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Chairperson + ¢ i /&

Dr. Winnie SO Wing Mui (F x5 1)

Head, Department of Science and Environmental Studies,
The Hong Kong Institute of Education

Chairperson, Organizing Committee of GCCSE 2010

Welcoming Message

Dear Guests and Participants,

Over the past decade, the scientific development of China has taken a great leap forward and it is now on par with
several countries that are traditionally strong in science and technology, such as the United States, Japan and the
European Union, etc. The United Nations Educational, Scientific and Cultural Organization (UNESCO) has pointed
out in their World Science Report 2010, that China has been catching up with these countries in terms of the number of
researchers and the amount of resources spent on nurturing talents. China’s scientific achievements are impressive in
many fields. The nation has designed and has built her first deep-sea manned submersible “Jiao Long”, which has
successfully set a world record and has planted the Chinese national flag on the seabed. Also, she has the world’s
fastest and longest high-speed railway train system. Moreover, she has successfully launched the moon probe Chang'e
II and has built the world’s fastest supercomputer Tianhe-1, etc. All of these are a clear manifestation of the scientific
accomplishments of China in the contemporary world. Furthermore, overseas Chinese scientists around the world have
also received many major international science awards. Behind these glorious achievements, however, there is still
room for improvement in journal citation, originality and impact of research, quality of academic papers etc.

In light of this, the GCCSE 2010, titled “Connecting science education to the contemporary world”, aims at bringing
together scholars and educators around the globe who are interested in science education in the Chinese communities to
discuss and to share ideas, practices and recent development in science education. This two-day conference focuses on
research and development of science curriculum, teaching and assessment practices in primary, secondary and tertiary
science education through keynote addresses, oral paper presentations, workshops, poster sessions and symposiums etc.
All these activities allow participants to voice their concerns and share their experiences in the learning, teaching and
assessment of science, which are relevant to the needs and development of the science education community around the
world.

We sincerely hope that this GCCSE would provide distinguished scholars and educators with an effective platform for
academic exchange, in order to create a better outlook and more chances for further development in the field of science
education in Chinese communities. We are pleased to have Mrs. Rita FAN Hsu Lai Tai, Member of the Standing
Committee of the Eleventh National People's Congress of the People's Republic of China and the Former President of the
Legislative Council of Hong Kong, and Mr. Kenneth CHEN Wei On, Under Secretary for Education, as the guests of
honour; Professor Marcia LINN from the Graduate School of Education of the University of California (Berkeley) in the
USA and Professor Svein SJIOBERG from the Department of Teacher Education and School Development of the
University of Oslo in Norway as keynote speakers; as well as Professor CAI Tie Quan from Zhejiang Normal University
in China, Professor GUO Chrong Jee from the College of Science of the National Changhua University of Education in
Taiwan, Dr. May CHENG May Hung from the Department of Education of the University of Oxford in the UK, and Dr.
Philip G STIMPSON from the Faculty of Education of The University of Hong Kong as invited speakers. We are
grateful for the precious time you all have taken out of your busy schedules to take part in this conference.

The Department of Science and Environmental Studies of The Hong Kong Institute of Education is honoured to hold the
first Global Chinese Conference on Science Education, yet this conference would not have been possible without the
kind support and active participation of all participants and the following co-organizers: the National Association for
Science Education (CNASE) of the Chinese Society of Education, the Chief Executive’s Award Winner for Teaching
Excellence Teachers Association, the Faculty of Education of The Chinese University of Hong Kong, the Faculty of
Education of The University of Hong Kong, Hong Kong Association for Science and Mathematics Education, Hong
Kong Education City Limited, Hong Kong Educational Research Association and the School of Science of The Hong
Kong University of Science and Technology. We would like to take this opportunity to express our heartfelt thanks to
all of you.

We wish you a fruitful conference!

“ All Rights Reserved | GCCSE 2010
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Dr. YEUNG Yau Yuen (4 2 & 1)

Associate Head, Department of Science and Environmental Studies,
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Mrs. Rita FAN Hsu Lai Tai (55 # zé“ +1)

People’s Republic of Eleventh National People’s Congress Standing Committee
Former President of the Legislative Council of Hong Kong

Welcoming Message g i/#%
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Mr. Kenneth CHEN Wei On, JP (fi g% = T ¥ 1)
Under Secretary for Education

Welcoming Message J#7%%

Dear Guests and Participants,

It gives me great pleasure to be the Guest of Honour of this meaningful event: The Global Chinese Conference
on Science Education 2010.

The emergence of a highly competitive and integrated world economy, rapid scientific and technological
innovations and the ever-growing knowledge base have called for a new way of educating our young people.
Science education in Hong Kong aims at developing students’ scientific literacy and enhancing their interest, a
sense of wonder and curiosity about the natural world. Besides equipping students with a concrete
knowledge foundation of science, our curriculum has put much emphasis on the development of students’
ability to think scientifically, critically and creatively, and to link science and technology with goals for
environmental sustainability and the well-being of mankind.

As you all would agree, learning and teaching are interactive processes. To achieve the contemporary aims
of science education, teachers’ roles have to be redefined. Teachers are expected to be more proactive in
exploring and trying out different pedagogical approaches and strategies to cater for diversified students’
learning styles, interests, and abilities. We need to help our students learn science effectively and prepare
them for active participation as citizens. Relevance is a key factor for motivating students to learn.
Therefore, connecting science with students’ personal lives, contemporary societal and environmental issues
would enable students to develop an attitude of responsible citizenship.

The theme of this Conference “Connecting Science Education to the Contemporary World” is most befitting to
the concerns of science teachers and educators today. With the implementation of the New Senior Science
curriculum last year, the Conference provides a timely and valuable platform for our local teachers and
educators to share ideas and practices with partners in the global Chinese communities. Teachers may draw
on successful experiences in designing learning and teaching activities which are more suitable for their
students. By learning the education trends of other countries/regions, science educators could reflect upon
their own strategies in response to global development so as to face the challenges of this century.

I would like to take this opportunity to thank the Hong Kong Institute of Education for staging this meaningful
event. | believe this two-day Conference would inspire those who are concerned about the effective
learning of our students. 1 hope you could actively engage in discussions, exchange information and
develop network with other participants.

I sincerely wish you all a most fruitful time at the Conference.

Thank you.

GCCSE 2010 | All Rights Reserved
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Professor Joshua MOK Ka Ho (i %3 & #)

Associate Vice President (External Relations),

Dean of Faculty of Arts and Sciences,

Chair Professor of Comparative Policy,

And Co-Director of Centre for Governance and Citizenship (CGC)

Welcoming Message g /%%

Dear Guests and Participants,

The first Global Chinese Conference on Science Education provides opportunities for teachers, educators,
scholars and researchers around the globe who are interested in science education in the Chinese communities
to discuss and share ideas, practices and recent development in science education. The theme of the
conference is “Connecting science education to the contemporary world”.

The conference focuses on research and development of science curriculum, teaching and assessment practices
in primary, secondary and tertiary science education. We anticipate to involve science educators and school
science teachers from different parts of the world (e.g. Mainland, Taiwan, Macau, Singapore, Europe, the USA
& Hong Kong) to exchange research work and best practices. There are workshops and seminars for sharing
of concerns and experiences in the learning, teaching and assessment of science, which are relevant to the
needs and development of the science education community around the world. In order to facilitate sharing and
communication in the conference, presentations in English, Putonghua and Cantonese are welcomed.

I wish you a pleasant and fruitful conference.
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Main Theme:

Connecting Science Education to the Contemporary World

Sub-themes:

Integrating Science with Other Areas of Learning

ICT in Science Education

Learning and Teaching Science

Development of Science Curriculum

Assessment of Students’ Science Learning and Development
Teacher Education/Professional Development for Teachers

Historical, Philosophical, Social, Cultural, and Gender Issues
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Keynote Address 1:

=
‘ i

Professor LINN Marcia

Professor, Graduate School of Education,
University of California, Berkeley, USA

Monday, 20 December 2010, 10:00-11:00, D1-LP-04

Visualizing science: Using technology to promote knowledge integration

Abstract

Science learning is most successful when instructional materials guide students to integrate their ideas.
Evidence of efforts to understand scientific phenomena include the many intuitive ideas that students develop
to explain the natural world. Based on the way metal objects feel in a typical classroom, many argue that
metals are naturally cold—so they can keep things cold for a picnic. Others explain that plants eat dirt or
that twins are children who look like each other. While inaccurate, these ideas represent attempts to
interpret observations. Effective science education can help students build on their observations and
develop coherent, integrated ideas.

Strengthening the ability to sort out conflicting explanations and make sense of complex scientific
phenomena is essential today. Citizens need to sort out conflicting messages. They need to deal with
persuasive messages about climate change, health decision-making, and effective energy policies. This talk
will explore how scientific visualizations as part of a technology-enhanced, pedagogically-sound curriculum
can improve the effectiveness and efficiency of science education and prepare lifelong science learners.

Scientific visualizations can make unseen processes such as chemical reactions or planetary motion visible,
allow students to conduct virtual experiments about complex situations such as global climate change, airbag
safety, or home insulation, and help students link scientific representations such as symbolic equations,
models of unobservable processes (interactions among atomic particles, gravitational forces), and observable
phenomena. 1 define visualizations as interactive, computer-based animations of scientific phenomena
including models, simulations, and virtual experiments. Recent studies involving over 30,000 middle and
high school students and 350 teachers conducted by the National Science Foundation funded Technology
Enhanced Learning in Science (TELS) center illustrate promising uses of dynamic, interactive visualizations
of phenomena to promote lifelong science learning.
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Professor SIOBERG Svein

Professor, Department of Teacher Education and School Development,
University of Oslo, Norway

Tuesday, 21 December 2010, 09:00-10:00, D1-LP-04

Young people, science and technology:
What survey research tells us about attitudes, interests, values and future plans

Abstract

This paper presents results and perspectives from the comparative project ROSE (The Relevance of Science
Education) on how 15-year old learners relate to science and technology (S&T). ROSE is a cooperative,
low-cost, grassroots undertaking with researchers from about 40 countries in all continents.

Among the findings are the following, which will be documented in the full paper:

Learners in all parts of the world agree about the importance of S&T for development as well as for the
individual, although learners in the most affluent countries are more skeptical and ambivalent. Moreover,
girls seem to be much more ambivalent that the boys, and the differences are most dramatic in the richest
North-European countries and Japan.

Learners in less economically developed countries have a much higher interest in learning most aspects of
S&T than the learners in highly developed countries. Learners in highly economically developed countries
are also much more selective in their profile of interest.

Boys’ and girls’ interests in learning different aspects of S&T are also rather different, and seem to follow
the same pattern in all countries:

Girls seem, in general, to be more interested in health and biology, ethical, social and environmental aspects
of S&T, while boys are more interested in mechanical and electrical aspects of science. Boys are also more
interested in dramatical, explosive and violent aspects of S&T than girls.

Girls and boys in all countries are very concerned about the importance of environmental protection, but they
also have differing perspectives related to environmental challenges. Boys tend to think that the problems
are exaggerated, and that they may fixed by experts. Girls think that the challenges are more serious, they
also think that each of us may make a difference. Moreover, girls seem more than the boys willing to make
sacrifices.

Boys and girls have rather different set of values that are important for their future choice of careers. Girls
are ‘people-oriented’. They like to work with other people, and they want to get a job where they may be of
help for other people. Unfortunately, their perceptions of engineers or scientists do not seem to fit this
‘people-oriented’ image.

School science seems to fail in many respects. Young people in many countries, in particular the wealthy
ones, like school science less than most other subjects. School science has to a small degree showed them
the relevance of S&T for our culture and way of living. Moreover, school science has not opened their eyes
for the importance of S&T for occupations and careers, and rather few think that school science will be of
value for their future life. In most countries, there are large gender differences on all such questions.

ROSE details and publications are given at the home site: http://www.ils.uio.no/english/rose/.
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Invited Speaker 1:

Professor CAI Tie Quan (348 # &%)
Professor, Zhejiang Normal University, China
Monday, 20 December 2010, 13:15-14:00, D1-LP-04
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Invited Speakers -] = iF3# £ %

Invited Speaker 2:

Professor GUO Chrong Jee (38 € £ #3%)
Emeritus Professor, College of Science,

National Changhua University of Education, Taiwan
Tuesday, 21 December 2010, 10:00-10:45, D1-LP-04
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Invited Speakers -] = iF3# £ %

Invited Speaker 3:

Dr. May CHENG May Hung (38 % = 1)

Reader in Professional Education, Department of Education,
University of Oxford, UK

Tuesday, 21 December 2010, 13:15-14:00, D1-LP-04

Science education research which matters

Abstract

There are education reforms which have redefined teaching pedagogy in science classrooms and the values
of science learning in recent years. Similar to other education reform initiatives, there are concerns about
the lack of impact these initiatives are having at the classroom level. The question for researchers is thus to
identify our roles in these reform initiatives. I would like to invite the audience to consider three different
types of science education research, namely that in which researchers reveal an overview of the situation, that
in which researchers facilitate changes in school practices, and that which engages science teachers in action
research with an aim to refining practice. The discussion is illustrated by research initiatives in science
assessment in Hong Kong. The endeavour of the Hong Kong curriculum reform in implementing alternative
assessment in science sets the context. The first type of research is exemplified by findings on teachers’
views in two survey studies. A university-school project which supports local secondary schools to
implement authentic assessment which takes the form of scientific investigations is drawn as an example for
the second type of research. The follow-up project which tests out a two phased model to support students
in conducting scientific investigation tasks provides an illustration of the third type of research. The impact
on science pedagogy and issues accompanying the three types of research are analysed. Finally, I will
explore with the audience the types of research which are crucial to effect changes at the science classroom
level, and invite a reflection on whether and how the different types of research may play a complementary

role.
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Invited Speakers -] = iF3# £ %

Invited Speaker 4:

Dr. STIMPSON Philip G.

Associate Professor (retired), Policy, Administrating and Social Sciences
Education (PASSE) Division, Faculty of Education,

The University of Hong Kong

| Tuesday, 21 December 2010, 14:00-14:45, D1-LP-04

ESD and teacher education: Dilemmas and directions

Abstract

While there has been much discussion in the literature regarding education for sustainable development (ESD)
and its forerunner, environmental education, in schools, there has been far less within teacher education. It
has become something of a secret world. ESD is rarely central to schools’ core curricula and thus it is not
surprising that it is on the margins of Teacher Education despite exhortations of UN agencies for capacity
building initiatives. Teacher education in support of ESD often seems ad hoc and the commitment and
enthusiasm of individuals greater than that of institutions and higher education systems. Answering key
interrelated questions of What, When, Where, How and By Whom raise serious dilemmas that need to be
addressed if teachers of ESD are to be supported in an effective and sustained manner across education
systems as a whole. Approaches to teacher education required for ESD often do not fit easily within the
mainstream yet accommodation is essential. The paper discusses the tensions that seem apparent and offers

some directions for the future.
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20-21 December 2010

Conference Programme Outline ¢ ;X425 # %&

Day 1 (Monday, 20 December 2010) & P (2010 & 12 * 20 p > & # )

Time (F¥ ) Programme (2.5 ) Venue (3 B5)
. . Outside area of
08:30 — 09:00 | Registrat xR
egistration (* § &7) Room C-LP-11
09:00 — 10:00 | Opening Ceremony (F# ¥ & 3#) D1-LP-04
10:00 — 11:00 | Keynote Address 1 (L 387 1) D1-LP-04
11:00 — 11:15 | Morning Tea Break (X B:4% %) Learning Common
11:15-12:00 | Workshop (3 i£3* 1#,2 % 3) Room 8, 4,9
Lunch (= %) Canteen - The Cove
View (7 % #)
12:00 — 13:15 Poster Session 1 (A 4F & g £ 1) Outside area of
Room D1-LP-02
Hong Kong Educational Research Association - Annual General Meeting Block E
(BERTFIHE - FEL§)
13:15 — 14:00 Invited Speech 1 (33834 1) D1-LP-04
Workshop 4 & 5# (1 T3 4 & 5#) Room 4, 8
14:00 — 14:45 | Workshop 5#, 6,7 & 8 (1 i¥3* 5#,6,7 2 8) Room 8,3,4,5
14:45 — 15:45 | Parallel Session 1 (& 2%~ 2 1) Room 1-7
15:45-16:00 | Afternoon Tea Break (& 832 ¥) Learning Common
Parallel Session 2, Symposium 1 & 2 Room 1-6
16:00 — 17:00 >
(e L 2, RFHE 12 D)
Parallel Session 3, Symposium 1 & 2 Room 1-6
17:00 — 18:00 >
(FlewmrFL 3, RBFAHE 1 2 2)
19:00 —21:00 | Conference Dinner (% ¢ %.%) HK Science Park

Day 2 (Tuesday, 21 December 2010)

Zp010# 12 % 21 p » BH )

Time (F* i) Programme (#2.% ) Venue (3 Bb)
09:00 — 10:00 | Keynote Address 2 (L 387 # 2) D1-LP-04
10:00 — 10:45 Invited Speech 2 (4 4 2) D1-LP-04
Workshop 9 & 10 (2 i£3% 9 & 10) Room 3, 4
10:45 - 11:00 | Morning Tea Break (X B:4% %) Learning Common
11:00 — 12:00 | Parallel Session 4 (4 2%~ 2 4) Room 1-6
Lunch (= %) Canteen - The Cove
12:00 — 13:15 View (7 % #)
Poster Session 2 (4 4F & g £ 2) Outside area of
Room D1-LP-02
13:15 _ 14:00 | Imvited Speech 3 (¥ #3¢4 3) D1-LP-04
Workshop 11 & 12 (2 ¥ 11 2 12) Room 3, 4
14:00 — 14:45 Invited Speech 4 (35 &3 & 4) D1-LP-04
Workshop 12 & 13 (2 T3 12 2 13) Room 4, 5
14:45 — 15:00 | Afternoon Tea Break (& 842 ) Learning Common
15:00 — 16:00 | Parallel Session 5 & Symposium 3 (&~ £H 2 2 52 L€ 3) Room 1-6
16:00 — 17:00 | Parallel Session 6 & Symposium 4 (» £#&H > 4 62 BT E 4) Room 1-6
17:00 — 17:45 | Closing Ceremony D1-LP-04
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20-21 December 2010

Conference Programme Details ¢ 3425 £ o &

Day 1 (Monday, 20 December 2010) 5 P (2010 & 12 * 20 p > 3 #f-)
08:30 — 09:00 | Registration (% £ % %) Outside area of
Room C-LP-11
Opening Ceremony (BB % & #)
09:00 — 10:00 Speech by Chairs of GCCSE 2010 D1-LP-04
Speech by Mrs. Rita FAN Hsu Lai Tai (= #% } fr +d)
Speech by Prof. Joshua MOK Ka Ho (£ ®F £ 3#)
Keynote Address 1 (5 3853 1)
10:00 — 11:00 Pf'of. LI.NN .Marcm., UanGI‘S.lty of California, Berkeley D1-LP-04
Title: Visualizing science: Using technology to promote knowledge
integration
11:00 — 11:15 | Morning Tea Break (% 237 &) Learning Common
Workshop 1# (2 £ 1#)
. . Room 8:
FiEais < FRuid  EHELY (FAREKTEE) D2.LP-12
Title: 4 /BT ALHFF BRTH ¢ FATG I Pt J £ 4839
Workshop 2 (1 {3 2)
y o Room 4:
11:15-12:00 | p3 4B 1 > Prbt L (SR =% 58 5 4) DLLP-06
2P Ky #agid
Workshop 3 (1 i£3* 3)
Dr. SHEN Ji and Dr. CHANG Hsin-Yi Room 9:
Title: Designing effective embedded assessments in technology-enhanced D4-LP-02
science curricula
Lunch (= %) Canteen - The Cove
View (3 % #)
12:00 — 13:15 | Poster Session 1 (43R B F& 4 1) Outside area of
Room D1-LP-02
Hong Kong Educational Research Association Block E
Annual General Meeting (A ERTF L FE — FEX §)
Invited Speech 1 (&3t i 1)
Prof. CAI Tie Quan (3248 # % 3%) , Zhejiang Normal University D1-LP-04
3P (R R)PERTOFELEFE
Workshop 4 (1 i3 4)
Mr. Byron LI (WWF —Hong Kong) (£ % f X8 4 ¢ 4B 4 ¢€) .
13:15-14:00 | . : . ) . g' § . Room 4:
Title: How to use innovation e-learning and mobile learning technologies for D1-LP-06
conducting environmental education programmes at remarkable ecological
hot spots in Hong Kong
Workshop 5# (1 iT3 5#)
;1 Room 8:
WEFEL D2-LP-12
P doie s - L5 AR K
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Day 1 (Monday, 20 December 2010) 5 P (2010 # 12 * 20p > 28 -)

Workshop 5# (1 £ 5#) Room 8§:
WEFEL D2-LP-12
P el d 5 - 2 IR PR
Workshop 6 (1 i£3* 6)

Mr. PAU Chiu-Wah, Mr. MAK Hon Lung Room 3:
Hong Kong Examinations and Assessment Authority (% i# ¥4 3% =4 &) D2-LP-10
Title: Assessment of science subjects in public examinations in Hong Kong:
Entering a New Era in 2012

Workshop 7 (1 i£3* 7)

14:00 — 14:45

GreenPeace (% 4 frT) Room 4:
Title: Applying science in environment protection to achieve positive changes D1-LP-06
in equity
Workshop 8 (1 it §) Room 5:
Eco-Education & Resources Centre D1-LP-07
Title: Escape from classroom - Outdoor education programmes
14:45 - 15:45 | Parallel Session 1 (& £#% > 4 1)
Parallel Session 1A - ICT in Science Education(§ ¥ % v &2 # $)
Ref. Seq.| Paper Title Presenter Region
December 20 Code
14:45 - 15:45 142 | 1 | #EERARERERETY £H 2 oR KFEEVR L | A%, P, ™
2B wE B, IRE
Room 1: 220 2 §3§=>'<J R A S rl[}’\ﬁ’%f@ﬁlﬁ'%—,, -"-—J &l';’f? Eijﬁl,’fgﬁb‘fﬁs{ ™
D2-LP-08 MY RFURAFIFY 277
341 3 | REBFTARERESFTLAL " H* 2R HHE gz A ™
Parallel Session 1B - Teacher Education/Professional Development for Teachers (* £ K EF 32 ' RiF & £ 3 B)
Ref. Seq.| Paper Title Presenter Region
December 20 Code
14:45 — 15:45 157 1| 8 p ARFnb EFRE 0 5L E p AR ey, @y ™
FRRAEH G D
Room 2: 222 2 | PB4 P %,fiazw;}$1}\§{§mzakiam PUE— CN
D2-LP-09 365 | 3 | EF RS FHFTELL VMR ERF L EE | S AR, BF, HK
B B, 3 HE

