
advantages given that manpower will not be limited to STEM teachers who
represent only a minority of all teaching staff. Engaging non-STEM teachers
as mentors could introduce new ideas from other fields to students’ projects.
However, it has obvious drawbacks. One is the relative lack of expertise in
STEM amongst non-STEM teachers compared with their STEM counterparts,
although there are exceptions. To overcome this problem, a usual practice
is for STEM teachers to design activities with detailed procedures for the
benefit of non-STEM teachers. This may water down the activity from an
open-ended type to a cookbook-recipe type, allowing students to deviate
only to an extremely limited extent from the ‘standard’ procedure. This may
stifle students’ creativity and innovativeness, which STEM education aims
to develop. Nevertheless, the gap between the generalist and specialist
approach could be bridged through professional development catered
to the needs of non-STEM teachers and by pairing STEM and non-STEM
teachers in mentoring students to capitalise on their complementarity.

Myth Four: Developing students’ ability to solve problems through
stand-alone integrated STEM project activities as additions to the

existing discipline-based curriculum is sufficient.

Schools typically adopt project-based learning in implementing STEM
education. These projects, mostly interdisciplinary in nature, may be
implemented either in any single subject or by blending different subjects.
However, these projects are designed as adds-on, rather than as integral
parts of the school curriculum. Students, especially younger ones, lack basic
understanding of the inquiry process and skills that are crucial to the complex
problem solving characteristic of many of these add-on STEM activities. This
may shift the student-centred approach to a teacher-centred one to help
students overcome their limitations. A more desirable approach is to overhaul
the curriculum to better articulate the existing subject-based curriculum
with these interdisciplinary STEM learning projects. This should help ensure
complementary and progressive development of various aspects of STEM
competence in relevant subjects across different key learning stages.
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Myth Five: Advanced information technology should be featured in

school STEM projects or activities

Despite that one of the goals of STEM education is to prepare the younger
generation for meeting the needs of society that are increasingly dominated
by technology, it does not necessarily imply students must experience those
advanced technologies or become technology savvy, particularly at the
early stages of schooling. The creative use of these technologies, such as
Al and IQT, are underpinned by basic thinking skills, such as computational
and mathematical thinking, which could be better developed through basic
mathematics and coding at early stages of schooling. Although these state-
of-the-art technologies should better be left to senior secondary level or
beyond, this does not preclude the use of modern technological tools, such
as microcontrollers, sensors and data loggers in school STEM activities to
help students develop creativity and basic knowledge and skills appropriate
to their ability level. These modern educational tools could pave the way for
students to learn more complex technologies and the engineering processes
involved in later stages.

Myth Six: STEM education

development of conceptual and procedural understanding related to

is primarily concerned with the

science, technology, engineering and mathematics.

The dominance of STEM activities targeting the invention or production
of tangible artefacts for solving problems has influenced many to believe
that the sole aim of STEM education is to train students to become future
technologists or engineers. However, this represents only one of the goals of
STEM education. Another important goal is to develop STEM literacy for all
students. The notion of ‘'STEM for All'is to enable all students to become STEM
literate. This means that, aside from having a sufficiently broad knowledge of
STEM disciplines and basic STEM process and thinking skills to utilise and
manage technology in everyday living, one should be able to understand
and appreciate the impact of technology beyond our daily lives on society,
the environment and mankind as a whole. Thus, students must develop a
critical mind to analyse the pros and cons of any technological breakthrough
to make informed decisions about its application and to evaluate the
circumstances under which it could be used.

Myth Seven: STEM education is only good for students at upper

primary level and beyond.

There seems to be a tacit consensus amongst local educators that STEM is
only good for students at the upper primary level or above. Any level below
is regarded as overly young to benefit from STEM education. This restriction
is attributable to various factors characterising young students, ranging
from the lack of foundational knowledge and a proper mind-set for problem
solving through scientific inquiry and engineering design, to the lack of
dexterity for handling tools. Jerome Bruner, renowned for advocating the
notion of spiral curriculum, reminded us that within a topic, all students could
learn something worthwhile that is commensurate with their developmental
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stage. A prominent example is that under the New Generation Science
Standards of the United States, STEM education focusing on science and
engineering starts at kindergarten level, leading progressively to Grade 12
(NGSS Lead States, 2013).

