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The Best STEM Education is Authentic Research

Gert C. Grobler
Carmel Divine Grace Foundation Secondary School

“I never teach my pupils, I only attempt to provide the conditions in which they can learn.”
— Albert Einstein

When learning Science, students should not only be memorizing information, it is more important
that they should be asking questions and finding answers. If we only teach our students to
memorize information, but not empower them to use that information to ask questions and find
answers, we have failed them. It is important to gain more knowledge and to learn theories and

facts but knowing is not the same as understanding and understanding is not the same as applying.

By allowing our students to participate in authentic research they do not only have the chance to
apply what they have learned, but it will also enhance their understanding. It has also been proven
that we remember things much better when we have done it ourselves than if we have just read

about it.

What is considered as authentic research in secondary schools? Authentic research is when
students think of a question themselves and how to solve it. It is important that students should be
given the chance to come up with research questions themselves, that way they are truly interested
in finding solutions to their questions. More often than not, the questions are decided on by
teachers and the students are just following directions without really getting involved in the
projects. If students do not care about project they won’t really learn anything. Students should
evaluate what they know, what they want to know and what they still need to learn. This way
students can build on their previous knowledge and expand on it. Students can also apply the
KWL chart / table for research projects: What I already KNOW, What I still WANT to learn and
What I have LEARNT (after research). It is important to remember that students cannot plan a
project if they have no previous knowledge of the subject. If they know only a little, they will need
to do a lot of extra study on the topic before they can plan and execute a project. Teachers can
guide students but should not do everything for them. Students should take the responsibility to
find the information themselves. After they have decided what projects to do, they must be given
opportunities to find the answers to their problems themselves. Students should go about finding
answers by making use of books and online resources, doing experiments in the laboratory and
conducting surveys in their communities for their research. As with any authentic research,

students should be allowed to fail and try again. A teacher should not discourage students from
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trying something even when he / she knows that it will not work, as students will learn a lot from
failures and finding their own solutions.

Authentic research is often cross-disciplinary. It is important to remember that while in school
science is compartmentalized into Chemistry, Physics, Biology, Mathematics and Engineering (In
the form of Design, Technology and Home Economics), in real life most research projects use a
combination of the skills and knowledge learned from different subjects. That is why there is so

much emphasis on STEM, as it is advocating for cross disciplinary activities.

For research to be authentic, there need to be a reason for the research. In Hong Kong and
internationally there are many research-based competitions that schools can join. Examples of
these competitions are the Hong Kong Student Science Project Competition, the Hong Kong
Youth Science and Technology Innovation Competition, Roche Young Scientist Award, the
SciPOP Science Demonstration Contest and iGEM (I have placed links to the different
competitions in the references). Although all these competitions aim to promote STEM in Hong
Kong by providing a reason for schools to get students to do research projects, they all fail in one
critical area. All these competitions ask students to do research under very broad topics such as
Investigation or Invention, or under different areas such as Biology, Chemistry or Physics. In other
words, although they provide a reason for schools to push students to do authentic research, to join
the competition and to try and win prizes, the competitions are too broad in scope to provide

students with intrinsic motivation to do research.

One can not just tell students: “Here is a research-based competition, go and do some research and
submit it to the competition.” Students need a reason to do research. They need guidance.
Guidance is not simply when a teacher in charge informs students that they will join a competition
as well as what project they will be doing. Students still need to plan their own projects. Guidance
should include giving students the knowledge and ideas to do research. Schools should invest in
this through a long term whole school approach. This can be done by holding different STEM days
(Grobler, 2017) or starting interdisciplinary school based programmes (Grobler, 2015). Students
can also gain confidence by teaching what they know to others (Grobler, 2016). By creating a
STEM culture within schools, students will be in the right mindset to start asking questions and
look for solutions to problems.

When looking for reasons to do research, it is often difficult for students to think of some specific
questions to ask. Students can find inspiration from joining Citizen Science Projects. Citizen
Science Projects is where a group of people come together to do a science project. Some examples

of Citizen Science Projects in Hong Kong are:
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1)

2)

3)

Hong Kong Honey promotes Rooftop Beekeeping. Schools and individuals can keep bees
in hives on roofs. This is a wonderful project that opens many ideas for research projects.
Students can ask many different research questions: How to build the perfect hive? What
flowers do the bees collect their honey from? How far do the bees go to find flowers? How
often do bees leave the hive? What can be made with the beeswax and honey? What is the
temperature in the hive? How do the bees develop? How many eggs does a queen lay?

There are endless number of questions that can be asked and researched.

Hong Kong BioBlitz is an annual event spanning over 24 hours, in which teams of
scientists, community groups and volunteers work together to find and identify as many
species in a specific area as possible. This usually happens at Tai Tam Tuk. Students can
also initiate a BioBlitz around their school.