Parallel Session 1C - Development of Science Curriculum (2 5 A2 % E)

Ref. Seq.| Paper Title Presenter Region
Code
December 20 272 | 1 [ P B E R E R 2T RARM T AR (s | R, R, W
14:45 - 15:45 ;;;g;rpg;u'x EEEEHASEREKT 5 5 M- 47
270 | 2 | R F LA APEFYEY Soe Ty SR, WG, ™™
Room 3: 3 SIK, MR,
D2-LP-10 f? i, B,
e g ”53
305 3 | EHEMARE SR EE HHR *ERE G CN
Parallel Session 1D - Learning and Teaching Science (2 § &% #ez)
Ref. Seq.| Paper Title Presenter Region
Code
December 20 250 1 | Insearch of a framework to facilitate statements of WONG Chee SG
14:45 — 15:45 definitions in Physics: Is Feynman's Lectures on Physics a Leong, YAP Kueh
good guide? Chin
369 2 | The effects of a facilitator on the performance of a LI Shing Sun HK
Room 4: . .
heterogeneous working group in science and technology
D1-LP-06 education
320 3 | An insight into bioethics education in high schools in *HOH Yin Kiong SG
Singapore
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Day 1 (Monday, 20 December 2010) & P (2010 & 12 * 20 p > 2 3 -)

Parallel Session 1E — Assessment of Students’ Science Learning and Development (5 2 ## 5 & §¥ 228 B a7

Ref. |Seq.| Paper Title Presenter Region
December 20
Code
14:45 — 15:45 . .
140 | 1 | HA37 2 HCEFRERPFEIT BiF, R HK
Room 5: 158 | 2 | M A B4 3D B BN RRL £ 8 EFa, Hys W
D1-LP-07 fld 4
108 3 F Ifsapfemr k277 SRz, 5 P W

Parallel Session

1F — Historical, Philosophical, Social, Cultural, and Gender Issues

PR ALE e E )

EHEFRT T ML

Ref. |Seq.| Paper Title Presenter Region
December 20
14:45 — 15:45 Code
88 I | 3P PRI TR HEN CPRE SRR R E CN
Room 6: 213 %k rf;&léjvﬁ"”ﬁi’”\*‘rfﬂ“ Fiak g4 ™
D1-LP-08 236 3 | HEAHEELEaep BT PEY L oo W
i
Parallel Session 1G — Science Education in Taiwan (5 # i #  K )
Ref. |Seq.| Paper Title Presenter Region
Code
December 20 155 1 | An exploration of aboriginal secondary boys' and girls' HONG Zuway-R, ™
14:45 — 15:45 learning interests and learning in science YU Tien-Chi,
CHIANG Wei-Hao,
Room 7: CHENG Mei-Shui
D2-LP-05 195 Bl 94844 TRhedRil 2937 3% Hrde, fa= ™
177 o] BREFPERF R A Nk £ T P *RLF, ik A ™
i
15:45-16:00 | Afternoon Tea Break (& g42 %)
16:00 — 17:00 | Parallel Session 2, Symposium 1 & 2 (& E#H 2 4 2, L3FHE 1 2 2)
Parallel Session 2A - ICT in Science Education(f ¥ & 5 &2 $1 )
Ref. |Seq.| Paper Title Presenter Region
December 20 Code
16:00-17:00 | 291 | 1 | Tpgeep, o TREETRMR, HAFLRPEER | HRY, gL, W
2 jggsi 7= ;L" SRS
Room 1: , , = Y , -
D2-LP-08 259 2 | B BAWA KRBT AL 2 E A G E vk, ez ™W
307 3 RAFRBEBSESTLEY % 2 *ETE FE CN
Parallel Session 2B - Learning and Teaching Science (* § %t% w)
Ref. |Seq.| Paper Title Presenter Region
Code
151 1 | Teaching school science within the cognitive and affective TAN Kok Siang, SG
domains HENG Chong Yong,
December 20 LIN Zi Kai,
16:00 — 17:00 TAN Shu Hui
243 2 | The use of small-group discussion, guiding questions and TEH Yun Ling SG
Room 2: molecular models to teach molecular geometry and polarity
D2-LP-09 116 3 | The investigation of Taiwanese elementary school students' *HONG Zuway-R, ™

self-efficacy and learning in science

LIN Huann-Shyang,
CHEN Hsiang-Ting,
WANG Hsin-Hui,
YANG Kuay-Keng
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Day 1 (Monday, 20 December 2010) & P (2010 & 12 7 20 p » 2 8- )

Parallel Session 2C — Science Education in Life-wide/Authentic/Informal Contexts (3¢ & 2= >l F K Y)

Ref. Seq.| Paper Title Presenter Region
December 20 Code
16:00 - 17:00 107 | 1 | Rl 7es2p s G Rg2mg R =, gk W
278 2 | FEA AN AP RNE Y 24 LU R S ™
Room 3: TR, B,
D2-LP-10 8
296 S ERT R 2 b *o e, EL iR ™

Parallel Session

2D — Historical, Philosophical, Social, Cultural, and Gender Issues

FEALE ~2 s R)

EFPERT T RAFL

ecological concepts and its implication for environmental
education

Ref. Seq.| Paper Title Presenter Region
December 20 Code
16:00 — 17:00 228 | 1 | #8hit? 230 BERLFAT AW - Fh AL | TR, B4 TW
Room 4: Be Lyilj - -
DLLP-06 172 | 2 | R 3F5Fikh REMEN S22 T Fap, 2¢ T W
371 3 | BMY BRE RS FREIPR * %k MO
Symposium 1 - Teacher Education/Professional Development for Teachers (1 5 (32 ' 2 ki & £ 5 E)
Ref. Seq.| Paper Title Presenter Region
December 20 Code
16:00 — 17:00 332 /| Preparing teachers for teaching nature of science: A YUNG Hin Wai, HK
video-based approach WONG Siu Ling,
YIP Wing Yan,
Room 5 LAI Ching,
D1-LP-07 LO Man Sum,
LIE Ho Yin
Symposium 2 - Development of Science Curriculum (§ 5 35428 &)
Ref. Seq.| Paper Title Presenter Region
December 20 Code
16:00 — 17:00 340 /| Curriculum reform and restructuring of senior secondary CHENG Nga Yee, HK
education in Hong Kong: Perceived challenges and LAM Chi Chung,
Room 6: implications YEUNG Yau Yuen,
LEE Yeung Chun,
D1-LP-08 LAM Chung Man
17:00 — 18:00 | Parallel Session 3, Symposium 1 & 2 (5 £H 2 4 3, LHFAHE 1 2 2)
Parallel Session 3A - ICT in Science Education(f£ 5 &5 & #4)
Ref. Seq.| Paper Title Presenter Region
Code
327 1 | Online resource-based learning environment: Case studies in | SO Wing Mui, HK
December 20 primary classrooms CHING Ngai Ying
17:00 - 18:00 297 2 | Applying blogs for pre-service teachers in science CHUI Hin Leung, HK
education: From one's epistemology towards a pragmatic TSANG Po Keung
Room 1: approach in collaborative and ubiquitous learning
D2-LP-08 322 3 | High school students’ conceptual understandings and *WU Hsin-Kai, ™
modeling practices in a computer-based modeling HSU Ying-Shao,
environment HWANG
Fu-Kwun
Parallel Session 3B - Learning and Teaching Science (1 5 &5 %)
Ref. Seq.| Paper Title Presenter Region
Code
December 20 153 1| Al R0 AL fR A HEsfkargFemy - T FAHE, EmkA, ™W
17:00 — 18:00 % b Py A
293 2 [l T i, FREHAR ) I HES AT EL | mEE, Fli ™
Room 2: 2
D2-LP-09 372 3 | Exploring children’ understanding of the *TSOI Kwok Ho HK
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Day 1 (Monday, 20 December 2010)

FPp(010# 125 200 > B#-)

Parallel Session 3C — Science Education in Life-wide/Authentic/Informal Contexts (F?*h ¢ > * i F K 7T)

December 20
17:00 — 18:00

Room 3:
D2-LP-10

Ref. |Seq.| Paper Title Presenter Region
Code
254 1 | 5By S HREREHER T 218V B2/ | 5%, R = ™
1
233 2 | BT RS VR AR RARLIFL | MY RS ™
v RN BERAY
256 | 3 | AT EATE RIS AR P @G AAREE B | H R ™

Parallel Session

December 20
17:00 — 18:00

Room 4:
D1-LP-06

ERERY
3D — Assessment of Students’ Science Learning and Development (5 2 #1 5 § ¥ &1 3 E criP )
Ref. |Seq.| Paper Title Presenter Region
Code
20 | 1 | SERANELHEE A FangaEan, 2 BH | BES, B2 4, ™
FIEFT T EEX Sk
280 | 2 | e HPHRREI EP M ARBMER LY Bk, BRE, ™
NSRS
362 | 3 | EAPEREVEROAALL R AFE | KR, BXL, CN

» b

Pyl

T E AR

Symposium 1 - Teacher

Education/Professional Development for Teachers (1 ¥ #3232 fr & £ 4 E)

Ref. |Seq.| Paper Title Presenter Region
December 20 Code
17:00 — 18:00 332 /| Preparing teachers for teaching nature of science: A YUNG Hin Wai, HK
video-based approach WONG Siu Ling,
Room 5: B&PI \gﬁng Yan,
ing,
D1-LP-07 LO Man Sum,
LIE Ho Yin
Symposium 2 - Development of Science Curriculum (§ £ 3425 &)
December 20 lézfie Seq.| Paper Title Presenter Region
17:00 — 18:00 340 /| Curriculum reform and restructuring of senior secondary CHENG Nga Yee, HK
education in Hong Kong: Perceived challenges and LAM Chi Chung,
Room 6: implications YEUNG Yau Yuen,
D1-LP-08 LEE Yeung Chun,
LAM Chung Man

19:00 —21:00

Conference Dinner (+ € 5% )

Hong Kong Science Park — Happiness Cuisine (¥ & £ )

*Chair of Parallel Session (;##4F 4 3 &)

#Total number of participants is limited to 30-35. Seat allocation will be made on a first-come-first-served basis.

(B4 A B 235 3035 4 o B L3 AL LES N A f o)
CN = China )

HK = Hong Kong (% %)

MO = Macau (BM)

SG = Singapore (Friesd)

TW = Taiwan (o)
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Day 2 (Tuesday, 21 December 2010) = p (2010 & 12 * 21 p » B # )

Keynote Address 2 (3 38;% 3 2)
Prof. SIOBERG Svein, University of Oslo D1-LP-04
Title: Young people, science and technology: What survey research tells us

09:00 — 10:00

about attitudes, interests, values and future plans

Invited Speech 2 ($rrd i 2)
Prof. GUO Ghrong Jee (3% £ ¥ %#%), National Changhua University of

D1-LP-04
Education
Title: T &F 4 = FEEKFEFTR T TP RS €
Workshop 9 (1 {£3* 9) Room 3:
10:00 — 10:45 | Aggqciation for Geoconservation, Hong Kong (% i# ¥ 52 7 %7 3 €) D2-LP-10
Title: Roles of NGO in popularizing geosciences
Workshop 10 (1 3 10)
Mr. WONG Shek Nin, Aberdeen Technical School Room 4:
D1-LP-06

Title: Promoting students’ scientific attitude through informal contexts: From
local to national
10:45-11:00 | Morning Tea Break (& B:3% ) Learning Common
11:00 — 12:00 | Parallel Session 4 (& 2% < 2 4)
Parallel Session 4A - ICT in Science Education(#* 5 &7 £ £ )

Ref. Seq.| Paper Title Presenter Region
December 21 Code
11:00 — 12:00 204 I | FF %o nRi ey PEHFT 277 BEOK, Rale ™
205 2 | R pRE EPRGRRT I RPEIROKELT AR | Y E, 7 ™
Room 1: AT
D2-LP-08 304 | 3 | FEBHBFEIRANSARDE KETERAT L0 B S CN
B
Parallel Session 4B - Teacher Education/Professional Development for Teachers (£ 5 #EF 353" 21 KEF & £ 5 B)
Ref. Seq.| Paper Title Presenter Region
December 21 Code
11:00 -12:00 135 | | | HHFREr 2 ITA Y FRRFLLEFE ] g 7 BEfR CN
179 2 | FRP R 4ER f’*‘»p&*#}ﬁ“%?t?{ﬁ» &2 (TR P ™
Room 2:
D2-LP-09 i ) - —
170 | 3 | SR AE BRDFAERFS Ao me & X5 E *3 df ™™
Parallel Session 4C - Development of Science Curriculum (5 %A% % &)
Ref. Seq.| Paper Title Presenter Region
December 21 Code
11:00 — 12:00 94 1| cdash 2 X %7 A %03 thiz 4k, MR, W
it i § 4ok
Room 3: 208 | 2 | ¢ RPN P F PR T B E AR s ANy | PFL CN
D2-LP-10 FHERRE L
231 | 3 | K12 2 K PHET R SR *iL g ¥, ALERET ™™
Parallel Session 4D - Learning and Teaching Science (# 5§ & ¥ ¥ %)
Ref. Seq.| Paper Title Presenter Region
December 21 Code
TE00=12:000 1 537 | 1 | wiki a7 5 spr 2 % R CN
R 4 167 2 | RGP SR ITEBEHE A RS R AR | 2R, R ™
oom 4:
2y
DI1-LP-06 L : -
235 | 3 | B3 apFFEFT LA Y 48 iy CN

All Rights Reserved | GCCSE 2010
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Day 2 (Tuesday, 21 December 2010) = p (2010 & 12 * 21 P

» B )

Parallel Session 4E — Science Education in Life-wide/Authentic/Informal Contexts (3} &

¢ >3 m;filﬁﬁ"’

Ref. |Seq.| Paper Title Presenter Region
Code
December 21 104 1 | The application of community service learning on higher NG Ling Ling Betsy, SG
11:00 — 12:00 science education YAP Kueh Chin,
HOH Yin Kiong
Room 5: 149 2 | Development of a Parent’s Guide for the Singapore Primary | LEE Ai Noi SG
Science Curriculum: Empowering parents as facilitators of
D1-LP-07 their children’s science learning outside the formal
classrooms
345 3 | Spatial ability in understanding astronomy concepts *KWOK Ping Wai HK

Parallel Session 4F — Assessment of Students’ Science Learning and Development (¥ 2 §1 § § { &1 & ¢in®
%)
Ref. Seq.| Paper Title Presenter Region
December 21 Code
11:00 —12:00 251 I | Bsged 4 0 BHBRNY b ehP RBUEE FEE CN
Room 6: 303 | 2 S?ff?%\f% B Aoz AR i3 _ ™W
DI.LP-0S 24 |3 |RPE2H AL, -2 FLRnE Z;&:;zi W
- Canteen - The Cove
12:00 - 13:15 Lunch & (% %) (;’iew;;‘% ’f%i*)f
. o g utside area o
Poster Session 2 (4 4F & F & 4 2) Room D1-LP-02
Invited Speech 3 (& & 3)
Dr. CHENG May Hung May, University of Oxford D1-LP-04
Title: Science education research which matters
Workshop 11 (1 iE¥ 11)
Mr. LAU Sai Chong, Lingnan Dr. Chung Wing Kwong Memorial Room 3:
13:15-14:00 | gecondary School D2-LP-10
Title: Innovative technology creates a new world record
Workshop 12 (2 &5 -12) - Room 4:
Prof. Benny YUNG Hin Wai D1-LP-06
Title: Making use of students’ prior ideas to teach nature of science
Invited Speech 4 (&8 4)
Dr. STIMPSON Philip, The University of Hong Kong D1-LP-04
Title: ESD and teacher education: Dilemmas and directions
Prof, Bonny YONG Hin el e
14:00 —14:45 | iy, Making use of students’ prior ideas to teach nature of science DI-LP-06
Workshop 13 (2 i3 13)
Dr. Jimmy WONG Kam Yiu, Hong Kong New Generation Cultural Room 5:
Association Science Innovation Centre D1-LP-07
Title: In search of innovative talents
14:45 -15:00 | Afternoon Tea Break (& 832 i) Learning Common

15:00 — 16:00

Parallel Session 5 & Symposium 3 (4 %

242 52 LEHE 3)

Parallel Session

5A - Teacher Education/Professional Development for Teachers (1 5 & fF 35 9" 51 fr & £ 4 B)

December 21
15:00 — 16:00

Room 1:
D2-LP-08

Ref. |Seq.| Paper Title Presenter Region
Code
248 | 1 | REIBAFAY 2 ER X EFAR s 3 ¥okE, 5, HK
i
176 | 2 | " FABFERTETE TR Z CTIRPAERTEF | irA HEe ™W
FETa |Fiﬂ;% 5
349 | 3 | AT A PERFLF DPFATERLAGEE FL 4T | *56E CN
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ZPpPQROI0OE 127 21 p » B )

Parallel Session 5B - Learning and Teaching Science (£ & 5§ %)

December 21
15:00 — 16:00

Room 2:
D2-LP-09

Parallel Session

December 21
15:00 - 16:00

Room 3:
D2-LP-10

Ref. Seq.| Paper Title Presenter Region
Code
136 1 | I EPEHELTIRE DN BRE O ) g CN
199 | 2 | iRl h ¢ 2 MO KB AR T 8 S B BB, 5, ™W
328 3 AP AEAERER NS TFEZ REEY *§E 5 CN
5C — Teacher Education/Professional Development for Teachers (£ KF 32" 2 RiF L ¥4 E)
Ref. Seq.| Paper Title Presenter Region
Code
348 1 | An preliminary investigation into critical thinking of ZHOU Qing, CN
in-service and pre-service middle school chemistry teachers | XING Li Juan,
in Shaanxi province of China WANG Yan
358 2 | A descriptive study of three pre-service teachers’ XIE Qun, CN
understanding and practice of argumentation in science SO Wing Mui
classroom
367 3 | The design and implementation of elementary science *LEE Carole US

methods class instruction in the U.S. Colleges and
Universities

FE A i)

Parallel Session 5D - Historical, Philosophical, Social, Cultural, and Gender Issues (2 # 5 &5 3 Mg ~

Ref. Seq.| Paper Title Presenter Region
December 21 Code
15:00 — 16:00 356 1 | T+ E#RPFAEHRT Y HPS KT R fﬁé}l?eglfé_%/n\#fr HEEF, B CN
- 17 Science & Education 3 &
Room 4: 124 1 2 | PRRR AP FHRpG T APoe A FRF | TR W
D1-LP-06 »
Parallel Session SE — Assessment of Students’ Science Learning and Development (5 2 $1 £ § { &1 3 B an# )
Ref. Seq.| Paper Title Presenter Region
Code
203 1 | Development of an instrument for measuring elementary LIN Sheau-Wen, ™
students’ science oral expression LIU Yu,
CHEN Shin-Feng,
WANG Jing-Ru,
December 21 KAO Huey-Lien
15:00 — 16:00 225 2 | Meta-analysis of effects of inquiry teaching on student WANG Jing Ru, ™
learning HUANG Bao-Yuan,
Room 5: TSAY Reuy-Fen,
D1-LP-07 LEE KUO-PiIlg,
LIN Sheau-Wen,
KAO Huey-Lien
240 3 | Toward establishment of a “fair” assessment system: An *LIANG Ling, US
analysis of alignment between standardized exams and the CHEN Xian,
national curriculum standards MA Hong Jia,
FULMER Gavin
Symposium 3 - ICT in Science Education( § # & $1 )
December 21 Ref. Seq.| Paper Title Presenter Region
15:00 - 16:00 | Code
313 | /| RFEV 20 ¥ RpaR s K BREE, B2, HK
Room 6: LOEN T W
D1-LP-08 R
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Day 2 (Tuesday, 21 December 2010) = p (2010 & 12 ® 21 p » B # -)
16:00 — 17:00 | Parallel Session 6, Symposium 4 (» 2% 2 #2 62 LH3FHE 4)
Parallel Session 6A - Teacher Education/Professional Development for Teachers (1 § & FF 339" g fiF & ¥ 5 B)

Ref. |Seq.| Paper Title Presenter Region
December 21 Code
16:00—17:00 s oy s I . . i g
211 I | Bo R emnd i 4 kpr PE R W Pis, RRle ™
Room I: 287 | 2| FRRRAE e RORERPEFPEF] CRODLE | 2L 24 CN
D2-LP-08 1

Parallel Session 6B - Teacher Education/Professional Development for Teachers (f* 5 & 33" A RKEF L £ F B)

Ref. |Seq.| Paper Title Presenter Region
Code
December 21 249 1 | Development of pedagogical content knowledge for LO Man Sum HK
16:00 — 17:00 teaching nature of science : A case study of prospective
biology teachers
Room 2: 353 2 | The preservice science teacher education program in new HUANG Dao Ming, CN
D2-LP-09 science curriculum of Mainland China : From the XIAO Hua

pedagogical perspective

333 3 | Mentoring for masters students as prospective science *DING Bang Ping CN

teachers: A case study in Mainland China
Parallel Session 6C - Learning and Teaching Science (£ § & 5§ ¥ %)

Ref. |Seq.| Paper Title Presenter Region
December 21 Code
16:00 — 17:00 200 | 1 | Begrd RS BREKEEHELT 2 OPES | s, SRS ™
¥ s
Room 3: 267 | 2 | BEPE s pE AR A 4 F22, %0% W
D2-LP-10 o — = - 2
352 3 (P Hpim ) FAF RaE g e * AE CN
Parallel Session 6D - Learning and Teaching Science (£ § £ 5 K1)
Ref. |Seq.| Paper Title Presenter Region
December 21 Code
16:00 - 17:00 125 | 1 | REATamcd TR KHATER A AR K | F 0 CN
W iuE ik
Room 4: ) - ]
D1-LP-06 133 2 | U EYRHANAELRE S A MAR LY *HRE, R E T™W