Thus, a lack of conceptual understanding needs not be an obstacle for young
children to experience STEM. There exist many opportunities in STEM for
children to explore the world and manipulate things through observation
and their understanding of simple causalities. These could form the basis
for simple inquiry designing and making artefacts, through which children
could interact with the real world. Despite their limited ability in conducting
controlled experiments and analysing results in mathematically, they could
develop their capability by experimenting through trials and errors and
comparing results qualitatively. These activities are beneficial in cultivating
interest, nurturing creativity, developing psychomotor skills and fostering
self-confidence. As for cognitive development, STEM activities that engage
students in manipulating materials and tools for making tangible products
provide an ideal learning context that matches with children’s concrete
operational stage in Piagetian terms.
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Mr TSE Shun Hang

Bachelor of Education (Honours) (Science) 1%t Cohort Graduate

school.

| am TSE Shun Hang. | finished my undergraduate study at EQUHK in 2021 towards
the Bachelor of Education (BEd) degree with a double major in physics and
chemistry. | am now a teacher of physics, science and STEAM in a local secondary

The teacher training in EQUHK extended my knowledge in teaching integrated
science, STEAM, physics and chemistry with the bilingual medium of instruction
(MOI). Applying different pedagogical approaches in the classroom, | can explain
the subject concepts definitely and keep students engaged in learning. Also,
| greatly appreciated the counseling and pastoral care skills gained from here
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because | can apply the skills to take care of students with different learning needs practically and spiritually.

Apart from the teacher training, | am grateful to have the chance to conduct science research during my study'’s participation in the
physics research group and astronomy study group. The involvement in physics research and astronomy study developed my deeper
understanding of nature from a physical point of view. It equipped me to start a science study group in the current school, discuss
and investigate high-level science questions with high-achieving students.

Lastly, I really thank you for giving me the opportunity to join the STEM integrated science outreach team to design and conduct
lessons in the Hong Kong Science Museum. Participating in STEM projects for primary and secondary schools was an unforgettable
experience in my U-Life. Through these fruitful experiences, | am able to design the STEAM curriculum of junior secondary level now.
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Dr LU Chaoqun

PhD Graduate

I am Chaoqun Lu, a postdoctoral researcher working with the Department
of English Language Education at The Education University of Hong Kong
(EdUHK). I am also an EAJUHK PhD alumna who recently graduated from
the Department of Science and Environmental Studies (SES) in 2021. | want
to express my sincere gratitude to my supportive PhD committee members
in SES. Under their professional guidance, | completed my PhD thesis in
inquiry-based science teaching and learning in science classrooms where
English is used as the medium of instruction. During my PhD study, | had
opportunities to attend local and international conferences and summer
schools in different countries (e.g., Finland, Czech, and Japan), which helped
improve my academic communication and presentation skills and establish
contacts with renowned scholars in academia. Therefore, | am very grateful
for the professional training | received from my PhD study at EQUHK, which
helped me equip a knowledge base in science education, conceptualize
understandings of science disciplines, and explore the core science
education areas study. | believe such a memorable study and research
experience has prepared me to undertake scientific research and develop
projects in science education as an EQUHK alumna in the future.

Dr LUO Tian

PhD Graduate

| now have graduated from The Education University of Hong Kong and became
an assistant professor at Capital Normal University. | love my current job because
it combines my favorite things (researching and teaching) in a package, and | can
work in my favorite field (science education) and one of my favorite cities (Beijing).

| entered the Department of Science and Environmental Studies, The Education
University of Hong Kong, for my PhD study in 2016. During my magical years
in EAUHK, | was fortunate to do some exciting and inspiring studies, enjoy the
natural and beautiful environment of the EQUHK campus, and have lovely friends
who share common hobbies like playing the guitar. Thanks to the support of the
University and my supervisor, | have broadened my academic horizon by attending
and presenting at overseas conferences/programs in Singapore, South Korea, the
United States and Finland.

| would like to express special gratitude to my principal supervisor, Prof SO, Wing Mui Winnie, who has given consistent support
for my learning and research, always respected my ideas (including the most naive ones) and put full confidence and trust in me
throughout my years as a PhD candidate. | am also very grateful for the training in the PhD program, from which | get to know much
deeper about quantitative and qualitative methodologies in social sciences and the art and science of proposing, conducting and

reporting a study.
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