Bug Hunt Hong Kong is an initiative by DIYBIO Hong Kong, a community Biolab, that
encourage people to study the bugs of Hong Kong. They define bugs as insects, arachnids
and myriapods. Schools can sign up teams to do research projects in one or more of six
different tracks:

a. Bug Ecology: Bugs are very important to the ecology of Hong Kong. Each bug has
a role to play. Students can research the lifecycle of a Hong Kong bug and its

importance in nature.

b. Bug Taxonomy: Students can decide to study a group of bugs by collecting
specimens of that group. They can then use morphology to try and identify the
different species.

c. Bug DNA Barcoding: Students can collect specimens of a group of bugs and
generate DNA barcodes. DNA barcodes uses DNA sequences to identify individual
species on the DNA level. In order to generate DNA barcodes, students need to
extract DNA, generate PCR products, do gel electrophoresis, generate DNA
sequences and analyze the DNA sequences. This is a great and easy way to
introduce molecular biology techniques to students.

d. Bug Pets or Breeding: Student can raise bugs from eggs and document the changes

through their lifecycles. They can also keep bugs as pets and document their care.
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e. Bug Photography or Film: Teams can make a documentary on one of the bugs of
Hong Kong, showing why it is important or interesting. Students can also take great

photos of the bugs of Hong Kong sharing their beauty and uniqueness.

f. Bug Art, Design or Fashion: Students can make interesting clothes, accessories or

artwork that use bugs as inspiration.

Teams will present their projects and scientific investigations at the Bug Hunt Fest and

prizes will be awarded to the best teams in each of the six tracks.

By joining the citizen science projects, students will have a reason to do research. They can design
their own authentic science research projects within the larger citizen science projects and even
use them as a stepping stone towards entering some of the research-based competitions in Hong
Kong.

Let’s work together to encourage our students to do authentic research that they are passionate

about and in the process truly reap the benefits of STEM education.
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Abstract

Displacement reaction is a novel oxidation-reduction reaction introduced in senior form Chemistry
curriculum in Hong Kong. However, when it comes to experimental sessions, unexpected
observations arise. When a teacher explained these unexpected observations, chemistry knowledge
beyond the curriculum was needed, adding difficulty in explaining in lessons. Therefore, this
article provides an in-depth investigation of the lesson planning, classroom setting, how
unexpected observations occur in an experimental session. Pedagogical implications are also
discussed.

Introduction

Displacement reaction is a reaction between an elemental metal and metal ions. When a reducing
elemental metal, occupied in a higher position in electrochemical series, is in contact with
oxidizing metal ions, an electron transfer oxidation-reduction reaction occurs. While metal is
oxidized to form metal ions, metal ions are reduced to form elemental metal atoms. When it is
expected that shiny metal solids are formed, dull black solids are formed instead. Moreover,
colourless gas bubbles are formed even there should not be expected observations. It was
discovered that little reflective surfaces are present on metal powder, making metals dull in colour.
Furthermore, metal salts used are acidic in nature. When more reactive metal is immersed in an
unstable metal salt solution, metal reacts with acids in addition to reacting with metal, forming
hydrogen gas. For pedagogical concern, it is suggested that experimental sessions concerning
displacement reactions should be done after students generally understand the basic concepts of
acids, including the physical and chemical properties of acids, for a better understanding of
unexpected observations in this experimental session.

Method

This experiment was carried out in a Grade 10 classroom with 12 students. Students were asked to
predict the feasibility of reactions (Figure 1). Then, students were asked to write down chemical
equations and expected observations if there are any reactions. After that, they performed
experiments in mixing metal and metal salt solutions and record the observation and chemical
equations involved.
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Which react(s)?

Put a tick when there is a reaction between a metal and a metal compound and put a cross
when there are no reactions between a metal and a metal compound.

Mg (s)
MgSQs (aq)

Zn (s) Fe(s)

Cu (s)

ZnS0; (aq)

FeSO4 (aq)

CuSOq4 (aq)

Table 1 Table for indicating the feasibility of reactions

Findings

Students’ response

Most students reported that they predicted there were reactions between more reactive metals and
less stable metal compounds. They expected that there were no reactions between less reactive
metals and more stable metal compounds. Moreover, they also foresaw there are negative results
for metal and metal compounds when the metal atom and metal ions belong to the same element.

Which react(s)?

Put a tick when there is a reaction between a metal and a metal compound and put a cross when

there are no reactions between a metal and a metal compound.