Parallel Session 6E - Teacher Education/Professional Development for Teachers (£ § &F32 ' Br fr & ¥ 5 B)

Ref. |Seq.| Paper Title Presenter Region
Code
347 1 | Identifying souses of stress among high school chemistry ZHOU Qing, CN
December 21 . . . .
teachers at Shaanxi province in China LIU Ya Zhuan,
16:00 — 17:00 .
ZENG Yu Gui
Room 5: 132 2 | The study of how science teachers promote professional LU Chow-Chin, ™
D1-LP-07 knowledge in instructing primary science fair CHEN Chung-Yu
105 3 | The influence of Marxism on Chinese science teacher *WAN Zhi Hong, HK

educators’ conceptions of Nature of Science to be taught to WONG Siu Ling

prospective science teachers
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Day 2 (Tuesday, 21 December 2010) = p (2010 & 12 * 21 p » B # )
Symposium 4 — Learning and Thinking Electrical Power
Ref. Seq.| Paper Title Presenter Region
Code
December 21 260 1 Fjacilitating learning and thinking electrical power througha | YAP Kueh C.hin, SG
16:00 — 17:00 divergent Task CHIA Kok Pin,
TAN Peck Har
Room 6: 261 2 | A quantitative study of students’ understanding of electrical | CHIA Kok Pin, SG
power TAN Peck Har,
D1-LP-08 YAP Kueh Chin
262 3 | A qualitative study of students’ alternative conceptions on *TAN Peck Har, SG
electrical power YAP Kueh Chin,
CHIA Kok Pin
17:00 — 17:45 | Closing Ceremony DI1-LP-04
Speech by Prof. Joshua MOK Ka Ho (¥ 3% &)

*Chair of Parallel Session ¥4 2 3 &)
#Total number of participants is limited to 30-35. Seat allocation will be made on a first-come-first-served basis.
(%:Qﬁ A g;;f‘;gg; 30-35 4 o R > »’;gg_‘{u LPLES ;t;,,\ﬁja o)

CN = China )
HK = Hong Kong (B %)
MO = Macau (=)
SG = Singapore (Fricsd)
TW = Taiwan (r )
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Parallel Session — Abstract of Papers (& £#% < 4 /< &)

Parallel Session 1A - ICT in Science Education(* 5§ # 5 & # )

Date: 20 December 2010 (Monday)
Time: 14:45 - 15:45
Room 1: D2-LP-08

1A -1 (142) FFERAEREEERE TS
B4 oF REFAFYRX2FY
ek A7, FRE S22, TRE B

ARG A b B B EEARUIER T > - 2
CE TR A R ORE i L R SRR T e
At P REFITR AL R o 51 A2 PR AT
D HBER B S PRE DR L T
BEEARARFKE 3 N F B o P AT
fRREERA R R Y O IR RE L T AN A
P27 BAHRFAEPRECREEVR L - £
T AERIERE G A BFLaE 71 L& 4 LETH
?’E@W%ﬁﬁékﬁﬁi%%ﬁmﬁﬁwﬁwﬁ
(SPOTK) 28 ¥ R £ B % o %7 & 2 LBk
A RBE T > R RS Rk o 5 E o
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22T
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ENIC BRI rf’lé\?":mgv_% . r@‘#f pPEEE
ey R gd  ~ TpARFEL | EFFTHAT
¥ &4 Pintrich % 2000 % N ehp A ESE Y v Bo
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Parallel Session 1B - Teacher Education/Professional Development for Teachers (5 BRI DA

KEELRER)

Date: 20 December 2010 (Monday)
Time: 14:45 - 15:45

Room 2: D2-LP-09
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Date: 20 December 2010 (Monday)
Time: 14:45 - 15:45
Room 3: D2-LP-10
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Date: 20 December 2010 (Monday)
Time: 14:45 - 15:45
Room 4: D1-LP-06

1D — 1 (250) In search of a framework to

facilitate statements of definitions in Physics:

Is Feynman's Lectures on Physics a good

guide?

Authors: WONG Chee Leong, YAP Kueh Chin,
Singapore

The ability to define concepts and recognise correct
relationships between concepts is necessary for explaining
physical phenomena (Boxtel et al., 2000), and thus fosters
meaningful learning. In connection with energy, for
example, the teacher and pupil (Stylianidou & Ogborn,
1999) may feel confident when they have access to
concrete definitions of the concepts. On the other hand,
inaccuracies in definition (Galili, 2006) can suggest
misconceptions or alternative conceptions. In fact, many
fundamental concepts in Physics do not have exact
definitions, and this may impede understanding of the
nature of physics knowledge.

In addition, some insights from The Feynman
Lectures on Physics, for example, suggest that there are at
least four main problems of definitions, namely, circularity,
context, precision and completeness. A framework can
thus be developed to facilitate and improve the process of
defining physical concepts for meaningful learning.
Journal papers on several fundamental concepts in Physics
are organized to validate this framework. Lastly, several
problems of definitions in textbooks are analysed based on
this framework. Implications to classroom teaching and

assessment are also discussed.

1D — 2 (369) The effects of a facilitator on the
performance of a heterogeneous working
group in science and technology education
Author: LI Shing Sun, Hong Kong

Science education and technology education are two
of the eight key learning areas as identified by the
Education Bureau of the Hong Kong Special
Administrative Region. The importance of scientific
knowledge and technology in daily life is duly emphasized
and is stated as the main objective of science and
technology subjects in the reformed senior high curriculum.
Also, the mode of learning is to change from the
traditional approach which is teacher-centered to an
interactive approach. ‘Learning-by-doing’ and
‘co-operative learning’ are considered as effective means
to construct knowledge towards science and technology.
However, there is no parallel emphasis in the curriculum
of the primary education. It is found that a relatively lower
ratio of secondary students would choose science and
technology as their concentration in their senior-form
study. Possibly, it might be due to the belief that science
and technology are more difficult to learn than other
subjects. In recent years, only a few schools in Hong Kong
organize science and technology workshops for primary
student, aiming at introducing science and technology in
line with the rationale of the education reform. The School
in which the researcher is serving is one of these schools.
The present study is an ‘experimental’ study which
investigates the effects of the facilitators, who are ‘trained’
junior secondary students of the School in ‘generic skills’,
on the learning of science and technology of the
‘heterogeneous’ group formed by primary students,
parents and the facilitators. The findings of this study
reveal that the experimental groups, with the presence of
the facilitators, obtain better achievements and attain
higher levels of learning through ‘co-operative learning’
when compared with the control groups. It confirms the
hypotheses that the facilitators can raise the effectiveness
and efficiency of the working groups. In addition, their
assistance enhances the working groups to ‘value’ science
and technology. Hence, this study can shed light on the
teaching and learning mode in the process of fundamental
education and as well as on the ‘train-the-trainers’
programs and the ‘mentoring’ system commonly adopted
in the business environment.
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1D — 3 (320) An insight into bioethics
education in high schools in Singapore
Author: HOH Yin Kiong, Singapore

Although science is viewed by some as objective,
analytical and free of values, the practice of science does
raise many ethical issues. Science teachers have an
obligation to ensure that their students develop the skills to
enable them to evaluate and make decisions about ethical
issues associated with scientific advances so that they can
make informed choices as adults. The purpose of this
study was to examine the teaching of bioethics in the
biology curriculum. Specifically, the study attempted to
evaluate the effectiveness of a range of innovative
teaching strategies used by teachers who were
incorporating bioethics education into their high school
biology curriculum. The study also attempted to determine
the obstacles to students’ successful engagement in
learning bioethics.

Using a case study approach, the author examined
the teaching practices of five biology teachers in five
junior colleges. Each of these teachers taught Grade 11
biology courses that included a bioethics component.

All five teachers displayed potentially successful
teaching strategies. They were committed to the inclusion
of bioethics in their biology courses. They had clearly

articulated pedagogical goals related to bioethics education.

They endeavored to create secure learning environments in
which students could clarify and explore their ethical
values. When students expressed extreme views, the
teachers, through careful questioning, challenged them to
consider alternative ethical positions. It was noted that
most of the learning activities were based on small group
and whole class discussions. These activities provided
opportunities for students to examine a topic in depth.
Students were also provided with information to help them
understand the scientific content before they could
appreciate the associated ethical issues.

Obstacles that might inhibit student engagement in

learning activities were identified, and these included
students’ moral maturity, academic ability, attitude to
learning, beliefs about science and ethics, family and
religious backgrounds.
The findings of the study were significant as they
highlighted important issues that might need to be
considered by curriculum planners and science teachers
who wished to incorporate bioethics education into the
biology curriculum.
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fER ~TTE S ALE v kN R E)
Date: 20 December 2010 (Monday)

Time: 14:45 - 15:45

Room 5: D1-LP-07
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1G — 1 (155) An exploration of aboriginal

secondary boys' and girls' learning interests

and learning in science

Authors: HONG Zuway-R, YU Tien-Chi,
CHIANG Wei-Hao, CHENG Mei-Shui,
Taiwan

Aboriginal students have underrepresented learning
outcome in science and Mathematics in Taiwan (e.g.,
Hong, Lin & Lawrenz, 2008). The purpose of this study
was to investigate aboriginal boys’ and girls’ learning
interests, favorite subjects, and find the most suitable
teaching strategies for them. A total of 86 students (i.e., 34
7th graders and 52 of 8th graders) were randomly selected
from a Southern Taiwan Aboriginal Tribal schools to
complete the Secondary School Student Questionnaire
(SSSQ) in 2010. Furthermore, four 7th and four 8th
graders were randomly selected from the sampled students
as target students for follow-up individual interviews. The
interview results were used for triangulation and
consolidation of the quantitative results. MANOVAs,
t-tests, ANOVAs, and content analysis revealed
significantly differences among the boys’ and girls’
favorite’s subjects, most productive learning in science
classes, learning-orientation, achievement-orientation, task
value, and attitudes toward learning science. The initial
findings are as follows:

1. Aboriginal secondary school boys reported that their
top two favorite subjects are physical education and
science; whereas girls revealed that their first and
second favorite subjects are language and home
economics.

2. Boys reported that their first and second outform
subjects are physical education and language. Girls
revealed that their first and second favorite subjects
are language and arts.

3. Boys reported that their favorite teaching strategy in
science classes are teacher-centered lecture and
out-door science activity; on the other hand, girls
revealed that their first and second favorite teaching
strategy in science classes are out-door science
activity, and student-centered learning.

4. The boys reported that their top two productive
learning science activity are student-centered learning
and small group discussion. Meanwhile, the girls
revealed that their top two productive learning science
activity are student-centered learning and small group
discussion.

5. Aboriginal secondary school students with higher
science grade yielded a significantly higher
achievement-orientation scores of F (4, 82) = 2.48,
p<.05* than those students with moderate (Mean
Difference = 11.22, p<.05* ) or lower science grade
(Mean Difference = 10.09, p<.05*%). In addition,
students with moderate science grade yielded a
significantly higher learning attitude scores (F (2, 84)
= 2.74, p<.05%*) than students with the higher science
grade (Mean Difference = 7.17, p<.05%).

6. Aboriginal students with a stronger ambition to
acquire a higher educational degrees (Ph. D.) yielded
significantly higher achievement-orientation scores
(F(5, 81)= 2.82, p<.05*) than students with moderate
(Mean Difference = 5.24, p<.05*) or lower ambitions
(Mean Difference =6.57, p<.05%).

Based on the result, it is highly recommendable for
science teachers to focus on providing small group
discussion, student-centered learning activities, and
outdoor science activity for students. This is both attractive
and scaffolding for students’ interests in science learning
and results in positive learning attitudes. Results indicates
that providing girls with more opportunities to interact and
discuss with peers may increase their interest in learning
science. Implications for practices on aboriginal students
will be presented.
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2B — 1 (151) Teaching school science within

the cognitive and affective domains

Authors: TAN Kok Siang, HENG Chong Yong,
LIN Zi Kai, TAN Shu Hui, Singapore

The school science curriculum often covers the
cognitive, affective and psychomotor learning domains.
In class, science is usually taught within the cognitive
domain while the psychomotor learning domain is
achieved through performing science experiments in the
laboratory. Although students attend civic and moral
education (CME) and pastoral care classes where values
and soft skills are often taught directly to them, learning
experiences in most school subjects such as science are
still centred on preparing for high stakes examinations. It
is therefore not surprising that affective domain learning
outcomes are often the least considered when teachers plan
or conduct their science lessons. With globalization and
advancements in information technology, skills within the
affective domain are becoming more relevant as these
become the “must-have” for the 2Ist century
worker-citizen. Thus, the question that educators and
teachers will need to ask is “How can we teach and
prepare the younger generation to be that effective 21st
century worker-citizen with an inquiring mind and a
compassionate heart?”

In this school-based initiative, secondary school
students are taught science concepts in the usual
approaches that would effectively prepare them to achieve
the curricular cognitive and psychomotor learning
outcomes. In addition, reflective activities on some
daily life experiences are incorporated into their science
lessons. The aim of the science lesson is therefore two-fold:
(1) to teach the science concept so that students understand
it well enough to use it in solving conceptual problems in
examinations, and, (2) to develop in students an awareness
of a positive social habit or soft skill that they can relate
with by drawing analogous similarities from the concept
learnt.

In school A, 32 Secondary 4 Normal Technical
students were taught the topic on chemical reaction using
the characteristic reactivity of potassium metal. The
reactive nature of potassium was then used as a lead in for
students to reflect on their own social behavior when they
were involved in a heated argument or misunderstanding.
In school B, 11 Secondary 2 Express students were taught

the concept of strength of acids. In that lesson, students
were asked to conduct a simple experiment to compare the
reactivity of two acids of different strengths. Then they
were asked to relate their spending habits to their
experimental observations. It was found that their
reflections had made them realize the need to be frugal in
managing their daily allowances.

Responses and feedback from both students and
teachers were collected and analyzed for learning patterns.
The students’ social habits and behavioral characteristics
are evident through their responses to the reflective
activities. The participating teachers also contributed their
knowledge of their students’ learning preferences and
personalities. The findings, though qualitative in nature,
provide exciting insights into how engaged learning in
science can create a heightened awareness among students
on their own social habits and behavioral characteristics.
Thus, by teaching students science within both the
cognitive and affective domains, an opportunity may be
created for educators and teachers to lead students into the
affective domain through the cognitive door.

2B — 2 (243)The use of small-group discussion,
guiding questions and molecular models to
teach molecular geometry and polarity
Author: TEH Yun Ling, Singapore

This mixed-methods research study aims to
investigate the effectiveness and efficiency of various
instructional treatments, including small-group discussion,
use of guiding questions and molecular models, within a
1-hour tutorial session, in the topics of Molecular
Geometry and Polarity. The study was conducted in the
two top universities in Singapore. This study hopes to
draw the attention of curriculum planners and teachers on
the pros and cons of some instructional methods, so as to
improve the quality of teaching and learning of Chemistry.

To achieve greater depth to the research findings,
data were collected using both quantitative and qualitative
methods. The quantitative data the impact of various
instructional treatments were determined by statistical
analyses on the concept test scores and confidence ratings.
Information on students’ views on the instructional
methods were revealed from the semi-structured
interviews, which served as the qualitative data.
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Although no significant difference was found among
the individual instructional treatments statistically based
on the scores of pre- and post-tests, results obtained from
the confidence tier showed that students were generally
more confident when their answers were correct, less
confidence when their answers were wrong, had higher
confidence discrimination and showed closer to perfect
calibration after the instructional treatments. These data
suggests that the one-hour instructional treatment session
had produced some impact in improving students’
understanding in the chosen Chemistry topics. Note that
convenience sampling was used in this research study and
the students were non-systematically distributed into the
various treatment groups due to logistic constraint.

These instructional treatments were well-received by
the interviewees although some of them found small-group
discussion was not effective. Many studies reported that
concrete molecular models helped the students to visualize
the molecular geometries and improved their conceptual
understanding (e.g. Ferk & Vrtacnik, 2003). However,
this study found out that a minority of the students resent
building such models while some were confused by the
representations of the models (i.e. the sticks and the balls).
Guiding questions used in a class have several merits
(Francisco et al., 1998) but found to be not practical in a
one-hour tutorial setting in this study because it was time
consuming and the range of students’ conceptual
understanding levels was wide.

2B — 3 (116) The investigation of Taiwanese

elementary school students' self-efficacy and

learning in science

Authors: HONG Zuway-R, LIN Huann-Shyang,
CHEN Hsiang-Ting, WANG Hsin-Hui,
YANG Kuay-Keng, Taiwan

The purpose of this cross sectional study was to

investigate  the relationships  between  students’
self-efficacy and their learning in science in Southern
Taiwan. A total of 149 students (i.e., 98 of 4th graders and
51 of 6th graders) completed the Elementary School
Student Questionnaire (ESSQ) in 2009. Furthermore, 12
target students were randomly selected from the sampled
students for triangulation and consolidation of the
quantitative results. MANOVAs, t-tests, Spearman
correlation, ANOVAs, and multiple approach method
revealed significant relations among the participants’
self-efficacy with science learning and personal potential

characteristics. The results are as follows:

1. The six most important learning factors in science
classroom that correlated with students’ self-efficacy
were: inquiry ability (r = .65%**), science teacher
support (r = .55%**)_ high involvement (r = .52**%*),
effects from science learning (r = 49***)_ classroom
cohesive (r = 48***) and task-orientation (r
= 48%**)

2. Elementary school students with higher GPA (grade
point average) presented significantly higher inquiry
ability scores (F (2, 147)= 4.975, p<05*) than those
students with moderate or lower GPA.

3. Elementary school students with higher GPA yielded
a significantly higher self-efficacy scores of F (2, 147)
= 5.86, p<000*** than those students with moderate
or lower GPA.

4. Elementary school students with higher science grade
presented significantly higher self-efficacy scores (F
(2, 147) = 5.59, p<000***) than those students with
moderate or lower GPA.

5. Elementary school students with a stronger ambition
to acquire on higher educational degrees has yielded a
significantly higher self-efficacy total scores of (F(2,
147)= 2.59, p<05*) than those students with lower
ambitions.

6. Children under higher expectation to obtain higher
educational degrees from their father has found to
scored a higher self-efficacy total scores of (F(2,
147)=2.59, p<05*) than those children receiving
lower expectation from their father. )

7. Mothers with higher expectation on her children
towards obtaining higher educational degree levels
has resulted in children’s higher self-efficacy total
scores (F(2, 147)=3.66, p<05%*) than those with lower
expectations from their father.

8. 4th graders’ self-efficacy total scores were
significantly higher than 6th graders’ scores (t = 3.26,
p<01*%*).

Based on the result, it is highly recommendable for
the science teachers to create an open and friendly learning
environment that is both supportive and fair to each pupil
and as well as to encouraging students to participate in the
classroom activities. This will not only increase student’s
interaction but also promote their self-efficacy that has
positive impacts on learning science. Implications for

practices and research will be presented.
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Date: 20 December 2010 (Monday)

Time: 16:00 - 17:00

Room 5: D1-LP-07

Symposium 1 : (332) Preparing teachers for teaching nature of science: A video-based approach
Authors: YUNG Hin Wai, WONG Siu Ling, YIP Wing Yan, LAI Ching, LO Man Sum, LIE Ho Yin,
Hong Kong

In line with the international trend, recent development of science curricula in Hong Kong has seen a shift from the
predominantly content-focused goal to a wider goal of promotion of scientific literacy in which understanding of nature of
science (NOS) occupies a pivotal role. This poses a host of challenges in preparing teachers for teaching these new curricula.
In particular, various studies consistently point to teachers’ inadequate understanding of NOS and their lack of pedagogical
skills in teaching NOS.

In this symposium, we report our experiences in preparing teachers for teaching NOS, in particular, those involving
video as a mediating artifact. In the first presentation, we report a teacher’s story of his journey of professional development
from learning of NOS to effective teaching of NOS. With an in-depth reflection of his journey with a science teacher
educator, they have come to identify several critical events and processes which have prompted considerable advancement in
his pedagogical skills in teaching NOS. His classroom video episodes have been used as exemplars to develop and motivate
other teachers in building their repertoire of teaching NOS.

The second and third presentations are based on our experiences in working collaboratively with teachers in study group
meetings where they learned how to teach NOS through critical reflection on videos of their own teaching. In the second
presentation, we provide empirical evidence to support our claim that in order to bring out the desired learning, the videos
should be compiled and organized around themes that are meaningful to the teachers. In the third presentation, we explore the
nature of discussions that were taking place in the study group meetings. Our aim is to delineate features of the study group
meetings that can help generate productive discussions in a video-mediated learning environment. Special attention will be
paid to teachers’ affective and social learning in the course of their participation in discussion.

In the fourth presentation, we shift our focus to helping preservice teachers to teach NOS. To supplement the lack of
opportunities to observe NOS instruction in action, our student teachers were provided with two videos of exemplary NOS
teaching: one using an implicit approach and an explicit reflective approach in another. They were asked to review and
comment on the videos at three stages of the program (at the beginning of the program, before the main teaching practicum,
and just before the program ended). In this presentation, we report the effectiveness of this progressive video commenting task
in developing effective NOS pedagogy among the pre-service teachers.