Mg (s) Zn (s) Fe (s) Cu (s)
MgSO4 (aq) X X X X
ZnS0q4 (aq) v X X X
FeSO4 (aq) v v X X
CuSO4 (aq) v v/ v X
Table 2 Students' response to the feasibility of reactions before experiments
Metal + metal compound | Expected observations Chemical equations
Mg (s) + ZnSO4 (aq) Silvery solid is formed. Mg +ZnSO4 2> MgS0O4 + Zn
Mg (s) + FeSO4 (aq) Silvery solid is formed. Mg + FeSO4 > MgSO4 + Fe
Mg (s) + CuSOq4 (aq) Reddish brown solid is formed. | Mg + CuSO4 = MgSO4 + Cu
Zn (s) + FeS04 (aq) Silvery solid is formed. Zn + FeSO4 2 ZnSO4 + Fe
Zn (s) + CuSO4 (aq) Reddish brown solid is formed. | Zn + CuSO4 = ZnSO4 + Cu
Fe (s) + CuSO4 (aq) Reddish brown solid is formed. | Fe + CuSO4 = FeSO4 + Cu
Table 3 Students’ response for prediction of reactions
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How students’ observations deviate from their predicted response

However, different from students’ predictions, magnesium reacts with magnesium sulphate. In
theory, metal and metal ions of the same elements should not react with each other, contradicting
what students have learnt in chemistry lessons.

Which react(s)?

Put a tick when there is a reaction between a metal and a metal compound and put a cross when
there are no reactions between a metal and a metal compound.

Mg (s) Zn (s) Fe (s) Cu (s)
MgSO4 (aq) v X X X
ZnS04 (aq) v/ X X X
FeSO4 (aq) v v X X
CuSO;4 (aq) v v v X
Table 4 Students' response to the feasibility of reactions after experiments

In addition to students' predicted observations, students observed that there were colourless gas
bubbles formed during the course of the reaction, especially when magnesium was put into the
solutions. With using a burning splint, a ‘pop' sound was produced. It was concluded that
hydrogen gas is produced in the reaction. Moreover, there were no silvery solids formed. Instead
of silvery solids, black powdery solids are formed.

Figure 1 Observations in experiments
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Discussion
Explanations for these deviations
Question 1: Why were gas bubbles formed?

The solution contains highly charged metal ions. Because the charge densities of metal ions are
high, they attract lone pair electrons of oxygen atoms in water to form an aqua metal complex.
After that, the high charge densities of metal ions polarize the electron cloud of water molecules,
hydrogen atoms become more electron deficient. Finally, the O-H bonds in aqua complex ions are
broken and hydrogen ions are formed which contributes to the acidity.! Therefore, metals react
with acids to form metal salts and hydrogen gas, the colourless gas. That supports students’
observations.

Question 2: Why were black solids formed?

Solids formed in displacement reactions were in powder form. The rough surface of powder makes
diffuse reflection more pronounced than specular reflection.? Light cannot reflect uniformly.
Consequently, black surface appeared.

Alternatively, when an iron nail is used for displacement reactions, shiny metals appeared as a
uniform metal surface was formed. Specular reflection is more pronounced than diffuse reflection.
As a result, no black solids are formed.

Pedagogical implications

Although the reasons behind the unexpected observations become clear, pedagogical concern
arises. The law of reflection is actually in Physics curriculum. Horizontal disconnects occur.
Moreover, the underlying principle of the acidity of metal salts are covered in GCE A-level
curriculum, it has not yet covered in GCSE syllabus in the United Kingdom or it is not covered in
HKDSE curriculum in Hong Kong. Thus, vertical and disconnects appear between science facts
and the pedagogical knowledge.

In order to cope with this vertical disconnect, consolidation of reactions between acids and metals
has to be done. It is because when students are focused into one particular reaction, it is quite
difficult for students to think out of the box — think of other reactions out of displacement reaction
as they do not have any concepts of more than one reaction occurring at the same time. Therefore,
consolidation is necessary to bridge the student for thinking. However, if students are asked to
think without any clues, it is impossible to encourage students to think more. To cope with this,
teachers can use pieces of litmus paper or pH paper to prove that the solutions used are acidic in
nature. After that, the teacher can prompt questions about any reactions between metals and acidic
substances. Finally, students can link up the mixing between metal and metal salt solution actually
triggers two reactions — a displacement reaction and a reaction between a metal and an acid.

In order to cope with this horizontal disconnects, teachers can link up students’ observations with
daily examples. For example, copper plates are shiny in nature. However, its freshly prepared
powder is dull black in appearance. Teachers can simply show the metal plates and prepare the
metal powder to students in order to compare the difference between metal plate and metal powder.
Finally, students can be convinced by their visual stimuli without explaining too much for the
concepts in Physics.
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Students may argue that when metal powder is made, it turns to black because copper(Il) oxide is
formed between copper and oxygen. The excessively small sized copper powder increases the rate
of reaction as the surface area with atmospheric oxygen is higher than the bulk solid form.
However, it is not the case as room temperature is not sufficient enough to initiate the reaction
between copper and oxygen. To further convince the students, teachers can use zinc plate and its
powder to convince students by the similar observations. The black powder formed can never be
zinc oxide as zinc oxide is white instead of black in colour. Thus, using convenient visual stimuli
is still valid and convincing to students.

Conclusion

The unexpected observations of displacement reactions are due to the reaction between an acidic
metal salt solution and metal solids. For pedagogical concern, it is suggested that experimental
sessions concerning displacement reactions should be done after students generally understand the
basic concepts of acids, including the physical and chemical properties of acids, for a better
understanding of unexpected observations in this experimental session.
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Driver, R. (1985). Beyond appearances: The conservation of matter under physical and chemical
transformations. In R. Driver, E. Guesne & A. Tiberghien (Eds.), Childrens ideas in Science
(pp-. 145-169). Salisbury, UK: Open University Press.

Andersson, B. (1984) Chemical reactions Report: Elevperspektiv number 12 Géteborg: University
of Géteborg
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Chairman’s Report 2017-2018

Gyver, Kwok-leung Lau
Chairman, HKASME

According to the Policy Address 2015-17, the EDB will renew and enrich the curricula and
learning activities of Science, Technology and Mathematics, and enhance the training of
teachers, thereby allowing primary and secondary students to fully unleash their potential in
innovation. In addition, the Government will step up efforts to promote STEM (Science,
Technology, Engineering and Mathematics) education and encourage students to pursue the
study of these subjects. Furthermore, the EDB strives to promote Science, Technology,
Engineering and Mathematics (STEM) education. Following the provision of additional
resources for primary schools at the beginning of last year, the EDB is prepared to provide each
public sector secondary school with an additional one-off subsidy of $200,000 to facilitate the
implementation of school-based programmes related to STEM education. The council
collaborates partners to promote STEM education. We look forward to work with other partners

to further promote Science and Mathematics education for the betterment of Hong Kong.

2. Executive Committee

Position

Name

Office

Chairman

Mr Lau Kwok Leung, Gyver

Chinese Y.M.C.A. College

Vice-chairman

Mr Wong Wing Kei, Stephen

HKASME

Vice-chairman

Mr Li Chi Man, Jimmy

HKASME

Hon. Secretary

Dr Lau Chi Ho, Humphrey

SKH Tang Shiu Kin Secondary
School

Hon. Treasurer

Mr Mok Ming Wai, Michael

Wah Yan College, Kowloon

Hon. Internal Affairs
Secretary

Mr Mui Chi Man

Chinese Y.M.C.A. College

Hon. Journal Editor

Mr Lee Wai Hon, Chris

Shun Lee Catholic Secondary
School

Biology Convenor Mr Li Chi Man, Jimmy HKASME
Chemistry Convenor Dr Bob Lui King’s College
General Science Convenor [Mr Wong Wing Kei, Stephen |HKASME

Mathematics Convenor

Ms Tsui Kwan Yuk

HKSYCIA Wong Tai Shan Mem.
College

Physics Convenor

Dr Lau Chi Ho, Humphrey

SKH Tang Shiu Kin Secondary
School

General Studies Convenor

Mr Ng Tak Keung, George

Pun U Association Wah Yan
Primary School

Council Members:

Ms Wong Ka Wai, Winnie

CCC Heep Woh Primary School

(CSW)
Mr Ng Bing, Ben HKASME
. GCC&ITKD Lau Pak Lok
Mr Wong Tak Ming, Jensen Secondary School

Hong Kong Science Teachers’ Journal 2018 Volume 34
ERBIENEBREETI2018F 1253458
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3. Major Events held in 2017-18

83

With the effort of our members, we organized different professional events and students activities
so as to enhance our professional participation and promote Science and Mathematics education,