We conclude the symposium by presenting a model of effective use of video for teacher professional development based

on findings from the above presentations.
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Symposium 2 - Development of Science Curriculum (£ £ #A2% &)
Date: 20 December 2010 (Monday)

Time: 16:00 - 17:00

Room 6: D1-LP-08

Symposium 2 : (340) Curriculum reform and restructuring of senior secondary education in Hong

Kong: Perceived challenges and implications

Authors: CHENG Nga Yee, LAM Chi Chung, YEUNG Yau Yuen, LEE Yeung Chun, LAM Chung Man,
Hong Kong

The restructuring of the academic structure and curriculum of the senior secondary education in 2009 has witnessed the
on-going drive of the Hong Kong Education Reform in 2000 for a “more flexible and diversified” curriculum (Education and
Manpower Bureau, 2005, p.9). To develop students’ ability to make connections across knowledge and concepts from different
disciplines and to examine issues from multiple perspectives, new interdisciplinary subjects like Liberal Studies and Integrated
Science are introduced into the new senior secondary curriculum. Whilst their introduction would definitely create stress and
concerns of teachers, in preparing for new but broader subject content that may require completely different teaching strategies,
teachers of traditional disciplinary subjects would also face new challenges through changes in the subject curriculum, teaching
and assessment. This symposium therefore aims to discuss how teachers perceive the challenges of teaching interdisciplinary
subjects and discipline-based subjects. Before the actual implementation of those new curricula, we have developed and
administered specific research tools (in form of interview guidelines and questionnaires) to collect qualitative and quantitative
data from curriculum planners and school teachers for the aforementioned interdisciplinary subjects and a number of
disciplinary subjects, including Biology, Physics, Chemistry and Geography. Interview data will be used to discuss on how
teacher-practitioners’ views are compared with the curriculum planners towards the implementation of Liberal Studies and
Integrated Science, whereas both interview and questionnaire survey data from teachers of disciplinary subjects of Biology,
Physics, Chemistry and Geography have been analysed to reveal the teachers’ key concerns and perceived problems as arisen
from the change in curriculum organization and structure, emphasis on nature of science, science, technology, society and
environment, fieldwork and inquiry approach of learning as well as school-based and field enquiry assessment. It is anticipated
that through such sharing, a better and more informed understanding of the concerns of teachers would be collected to
highlight implications for curriculum review and development as well as teacher education. The symposium comprises 6
presentations, listed as follows:

Interdisciplinary curricula

1.  Integrated learning and Liberal Studies

2. Integrated learning and Integrated Science

Disciplinary curricula

3. Curriculum organization — a case of Biology

4 Nature of science and Science, Technology, Society and Environment — a case of Physics

5. Inquiry and school-based assessment — a case of Chemistry
6

School-based assessment and fieldwork enquiry — a case of Geography
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3A — 1 (327) Online resource-based learning

environment: Case studies in primary
classrooms
Authors: SO Wing Mui, CHING Ngai Ying,

Hong Kong

Aim: This paper discusses the creation of learning
environments with online resources by primary school
teachers for pupil's learning of science-related topics with
reference to the resource-based e-learning environments
(RBeLEs) framework. The reasons for the teachers to
choose particular contexts, resources, tools, and scaffolds
in designing the learning environments are considered.
Evaluation by the teachers and opinions from the pupils
regarding the teaching and learning in the learning
environments are also included.

Methodology: The teaching designs of three upper
primary science-related topics were analysed using the
four components of RBeLEs framework: creation of
contexts, selection of resources, design of tools, and
adoption of scaffolds. The three teaching designs were
"Climate in China", "Connection and movements of
bones", and "Hong Kong climate". The underpinning
rationale and the post-lesson reflection on the designs by
the teachers were captured through interviews with the
three teachers who developed the teaching designs. Pupils'
feelings about learning in the RBeLEs were revealed from
interviews after the lessons.

Results: From the analysis of the teaching designs, it
was discovered that the contexts were mostly determined
by the teachers according to the curriculum and textbooks;
only one teacher also incorporated some current issues.
For online resources, two teachers made use of both
dynamic and static resources from different sources, and
one teacher only selected static resources. To foster pupils'
learning, the teachers adopted tools for various tasks,
including tools for processing information, searching and
seeking, collecting information and data, organising,
collaborating and integrating, and communicating.
Different types of scaffolds were also designed to support
pupils in asking and discussion, searching and selecting,
doing  and

observing, and summarising and

conceptualising while learning in the RBeLEs.

As revealed from interviews before the lessons, the
teachers had given careful consideration to selecting online
resources. Not only did the teachers give deeper thought to
how the online resources could be used to promote pupils'
learning, but they also matched them with appropriate
tools for information/data manipulation and took into
account the scaffolds needed. Nonetheless, the teachers
mentioned after the lessons that they had over-estimated
pupils' ability to handle the online resources and make
meaning out of the information/data collected.

After the lessons, the pupils indicated that they were
generally in favour of learning with the online resources,
saying that the lessons were made more interesting.
However, challenges in interacting with the online
resources and using the tools were also mentioned, such as
failing to locate the information needed and to provide
answers to the questions.

Conclusion: Differences shown in the teachers'
attempts to design learning environments with online
resources for the three science-related topics suggest that
the RBeLEs framework could be flexibly implemented and
that further study on its applicability is recommended.
Challenges encountered by pupils when learning in the
RBeLEs also warrants attention to the extent of
scaffolding needed as well as the level of resources and
tools selected.

3A - 2 (297) Applying blogs for pre-service

teachers in science education: From one's

epistemology towards a pragmatic approach

in collaborative and ubiquitous learning

Authors: CHUI Hin Leung, TSANG Po Keung,
Hong Kong

The purpose of this study is to explore the existing
practice of a group of pre-service teachers majoring
science education structured their learning. It also looks
at the impacts of the introduction of Weblog (or blog) for
one's knowledge construction. Particularly, the teachers'
learning attitude, the methods of inquiry and perception of
applying Web 2.0 tools in science education have also

been evaluated. A questionnaire was given to the teachers
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at the beginning of the research which was aimed at
investigating their approaches in knowledge building in
the context of science education and how they were
making sense with those concepts in terms of teacher
education. Basic training of blog features has been also
given and practised before the teachers creating and using
one's own blog for knowledge building. Throughout the
period of our study, technical support and literatures
related to blog practice in science education have been
provided and  discussed regularly = with  the
participants.  The concepts of personal learning
environment (PLE) have been introduced to the
participants. Participants' development on their PLE, the
perception changes and the approaches on transferring
one’s own PLE into their teaching repositories were also
reported. At the end of the research, all participants have
been invited in the focus group interviews for an overall
discussion on the impacts of one's epistemology,
feasibility and level of application in collaborative learning
by connecting one's own blog to the other science teachers'
blogs. In the final stage, ubiquitous computing (or
ubicomp) has been discussed for the participants with the
pragmatic information and communication technologies
(ICT) in order to sustain the inquiry nature and learning in
science education.

3A — 3 (322) High school students’ conceptual

understandings and modeling practices in a

computer-based modeling environment

Authors: WU Hsin-Kai, HSU Ying-Shao,
HWANG Fu-Kwun, Taiwan

The purpose of this study is to investigate the
development of high school students’ conceptual
understandings and  modeling practices in a
computer-based modeling Environment, Air Pollution
Modeling Environment (APoME). APoME, including a
modeling tool and 5 learning lessons, was designed to help
students develop a systematic view of air quality and
understand complex interactions among air pollutants,
topographic effects, and meteorological variables. The
modeling tool allows students to establish relationships
among variables, to manipulate dynamic simulations to
test relationships, to visualize how the pollutant
concentration changes over time, and to apply their models

to different cases. The five lessons introduce scientific

concepts about air quality (e.g., atmospheric stability and
wind speed), support students’ exploration of variables,
and engage students in building a model about air pollutant
dispersion.

One teacher and 23 tenth graders participated in the
study and multiple sources of data (e.g., pre- and post-tests,
interviews, and recordings of computer activities) were
collected to examine students’ learning performances in
APoME. The results show that students’ understandings
about air quality were significantly improved after they
engaged in the APOME activities (t = 6.942, p < .01, effect
size = 1.78). The item analysis indicates that while
students did not improve on the items involving factual
knowledge (e.g., sources of air pollution and types of
pollutants), they performed significantly better on items
that required them to explain the formation mechanism of
air pollutants, predict atmospheric stability under different
weather conditions, and describe how vertical temperature
structure affects air pollutant dispersion. Additionally,
students’ modeling practices evolved throughout the
lessons. After engaging in the lessons, students identified
more major variables relevant to air pollutant dispersion,
provided more accurate descriptions about the
relationships between variables, and carefully controlled
and manipulated variables to test their model. These
findings suggest that APoME is effective in supporting
students to develop substantial understandings about air
quality and demonstrate desirable modeling practices.

However, analyses of the qualitative data also
showed that students experienced difficulty in visualizing
shapes of stack gas plumes by using 2-dimentional
representations and held inaccurate understandings about
how to use the temperature lapse rates to determine
atmospheric stability. These findings will help us revise

the modeling tool and the lessons.
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3B — 3 (372) Exploring children’
understanding of the ecological concepts and
its implication for environmental education
Author: TSOI Ka Ho, Hong Kong

Many shark speices are now threatened with
extinction as a result of notorious sharkfin trading process
and over-exploitation of marine resources under unlimited
human desire. Their loss would be devastating to marine
biodiversity and ecosystems. Many peoples are striving
to save and protect these big fishes through different
aspects, including scientific, economic and political ways.
However, the recollection of my past experience inspired
me that changing attitude of people, especially developing
a positive attitude of children, is the most important factor
in its success.

Many years before, a young boy told me that all
sharks were bad guys so that he wanted to kill all of them.
His alternative conceptions not only terrify me, but also
arouse my study interest on what children think about the
issues. The kid presenting such conceptions and attitude
is believed to be the result of the lack of ecological
knowledge background. Do the children really
understand the sharks? Do they know the ecological role
of sharks and their interaction with the other organisms in
the ecosystem? Do they realize what the ecological
consequences will be if all the sharks would be killed?
We believe children having more understanding of the
ecological knowledge should develop more commitment
to environmental conservation and sustainability in their
future.

This study aims to investigate children’s (upper
primary pupils) understanding of sharks and relevant
issues in marine environment and identify any
misconceptions. It also investigates the correlation
between and the conceptual foundation of ecological
science and the children’s wunderstanding of the
environmental issues. The study is still in progress but
some interesting findings can be observed from the
preliminary results. If all sharks would be removed from
the ecosystem, a quarter of 277 children believe that other
fishes can live peacefully and harmonically, and 20%
believe the biodiversity may be enriched. About 79% of
children will show the change of their attitude from ‘unlike
sharks’ to ‘like sharks’ if the flesh eaters would become
herbivores and 38% of them believe sharks may shift their
feeding mode from carnivore to herbivore. More than
87% believe every corner of the marine environment is full
of life and more than 35% think that marine can provide us
unlimited resources including main food source for human
consumption. The results have significant implications
for improving the current approach of environmental
education.

GCCSE 2010 | All Rights Reserved



Global Chinese Conference on Science Education 2010

20-21 December 2010

Parallel Session 3C - Science Education in Life-wide/Authentic/Informal Contexts (3k?*F & > * =n

PERT)

Date: 20 December 2010 (Monday)
Time: 17:00 - 18:00

Room 3: D2-LP-10

3C-10254) #HF2f 5 HPEEKEHR | T
25 BIFVY 2Ly
%'ﬁ. ¥ Lk, i’g&;, o

A5 S RN FEEATAH > SiEfiE
AP SR MR AL BE R A
ﬁi@%@{fﬁ4%?%%gm@auu{—@ib

AL SRR Y My KT hg GFTe AT 2
%ﬂwmﬁsn%#@*# BlLaniE T K
FHHR I EF8FT 25 B MEE 2 5 5 i
'Ffﬂr«)ﬁ-«a@r B ERNGESEE S S Tug £
AR I EHATIEF X 60 A AL H %> e
1130 A A RHRERLIEFFL S S REREER ¥
30 AR EHBERS - BHZAF I REREER -
AFTIE T ()p S 5 HREPRs S 3R% > 2)p
AP I HRMEERETAREAFLATFEILR)EY v 4
LREAIE- ~oAubd sRFHpeEwR 3
Pt s B L B3 B NPk AR EREER)
Bk e L HP PRS2 v AL R
YeT o BEEFFLY S REREEEST N (DEE
AP SRIEME T MR QF LA S HRIEET &
B3 refkd Q)R v 4T RN F%28
PAP SR aMARRT RADEEEF ORI -

3C-2(233) #» M} E RIG? B Y F 43T
BREETHAZET R 2 RDBRFAT

ek PRy AR, S

RASEPEHFLEAEY LTERPERT D
ERPHRZ- oo a T 0 TE RRTIVNR YR
FRA AT R P (F)BEF L A F X }%JY KEFA
SRt ACOF RS Sk S R
B oL ELE el BER e B ALY &
RTEFLEIE T AT AR P FF w4 2 B
Beo AP HEBEFE TR a8 TR RRE T RR R

THEERAS ) TR LR H, 2 A
Pz TREET PGB (REDIFLRE S T %R
—_F‘J-_gr«:ﬁf—r ~ F‘ —}JA}*}%\W :,\,,pm ‘x_f/\u; K Bp’ti
BrE B THAFHPFELH A R TREHFT
AR L R R E T B AT BREE A

7

N \44

- H B 12 AR 4 AR g E -
Fand AR T K- ié;:’ri(i%](i%i“"](z%)ﬁl
FTHARB T ARFRAT (DB X ) 2 PR
g e B IR 7 A 4 io;wg/éifk_ngmij\
T BT ARE B 2 %’Fﬁﬁi%ﬁi%éﬁﬁgﬁ
i A ASRQF LA RLPEHFL

f”&r&%,fi%‘}% o %"1}1‘“? ET%‘&E,(?’)?;{%I&\?P%**
N T **F'%ﬂ“ri IERBSBAZAME LB E%KE T
22 o ApM i H s R ¢ o

3C — 3 (256) KA BRI L B-UpE
BRI AFOBBRTEIRKER®

e ¥ @/, o8

EEMRAORBE PRSP AT R F I ApH
L e @R SRR R R o F s 2
fEo e A A RRERE TP A FARE
IO EE ARE AR Y F b o Ft0 A
T HEBRR A E KT 2 A E B (science
communication ) 4p M it o FiE T FITHE ) T
Bl o B L B TR
(general education ) FAZHFE H > F 3G HApM +

3L o

TG IR R B A sz E AR AT
BiIELEY A agfep s D FEe@E T4
ATREAE - F’aéﬂcﬁi%ﬁ@nﬁ _E-&miﬁ’"?"'%@
7o ALY A A AR W s A H AP
R REA L SRR SOERTER Y FR LY -
P28 ﬁg,ﬁr‘{rmlnp ) T})‘ill;{ra‘_n—f’f—l}ﬁm%‘f P o

THEER SEAERTE PSRRI L
F’*mﬁﬂbwﬁ\ BAFE R o VRS RS F D
THEEA 2 THMELS > A H LTS 2 5
F 18 2. T 4z4% p F 5038 | (content-transcending knowledge )

SPIE % o SE U BT S 6 0 % il HoAp M RAE

REA G B ER D -

\\

All Rights Reserved | GCCSE 2010



Global Chinese Conference on Science Education 2010

20-21 December 2010

hmmm%mmm—MwmmmM$meS&mﬁhmﬂgmd%w@mmﬂ?iﬁ????

% B eiE)

Date: 20 December 2010 (Monday)
Time: 17:00 - 18:00

Room 4: D1-LP-06

3D-1(202) ¥R EAEI HPE 2 TF
m’ff—le‘h'"lb 2 B FEpeT 7
—i’ %ﬂ‘?a *; ﬁa ﬁ'i’ka :_ﬂg’ha’a‘, \;’/%

AT g R v?@“?@ﬁ%’Nwmﬁ*
HIESRaEa L 2 AhR AT - e &
KA o BREFR? FERPAET 2 AEF 4B Ao
18 B/} &~ FHch 259 F o FF L FHOER B A LA
BB -PFEMEE SN 20 A By &
mA&&%ﬁE§4§“‘Wf§%5ﬁﬁﬁrW%+
B raRAmfzaEpn F2EF- - o
etk 2 LGS EA A m ARy hArET
FeFFai SR AT Lo F mF 4 gk
PER X 35 pdd o My BFIE 8 4 TI0EEE 45 B 7
BpF e B R S R S A AR RIS
@A 60% ~ 17%Fr 9% o gt oh > B4 iR E (4o
AHFESEP) BB DS PEr B)fowr @ S gt
ﬁﬁﬁéﬂﬁﬂ?ﬁ”ﬁ#”ﬁﬁ%ﬁﬁm*ﬁiﬁa
BFenhf h(de t 2 1 ALz frd L 5%\ B imre ’fr’f;‘&'.‘fiz‘?
mrE)o Rty REEFZFLE Y A G Qﬂié“iﬂﬂ%;
PR A f P E Y 2 e P F g R

FREIPEFT -

3D-2(289) ¢ AFHERRT 2 $H14F 40 B 3R
BEARLFT
T'E‘—ﬁ: ¥ AnE, BEB, § A%, o F

AP Y a AR SRR 2 JFPE AR
M2 G R P cFZTPERREL Y
SRBEYAESTEOAW O EHEECET IR 4
At 114wk B o detk 11 ek %
PehE G103 i (90.3%) - L BEFR KR
F2 e TRAEHER ) T, 2 TA e
1= ERA A “ﬁ i ré’fv’ﬂvfi%‘f#ﬁ MARAZ B R(-)
XA 4F SO 4’37}“ F‘ G HERBE T EAEEDR
ﬁﬁﬁiﬁj‘?t%r’f‘ Jméﬁiﬂ ’%‘,lf’ * 3 %Flﬂ'nﬂ
,fi;;iﬁ]r;-;g/} Al ;}f,fﬂgﬁéwﬂ: AR :‘1'1.;4 W xR
() By 3¢ pEymid ka@ﬂﬂ‘ﬁﬂﬁiﬁaz
B ERPERRE LGP TR ER A&
r?%%ﬁpiJiri%iﬁpiJﬁﬁoc)a@
VAP ESELR A0V S FPEHET RIE
PHRREAHHEAMREZ B R 2 &8 2T L4
BRE | % Fgﬂif;‘;ﬁ%ﬁp;‘L'J BN BRI RS PEINC
TRYFEHAETIHEE G E B MR A
SHRBSIPTPMRMZ I LR KT H AR
EARYART T R EFP ARG A e~ 1
Ry FA U HRBRNAAFTPEZ R 2 HPFEH
W B ER o

3D-3(362) [ ELPEFF YT HROAE e
LY - MRMRXFPR S B
e R, AL, WIHE EFE, ¢ K

AT MAREDPF T Fp R s
B dfedhe =~ P ERDP 23 REE TR A T
R o RMGARF ERTI0 £ » | F2 PERFY D
FRERINALRAKR? 3 Fio- R J o3Pk
ATHALR 5 IR S EFATHAL DR ok > S
FrRFAHARE RS c P APHR VI X
FOFLPFRFYREFT - XA A -

GCCSE 2010 | All Rights Reserved



Global Chinese Conference on Science Education 2010

20-21 December 2010

Parallel Session 4A - ICT in Science Education(#* 5 % 5 & 1 )

Date: 21 December 2010 (Tuesday)
Time: 11:00 — 12:00
Room 1: D2-LP-08

4A-1Q204) R % EHFEFHRELFL
BT 277
T FEA, Rl o F

PEETRG LS YBPE AR PE
WL R 2 EPFF AL L 1 (National
Research Council, 2000; %7 #%,2003) > 4rirss £ £ 4
PPRERET N EF I M T g AT L
M- AR FAE R BFLEE3284
ForRPLEHELEY RBE (Web-based Inquiry
Science Environment [WISE]) (Linn, 2006) © 1 ;g
% #A%(Clark & Sampson, 2007; Chang, 2009) - # %
G I RBEIRARY DR SR R E R T SO IE
‘gg4?g Fias fhwehd o aP B AR %
VoA G ER Y PR TE T R
MEIRRISBBER BRI RES cGHATERER G
- B B4 UG A - ~k‘gf—;ﬁ,fnﬁ)*%£$5§;§” 7S
# oo AT Y ¥ R &5 7 % (Johnson & Christensen,
2008) > ?i;?#ﬁ%*ﬁ&ﬁﬁﬁ“%
7}4%?%2’& A2 R B TRk T wa'J%% >
PrAFELF L AR RERY TRF TR £ %
BRI P REF PR BRI REV F 4
BHREIw I RFRA -2 3P nRET %A N L
e ez fAEHET KA CFATF A RDEY A Ro
AN RS Ay %R )""#ﬁ?%—%ﬁ’?%‘*%@
Tl 1 SRR TR S P
i L o

4A -2 (205 R/l p R\ G EBREBFAEBT IR
Pipr KE2 FHRNEY
TH: 2 E, 25, o8

He AT R HpRg Al 8
B d FE 0 RS A b RRALE K #
ﬁm@+&ﬁ4’m#kﬁi‘%m&§ L2 f

ﬁ%i#ﬁiﬁw’&ﬁﬁﬁﬁ”kgéw°
d\F:L n BRI REFRY T RPE 2
e R A ST L ERC S 2

B OF 2 R0 B AD AT R D e 2 o

SRFERE ] A E P B LR E A
FAEFERIFRYPATIHRPTEARE S5 =
FEF AR 0 St B B AR T RPE R RS
RED AP EPER Y 10 mHETRTRER
u?ﬁ‘@wﬂékyikﬁfwaop“%m—ﬁﬁ

PREFREY TFRPIRFPF AR fRED
N ?\E‘i—’* L G2 EHEREFRY (63%) P INE
g1 SdBr L EATTRKE P (33%) o FLA
MR RS FP B R AL RAL  LRAT
BOEFE i 2 5 ELHME R A B ke 3R e
BFR AL EAFAEATHTLE NI R
TR B ais > K RF ZERET RS KGR

SEb i 0 P E G AR 5 AR o

4A-3(304) P BB F IR %S A

PEREREFY
e S0, B0 PRk, YR

AT LR BRGNP R
% % 44 MMUSE ( MultiMedia Utilities for Science
Education) * Bimp d $if 5 T4 > L &P w P B
P IR B cnc F IR R H R G b
SRR S B SN T TV R PN
AT RE BT AR R AN ahE o ek )
Emﬁﬁnwm“mMmﬂEﬁﬁﬂﬁuguw&gw%
R AFRE LAY P WA R RO AR %%
PEnE R REARY Y T RRER AP UL
%‘rmﬁ’%%ﬁwrﬁvff«?{?"" EER I SR Sl
WX AT MR AL 0 AR § 2R R eE 0 ) e
Tiqu ik o U Ol IRR DIRITY PFE DR
s > 32 ERl s PERETEY -
peeb o e gt Y R A R A S A AR
LB 85 Lo B IEG HRGARST S EFRE
FRAL A EHF LD BRI SR L REE
AP HRELNEFHEAT S EAPE NP %
B SRR BRI A R L L S R
R R U F Y EE0 L NS IRt s
ZﬂJ—}j‘;}iﬂt’ffﬁ i 7???%» m/#”f“’ﬁ* °