® Pedagogy Study Groups
® Science and Mathematics Inter-schools Competitions
® Publications
® HKDSE Paper Review Seminars
® International Assessment Tests/Competitions
® Focus Group Meeting on revision of curriculum, review of laboratory technology
establishment
® Dialogue with Education Bureau on the review of the Science and Mathematics Education
Subject Title Date Organised by
Chemistry 2017 ZHLHE R 1IEE EET &8 &S [2017-06-27  toHKEdU
2017-07-07
Chemistry 2017 HKDSE - Chemistry Paper Review (2017-08-12 HKASME
STEM STEM Workshops for Secondary School|2017-08-17, 18,5 & T. K& T2 &
Educators 21 & 24 F= E ¥
Mathematic |8 T-Z 2 2.%5((=) — FEHE 2T {93 2017-07-07 HKASME
s & KERELIEEY
Chemistry 2017 HKDSE - Chemistry Paper Review|2017-09-30 HKASME
Re-run
Biology Biology SBA Annual Conference 2017-10-14 HKEAA
Chemistry (Briefing on Hong Kong “ Digi-Science”|2017-10-14 HKASME
Video Production Competition for Hong
Kong Secondary Schools (2017-2018)
Chemistry |Chemistry SBA Annual Conference 2017-10-21 HKEAA
Mathematic B 202/ NEES & — WA fE8E2(2017-10-27 HKASME
) whE THERE STEM #(5(—)
Physics Physics SBA Annual Conference 2017-11-04 HKEAA
General IS SBA Annual Conference 2017-10-25 HKEAA
Science
Chemistry |Briefing on Hong Kong Chemistry[2017-11-11 HKASME
Olympiad for Secondary Schools (2017-
2018)
Mathematic [BEZ0E2 /N ER & — WA fE8E2(2017-11-24 HKASME
s aiE THERE STEM 5 ()
Chemistry |Career Talk 2017-11-25 HKCTC
Learning & Teaching Expo2017 2017-12-13  to|HKedCity
2017-12- 15
Primary Primary Science Project Judge /NEEHE#%(2017-12-15 HKEdU & Hkedcity &
Science E?%%‘EF%U - Scan report HKASME
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Physics 2017 HKDSE Physics Mock Exam 2017-12-23 HKASME
STEM Smart City Project Programme 2017/2018(2017-12-06 Education Bureau
Physics Fun Science Competition EEFR}IE2EEEE(2017-12-02 SRt FHEREE,
- briefing g, BATERERT,
HREHEEESG, &
AR, BE) HX
Biology 1*" Hong Kong Biology Literacy Award|2017-12-23 HKEdU & HKASME
(2017-18)- 1st Round
Chemistry (2017 HKDSE Chemistry Mock Exam ~ [2017-12-28 HKASME
Physics Fun Science - Stay Right There - Final  |2018-02-03 EkRE FEEE
g, AEPERES,
EREHAEEY, &
AR, BB HE
R
Primary 2018 FH i/ NEFE BEARUC T 2018-02-24 HKASME
Science
Biology 1*" Hong Kong Biology Literacy Award|2018-02-24 HKEdU & HKASME
(2017-18)- 2nd Round
Primary IINERFG PR R T A s 2018-03-03 HKASME
Science
Mathematic [5£-J& Rummikub tHFLAEE FEE5E(2018-05-01 Babyboom
s i
Physics 9 FRPU 355 DU e R 2 R TR e 2018-03-21 o EE Y RS b 5 B
HE
Chemistry 2018 FSENHERESE 2018-04-06 T EEE BT &
e
Mathematic [The HK Youth Mathematical High|2018-04-28 Po Leung Kuk £ B J5
S Achievers Selection Contest Ceremony
TBH VRS B E
Chemistry |Digi-Science Video Production|2018-04-28 HKASME
Competition for Hong Kong Secondary
School 2017-2018 Ceremony
Chemistry [Hong Kong Chemistry Olympiad|{2018-04-28 HKASME
Secondary Schools 2017/18 Award
Presentation
Science 2018 SCIENCE ASSESSMENT TEST |2018-04-28 HKASME
Physics Primary Science Project Judge /NEE2H55(2018-05-18 HKEdJU & HKEdCity &
35574 - Final HKASME
Mathematic |[FEHESE — EESTEE 2 752E5(2018-05-19 HKASME
s AZBBRAGREREE 11
STEM 2017 —2018 AGM 2018-06-16 HKASME
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4.  The Chairman represented HKASME to be the Guest of Honour/speaker of an
event/adjudicator of an event/representatives in various educational events organized by
various bodies

22/6/2017  FAEPEALRE ORI IRHEEREE)

26/6/2017 CHERERE ) 20 EAE K, STEM SmiEE

27/6/2017  EEEEAESAIRHEE 2017 &5

8/7/2017 Judges for the annual Student Award Scheme of the “Self-Directed Learning in Science
with e-learning support for Learner Diversity and Smooth Primary-Secondary
Transition” (SDLS) project - HKU

12/7/2017 Singapore Study Tour Preparation Meeting

13/7/2017 Guest, International Conference on Computational Thinking Education

14/7/2017 Speaker, International Conference on Computational Thinking Education 2017

18-21/8/2017 HKASME Singapore STEM Education Study Tour

7/8/2017 Meeting with STEM educators

18/8/2017 Primary Science Project Exhibition Organizing Committee Meeting

9/9/2017 "EESHERAIEERE ) WG B WRO02017 FHREENE “LEGO
Education Maker Lab” Opening Ceremony cum WRO 2017 Hong Kong

11/9/2017 Meeting with Prof. TSUI Lap Chee, Academy of Sciences of Hong Kong

15/9/2017  FERHFFEUEE 68 MEHEIGE

17/9/12017 " T EHENS T, RS

2192017 FBERESE R ER RS

22/9/2017  FHEERPHSGEOUE N RIS+ VBT

23/9/2017 BIRHEEE 2017

30/9/2017 Meetng with Singapore STEM InC

2/10/2017 (BIFHEEE 2017) PARHLGEE (FAAIRIC-RERIER ) Swil

26/10/2017  Opening Ceremony of the STEM Education Centre@ATEC

30/10/2017  Officiating guests for opening ceremony, CityU Teachers Update Courses

14/11/2017  Preparation meeting for Google STEM Conference

20/11/2017  EDB "Smart City Project Programme 2017/18" Official Launching Ceremony cum
Briefing Session
1/12/2017 Speaker, Tai Po Joint Primary Schools Professional Development Day

2/12/2017 Speaker, Hong Kong Educational Research Association (HKERA) International
Conference 2017
2/12/2017 Meeting with Singapore Science Museum