All Rights Reserved | GCCSE 2010



Global Chinese Conference on Science Education 2010

20-21 December 2010

Parallel Session 4B - Teacher Education/Professional Development for Teachers (5 BRI DA

KEELRER)

Date: 21 December 2010 (Tuesday)
Time: 11:00 — 12:00

Room 2: D2-LP-09

MLJO%)#ilﬁ%i%%?ﬂ#Eﬁﬁ
¥R ch 3R
T pRfE, 7R

o A H KT R EF R AR ?I’—%’?rr??
PRERDELRT2 - 021 £ 4 ¢ E&]
AT AT E P A KT ffw% %% 4
GRTehE Ko W BB kTR ¥ m%’.’f,& A A
A 2005 &0k > AERETARD 6 BiENER 10
5 BA Y TR ATHRAR S D FLARAR K P R

1F FTHEEFREN, RN TA FERFEEEE
P ORI HEBF WAL 07 R 0 BB - BRG
2
Fe

"ﬁ"‘“

s koo

1o A 45 3 208 Fode ¥ 3 BAEF IR Z K HB
BT REERYT 2T T HKESHREKE R FE 8
PIMF AR AT R w“fi‘”"'mﬂfﬁér* A
%‘f?~ FRREP AT B A Bl ARE Y RF

o MlZEFREF B Y hR AL 0 LA F IR I

iz l&%—‘ﬁmmpﬂﬂ B R R ¢ B AR
BAGEA R IR T KA AR & R RE R
Fa g

3%&?%%%%*%?6@%%?*?“@ﬁ’
FLpLREFZERTIEL SRR PR
[ERE R R R *:“ﬁulﬁ‘r o

4B -2 (179) $ R Y-+ B R4EBH
ERKFCGELFFEY
feg: 14, [

TR R
- ERE PR R o
R KRR EFEFRGOFARY 0 p R
BRIFABRIFAHAY Lk 9 ¥ «JIF] %'?I*;;fﬂ e
BEEREBKE 73 FTIFRE - TRKE - ATE
KEF Ao R Y Jfm > e T R KE R4 0F
¥ 5 B 8 (co-teaching) s = ¥ 2 F 4 %
Mg Ak B R ENE > LY
() BAFTFREF TR DRE L 0T
VIHER Y A CORAIE TR RN E

d RV WELESE ) 0 A

IR AR L TRNEIE SR LESE S

W EZBe e REFHET
mi%uprwﬂ+¢m, o

BESEIESE R Y FERFART

o 2R EPE LS L R EAG

Fopo pRRERFOC R RARAFV R

Frgy 0T o

4B -3 (170) =R AP % R 22 K7 3
Al EERE
Tf: 298, o8

AR T B8 > A =% 7 (Place-based Education)
APLEL R SRS R AR R R K e R
LB S0 49 T RANEQGATESf ;1—7};1;3‘];
S o BRI e E P EEY D e B
BAPERF S A CRBGES B SR

?%#?ﬁ%@fﬁwﬁﬁp*mmeMe
Action Research)i& 7= & o fcE TR e 2T ~ K
Frergd > Ak Lﬁlﬁ"a%amg =l (LIRS RS o
=3 2 BUENEE N S

S A R A % g 7
B ~f§:)r§;b§p’tlﬂ§ﬁ;; o n—_pﬁcﬁi’;{? B b
Aawdmf HELPEEVE SR 0 > PR 2R
e %ffﬁ*i%?fﬁ’%ﬁiv EE ERUSACTE- & T S 13
fed 2R A BN PEEY o HROLAEL
%?’B”&91{§“*'Q%W By 45
FB o A W% A4 NALE AR AT o

BREFRFFRDC LR K EFEAY

L

\kr ﬁ‘ﬁ'

o R iR HER R R AR E il z%égrﬁ%&?.;ﬁ,%?ﬁ“"‘wgi%‘f ’
A RIEH A B bR e AL E Y
32 ﬁﬂ@.lv Fﬂggﬁpmci%,mﬁ“rl% =g
RN Sl ﬁa‘a o kT 2 0 PR FlA & AT
LEAAH I BE LA T S EE R AR
BHARY BPRE S 9 AR F i

GCCSE 2010 | All Rights Reserved



Global Chinese Conference on Science Education 2010

20-21 December 2010

Parallel Session 4C - Development of Science Curriculum (§ £ 35425 &)

Date: 21 December 2010 (Tuesday)
Time: 11:00 — 12:00
Room 3: D2-LP-10

4C—-1(94) AL 2 K RTHR %
/FJFT. ’Hil-’%-, fﬁﬁ'o ’ *1;5‘7"""" { F';*s r'/%%

po2002 EHTTARMENPHAARTIE

A2 AN KTRA T8 E S XUNERTE 4
EEAHI NP R LT R E SR KT 2

BIF 2 8RR F FaRe - B o MG AN PR
R EE S AP EH 1304 F ¢ BE L R A e
A 1) BRAH FRE S Mo F
R BA EEFRR (QF SRR SR
FATE Y AU Q)F R HEE P TR X6
oo

dERRLANE  FY TR BEFYRE R

FH(F »ch Sdc wipl 129 (> ~ B ¢ 118 i ~ 143 126
Qﬂﬁﬁxn%%gﬁﬁﬁ%ﬁﬁﬁ?w%%ﬁxa9
25 AREY 2 %’%frﬁlﬁaﬁ‘?’&f L R P A%
T+$»xwrwm@» BB L(42%); Q)F R
HEBPHLE N F A Lfii’h‘r9 S bR R ER AR T
FF00%) 0 B 7 m R AR 5 FAREI(13%); B)AE
9 XA THHE AR K EY DI 2 F 9
FIFRFEIREFLIEYVHE,S (4)ELEHM9/F’J’E‘7&
MR R R R A A A B b 2 ARY B Y
W E ¥4 23%3 3 81% -

4C —2 (208) ® BP » chfl B By s L 8

FAricd - ANTFEEFEHEE
'FJ’ f;?\lr eS|

A2 AP EpPR (FRAEFEAF AR
X E20 59T EREMF R A HE205BED)
AT E LR B A B o 8 TP
B Sl ~ F o fosm P R AT R R auL g L
Lo Ba HY figfr 7}1?,;},3:,{h“frfiéf‘) it

b

%556 o
- BBk G IR AT E
FELE N U B ST LR S R E3 Sinia
dp i s AR el - 2 B R G o KE Y ATk
AoV PE R EE P E AR A R
—?-1}’?"‘ Mo R G BBEhRPEY AR E AT D
Ao

SRR GBS f e B

ERTELAEG > fEEREIS B BRI D
FEL B F B AKRT ENARY Il gtk e u_iiﬁtr
i j‘F‘ TR UBREER c ARTIREG
T BT l@iﬁ-‘&f#?ﬁ“ﬂﬁ*f¢§:}i4ﬁm_l_m T
B f oo B %o

N Y A X ST STy
b

LT EIRBELERFEM GG 0 TRERTR
PE PTG E RTPIBRE RT AT R
B4 Ka e F BNl R P ke

FIATHE (22 60 F R E RRLE AR &R ehv ESFT RS
FEREACE BB -

4C -3 (231) -~ # K-12 7 ¥ KT FHAtdp
F2 S A
i—'ﬁ )""%’3’ ;ﬁ.fi‘,ﬁi'?, \.:'/'?

AEFEE SRS -PEIA PR KTIE S £
(2003 #3 2008 & ) & > d K-12 3 ¥ f&5F H&pF o738
Bz 2 f g mE Y AR Tt Bk S
AAHEA B K12 2 A PR KT SRR TR A
ﬁwaJkﬁirﬁvﬁﬁﬁﬁﬁszﬁ?@ B

2200 EHEERE L TAL RS £ R
£ 4 | (Stevens, Sutherland, & Krajcik, 2009)7; = p % 4
¥t d o Fgd TRV ES AFES LA B NI
FRBEE TR B R FAERLK
Jmlﬂ,r.i; ’ﬁr K,},ra.)gpug,g,,a\ :?(hlvk—u_; 33]%‘?
NEAF G PEEYHRES - HHE TR L F
1 E- FHAEE ) THEFe? FHRAKL | rH
PARRE Y R 4 BA e R R A TR K PRERT
AL REE > F2 8 16 kRS LB
TECEE IR S Ry L
Befrdpth e R ERpIEEAE A TR PR
Ry AP EAARE 8 E 27T t R BN S
SR LI FATRBLEAS B RN AR €3k 9

T EAPHEET RERE > A £ AR (validity) &
? ¥ i&42(learning progress)ii% 5f P ARy TP F
Foit 2 HEY AR AL TEE 2L TK12 3 442
TR T RERFXGIAPREEE S
gy iy o

All Rights Reserved | GCCSE 2010



Global Chinese Conference on Science Education 2010

20-21 December 2010

Parallel Session 4D - Learning and Teaching Science (# £ & ¥ K %)

Date: 21 December 2010 (Tuesday)
Time: 11:00 — 12:00
Room 4: D1-LP-06

4D-1(337)Wiki e &5 * 5 cFE* = 7
T pth=~, " ®

“Wiki”- 3@kt § = % % “wee kee wee kee”’ & &
AP o v B - R TN A g I L o

MG A AT - BATIEES S R
Beg (T2 A~ FILAfR - 2~ WM rfoB By
e wiki % 6] 0 k4F wiki 2FKT FTRE A BER
PiEE S G iR 2 AT RE T Wiki SIS KRR
AR RS T8 B AR AT o wiki AT HE AR
ot Ay A RIRASH 0 B R iR E e wiki

o F B F

4D -2 (167) MRl L ¢ i B TeE
BT IRV THERLFY

LREEREIE S R S A R VL
DERFRICES HBRT R RO TR X
FRE2 a3 kR eI s iR RERL KT £ 4

FE RS EF 2 — i BT S B
LISHREL - LY SREAE- L SpEa
FHEL e BT rEpE A H A b B H
K E LD A kR ARSI 2 BT
HE S FRE T SRR b2 X Rk
BBcE % % auc g o

Frasss: () R+ P82 583 % ai
REAL (DF LS PRI RE L EBE TFY R
SRS R AT G RARG S FE L
IFARLALQF SR bz R BRA R D
Kb e e ALY ()Y F s 2 SR
’éiﬁ"i‘kia‘agﬁ; 4 ’lfbr@}gfﬂaf’\iﬁ@_ﬁ;’ . Lﬁi\l»é}"@’% y
EaER e ;(4)@#‘7&?3{]1#;} CAREE AR
ERATEE > EBE PR A TR IR ~ i BARIT i 4 feE
o (2) B2 47 i B eaF 3] SRR P R s
FA DR 5 ()RR R e g 2
PLA IR Y R R Q) L ARSIt
St R BENB T ARG R S RS
= BREERIRTG R =t i AT 4 S Q)RR 1T
SRR R v R TR s HTF (OB B
/WA E LPF RGeS 4 PEA T2 Kok u ¥ L% a2
K B o

(»s
H

o

4D -3 (235) 4 4 FHFFT P B3I NF

gy 8

H: o4, YR

WEPFHEY e P F ATz 84
EEREE e T TR AR S & T ) 1
AT g A doR i FRE - B fo il $] > Harlen (2000)
WABEHFTEABETTGERT FE AR E  BiE
Fhend e 1 ER S PFGRARET Y HFR AL M
A% Gott & Duggan (1995) 4= Gott & Robert (2008 )
# ez B (concept of evidence ) #-4) > -] § 4 0
PEERFETVEHRLIEFLAP AL FR BRY
FEF REDPFFETER A - T p I F D
RN B2 MR L Ea 2benfiiforis > @
F)AZREFETLLABECZVHFELONIE2)HFT
KBTI/ OELRE3) AR AR T A R
fRo T plRaRIL 4) BRI EERT L EET Lo
BRHRFTES) BEL S FTARMBEIER L 1 6)
BHgas v NwEs HBEREE S ERBEY
AR B W SREGE LS BPE R KT FEN
iR AL

o

GCCSE 2010 | All Rights Reserved



Global Chinese Conference on Science Education 2010

20-21 December 2010

Parallel Session 4E - Science Education in Life-wide/Authentic/Informal Contexts (3t &£ 2 3 =

PEET)

Date: 21 December 2010 (Tuesday)
Time: 11:00 — 12:00

Room 5: D1-LP-07

4E — 1 (104) The application of community

service learning on higher science education

Authors: NG Ling Ling Betsy, YAP Kueh Chin,
HOH Yin Kiong, Singapore

Learning of science has been traditionally conducted
in classrooms or in the form of lectures. Science education
is usually context-specific learning as students are taught a
particular module of content in class. In problem-based
learning, they are provided with examples of problems in
which they learn how to solve these types of problems.
However, when students encounter a similar problem in a
different context, they are unable to apply their prior
knowledge to this new situation. The key components of
authentic science learning are the external world and the
individuals. Although the classroom aims to retain such
authenticity by providing real-life problems to solve, it
will never be the same as students’ personal experiences in
the real world — the community service learning (CSL).
CSL integrates science learning into the real-world
situations within a community context. It is one of the
active learning strategies that aims to foster better
understanding of course content and broader appreciation
of the discipline. This CSL study focuses on the
community service project and the individual critical
reflection. CSL provides a real-life working environment
that lead to excellent learning outcomes for the students as
well as strengthens their individual social responsibility.
This paper provides an example of the application of CSL
within a tertiary institutional context. The CSL project
involved student volunteers to set up a bioreactor for
biogas supply within a local community of Chiang Rai,
Thailand. In particular, it demonstrates students’ reflection
and their personal experiences in learning science beyond
the classroom. Based on quantitative and qualitative data
from 22 participants, it demonstrates the meaningful
impact of CSL on student learning outcomes. Results show
CSL creates an active yet meaningful learning of science
and socially responsible citizens. Finally, this paper will
also discuss the implications of learning science in an

informal yet authentic context.

4E — 2 (149) Development of a Parent’s Guide
for the Singapore Primary  Science
Curriculum: empowering parents as
facilitators of their children’s science learning
outside the formal classrooms

Author: LEE Ai Noi, Singapore

Parents can play a vital and active role in facilitating
their children’s science learning outside the formal
classrooms. Parental involvement in their children’s
science learning process not only could enhance their
children’s learning motivation and interest in science, it
also could help to strengthen the family bond when parents
and children learn together. This paper describes the
development of a Parent’s Guide to complement and
support the Singapore Primary Science Curriculum (from
primary levels 3 to 6). The guide aims to empower the
parents of Singapore primary school children as facilitators
of their children’s science learning to reinforce science
concepts and develop their children’s creative thinking and
process skills outside the science classrooms. The guide
provides the parents with step-by-step hands-on activities
and simple science ideas from the everyday life
environments together with inquiry-based questioning
techniques to enable parents to facilitate their children’s
learning of science at home and in other informal settings.
In this paper, the author will provide a brief background to
and the rationale for the development of the Parent’s
Guide. This will be followed by an in-depth discussion of
the activity-based science tasks and questions designed for
the Parent’s Guide in alignment with the Singapore
Primary Science Curriculum as well as the theoretical
perspectives underlying the development of these science
tasks and questions for the learning of science in informal
contexts. Implications of the development of the Parent’s
Guide as well as the empowerment of parents as
facilitators of children’s science learning outside the

formal science classrooms will also be discussed.
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4E — 3 (345) Spatial ability in understanding
astronomy concepts
Author: KWOK Ping Wai, Hong Kong

Research findings in science education (Pallrand &
Seeber, 1984; Coleman & Gotch, 1998; Mathewson, 1999)
indicate that some students encounter difficulties in
learning certain science concepts which are related to
spatial thinking. In the area of astronomy, the explanation
of retrograde motion of planets using geocentric and
heliocentric models, the technique of parallax in
measuring distance, the structure of the Milky Way
inferred from the distribution stars are just a few examples
of astronomy concepts that require spatial ability to
understand. The study explores the relation between
spatial ability and the learning of science concepts
particularly related to astronomy. Linn and Petersen (1985)
define spatial ability into 3 categories: spatial perception,
mental rotation and spatial visualization. Spatial
perception is measured by the Group Embedded Figures
Test (GEFT) (Witkin et al, 2002). Mental rotation ability is
measured by the Purdue Visualization of Rotations (ROT)
test. (Bodner & Guay, 1997). Spatial visualization is
measured by test such as Paper Folding, Form Board, and
Surface Development (Linn and Petersen 1985). Besides
measuring the spatial ability, science concepts of the
students are also tested so that the performance can be
correlated with the spatial ability. Astronomy Diagnostic
Test (Zeilik, & Morris-Dueer, V. J. 2004) is used to
measure conceptual understanding of astronomy. When
this is related to their spatial ability, we can identify the
misconceptions and conceptual difficulties that students

have and the spatial elements that cause such difficulties.
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5C — 1 (348) An preliminary investigation into
critical thinking of in-service and pre-service
middle school chemistry teachers in Shaanxi
province of China
Authors: ZHOU Qing, XING Li Juan,

WANG Yan, China

This paper investigated the development of critical
thinking of middle school chemistry teachers in Shaanxi
province of China. Critical thinking has become
increasingly prominent for chemistry teachers in China. In
this paper, in-service and pre-service teachers’ critical
thinking is examined in order to provide evidence for
establishing teachers’ standard. The volunteer sample in
this study consisted of 69 in-service and 61 pre-service
chemistry teachers. It presents the assessment of the
teachers’ two components of critical thinking: dispositions
towards critical thinking and critical thinking skills. The
California Critical Thinking Disposition Inventory
(CCTDI) and California Critical Thinking Skills Test
(CCTST) were used to assess the teachers’ critical
thinking. The data was analyzed using descriptive
statistical analysis techniques, arithmetic mean, standard
deviation and t-tests. Overall, the results of this study
indicated that the teacher’ dispositions toward critical
thinking are at an average level while their critical thinking
skills are very slow, which strongly urges us to recognize
that the actuality of critical thinking development of the
high school teachers in the Chinese city of Xi’an is not
optimal.. This research also shows there are statistically
significant differences between in-service teachers and
pre-service in their critical thinking skills (t=-3.174,
p=0.002), compared with no significant difference in their
critical thinking dispositions (t = 0.474, p=0.636). We can
see that there are no differences between in-service
teachers and pre-service in critical thinking dispositions
but there are significant differences in critical thinking
skills, which challenges teacher educators to cultivate
both critical thinking dispositions and critical thinking
skills of teachers in different majors purposefully but
discriminatively by reforming their teaching or even
curriculum setting; Additionally, both CCTST and CCTDI
mean scores reflect that the pre-service chemistry teachers
performed better than the in-service teachers toward
critical thinking, which urges the in-service chemistry
teachers to pay attention to critical thinking. We are
anglicizing the reasons why it presents.

5C — 2 (358) A descriptive study of three
pre-service teachers’ understanding and
practice of argumentation in science
classroom

Authors: XIE Qun, SO Wing Mui, China

Argumentation is recognized as the core practice in
science teaching, as well as an essential goal of science
education. And teacher is the key factor in organizing
argumentative  discourse in  science  classrooms.
Composing argumentation in science classrooms requires
teachers not only understanding the role of argumentation
in science classrooms but also development of strategies
for effective implementation. The purpose of this paper is
to examine pre-service teachers’ understanding and
practice of argumentation in science teaching. Three
pre-service science teachers participated in this program.
They take science lessons in secondary schools for two
months for teaching practice. Their understanding and
practice of argumentation in science classroom are
measured at the beginning of the teaching practice. The
study examines the following three aspects of pre-service
teacher behavior related to argumentation in science
teaching: the understanding of argumentation in science
education, the epistemic levels in argumentation in lesson
planning, and the teaching practice of argumentation in
science classroom. The current understanding and practice
of argumentation of pre-service science teachers is a
reflection of their past education. Survey and interview
data collected for this study includes three pre-service
science teachers’ understanding of component and
characteristics of argumentation and the role of
argumentation in science teaching, the ability of
composing argumentation while facing scientific questions,
and the argumentative discourse in their science classroom.
The two frameworks for analysis used in this study are: a)
Toulmin’s model which is used to analyze the structure of
argumentation, and b) Osborne’s model which used to
analysis the quality of argumentation quality. The study
finds that teachers’ understanding and ability of
composing argumentation affects their practice of
argumentation in science classroom. It is also found that
though all three pre-service teachers did not experienced
systematic instruction of argumentation theory in science
education, they have tried to organize argumentation in
their science classrooms. Last but not least, challenges and
pressures faced by the teachers while composing
argumentation are discussed.
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5C — 3 (367) The design and implementation
of elementary science methods class
instruction _in __the U.S. Colleges and
Universities

Author: LEE Carole, United States

This study employs a qualitative approach to
understand the existing situations of preservice elementary
teachers (PET) prepared to teach science in the U.S.
Research questions were: 1) What goals do teacher
educators express with respect to the preparation of PET
for teaching of science? 2) What components of methods
classes are related to each of Feiman-Nemser’s conceptual
orientations in teacher education? 3) What specific science
knowledge or skills are emphasized in the methods classes?
4) What challenges do teacher educators reveal when they
plan and teach science in the methods classes?

To fully understand the teacher educators’ goals with
respect to the preparation of PET to teach science, an
ethnographic approach of multiple case studies were
employed. The descriptive processes of the 16 cases were
conducted through face-to-face interviews, lesson
observations and examination of the syllabi and textbooks
used. The data were collected in the fall and spring
semesters of 2009-2010. During the field visits, the
researcher also collected information on the academic and
teaching experiences of the teacher educators as the
teacher educators' experiences might affect the way how
they teach. The transcription of the interviews and lesson
observations were sent to all participated teacher educators
for member checking.

The findings reveal the complexities and diverse
nature of the method classes. Answers to Q1; The goal for
most teacher educators was to prepare PET not to be afraid
of science and have confidence in teaching science.
Answers to Q2 & 3; Among the lesson observations, only
six lessons were focused on science content and
pedagogical knowledge. Results showed that the teacher
educators of these six institutions had a natural science or
science education academic background. Only five
methods classes were focused in science instruction, the
others were on integration of teaching science and math, or
on a blended curriculum. During the lesson observations, a
lot of teacher educators modeled the use of hands-on
activities, hoping that PET would exhibit the same practice
in schools. Other teaching strategies used were the use of
children's literature and integration of math and other
disciplines. When considering the science content
knowledge, most teacher educators talked about science in
personal and social perspectives but not on the nature of

science even though the nature of science is mentioned in
the National Science Education Standards (NRC, 1996).
As for the science inquiry, most teacher educators thought
that inquiry occurs naturally whenever hands-on activities
are done. During lesson observations, several teacher
educators focused on doing the activities without
discussing the science knowledge. Answers to Q4; The
challenges that teacher educators encountered were: small
number of enrollment, preservice teachers' diversity in
science knowledge and the short duration of methods
class.

This study offers valuable insights not only to the
Arkansas Department of Education but to other states as
well, that the science content knowledge and pedagogy are
equally important in the preparation of PET to teach
science and certain core "ideal" elements should be
included in the teacher education program.
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S5E — 1 (203) Development of an instrument
for measuring elementary students’ science
oral expression
Authors: LIN Sheau-Wen, LIU Yu,
CHEN Shin-Feng, WANG Jing-Ru,
KAO Huey-Lien, Taiwan

The purpose of this study was to develop an
instrument for measuring elementary students' science oral
expression. The instrument development procedure had
three general steps: defining the components of science
literacy regarding oral expression in science lessons,
collecting discourse of science lessons, and instrument
development. Classroom discourse were collected from
videotapes of inquiry approach science lessons. The data
were used to develop 36 open-ended items belonging to
three components of scientific literacy: identifying
questions, designing methods, and drawing evidence-based
conclusion. The science oral expression test was divided
into two sections and administered to 317 students that
were selected through cluster sampling from 4th and 6th
graders. Difficulty indices ranged from 0.19 to 0.86 and
0.10 to 0.84, and discrimination indices ranged from 0.03
to 0.55 and 0.10 to 0.54 of the two sections. The reliability
coefficients of Cronbach a for two sections were 0.82 and
0.84. The criterion validity was 0.59 between the sample’s
scores of “Oral Express Ability Test for Children”. The
test equating technique was applied and the software
PARSCALE 4.1 was used to estimate the parameters. The
means of parameter estimates were as follows: 0.45 for
discrimination (ranged from 0.00 to 1.26), 0.03 for
difficulty (ranged from -6.43 to 3.40). The instrument
provided proper information to assess students with the
ability levels that were within 1 SD unit above the mean.

S5E _— 2 (225) Meta-analysis of effects of

inquiry teaching on student learning

Authors: WANG Jing-Ru, HUANG Bao-Yuan,
TSAY Reuy-Fen, LEE Kuo-Ping,
LIN Sheau-Wen, KAO Huey-Lien,
Taiwan

Science is ground in the process of inquiry.
Therefore, the approach to teaching science should reflect
this fundamental characteristic. The first aim of this study
was to investigate the effects of inquiry teaching on
elementary and middle school student learning outcomes
as a whole body from the year 1997 to 2009 in Taiwan.
The second aim of this study was to compare the effects of
inquiry teaching on student learning outcomes in terms of
conceptual gains, process skills attainment, and attitude
toward science attainment.

A broad search resulted in the collection of 142
studies obtained from journal articles, conference papers,
dissertations, and unpublished papers in Taiwan. The
studies were analyzed using Hedges and Olkin's (1985)
procedures of meta-analysis. The weighted combined
effect sizes, d+, were tested for statistical significance by
calculating the 95% confidence interval. The equality of
the individual effect sizes from each study is measured
with the homogeneity Q test statistic. If Q was significant,
the outliner was removed until a non-significant Q value,
p>0.05 is obtained. To increase the reliability of
measurement of the features of the studies, the values in
each study were obtained after the scoring between two
independent researchers with the help of the other
researchers. The results were described in two parts as
following.

First, regarding the overall learning outcomes, two
hundred and seventy two effect sizes were computed from
142 relevant studies. The untrimmed overall mean effect
size estimate was 0.46 and the trimmed overall mean
effect size estimate was 0.45. Trimming did not affect
overall estimate in any meaning way 70 effect size
estimates were removed.

Second, concerning the three types of learning
outcome (mastery of science content, process skills gain
and attitude toward science attainment), two of the
trimmed overall mean effect size estimates were similar to
the untrimmed overall mean effect size estimates, science
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content knowledge (untrimmed/trimmed: 0.46/0.45) and
attitude toward science (untrimmed/trimmed: 0.33/0.33).
Only one of the trimmed overall mean effect size estimate
was smaller than the untrimmed overall mean effect size
estimates, science process skills (untrimmed/trimmed:
0.59/0.40). In addition, all of these effect sizes would be
judged to be significant (QB=10.63***, p<0.01). The 95%
confidence intervals for the effect size of learning outcome
categories clearly showed that inquiry teaching was more
effective in raising student conceptual knowledge than
attitude toward science. The confidence intervals for the
process skills contained overlapping ranges with content
knowledge and attitude and would therefore be judged not
to differ from other learning outcomes.

The evidence presented in this study justifies the
continued use of the inquiry teaching in the teaching of
science.

S5E - 3 (240) Toward establishment of a “fair”
assessment system: An analysis of alignment
between standardized exams and the national
curriculum standards
Authors: LIANG Ling, CHEN Xian,

MA Hong Jia, FULMER Gavin,

United States

Test content validity is one of the most critical issues
in the establishment of a fair assessment system. This
study tackled this issue by examining the alignment
between the Chinese national science curriculum standards
(physics, chemistry, and integrated science, grades 7-9)
and the corresponding city-wide standardized exit exams
at the 9th grade level. Both curriculum content standards
and test content were represented using two-dimensional
matrices (i.e., by topic and by level of cognitive demands)
and Porter’s alignment indices were reported. It was found
that there was no statistically significant alignment
between the curriculum standards and each corresponding
exit exam, as all three exams consistently over-represented
the curriculum content standards at higher cognitive levels.
The study also indicated that there was a mismatch
between the content distribution of the test items and what
is emphasized in the curriculum standards. Given the
exam-driven nature of the Chinese education system,
especially at middle school and high school levels, such
nature of the high-stakes exams may influence the
classroom instruction and curriculum implementation in
both positive and negative ways. To ensure the
implementation of the new curriculum standards, the
authors suggested that ongoing alignment studies be

conducted as a way to monitor the quality of high-stakes
assessments and improve the fairness of assessment
systems. The authors also provided recommendations for
future alignment studies examining three critical aspects of
instruction and evaluation: the curriculum content
standards, classroom instruction, and standardized tests.
Such alignment research may provide science educators,
teachers, and educational policymakers with valuable
information to reflect upon the practices in classrooms and
schools, as well as on the further improvement of the
science curriculum standards, which ultimately impact the
success of the standards-based science education reform.

GCCSE 2010 | All Rights Reserved



Global Chinese Conference on Science Education 2010 20-21 December 2010

Symposium 3 - ICT in Science Education (#+ £ &% £ #1 )
Date: 21 December 2010 (Tuesday)

Time: 15:00 — 16:00

Room 6: D1-LP-08

Myﬂﬁs 3: L EY 2.0 ¥R e g (B13)
o g, Ao, R, ALY, KT, 48

R L AR T ARERTOFEE KT h e 32007 #2552 BF Mi#i:?f? ‘aivi 2009 # 2 A2 L FFYE
BB B AR S RN T S R Y e b Web20 fh? I U IR K AGE S 5 B YRR 0 & 08 T 8
Gk B Y ARG A G PG P AT R A oA 3 2 u_f%r*?:ii for b fLikie TEPER E Y -
AT BEIMBLEFRTCAZT 35 VR ARSI BET LT oAb A ek TR A g A F

PEE o SHRFI NP AYRE AR A RRY 2 TR FY @SR AELST 00 T RN B R e
VR #A Y oA > J R RERY 2 a3 w156 NFREF A DT RY R -

B R PELTREET S0 0 T T FE ¥R AGTALC) ~ R R ESE SR d KR C RMREREE
T AP RE v RBAEEI I CRAFL AREP IIEFIR > BRI UTEFEESFY o

LR L I ES T Web20}1‘%9’ LT FEY R 2 AL A BER Y A I * & Web 2.0 B * Hjis
MFBPAFETE YR LA ET 2 E Y @I * Google # 3 2 4 ~ #3% > Do Do Code (QR Code) #-i# = 78 ~
Ubuntu ~ osTube ~ Facebook 2 WebQuest & F 1 E X2 F4EFZEY c M T UL F B3 BN gk F R 24
POIF I ] B FApM ¥ B2 BRE > RERY 202 K52 > e F8Y - RRELIHELTEYEED
ko i Web2.0 5% iR TAPEKT o rKE 2 EY Ko o LR W2 LU FPREFRY AN D
Fopil e FRfep E R > T FEY 2.0 R AT -

All Rights Reserved | GCCSE 2010



Global Chinese Conference on Science Education 2010

20-21 December 2010

Parallel Session 6A - Teacher Education/Professional Development for Teachers (F* BREFR D &

KEELRER)

Date: 21 December 2010 (Tuesday)
Time: 16:00 - 17:00

Room 1: D2-LP-08

ne
3
3

6A - 1 (211) B FEF 3K 3+ 27 %50 & £ 4 i
* P EaE2 FT
T FRE, Ewak, 8

TS P AT B R LERT TR
BE o bldol i b ch3-Ddh B A A R ERT %
Wt Wb Ji AT R % A AF RO IR %
B L o E 4 B Y & i AR F % 5§24 (Chang,
Quintana & Krajcik, 2010) © X @ it b 7 £ F h £
FREFLE 2B TIRKFSL P L 55% HEH
EOTRAE G RE N F o ik L RKF Gk IR K
o lr ST B R R RRE TR LB KL ¥
NPT EARNE & YR AL RPE R - B
BRan SRR cn B & AR AR F L R B R S
FEEH R AR PR N A APy
P 3R R AL B KB E R A TH R
fi 2 Hce ~ FLE PR 4 R e .

FEAFT BT RS BN BB Y K
THEMRAAES BFAE 72 mABe EBES o k2
TR e B RFNFAT P HE SR P
EiAUE RN AN E S (IR Y S & S
AT G B o e £ gk (Linn, 2006) A 45iE 72
B JORF AnTh AR 4 R L RES D P
BEFRIL[REF Y o v B £ BLBRE S R T ST 3t
E R AP AR IR K0 BN B R
R RSN L AR RS Y SRS (& RN X R

APERY 2 b EaE

Y

6A -2 (287) AT E F B io B B L AL IR
SRR R ]
T¥: 232%, ' |

KEDPFHE L o AP RS Fogad &
ARA B R e Y LRI
AN BT AFTY g B AR KT R § P B
FL A LT G A AR DT & M PR R
BB BRNER A AP LY AP F ] EARE
fE-PEFELDIRE L PFELORE R P
FLanmlh 2 NS e B2 6 o HATRAE R A icH
RS A b R L RN N 4 T
URSGEREL o (& LRSS ERIEE LA R
Z L i A AHKT ied DT & o

GCCSE 2010 | All Rights Reserved



Global Chinese Conference on Science Education 2010

20-21 December 2010

Parallel Session 6B - Teacher Education/Professional Development for Teachers (5 BRI DA

KEELRER)

Date: 21 December 2010 (Tuesday)
Time: 16:00 - 17:00

Room 2: D2-LP-09

6B — 1 (249) Development of pedagogical
content knowledge for teaching nature of
science: A case study of prospective biology
teachers

Author: LO Man Sum, Hong Kong

Developing students’ Nature of Science (NOS)

conceptions is recognized as a science curricular emphasis
in the recent education reforms around the world.
Preparing teachers to teach NOS is becoming increasingly
important in order to meet the shortage of apt teachers in
teaching NOS. Studies showed that teachers require more
than knowledge of NOS to be successful. It is suspected
other knowledge bases for teaching is important in
informing teachers’ pedagogical decision related to NOS
instruction. Among them, pedagogical Content Knowledge
(PCK) is most germane to teaching practice hence the
development of teachers’ PCK is a coveting goal for
educators. However, virtually no study focused on the
development of PCK for teaching NOS (PCKnos). This
study aimed to fill this research gap through studying how
preservice teachers acquire PCKnos in a teacher
preparation program in a university in Hong Kong.
Ten preservice teachers majoring in biology teaching has
participated in the study. In the Major Methods Course of
the program, preservice teachers were required to
complete three assignments that focused on infusing NOS
ideas in teaching biology. All assignments placed
empbhasis in the reflection, and two assignments used video
technology to support preservice teachers’ development.
This study adopts a qualitative case study methodology by
content analysis of assignments and intensive follow-up
interviews to study PCKnos encapsulated in the
assignments. We explored the emergent themes of 1) the
content and development of PCK for teaching NOS during
the course of the program, and 2) the influencers of PCK
development in the context of the teacher preparation
program. It was found that the development of PCKnos is
idiosyncratic while teaching experience seems to be an
essential  ingredient in spurring reflection and
consolidation of PCKnos.

6B — 2 (353) The preservice science teacher
education program in new science curriculum
of Mainland China: From the pedagogical
perspective

Authors: HUANG Dao Ming, XIAO Hua, China

Large numbers of qualified teachers are needed
urgently under the background of New Curriculum Reform
in Mainland China. Although nearly fifty universities have
set up science education major to cultivate prospective
science teacher, former research found these preservice
teachers’ teaching abilities, especially pedagogical content
knowledge are limited. The major reason lies in the lack of
effective model for science teacher education. It’s
necessary to probe what these student teachers need and
build up corresponding pedagogical program.

In this study we investigate preservice science
teachers (N=43) of two normal university in South China.
By using the questionnaire and interview protocols which
developed from the Teacher Education and Learning to
Teach study project (NCRTE, USA, 1995), we focus on
four aspects: The teaching and learning of science;
Influence of pedagogical program; Teaching and learning
in general and Teaching as career. Results show that the
student teachers need to improve their abilities in scientific
inquiry, collaborative learning and teaching reflection.

Based on these findings and Conceptual Change
theory, we design a Case-based experimental learning
program which integrated above three factors to facilitate
preservice science teacher improve their pedagogical
ability to fulfill the requirement of new science

curriculum.
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6B - 3 (333) Mentoring for masters students
as prospective science teachers: A case study
in Mainland China

Author: DING Bang Ping, China

The aim of the case study is to identify both the
merits and problems of mentoring for masters students as
prospective science teachers in a newly-established
two-year teacher education program in a normal university
in Beijing. A class or 32 masters students in science
teaching and their school-based mentors, also 32 in
number for each of the students, in secondary schools are
participants in the study. Research techniques f
questionnaires and in-depth interviewing are used, with the
former covering all the 32 dyads of participants, and the
latter concentrating on 6 dyads of them. The findings of
the study are to be analyzed at the moment. It is tentatively
found that most of the prospective science teachers in the
study claim that they have learned much more
professionally from their school-based mentors than from
the university coursework; however, some of the
coursework is more relevant than others. As for the
mentor-participants, the new experience of being involved
in mentoring masters students in science teaching have
made them more conscientiously aware of their PCK in
teaching, which is found rich in the school settings but
poor in the provision of university courses. For both
school-based  mentor-participants and  prospective
teacher-participants, the new program is considered
relevant, necessary, and significant, but some problems
arising from it also stand out, awaiting further

improvements in its design and implementation.
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6E — 1 (347) Identifying souses of stress
among high school chemistry teachers at
Shaanxi province in China
Authors: ZHOU Qing, LIU Ya Zhuan,

ZENG Yu Gui, China

Objective: The study attempts to identify the major
souses of stress among high school chemistry teachers in
Shaanxi province in China in the background of new
curriculum at present. Methods: We surveyed 101
chemistry teachers (52 males and 49 females) from 15
high schools in Shaanxi province in China with a
self-administered questionnair at a return rate of 72.14%.
Results: The results shows the occupational stress among
these teachers is prevalent and relatively heavy. Among
the 19-item souses of stress , investigated through factor
analysis, resulted in five distinct dimensions of perceived
stress: teaching workload(34% common variance), school
system(11% common variance), society treatment and
demands(7% common variance) and self-development
demands(6% common variance); school hardware
facilities(5% common variance); The top three sources of
stress were, in descending order of mean scores: ‘social

3

treatment and demands, parents demands’, and
‘self-development demands’. Conclusion: The top three
souses of stress perceived by the Shannxi chemistry
teachers that is directly related to the relatively income but
high demands of teachers in China, Which is largely
resulted in less the education investment. There is a need
for the inclusion of stress management programs for both
trainees and in-service teachers. Measures such as
increasing teachers wage, improving schools’ humanistic
environment and school hardware facilities, creating more
opportunity for the development of teachers should be
given to mitigate stress of high school chemistry teachers
at Shaanxi province in China, so teachers can live and
development healthily.

6E — 2 (132) The study of how science teachers

promote professional knowledge in

instructing primary science fair

Authors: LU Chow-Chin, CHEN Chung-Yu,
Taiwan

The purpose of this study is to probe how
“case-method teaching” assists a university professor to
implement their curriculums and to guide science teachers,
the case-method teaching’s reliability and validity is built
by CIPP Evaluation Model and Kappa analyze (Lu, C. C.,
Chiang, L. C., & Hsiung, C. T. ,2009). In particular, in
instructing the production of elementary-school science
exhibitions. To demonstrate the actual scenarios of the
latter, the researcher has collected films taken by
experienced teachers in instructing students for science
fairs. In addition, the researcher explores how science
teachers promote their professional knowledge.

First of all, by "participant observation", the
researcher observe the instructional events and record the
through process by films. The main purpose is to kept a
record of two things: (1) the ways that university professor
combine case-method teaching with her curriculum; (2)
the specific demonstrations that help the science teachers
emulate their goals. Then, compared with work- sheets
which science teachers made at class, the researcher
analyze all data by grounded theory. After repeated
contrast and verification, the researcher deduces the
conclusion.

The results of the research reveal that case-method
teaching combined with worksheets helps science teachers
make records, engage themselves in self-reflection, and
discuss with each other. Other than these, they come to
have a better idea of those scientific projects on science
exhibition and are even able to develop their own theories.
Generally speaking, these science teachers agree that: (1)
case-method teaching helps them understand the contents
of the curriculums; (2) it provides them models to observe
and imitate.(3) the research concludes that science teachers
should relate their own experiences to scientific theories
and case-method teaching. With such an increase of
awareness, knowledge transference is brought out. Thus
professional knowledge would be promoted.
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6E — 3 (105) The influence of Marxism on
Chinese science teacher educators’
conceptions of nature of science to be taught
to prospective science teachers
Authors: WAN Zhi Hong, WONG Siu Ling,

Hong Kong

Teaching nature of science (NOS) is beginning to
find its place in the science education in China. An
exploratory study was conducted to investigate Chinese
teacher educators’ conceptions of teaching NOS to
prospective science teachers. Twenty-four educators took
part in two semi-structured interviews. Five dimensions
emerged on the conception of teaching NOS. This paper
focuses on reporting the findings of a key dimension, NOS
content to be taught. Among the NOS elements identified,
four are not commonly included in the Western literature
on NOS education. They are (i) science as the pursuit of
truth, (ii) truth-approaching nature of scientific knowledge,
(iii) realism views of mind and natural world, and (iv)
three key laws of dialectical materialism. There are five
NOS elements which were suggested by more than a half
of the educators in this study as NOS content to be taught,
which consists of (i) empirical basis of scientific
investigation, (ii) logics in scientific investigation, (iii)
progressive nature of scientific knowledge, (iv) realism
views of mind and natural world, and (v) general process
of scientific investigation. In the end, on the basis of these
findings, the paper further discusses the influence of
Marxism, a special social-cultural factor in China, on
Chinese science teacher educators’ conceptions of NOS
content to be taught to prospective science teachers.
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4-1 (260) Facilitating learning and thinking
electrical power through a divergent task
Authors: YAP Kueh Chin, CHIA Kok Pin,

TAN Peck Har, Singapore

Designing a task that could be used for various
educational purposes such as instruction, assessment,
science teacher education and research purposes is a
worthwhile effort in science education. This paper
presentation will discuss how a divergent task has been
designed based on an adaptation of an original convergent
task in the Science Curriculum Improvement Study (SCIS)
on models in science (Berger & Karplus, 1968). The
original convergent SCIS task involves the arrangement of
six bulbs which when connected to an electrical source
will have different brightness. The divergent task requires
learners to sketch as many mixed circuits as possible so
that the conditions for the different bulb brightness are
maintained. Based on the conditions of the bulb brightness
given, six possible combinations of circuit connection
were identified. Such a task was then used for instruction,
assessment, science teacher education and research
purposes. This presentation will also focus on how such a
divergent task will inculcate various thinking skills like
spatial thinking, combinatorial thinking, pattern seeking,
logical thinking, and inverse and direct proportionality.
Based on this task, students will learn to sketch mixed
series and parallel circuits and connect brightness of bulb
to electrical power. More importantly, through this
divergent task, students learn not just to memorize the
three electrical power relationships but to know when to
apply the appropriate relationship.

4-2 (261) A quantitative study of students’
understanding of electrical power
Authors: CHIA Kok Pin, TAN Peck Har,

YAP Kueh Chin, Singapore

This quantitative study will investigate upper
secondary students’ understanding of spatial concepts
through drawing of direct current electrical circuits. With a
given context, they are challenged to think and to design as
many electrical circuits as possible with light bulbs of
different brightness. From the various electrical circuit

designs, students’ divergent thinking can be quantified and
investigated. In grooming future generations of thinking
citizens, it is deemed to be of paramount importance that
students are provided with opportunities to develop their
thinking skills in school. Through designing direct current
electrical circuits, this study hopes to gain a better insight
into students’ thinking abilities when they are confronted
with a situation that requires them to explore various
perspectives and to make meaningful connections between
electrical concepts. The results of this study shows
evidence of divergent thinking and spatial thinking which
reinforces the importance of contextual thinking and how
it can be a stimulus for more meaningful learning of some
electrical concepts that are often taken for granted that
they have been learnt well.