7/12/2017 PolyU 80th Anniversary Celebration Dinner
12/12/2017  Preparation meeting for Google STEM Conference
13/12/2017  Meeting with Micro:bit foundation CEO Zach Shelby
14/12/2017  Learning and Teaching Expo Networking Reception
18/12/2017  EDB PISA Steering Committee Meeting

19/12/2017  FH# STEM HEWRFE S ES

11/1/2018 EDB TIMSS 2019 Steering Committee Meeting
17/1/2018 Meeting for Google STEM Conference

19/12018  E&EEGE TESLT

29-31/1/2018 Singapore Google STEM Conference
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3/2/2018
23/2/2018
9/3/2018

17/3/2018
19/3/2018
22-23/3/2018
12/4/2018
12/4/2018
13/4/2018
18/4/2018

22/4/2018
28/4/2018
7/5/2018

11/5/2018
18/5/2018
30/5/2018
30/5/2018
12/6/2018
12/6/2018
12/6/2018

AGM Forum

Chairman’s Report 2017-2018

R BIR AR FE
Meeting with STEM educators

PolyU Faculty of Engineering Spring Reception cum Faculty Awards Presentation
Ceremony
2018 WCA Elite Competition Prize Presentation Ceremony

Ocean Park International STEAM Education Conference steering group meeting
A o Dt 2 DU e T SR B R

Ocean Park International STEAM Education Conference steering group meeting
EDB meeting for International Biology Olympiad

Post-Google STEM conference Meeting

VTC STEM Education Day 2018 cum MoU Signing Ceremony on Industry Partner
Collaboration Scheme for VTC STEM Education Centre

it AR S.TE.AM BGEREE 7T =& 2018

FoHEEES VERERI NG
BRI R NSRRI R R

SRR AR/ N AITERZE 2018 /e

Fo T TEMBEE ) V2 STEM SRR ETE

BIFHEE 2018 &3

HKEdCity Meeting for 21st Century Classroom and InnoSTEMer
EERER AR N AR R

Meeting for Google STEM Conference

EDB meeting for International Biology Olympiad

It is our pleasure to have the following forum speakers to share their views on STEM Education in
our AGM forum 2018.

® [r Dr. Eric Liu Sai-lok, Deputy Executive Director, Vocational Training Council

® Dr. Ray Cheung Chak-chung, Associate Professor, Department of Electronic Engineering,
College of Science and Engineering, City University of Hong Kong

® Ms. Promail Leung Kin-yi, Senior Lecturer, Division of Mathematics and Science Education,
Faculty of Education, University of Hong Kong

® Dr. Yannes Cheung Tsz-yan, Postdoctoral Fellow, Nethersole School of Nursing, Faculty of
Medicine, Chinese University of Hong Kong

Finally, I would like to thank our members for your continuous support to HKASME. I would also
like to thanks our President, Professor Paul CHU, our Hon. Legal Advisor, Mr. Lester HUANG
and our Hon. Auditor, Mr. Alex WU for their invaluable advice and support over the years.
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Hon. Internal Affairs Secretary’s Annual Report for the Year
2017-2018

The year 2017-2018 is inevitably a
fruitful year worth looking-back.

Our staff, members and friends have
always been, and will continue to be the
greatest asset of the HKASME. Let me borrow
this column to offer my heart-felt gratitude
to Ms B.H. Chu, our full time Secretary, Ms
Yvonne Lo, our part time Accounting Officer
and Mr Tony Chan, our New IT-support who
are beyond dedicated to their jobs. Mrs Wong
and Mr Alex Wong are two very supportive
volunteers who have kindly given their own
time and effort to the work of HKASME. One
must not forget Mrs Yau who has never failed
us in maintaining the order and hygiene of our

office.

Hong Kong Science Teachers’ Journal 2018 Volume 34
ERBIENEBREETI2018F 1253458

Chi-man Mui

Hon. Internal Affairs Secretary, HKASME

A pleasant and welcoming working
environment for staff members has always
been our prior concern. This year, an air
conditioner was replaced and the existing
modem was upgraded. Our printing contract
with RICOH has also been renewed. The very
old file cabinets and bookshelves have also

been replaced.

Thanks to the effort of Mr Ben Ng, the
HKASME stock list was updated with write-
offs of old assets. We look forward to continue

the efficient use of our resources.

We vow to keep listening to the feedback
from our staff so that the quality of our office
can be improved, hence the efficiency and

quality of our work as well.
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1. 2§l (Mathematics)

HEE HEEEASEGEERNAEAN
Kwan-yuk Tsui Mathematics Convenor, HKASME

A. Summary of Activities Held (2017-2018)

Month Activities (2017-18)
JAANE | bR | - YREBRARE

B - BEBEREY R RERN R T RPRR ) - (VR
stz HEVEHRIE STEM IYERE SEZ0E ABE AR E A — L]0k -

HAPHHEE STEM T HIVER: BIETTE - TREHAREERE (A& SRR ] ORI 2R
& T ARSI A B A B -

A% — ~ ZREIWTE/ NG > MR AT & T — 2R ~ S
Hy—LL S~ SO — A -

Hong Kong Science Teachers’ Journal 2018 Volume 34
ERBIENEBREETI2018F 1253458
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BEBER TR NS - WA FERERERE TR STEM 35 (—)

27 Oct
2017
;g 11\710V BRI E /NI - N EBEFRE PR STEM BE (D)

6 Jan 2018 |\ DIBGERR Ky £ HEHY STEM © (HEBRERE " BUDIRER | KBV NEEEBRATEN

B EAREH A RGN E R R RN R SR
e PR (REREHEER)

G R (REEHEAEEE)

MEIRER L (BAAEREHEHERMEE )

27 Jan
2018

28 April
2018

ERE VB IRNE
HK Youth Mathematical High Achievers Selection Contest
Co-organized by Po Leung Kuk, HKASME

Prize Giving Ceremony
Website: http://www.hkymhasc.org/

27 May
2018

sRpE: PR RS — (R E e A SR AGRE B
A B A R R 08 EAEUTE

o AOUREIR (BEREEES)
HfEsEE - TR
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B. Publications:

The name of the series of book <<ZFHEFH /D EHEFEILIEINEF--1EfF1E2>> was given by
Prof SIU Man Keung, the honorable advisor of the Mathematics Subcommittee, HKASME. 1t is
hoped to encourage students to learn Mathematics through solving mathematics problems.

LR L E R LT

BET - BEI SR  EANEREE R

2011 ££ 6 F ik

BEF GET AF - SERASHENHE.

2014 4 6 F{ESTHIRR 2010 4 6 H ik

GOOOOCICNIENIEND

AL

(36 )

WEFE -BEE S -SERASEENHE-

2012 & 6 HHR 2013 4F 8 HHUiK

*** All the income obtained will go to the association HKASME for professional development

C. HKASME Mathematics Committee Member List 2017-2018

Ms Tsui Kwan Yuk Mathematics|{f & £ 2+

Converor, HKASME) HKSYCIA Wong Tai Shan Memorial College
Mr.Wong Tak Ming w=iERst4  [HKASME

(Council member, HKASME)

Dr. Arthur Lee FOCAE L | The University of Hong Kong

Ms. Tsui Fung Ming, Karin REISZ 1L |Hon Wah College
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Mr. Chow Lai Sum FE SR
STFA Cheng Yu Tung Secondary School
Mr. Lee Kwok Chu FEIESE  |Pui Ching Middle School
Mr. Ng Tat Yeung HEEAHRE [STFA Cheng Yu Tung Secondary School
Mr. Kwok Sze Chai FERSE [HKASME
Mr. Fung Tak Wah MSTEEESY. [HKASME
Mr. Tam Chi Leung G RS |The University of Hong Kong

Honorary Advisor: Prof. Siu Man Keung g X 58537

2. 4HIEEl (Physics)

Bl s

AR RGN A EA

Humphrey, Chi-ho Lau Physics Convenor, HKASME

A. Summary of Activities Held (2017-2018)

Date Activity Remarks
Physics SBA Annual Conference Organized by HKEAA
held in Lung Kong WFSL Lau Wong Fat Participants : Physics

04 Nov 2017 Secondary School. Teaching and Learning Teachers of all secondary
Resources Selling Booth at HKDSE- schools.
Conference
2018 Fun Science Competition — Briefing | Sponsored by Tin Ka Ping
SRR ELEE - S5 Foundation
02 Dec 2017 Participants : Physics
Teachers & Students of all
secondary schools
2018 HKDSE Physics Mock Examination | Participants: F.6 students of
around 304 students took part in the all secondary schools
examination.
23 Dec 2017
2018 Fun Science Competition —Saving Sponsored by Tin Ka Ping
03 Feb 2018 All (Final) Foundation
PR R LS — WA IECRAE) Participants : Physics
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Teachers & Students of all
secondary schools

21-22 Mar 2018

WA R Pt 5 DU e o SR B R

Participants : Physics
Teachers of all secondary
schools.

Primary Science Project Judge /NE g, 55 B

Participants: Primary students

18 May 2018 ST - Final of all primary schools
Participants : Physics
30 Jun 2018 Assessment for Learning(Physics) Teachers of all secondary

schools

B. Fun Science Competition (Fx:F}E2) 2018

HMEBREEGE - FETEREE - FEEEAEEREY - TEHE LIEERGNHELE RS
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EHEEH T ReTeR B T RERERER
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RIEE TR EERER ) R T RRARIEBRER