4-3 (262) A qualitative study of students’
alternative conceptions on electrical power
Authors: TAN Peck Har, YAP Kueh Chin,

CHIA Kok Pin, Singapore

This paper aims to study students’ alternative
concepts on electrical power through qualitative
methodology. Using an open-ended six-bulb mystery
diagnostic task, the students are tasked to design as many
circuit connections of specified desired brightness as
possible and also, to provide an explanation based on their
knowledge of relevant Physics principles/ ideas as to why
these connections are possible. Through their explanations,
it is possible to determine students’ thinking and
understanding of various Physics concepts involved in the
functioning of direct current electrical circuits. For the
purpose of this study, these explanations will be
categorized into (i) correct circuits with correct
explanation (ii) correct circuits but with incorrect
explanation and lastly (iii) incorrect circuits and their
corresponding explanation. From the findings of this
qualitative study, Physics educators can gain a better
insight into students’ conceptual understanding on the
topic of electrical power. More importantly, it serves as a
platform for Physics educators to explore effective
teaching strategies and develop materials for students to
help them gain a better conceptual understanding on the
topic of direct current electrical power.
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(103) Designing effective embedded assessments
in technology-enhanced science curricula

How to use innovation e-learning and mobile
learning technologies for conducting
environmental education programmes at
remarkable ecological hot spots in Hong Kong

(274) 4ofe = 5 = L3 AL T

Assessment of science subjects in public
examinations in Hong Kong:
Entering a New Era in 2012

Applying science in environment protection to
achieve positive changes in equity

Escape from classroom - Outdoor education
programmes

Roles of NGO in popularizing geosciences

Promoting students’ scientific attitude through
informal contexts: From local to national

Innovative technology creates a new world record

(331) Making use of students’ prior ideas to teach
nature of science

In search of innovative talents

Time &
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Workshop 3: (103) Designing Effective Embedded Assessments in Technology-Enhanced Science
Curricula

Presenters/Organization: Dr. SHEN Ji, Dr. CHANG Hsin-Yi

20 December 2010 (Monday), 11:15-12:00, Room 9 (D4-LP-02)

In this workshop, we aim to introduce the design principles and the features of embedded assessments in the Web-based
Inquiry Science Environment (WISE) developed at the University of California, Berkeley (Linn, Clark, & Slotta, 2003). WISE
is a powerful, free-access online learning environment that supports guided inquiry, embedded assessments, peer collaboration,
interactive computer models, and teacher customization (Linn & Slotta, 2009). The WISE curricula are developed through
partnerships of content experts, school teachers, educational researchers, and computer scientists and have gone through
iterations of revisions. Research data have shown the modules are effective in helping students learn complex science concepts
(Linn et al. 2006; Liu et al. 2008). As WISE curriculum developers and researchers (Chang, 2009; Liu et al. 2008; Shen, 2008),
we will present the design principles that underlie the embedded assessments in WISE curricula. These assessments elicit
students’ repertoire of ideas on science (Linn, 2006), facilitate their knowledge integration processes (Linn & Eylon, 2006),
and offer teachers opportunities to evaluate student understanding. Information extracted from student responses helps improve
teachers’ instructional practices and researchers’ further design of WISE curricula. Sample items, scoring rubrics, and results
on physical sciences (thermodynamics and electrostatics) will be explained. Participants will have hands-on experience in
exploring various assessment steps in WISE, scoring sample student responses, create their own WISE assessment items, and
discuss and share their ideas on developing technology-enhanced formative assessments with the audience and the presenters.
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Workshop 4: How to use innovation e-learning and mobile learning technologies for conducting
environmental education programmes at remarkable ecological hot spots in Hong Kong
Presenters/Organization: Mr. Byron LI Wah Hong (WWF —HongKong) (£ % A XA & € 44~ €)
Position: Senior Education Officer

Contact: 2652-3308 / bli@wwf.org.hk

20 December 2010 (Monday), 13:15 - 14:00, Room 4 (D1-LP-06)

Technology is key to attracting young people to understand and get involved in conservation issues, and WWF is mixing
it all up by bringing conservation and mobile devices together at the Mai Po Nature Reserve to encourage educational
awareness among primary school teachers and students.

WWF has implemented a six-month scheme, which providing training to 200 primary school teachers to help them
organise their own environmental educational programmes for their school. The training included a three-hour training
workshop as well as a six-hour field trip to the Mai Po Nature Reserve. The main focus of the training is using mobile
technology in the nature reserve, from computers to digital devices and internet resources, to assist and inspire teachers and
students to learn about environmental issues.

With the aid of well designed, readily accessible IT learning materials (both online and offline) and mobile learning
devices, teachers have the opportunity to explore ecological, social and economic features of the wetland environment and
learn about all the environmental education resources provided by WWF. In this way, the teachers on the course will be able to
create engaging lessons focusing on environmental protection and sustainable development around Hong Kong that the Mai Po
Nature Reserve helps promote.

The course also allows teachers to take part in outdoor observations, field experiments and data interpretation that use
innovative tools such as digital microscopes, equipment for data collection, touch-screen handheld devices and video
equipment, so that they can share this technology with students to enhance their experience at the reserve.

Increasing interactive activities such as using hand-held devices to calculate bird populations, carrying out experiments
with portable digital microscopes, or using webcams to record experiences will bring students closer to the natural
environment and further engage them in wildlife protection efforts.

While the first phase has finished, the teacher participants have implemented their student visit with the use of mobile
technology to Mai Po Nature Reserve in this academic year. Another programme to secondary school teachers from the
beginning of the new school year in September as well.
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Workshop 6: Assessment of science subjects in public examinations in Hong Kong: Entering a New

Era in 2012

Presenters/Organization: Mr. PAU Chiu-Wah, Mr. MAK Hon-Lung (Hong Kong Examinations and
Assessment Authority (% # % 3# % =5 &)

20 December 2010 (Monday), 14:00-14:45, Room 3 (D2-LP-10)

The science examination papers in the Hong Kong Certificate of Education Examination (HKCEE) and in the Hong
Kong Advanced Level Examination (HKALE) have long been considered by local and overseas examination boards and
educational bodies to be of very high standard and of important educational value. With the implementation of the New
Senior Secondary (NSS) System in September 2009, the longstanding HKCEE and HKALE will come to a close for the school
candidates in 2010 and 2012 respectively; and the new Hong Kong Diploma of Secondary Education (HKDSE) Examination
will be on stage in 2012. One significant feature of HKDSE is the adoption of a standards-referenced approach in reporting
the performance of candidates.

In this presentation, the speakers will introduce to the audience the public assessment of the science subjects in HKDSE,
which include Physics, Chemistry, Biology and Science (Integrated and Combined), and the support offered by the Hong Kong
Examinations and Assessment Authority (HKEAA) to science teachers, students as well as other stakeholders. We shall also
discuss how standards are set and maintained in HKDSE, so as to provide a valid, reliable and equitable assessment of the
achievement of students.

As Hong Kong is closely connected to other parts of the world, it is important for HKDSE to be accepted internationally.
This presentation will also cover the effort and achievements of the HKEAA in securing international recognition of the
HKDSE and in benchmarking HKDSE to other qualifications.

To help HKEAA better meet the challenge of the new era, interaction and feedback from audience are most welcomed.

Workshop 7: Applying science in environment protection to achieve positive changes in equity
Presenters/Organization: GreenPeace (£ % f 23 £ € 484 ¢)
20 December 2010 (Monday), 14:00-14:45, Room 4 (D1-LP-06)

. Introduce Greenpeace and workshop rundown

. General water pollution situation in China

. What is hazardous chemicals & heavy metal, what is the effect to human body?
. Victim stories of water pollution

. The situation in our district and city

. ‘What can we do?

Workshop 8: Escape from classroom — Outdoor education programmes
Presenters/Organization: Eco-Education & Resources Centre
20 December 2010 (Monday), 14:00-14:45, Room 5 (D1-LP-07)

Science education may sound boring for many students. Increasing the interest of students in science learning is a
challenge for us. Instead of giving regular lectures in classroom; we tried to deliver our message through eco-tours and
various outdoor activities like ecogames, DIY art work and experiments. Through all these activities, students not only can
make connection between their daily life and different science topics to strengthen the message they learnt during the tour; they
can also build up appreciate to the natural environment and wildlife through involvement. In this presentation, we will share
how we arrange these activities and some successful examples.
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Workshop 9: Roles of NGO in popularizing geosciences
Presenters/Organization: Association for Geoconservation, Hong Kong (4 i## RE 7 K7 £ §)
21 December 2010 (Tuesday), 10:00-10:45, Room 9 (D2-LP-10)

Geosciences is one of the most difficult subjects to be promoted in Hong Kong and many other similar cities around the
world. These cities do not rely on mineral nor energy exploration for their continual development. Geoscientific knowledge
mainly serves geotechnical engineers in their infrastructure and housing developments whereas its major role as an important
contributor to environmental education for its people being ignored. NGOs can play significant roles in promoting geosciences
to the general public, schools, communities, private enterprises and other organizations with the purposes of popularizing
geosciences, enhancing understanding, arousing interests, raising appreciation and awareness on environmental, particularly
geological conservation. This paper begins by reviewing the roles of NGOs in promoting geosciences around the globe. It then
cites Hong Kong as a regional example by listing the challenges that Hong Kong has been facing and the approaches and
strategies to overcome the major hurdles which hinder popularizing geosciences.

Workshop 10: Promoting students’ scientific attitude through informal contexts: From local to
national

Presenters/Organization: Mr. WONG Shek Nin (Aberdeen Technical School)

21 December 2010 (Tuesday), 10:00-10:45, Room 4 (D1-LP-06)

Positive scientific attitude is a crucial factor attributing to the success of scientific research or investigation. The
attitude should best be fostered from childhood and be internalized in individuals in the course of students’ receiving science
education at schools. However a number of studies reveal that students’ passion for science drops with their gain of
knowledge and experience. Questions therefore arise as to how science teaching can be conducive to developing students’
scientific attitude. This workshop aims to offer successful experience on how to stimulate interests of students from different
geographical area in science through hands-on project in an informal context, and how the project serves as a good starting
point to inspire teachers, both locally and nationally, in innovative teaching of science in support of the development of
positive scientific attitudes amongst students.

Nowadays, more and more primary and secondary schools in Hong Kong are rolling out hands-on scientific project or
science investigative study with a view to developing students’ scientific attitude and investigation skills. In this workshop,
experience will be shared on how a school-based hands-on solar project could be developed into a cross-discipline school
function that sparked off changes in students’ attitude towards science and drew media and community’s support. The
workshop also offers positive experience in arousing interest of students, from local districts or the Mainland, towards science
and in offering stimulus to science teachers from different geographical areas in adopting hands-on projects in science
teaching.

The hands-on solar project was initially a science project developed by a local school for junior forms. It was later
developed into a whole-school function which each student could participate. With efforts made to bid funding from different
organizations, kits and self-learning CDs for this project was mass-produced for distribution to all primary and secondary
schools in Hong Kong to promote hands-on science activity. After-school sessions were held for students from different
schools in Hong Kong to participate in this science activity. To further propagate the momentum, experience was shared with
teachers in the neighbouring city, Macau, and on the Mainland in Jinan and Sichuan at science education forums to promote
hands-on projects and development of scientific attitude. ~Student experiential session was later extended to the national level,
with students from Beichuan Middle School, Sichuan, participated in the hands-on project in an informal setting.

Results have been encouraging. Students welcomed the activity and their understanding and interests in science
deepened. Teachers felt inspired by new ideas in developing students’ scientific attitude through hands-on projects and
appreciated how science education could be connected to the contemporary world.

To conclude, hands-on project in an informal context helps develop scientific attitude among students and the
importance of this in science education is reaffirmed. To roll out the workshop, the one-hour session will be divided into two
halves. The first session will focus on extending a local project to a national level and how it has successfully aroused
students’ interests and teachers’ inspiration in science learning and teaching. The second-half hour is a “Do-it-yourself, DIY”
session, in which each participant can experience personally a hands-on science activity.

I hope that the project could eventually go beyond Asia and be promoted in different corners of the world, nurturing
positive scientific attitude among our youngsters.
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Workshop 11: Innovative technology creates a new world record

Presenters/Organization: Mr. LAU Sai Chong (Lingnan Dr. Chung Wing Kwong Memorial Secondary
School)

21 December 2010 (Tuesday), 13:15 — 14:00, Room 3 (D2-LP-10)

Our school has built a lot of local supports such as various tertiary institutions, professional bodies and organizations
through organizing “The Hong Kong Technology Education Promotion Scheme” for 6 years. With full support from different
parties, we aimed at making a breakthrough in the fair “Robots Relay Marathon” in 2006, targeted to setting a record in the
Guinness World Records. In the technology education workshop, firstly I explained the lever principle and then guided the
pupils to build the robots and illustrated the steps of setting a world record. After briefing, each participant and their parents
worked together to make their own robot. Our school aimed at connecting over two hundred robots to walk together for one
minute. At the first trial, the connection of robots was broken at the start because of different walking speed from each robot.
After deliberation of the consultant groups, an improved start method was suggested. In the end, two hundred and fifty-five
robots were successfully connected together and walked together for a minute. A new world record was set and our school
successfully registered this new world record as a record in the Guinness World Records.

Workshop 12: (331) Making use of students’ prior ideas to teach nature of science
Presenters/Organization: Prof. Benny YUNG Hin Wai, YIP Wing Yan Valerie, LAI Ching
21 December 2010 (Tuesday), 13:15 — 14:00, Room 4 (D1-LP-06)

In line with the international trend, recent development of science curricula in Hong Kong has seen a shift from the
predominantly content-focused goal to a wider goal of promotion of scientific literacy in which understanding of nature of
science (NOS) occupies a pivotal role. This poses a host of challenges in preparing teachers for teaching these new curricula.
In particular, various studies consistently point to teachers’ inadequate understanding of NOS and their lack of pedagogical
skills in teaching NOS.

In responses to these challenges, a two-year teacher professional development program was set up to prepare teachers for
teaching NOS. About 20 biology teachers formed themselves into three study groups, each facilitated by a science educator.
The teachers worked collaboratively to help each other to learn how to teach NOS. To start with, the teachers were given
curriculum resources for teaching NOS using an explicit and reflective approach. They adapted and refined the resources to
cater for their own students; and then tried them out in their own lessons which were videotaped. The lesson videos were then
shared and analyzed collaboratively in study group meetings to identify features of effective practices. Each group also
identified video vignettes for further sharing with teachers in the other two study groups.

The video vignettes were then grouped and organized into seven themes for further discussion in subsequent thematic
workshops. These include: (1) introducing students to NOS, (2) probing and making use of students’ prior ideas in teaching
NOS, (3) developing students’ understanding of NOS, (4) consolidating students’ understanding of NOS, (5) assessing
students’ understanding of NOS, (6) teaching NOS beyond the knowledge domain, and (7) critical incidents on teaching of
NOS. To facilitate analysis and discussion of the videos under each of above themes, the teacher participants were guided by
an analytic framework of effective NOS instruction. The framework comprises five dimensions, namely, (1) teachers’
knowledge and understanding of NOS, (2) teachers’ conceptions of their own role, (3) teachers’ use of discourse, (4) teachers’
conception of learning goals, and (5) the nature of classroom activities.

Teachers reported that organizing the videos in themes and reviewing them through an analytic lens have rendered the
comparison of videos more meaningful. These have enabled them to discern the subtle differences in instructional practices
that they might not have noticed otherwise.

In this workshop, we will re-run the activities on the theme Probing and Making Use of Students’ Prior Ideas in
Teaching NOS. Participants will have the opportunity to review video vignettes of exemplary NOS teaching, engage in
productive discussion and meaningful comparisons of the videos using the analytic framework provided. Upon completion of
the workshop activities, participants will be asked to reflect on and discuss the effectiveness of using videos to prepare teachers
for reform-based teaching, like NOS teaching, where authentic classroom experiences are rare and difficult to locate at the
beginning stages of the curriculum reform.
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Workshop 13: In search of innovative talents

Presenters/Organization: Dr. Jimmy WONG Kam Yiu, Hong Kong New Generation Cultural Association
Science Innovation Centre

21 December 2010 (Tuesday), 14:00 — 14:45, Room 5 (D1-LP-07)

The journey of searching, nurturing and supporting the scientifically gifted students is usually complex, challenging yet
fulfilling. What has been the support behind in paving the way for a gifted student to be awarded and have a Star named after
him/her? How do students face their achievement or failure? In what way does the HKNGCA Science Innovation Centre
promote science and creativity education and to nurture innovative talents? The speaker will share his experience in identifying
the scientifically gifted for taking part in science enhancement programmes and eventually selecting them for competitions at
territory-wide up to international level, in providing opportunities for whole-person development of the gifted, and building
connections between the professionals in the field and the students with advanced learning needs. Encouragingly, this journey
of finding the scientifically gifted has started in more and more schools where learning and teaching strategies as well as
school cultures are changing for the development of gifted education. Teachers demonstrate their commitment, and it continues
flourishing in their professional development for the involvement of the whole school.
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(110) How to create teaching cases under the

POE _ teaching strategies from senior

elementary mentor teachers

Authors: LU Chow-Chin, WU Hua Shiuan,
Taiwan

POE is a kind of effective inquiry instructional
strategy that can train pupils to understand inquiry learning,
and let them acquire the ability of dealing and solving
problems, which are important in learning science and also
indication in the 9 year integrated curriculum outlines. In
the past, most of the traditional teacher's cultivator
institutions emphasis on theoretical analysis of teaching
and lecturing, which made pre-service teachers lack of
practical experiences of teaching and can’t effectively
applied their learning to the rapid changes in science
teaching field.

This study is about how we train pre-service teachers
to use POE teaching strategy in science teaching field
when they’re in teacher's cultivator institution. Method we
use in this study is classroom observation, depth
interviews, focus group interviews and CIPP evaluation
model to set up the readability for the POE teaching cases.
We use purposive sampling (sample decided according to
the needs of researcher) and invite three senior elementary
mentor teachers which is familiar with POE teaching
strategy. We observe their science classroom teaching
strategy and converse about how senior elementary mentor
teachers use POE in science teaching in depth interviews.
Then we conduct a focus group interview, to discuses
about how to film and montage a POE teaching strategy
teaching case and use it to teach pre-service teachers in
their training programs. In order to set up POE teaching
strategy cases readability, we use CIPP evaluation model
as evaluation. After setting up the teaching cases, we show
it to pre-service teachers to let them understand about the
problems they might met in teaching. Then, we try to point
out a few problems and guide pre-service teachers to
discuses about it and apply theory to solve the problems,
which can develop their adjust to changing circumstances
and ability of problem-solving. This can made up to
traditional teaching shortcomings, like understanding the
teaching but not being practical. In the end of this study
we build a teaching cases and improve pre-service teachers
POE teaching strategy. Results shows by using CIPP
evaluation model, which have four evaluation period,
context evaluation, input evaluation, process evaluation
and product evaluation. Context evaluation is according to
questionnaire which we observe the difficult science

teaching unit and decide to film how senior elementary
mentor teachers use POE teaching strategy in it. Period of
input evaluation is that we assessment of pre-teachers’
demand, confer with research team and decide set up
lesson as “material combustion” , “heat conduction” and
“action of running water” which can help pupil’s inquiry
learning and three senior elementary mentor teachers deem
using POE teaching strategy in it. Activities as prediction
(P), observation (O) and explaining (E) can build or
rebuild pupil’s concept of science, and teachers can
understand what kinds of alternative conceptions pupils
will have when learning. When filming teaching cases,
researcher not only should notice if teacher's question can
guide pupils to predict and assume, observe and record,
and explain scientific conception effectively, but also pay
attention to the safety items in scientific experiments.

In the period of process evaluation, researcher
practically enter the teaching field, shoot senior
elementary mentor teachers science teaching, and edit the
teaching film according to the spirit of POE, which
emphatically point out the key point of POE teaching
strategy, have photograph enlarge, adopt a closer look of
experiment steps and type the key word to lead and remind
users. We use focus group interview, feedback from
pre-service teacher to check and correction film. Product
evaluation period in CIPP, we utilize hermeneutic method
to set up the clarity and readability of the paper.

(112) The longitudinal investigation of a
collaborative curriculum to promote
Taiwanese underrepresented secondary
school  students' self-development and
interests in learning science

Author: HONG Zuway-R, Taiwan

The purpose of this longitudinal quasi-experimental
was to investigate the significant effects on improving
underrepresented ~ junior  high  school  students’
self-development, interests in science learning, and inquiry
ability in Southern Taiwan. This study included three
school semesters, in the first semester, we conducted art
and humanity integrated activities for experimental group
students; in the second semester, an integrative science
intervention was conducted for the experimental group
students, in the third semester, a small group counseling
was adopted to inspire underrepresented students’
psychological development and interest in learning
science.
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Forty-three students (i.e., including 16 target
children who are underrepresented students, and 27
general students) were either nominated or randomly
selection as experimental group; the other 58 students
from the same school were randomly selected as the
control group. A total of 101 students completed the
pre-test and post-test in each semester. The 16 target
students were observed and interviewed for triangulation
and consolidation at the beginning and at the end of each
semester. The initial findings of the multiple approach
method revealed a positive impact on the participants’
learning in science and psychological performance as
follows:

1. During the first semester of the art and humanity
integrated intervention, we found that the experimental
group students showed no difference from the control
group in the self-worth category; whereas, they have
significantly less social skills than the control group
students.

2. During the second semester of the integrative science
intervention, we found that the experimental group
students showed significantly higher mean scores
compared to the control group students in self-worth,
interests in science, and inquiry ability.

Of the 16 target students that continued participating
in the two semesters of intervention, their Big-five traits of
Extraversion and Agreeableness traits were slightly higher
than before, but not statistically significant. However,
there was significant score improvement in the control
group. The Conscientiousness trait of the experimental and
control group both showed improvement. In addition, the
trait of Neuroticism in the experimental group lowered
significantly over the course of the semester, while the
control group stayed the same. The Openness trait of the
experimental group increased significantly over the course
of the semester, while the control group’s Openness trait
was only slightly higher than before.