EIEAE TR EERER ) B TERREERER ) ARSI
B4 ~ FFARTEARER

C.  WRTMENE SRS e

AR " IRV SRR ) 5 201847 03 A 21 HE 23 IEBSH
CERERRT o R GIREEII T o SERRMAIICRPT - AR - WBREE)
B~ B AR « LSBT (AT -



98 #Haa fi4R 2017-2018
Subject Reports 2017-2018

— W ERER AL
L. BRI bR T SRV B BT S B
2. BORENTTEYEERESCERRES
3. STEM J eLearning BB B I EATIRE -
4. BEHFREOVEBENEVIFNES.....F -

o REGHS
L EMEA R GRER - PEYEEETI
RIRERAL © BB EEE
ZREAL - BABFFGENR
SCRRRRML | BEEEREES - FRENEEEY - HEEHRREE G

Eal

D. Physics Sub-Committee Members:

Dr. Humphrey Lau (Convenor) SKH Tang Siu Kin Secondary School
Mr. Lau Kwok Leung, Gyver Chinese Y.M.C.A. College
Dr. Ng Pun Hon Assistant Professor, Faculty of Education, The

Chinese University of HK
Mr. Cheng Chi Leung HKASME
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3. {EE2%} (Chemistry)
BEG EBEMNERE(ERERA
Bob Lui  Chemistry Convenor, HKASME
A. Summary of Activities Held (2017-2018)
Date Activity Remarks
HKDSE Chemistry Paper Review Re-run | Participants : Chemistry teachers
30 Sep 2017
2017 of all secondary schools
Briefing on “Digi-Science” Video . )
14 Oct 2017 Production Competition for Hong Kong 5:1;2 gg?tﬁiierﬁil SSLefe(:(l:(Iierr}s,
Secondary Schools 2017 - 2018
Organized by HKEAA
21 Oct 2017 SBA — Conference (Chemistry) Participants : Chemistry teachers
of all secondary schools
Briefing on Hong Kong Chemistry - ) .
11Nov2017 | Olympiad for Secondary Schools (2017- | Larticipants : Chemistry teachers
2018) & S.3 — 6 students
. . . Participants : Science & Career
25 Nov 2017 Cargers n Science 7.Be a Testing and teachers, students of all
Certification Professional
secondary schools
S B e i1l g HA B e, 2
- 2018 Zr it B 0B Al — L S R et g N
B2 | s TR s bk ek
i AR
. . .. Participants : Lab Tech &
6 Apr 2018 g(;) lrrémercml Testing Laboratory Visit science teachers of all secondary
schools
Digi-ScienceVideo Production Participants : Science teachers &
28 Apr 2018 Competition for Hong Kong Secondary Junior S.1-3, Senior S.4 or
School 2017-2018 Ceremony above students
Hong Kong Chemistry Olympiad . ) .
28 Apr 2018 Secondary Schools 2017/18 Award Participants : Chemistry teachers
: & S.3 — 6 students
Presentation
Organized by The Royal
21 Jun 2018 - | 2018 Australian National Chemistry Quiz Australian Chemical Institute &
23 Jul 2018 (Hong Kong Section) HKASME
4 ong fong © Participants : Secondary schools
students in over 15 countries
21Jul2018 | HKDSE Chemistry Paper Review 2018 | Farticipants : Chemistry teachers

of all secondary schools




100 #4 ffi4R 2017-2018
Subject Reports 2017-2018

B. Highlights of Activities

1. Hong Kong Chemistry Olympiad for Secondary School (2017-2018)

The Hong Kong Chemistry Olympiad for Secondary Schools is a project learning competition
jointly organized by the Hong Kong Association for Science and Mathematics Education
(HKASME), the Hong Kong Chemical Society and the Royal Society of Chemistry. It aims at
promoting the interest of students in learning Chemistry and developing students’ problem solving,
communication and science process skills through project learning.

The main theme of theme of the contest for 2017-2018 was “Innovative Chemistry”. 30 teams of
students from 30 schools had participated in 21" HK Chemistry Olympiad for Secondary Schools.

The Final Competition Award Ceremony was held on 28" April, 2018.

Results of the 21" HKCHO had been settled as follows:

Award School Project title
Champion 23A) King’s College -AuNPs-catalyzed reduction of triiodide ion
and cysteine-coated AgNPs-enhanced
Catholic Ionic Exchange in Dye-sensitized

solar cell
1st runner-up 11) St. Paul’s Convent - "Ironic" Saviour -- green synthesis of iron
School nanoparticles for degradation of dye and
removal of metal ions
2nd runner-up | 20) La Salle College - Glycoelectricity
Honour Award | 4) Wong Shiu Chi Secondary | - Refreshing water with tea
School
Honour Award | 9A) Carmel Pak U Secondary | - Synthesis of hydrogen gas using silver
School nanoparticles as photocatalyst in the photo-
fermentation of blue-green algae
Honour Award | 13A) TWGHS Kap Yan -Never Eat Spinach & Tofu together?

Directors’ College
Best Presenter | 11) Anson Yu (St. Paul’s -
Convent School)

Winners of Hong Kong Chemistry Olympiad Secondary Schools (2017—-2018)