3. Of the 16 target students with continuous participation
into the third semester of the small group counseling
intervention, we found that their traits of Extraversion,
Agreeableness, and Openness were significantly higher
than the control group. Moreover, their scores were also
significantly higher compared to the previous two
semesters. Their Neuroticism and Contentiousness scores
were significantly lower than the control group. In addition,
these target students’ social skills, self-worth, and

self-efficacy were significantly higher compared to scores
of the previous two semesters.

Results encouraged teachers to create greater
congruence, richer, more open and supportive learning
environments in learning science for the under-represented
students. Implications for practices and research were
discussed.

(123) Pre-service teachers’ professional

orowth of Bigé skills-information technology

integrated into elementary science instruction

as an example

Authors: LU Chow-Chin, TAI Wen-Hsiung,
Taiwan

“Case Method” was very significant during the
process of teacher education. The elementary school
teachers were good at instruction methods and resources
because of their experience in teaching science. So they
could be the pre-service teachers’ mentor teachers.
Through the mentor teachers’ case method and the
professors’ theoretical instruction, there were great
assistance in pre-service teachers’ professional growth of
“Information Literacy”. The research explored the
pre-service teachers’ professional growth of information
technology integrated into science instruction after
understanding professors’ theory courses and mentor
teachers’ case method. By professors’ theory courses and
mentor teachers’ case method, we comprehended whether
the pre-service teachers could realize the meaning of
information technology integrated into science instruction
or not, and we discovered the pre-service teachers’
professional growth of “Big Six Skills”. “Big Six Skills”
included task definition, information seeking strategies,
location and access, use of information, synthesis, and
evaluation. The major findings are as follows: (1) The
professors’ theory courses of “Big Six Skills” could both
cooperate with mentor teachers’ case method well, and
reached instruction purposes. (2) Through mentor teachers’
case method, the pre-service teachers realized a suitable
time, manners and formative evaluation of integrating
information technology into science instruction. (3) Most
mentor teachers could use “Big Six Skills” of information
technology to design teaching plans for science instruction.
(4) The mentor teachers also could bring up difficulties
and concrete propositions from information technology
integrated into science instruction.
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(359) Studying the transients for
understanding of some challenging topics in
physics

Author: FOONG See Kit, Singapore

Transients are often not emphasized in standard
treatment of a topic as they are regarded as complicated.
Consequently, attention is focused on the steady state of
the phenomena. We argue, through examples drawn from
electricity and mechanics, that studying the transients may
be necessary for the understanding of some challenging
topics in physics. The examples from electricity are the
voltage-current phase difference in RC and RL circuits,
and the example from mechanics is the modified Atwood’s
machine. In ac circuit analysis, the phase relationship
between the voltage and the current is one of the key
concepts. In textbooks, two standard statements 1) the
current leads the voltage by  in a pure capacitor and 2)
the current lags the voltage by
emphasized and illustrated with graphs. Students may be
left wondering how these phase differences arise. In
graphical representation, it is shown that just when the
voltage is switched on and still zero, the current is already
at its peak. A peak current at the beginning is clearly
unacceptable simply from energy conservation argument.
These difficulties are resolved by including a resistance R
which must be present in any real circuit containing the
capacitor or the inductor, and by a detailed examination of
the initial transients. We show that the current grows from
zero, the phase difference also grows from zero and
becomes established fully only in the steady state.

The modified Atwood’s machine, as illustrated,
consists of two masses ml and m2, joined by a string
which passes over the support at O. The string is assumed
to be unstretchable and massless, and the support at O and
the table top are smooth such that friction can be ignored.
Initially m1 is held by hand, and the tension of the string is.
Students are often asked to describe the motion of the
masses when mass ml is released. The common accepted
answer is that when mass m1 is released, both the masses
would move together with a common velocity and a
common acceleration given by such that the tension of the
string is. This answer does not shade light on how the
tension changes discontinuously from to. I first show
theoretically that for a real (stretchable) string the tension
actually oscillates, with as the mean. The treatment
involves ordinary differential equation at introductory
level. The theoretical results were verified by experiments
with a data logger, using an ordinary cotton thread. The
implications on the motions of the masses will be
discussed and if time permits, demonstrated as well.

in a pure inductor are
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(97) Using asking questions to explore young

children's views of sounds

Authors: CHIU Hsueh-Mei, KENG Hsiao-Tseng,
LU Chow-Chin, Taiwan

The study explores first-grade students’ conceptions
of sounds by separately asking five-sensory feelings
questions in a human constructivist view. Few studies have
been done on questioning in the early years of schooling,
since students of this age are usually considered to unable
to deeply construct or understand the concept meanings.
Some researchers recommend that a meaningful learning

would be practiced in children’s cognitive view. Hence,

the study is based on the theory of the human
constructivism to explore the effects and to elucidate how
separately asking five-sensory feelings questions affect
students’ communications and concept learning.

This study adopts a qualitative method and acquires
revised data utilizing the pilot study. Participants of the
pilot study are second-grade students. The formal
participants are first-grade students at a school in Taipei
County, Taiwan, and are from working-class and
middle-class backgrounds. There are thirty students in a
class and eleven students are selected to interview by the
researcher.

The data sources are interview transcripts, the
worksheets, the teaching records of taping. In addition, the
sequences of teaching materials are transformed acceptable
models in a learner-centered perspective. Then, interview
questions are divided into several sensory parts such as
sight, hearing, touching, or feeling. Through the design of
questions, not only children easily describe their ideas in
their mind, but also the researcher combine children’s
responses of five-sensory feelings questions to acquire an
integrative understanding.

First, the results indicate children can easily link the
string to the telephone wire, so they can understand that
sound is traveled by the string. By contrast, they think that
sound is not traveled by wooden table because of the shape
of wooden table dislike the string. Second, they few link
the relationship between sounds made and the vibrations
of matter. Children separately are aware of feelings of
vibration and phenomena of sounds arising from vibrations,
but they do not think there are relationships each other.

In conclusion, separately asking five-sensory
feelings questions assists young children’s interactions and
capacities with explanations. Children can easily
communicate with the external world and not constrained
with the skill of whole expressions. Then, the researcher
can acquire ideas close to children’ internal minds through
the method integrating their responses of separate
five-sensory feelings questions. When children are
encouraged to response, revise and dialogue through the
design of questioning, they are able to express and explore
increasingly complex ideas.

All Rights Reserved | GCCSE 2010



Global Chinese Conference on Science Education 2010

20-21 December 2010

Poster Session 2, 21 December 2010 (Tuesday), 13:15 — 14:15

(109) /| T #5tBAIKE2LFY

IE—'?]!- i’?&-:a %3-"931 r'f%

ARG 2 e hdFEid s TS B enpLp 2 T}
e e éi%@wgﬁ%%\.d\l:%c{ﬁgp\;\,pp?
}‘J'?‘,;:g;‘“‘—ﬁ ﬁ-ﬁ]]‘*ﬁ&ﬁﬁr‘ﬁ T[}fT&,«’ﬁ%ig,;kzi}J.Pg
BEF O3 ED cFREHPEEAEI RS H
REpERPERERIEF- REKE-FTIE R
r:kv‘gﬂ‘—i‘_iﬁ'J%Jlfi’ THEEREZL ) - KEEdF%
WS oA WS e~ SR BT H Tk RlA
o UEN - FYHE CRPLEFTETHE uAH
ERHAER Y KE2 Ao

Fiesgn e (DFReFIHl2=
PRl | 2BV HEBE > F=4460 0 i p<.05 hBg ¥
KECBFREAC I I KEN G R PR EE A 2
o%‘fﬁgi‘;&fﬁ,(mﬁ% e B4 T PLEER  ARE
B e F=6.692 5 i p<.01 chBg % -k > BEom 3
himx e REN G RDTHREEE PPEER ()
T CHELEAR 2 KHEPLIFERE Y frae
SEAE S RIS RPAS TR S S
o RILAEY S % Aol d SR PR
BETRREEPFHIIME P L L TERRT
D s o

EEIFR S A

(11) #riz g & R4~ ¢ P& FEF PCK RKH
Zesd
'F—‘ﬁ", ELF, g5, BidE, YR

4 508 oik (POK) » LFfFwphend & o 4
WA B REFT R HEF PCK HE 3k o $30 IGEHFF
L EFE RERTEEIPEDFTRLG £& ORF
LA AFLHEYFENEE > BED A THIL AT
& B Y PE REE PCK IR - 5 5 BT ARG)
ﬂ%‘ffff?* S Ry o A AREEAP  ORSPEE
defp Aran” “'Fi}i =z ﬁigfﬂ—gﬂ? m;fiﬁ e R
%?*?ﬁmméﬁlﬂiwwymﬁﬁ*?ﬁmﬁ
BER G A PEF R ART L Do g BER
L FaookBEFBE LSRR F o AREEG
FBa L HE L AR ST g0 ikl—ﬁ EEEEY K
TR REERE R 6 BRI o QRIS
FOE R AR A g S e Ao Y L R
A ASEY HEFTREF G KT LRl RED D
KE F%‘j. 1"‘&}’ Fr3 o @44 ﬁig—%%‘_j_%m
SRS MR B AU R T 2 R
S AR APTER R MUET KT S B4 Al
(P LR o L e BRSO ALE BRA Y P F
#pFen PCK o BRI T & 7 Bhmai i - Bt oy
BEP > A HE s 2l KM FREE - E1OE
A~ ?ﬂﬁi FlE 7o BROEA e #4445 #fr PCK
g B aEFHRLR o

(113) A BFFY A2 FF 2 A b KF} eh
BT
T AN, O

FEENEYFECEN LB BT E A
%%5?&3%@@@»%&@@wwm%iw%%a
?Fjﬁgoﬁpfﬁ%ﬁéﬁT@%Qﬁ?ﬁé$
PBF FYARORT] > L& HoATFRE T R
o TR EAMRHKEER DT RELI SR
TAEF L LM AL 2 LR EP
Aprmoerad Bo gu B4 (13-14%) AT
foo BRI ROTHRLL c BEHAEY FLR
TR R e fEw R ﬁﬁﬁﬁﬁﬁﬁ#*ﬁ%ﬁ‘
/J"E B ifr&?ﬁfifmmfﬂz“ CHE R L 2k
LR EWE T ERFTROEEY 1 LA G D
LR KRG iFERa “""F"’bk”%“k?xzi—@@
gay ézm'iﬁﬁ E-HHFELRFLLERY
SRETEST AT EALM G RE L i
a4 R BF LAY D LINA KRG R P8
FEELE BRY L s RlE T E L ki o &
o EREEFARHERH XKML MRE
?%ﬁlﬁ%ﬁu*@”}ﬂa Redpdld g * L eh
EREYF T UARILGFERLT *T%“";fzhﬁwéfum
MLTFER g > UREY FNEYLEF AL A

£ o

GCCSE 2010 | All Rights Reserved



Global Chinese Conference on Science Education 2010

20-21 December 2010

Poster Session 2, 21 December 2010 (Tuesday), 13:15 — 14:15

(130) &£ B A FRHRKFFTE ihj 303 1
T'FJF]": mEd, ¥R

AR A AT IR R SR K R K

SRR R AT HRDAHL AT G BT A
1- 7 A pFenflig g2 > SRS 2 LA | %o
EFEDOL G L2 RRAFRANZFL P AK
PRmANTRFLRIFLHDES 03 2 ERE
A R FIRP P R SKTHTEM
FERFE o4 AEFLIFRHEHEZT TR D
FELHE MERRF ERORIEY R &R FES S
BB RS A R RTBEENEHBET B E

F2EURY LF -

(148) The use of CD-ROM to explore

second-grade students’ conceptions about

nanotechnology in Taiwan

Authors: CHIU Hsueh-Mei, LU Chow-Chin,
SUNG Chia-Chi, Taiwan

This paper described the conceptual understanding
of second-grade students about nanotechnology utilizing
CD-ROM teaching in the northern area of Taiwan.
Because the nano-phenomena of natural world were
invisible in eyes, the researcher introduced relevant
conceptions  utilizing educational technology. The
CD-ROM intervention was immerged the nanotechnology
instructions on the lotus effect, the effect of colorful
butterfly, and nano-magnetic particles, therefore, the
researcher could transfer abstract descriptions into
concrete images suitable for children’s cognition. The
study adopted a qualitative, interpretive method and
twelve students were interviewed by the researcher. In
addition, using a questionnaire composed of contexts and
open-ended questions measured the outcomes of students’
concept learning of nanotechnology, and provided
descriptive data regarded as the basis of further interviews.

Data sources included drawings, interviews, and
discussions. Tapes of participants’ interviews were used
along with drawings and responses during data analysis.
The various data were analyzed via a constant comparative
method in order to produce profiles of each participants’
pre- and post-instruction conceptual understandings of
nanotechnology. Results indicated that CD-ROM

interactive teaching attracted children’s attentions, and
stimulated their intrinsic motivation for learning
nanotechnology. The situations of CD-ROM could guide
children to see related explanations of the
nano-phenomena, even if they understood the natural
phenomenon without the linkage of nanotechnology.
Respite the images and sounds of CD-ROM could
reinforce children’ sensory impressions for natural
nano-phenomena. In conclusion, this study demonstrated
that second-grade students thought microworld features of
nanotechnology through a macroworld thinking style. The
CD-ROM usage could offer children a whole visualization
and assist their concept learning in nanotechnology. Hence,
a well-designed CD-ROM content can be very effective in

promoting scientific understandings.
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(244) A  study___on__ the conceptual
understanding of chemistry freshmen in the
topics of molecular geometry and polarity
Author: THE Yun Ling, Singapore

This research study aims to identify the conceptual
knowledge of first year Chemistry undergraduates in the
topics of Molecular Geometry and Polarity. The study
was conducted in the two top universities in Singapore.
It thus helped to increase the documented data on the
conceptual knowledge of Chemistry undergraduates,
which are still limited in the Singapore and Asian contexts.

To achieve greater depth to the research findings,
data were collected using both quantitative and qualitative
methods. The quantitative data on students’ conceptual
knowledge were determined by statistical analyses on the
concept test scores and confidence ratings. Information
on students’ conceptual understanding and alternative
conceptions were revealed from the semi-structured

interviews, which served as the qualitative data.

It was found that most Chemistry undergraduates
knew the fundamental concepts such as Valence Shell
Electron Pair Repulsion (VSEPR) theory, hybridization,
molecular geometry and polarity separately but could not
apply and integrate these concepts together. They know
the “what”, but not the “why” and the “how”. Some of
them successfully applied a formula memorized to derive
the molecular geometry of a molecule but not sure how the
various molecular geometries were derived from VSEPR
theory. About one third of the undergraduates had
difficulty distinguishing the difference between “linear”
and “planar” structures. Two alternative conceptions
were surfaced during the interviews: (i) the more polar the
bond, the stronger it is; (ii) lone-pair electrons on the
central atom were dipoles. These data thus reveal that
some undergraduates were still not clear about the

electrostatic basis of chemical bonding and molecular
polarity.
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(311) Form literacy to content language

integrated learning: The PAOC Ka Chi

Secondary School experience

Authors: CHOW Shui Ying, CHAU Wai Shing,
Hong Kong

This paper aims to explore literacy and content
language integrated learning (CLIL) in science learning at
junior secondary school level in Ka Chi Secondary School.
To develop literacy in learning science at junior secondary
levels, learning through reading, selected text and writing
are employed. Literacy in science focuses on the science
content rather than language. While CLIL is a
dual-focused educational approach in which a second
language, English is used for the learning and teaching
both content and language.

Since the educational policy on language fine-tuning,
all schools are needed to conduct. English-medium
extended learning activities up to a proportion of 25% of
the total lesson time while teaching primarily in the mother
tongue. School needs to develop indicators to evaluate the
learning performance both on content and language CLIL
thus provides a platform to integrate learning both on
content and language.

In the paper, we tend to explore how CLIL helps
student learn better on both the target language and content
and ways to evaluate how much they have learned from
the target language. To our learners, what problems come
from learning second language? Students do not
understand key words or sentence structure from the given
text is the main problem in learning. Appropriate
scaffolding approaches are needed; tools such as visual
organizer and graphic organizer are employed to scaffold
vocabulary and key words and organize to develop them
into short sentence. Through this learning process, learner
is able to turn the receptive knowledge to productive
knowledge.

Framework of using subject-verb-object pattern
helps secondary one learner to develop their skills in short
writing through visual scaffolding, verb-object pattern in
creating slogan. Secondary three students make use of
graphic organizer to find out key sentence from the
selected text, organize them and rewrite these key
sentences to form a short paragraph. Evidences shown our
students make substantial English language gains through
these designed tasks. An ideal CLIL curriculum focuses
not only on the content, but also considers how well the
learners can apply the learned language through oral
reporting and writing.
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Floor Plan: Paper Presentation Rooms (Block D1-D2)
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Floor Plan: Registration & Information Desk and Refreshment Corner
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Conference Exhibition List and Booth Location

< g R ﬁﬁ‘sfﬁa x>

oo Organizations
Number
Booth 1 Kadoorie Farm and Botanic Garden Corporation
LERERF TSRS P
Booth 2 | National Museum of Marine Biology and Aquarium
SR AEA PR P A
Booth 3 Association for Geoconservation, Hong Kong

AAFRET RTHE

Booth 4 | Education Development Program, The Hong Kong University of Science and Technology

Eco-Education & Resources Centre
ARETEFRY

Booth 5

Booth 6 | Student Exhibition on Environmental & Geographic Studies

Booth 7 | On Wing Tat Co. Ltd

HKIED - Block D1-D2, Lower Podium (LP), Hallway
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Reminders and Additional Information

1. Registration & Information Desk and Conference Secretariat Room
. The conference secretariat room is located at room D2-LP-04 (located is shown on Floor plan, page 99).
n The registration & Information Desk is located outside area of room C-LP-11 (location is shown on floor plan,

page 100).
Opening Hours:
20 December 2010 (Day 1) 8:30 — 18:00
21 December 2010 (Day 2) 9:00 - 18:00

Conference Secretariat Contact Information:

Ms. ZHANG Jin Miss TSOI Ka Wai Vicky
Telephone: (852) 2948 6438 Telephone: (852) 2948 8630
Email: geecse@ied.edu.hk Email: geese@ied.edu.hk

2. Receipt of the registration fee and conference certificate
. The original receipt of the registration fee will be provided at the Registration & Information Desk together
with the conference certificate of attendance.

3. Name Badge

GCCSE 21010 Name Badge will be valid during conference period from 20-21 December 2010. Participants
should wear their name badge visible at all times in order to

= attend the speaker session, presentation sessions, workshops and poster sessions.

= access to conference venue.

. take shuttle bus to-and-from the conference venue and University MTR station.

. enjoy campus library service (reading books and using computer in library, but cannot borrow the books out).

4. Lunch Arrangement

= One set lunch per registered participant, per day (20 and 21 December 2010) is covered in the registration fee
(except the participants registered as Hong Kong local teachers).

= Lunch is served at HKIED Canteen (The Cove View) - Block C, Podium Floor (C, P/F).

= Each conference participant will receive one set lunch in exchange for a dated lunch box coupon.

5. Conference Banquet Arrangement
Invited guests, conference registrants and exhibitors are invited to conference banquet at Happiness Cuisine
(¥ & F3#) which is located at Hong Kong Science Park (except the participants registered as students or
Hong Kong local teachers).

. Shuttle bus service will be provided for invited guests, conference registrants and exhibitors to the dinner
venue from conference venue.

= 4 hours of free parking are available at Hong Kong Science Park (Phase 1 Car Park). Please present your
parking ticket to conference secretariat for redeeming complimentary parking.

=  You could access to the following weblink for more details:
Hong Kong Science Park: http://www.hkstp.org/HKSTPC/en_html/en_corporationl 2.jsp

Happiness Cuisine’s Address and Telephone
Address: 1/F, Science Park West Avenue, Hong Kong Science Park, Shatin, New Territories, Hong Kong
Telephone: 2845 1028

6. Refreshment
= Refreshment will be served for all invited guests, conference registrants and exhibitors at Learning Common
(Location is shown on floor plan, page 100).
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7. Transportation

. Shuttle bus service will be provided to invited guests, conference registrants and exhibitors during the
conference period.

. Please presenting conference name badge before boarding

Route : To Conference Venue (HKIED) Boarding Time
20 December 2010 21 December 2010
From University MTR Station 8:30am 8:35am 8:30am 8:35am
2 | From YWCA (For YWCA residents ONLY) 8:00am 8:05am 8:05am 8:10am
Route: From Conference Venue (HKIED) Boarding Time
20 December 2010 21 December 2010
1 | To University MTR Station 6:10pm 6:20pm 6:00pm 6:10pm
2 | To YWCA (For YWCA residents ONLY) / / 6:00pm 6:10pm
3 | To Hong Kong Science Park (Conference 6:15pm 6:15pm / /
Banquet)
Route: From Hong Kong Science Park Boarding Time
20 December 2010
To University MTR Station 9:20pm 9:20pm
2 | To YWCA (For YWCA residents ONLY) 9:10pm 9:10pm

Boarding Location for Shuttle bus service: From University MTR Station to Conference Venue (HKIED)
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Special Thanks
Feol o

Sponsors Education Bureau
k5 A

Faulty of Arts and Sciences (FAS),
The Hong Kong Institute of Education
AERTER - Y2ER

Organizers Department of Science and Environmental Studies,
The Hong Kong Institute of Education

FARTERPEARRE

National Association for Science Education (CNASE),
The Chinese Society of Education

PRRTEEPERTAE

Chief Executive’s Award for Teaching Excellence Teachers
Association

BEARET S RKEEKFE

Faculty of Education, The Chinese University of Hong Kong
ARV AERTER

Faculty of Education, The University of Hong Kong
FECERTERR

Hong Kong Association for Science and Mathematics Education

ABEEETEE

Hong Kong Education City Limited
ABRTE

Hong Kong Educational Research Association
IAKTELEE

School of Science,
The Hong Kong University of Science and Technology
LEPHAERER
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Contacts
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