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Scientific inquiry skill § 2
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Ability?
Self-directed Learning
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Science Competitions /&
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Hong Kong Budding Scientists Award

The Hong Kong Budding Scientists Award (HKBSA) competition is co-organised
by the Gifted Education Section of the Education Bureau (EDB) and the Hong
Kong Association for Science and Mathematics Education. The competition aims
at nurturing the talents of scientifically gifted/ more able students at upper
primary (P.4-6) and secondary (S.1-4) levels, and providing them with training in
scientific problem solving skills as well as collaboration, creativity,
communication and critical thinking skills.
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°°°°°°°°° - Connection to Senior Science Team' : :

2009

- Project-base scientific investigation
- 2-3 junior teams (usually S3-4 students)

- Joining different local science competitions
Hong Kong Budding Scientists Award
AR m
Hong Kong Youth Science and Technology Innovation
Competition

AR VERAAE

The Hong Kong Student Science Project Competition

S ARSI
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Science Team

Regular Pull-out programon -
Science subjects

Teachers involved increased from 1 to 3.

Around 3 times per month Science Training
16/11/2016(Wed) Phy
23/11/2016(Wed) Bio
30/11/2016(Wed) Chem

3:45-4:45 @ Bio Lab
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Science subjects

- Input from Teacher Network (EDB)2021-22

Task: Make a prediction

« Which candle(s) will go out first?

14l O

A. Candle A A B C

B. Candle B

C. Candle C

D. The three candles go out at the same time
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Science subjects

Science Training
16/11/2016(Wed) Phy

23/11/2016(Wed) Bio
30/11/2016(Wed) ~ Chem
3:45-4:45 @ Bio Lab
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Involvement of Senior
students and Alumni
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Alumni

Junior science team trainer
Rehearse before competition
Share ideas
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2009 2016

PARALLEL CURRICULUM MODEL
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Gifted
Education
Elements

Differentiation | Learning Outcome for | Learning Outcome
Strategies whole class for gifted

- Students can

- Students Create new
understand the S
rinciple of quantitative
Higher-order ]g.ifferent food measurements.
thinking skills, [ SDL-based ) tests - Students can
Food Personal- Tiered ' analyze and
: : - Students can :

Test social Assignment desion and carr explain the result.
Competence \ (77/E:1¥) J . agscien ific Y _ Students can
Development . .. : identify and show

investigation with

their gifted
elements, i.e.
science, art, etc.

proper variables.
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Lesson Learning Objectives | Enrichment/Differentiat Process/Activities
(Duration) B EHE ion Strategy W2/ EE)
R B WEE B R B REE

Understanding the Videos and Google form (flip

Pre-lesson RISNNE
principle of food tests classroom)

Able to carry out

) - Food test experiments
different food tests P

Group discussion on the choice
of topic and experiment design
through Google doc (flip
classroom)

Able to design
RGN experiment with Tiered assignment
suitable variables

Able to carry out Food test experiments with
experiment and collect different designs and difficulties
result (students-led practical work)

Tiered assignment

Presentation in various
forms like powerpoint, Presentation
poster, video, etc.

Able to explain results
in presentation

Post- Able to write a full

- Report
[ I report P




http://www.hko.gov.hk
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2012
2008 « Regular
« Science  pullout
Competitions program on « Join school network
« Setupof Jumior  Science « Develop curriculum in
Science Team subjects junior science

2009

S
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- 15 F3"m"5tudentsjoined Hong Kong Biology
Literacy Award

- Connection to pull-out program (Level 2)
for students interested or gifted in Biology
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Regular Pull-out program

* |In collaboration with EDB, Gifted students are
invited to join the program

* The following programs are introduced:
- Candle investigation
- Microscale titration



Traditional teaching

o

Teacher-centered

Single-way in
knowledge transfer

Less interested and
difficult to motivate
students

~

Pull-out program
Gifted Education

Student-centered
Collaborative learning
Motivate students to

think about higher
order questions

/
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Task: Make a prediction

e Which candle(s) will go out first?

TN
:

A. Candle A
B. Candle B
C. Candle C
D. The three candles go out at the same time

Reference: Learning from TIMSS (2003)



Task: Make a prediction

e Which candle(s) will go out first?

o Evidence that supports: h

Candle A
Candle B ﬁ
B C

Candle C A

At the same time

Reference: Learning from TIMSS (2003)
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Burning requires fuel.

(D

Burning requires oxygen.

O

Burning consumes oxygen

and produces carbon dioxide.

O

Carbon dioxide is denser than

air.

()

Carbon dioxide puts out fire.

O
Hot gas floats and cold gas

sinks.

O

Burning of candle produces

water.

Burning gives out heat.

O

Burning requires high

temperature.
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Which candle(s) will go out first?

/Candle A
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Next stage

Teachers explain the reason(s) behind?
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(D

Burning requires fuel.

7N
2/

Burning requires oxygen.

Burning consumes oxygen

and produces carbon dioxide.

()
\_/
Carbon dioxide is denser than

air.

() (©

Hot gas floats and cold gas

Carbon dioxide puts out fire.
sinks.

O,
Burning of candle produces

water.

(o)

Burning requires high
Burning gives out heat.
temperature.




Without telling students about the
‘CORRECT’ answer,

0 Students learn how to

1.identify the relevant
evidence and eliminate the
irrelevant evidence for

1.evaluate the evidence
collected during the lab
demonstration

enhance gifted/ more
able students’ higher-

order thinking skills
and creativity

1.make develop
provided that may
support or against their based on their
original predictions Investigations




Microscale titration

Titration set-up

e Unfamiliar apparatus
 Mole Concept

Sodium
hydroxide

‘ o

4X diluted
vinegar
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Microscale titration i

‘Taste’ of microscale
experimentin
considerably high
accuracy

Able to learn
titration without the
previous knowledge
of mole calculation
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Good introduction of
titration and
quantitively

analytical
experiment

Easy toset up a
microscale titration
without the use of

unfamiliar apparatus,
including burette
and volumetric flask



Scenario

* To ensure safety for consumption, the Centre for Food

Safety (E¥7)%4444,(») conducts regular inspection on
food sold in HK to see if they comply with established
safety standards.

— Guidelines for using food additives (preservatives,
colourings etc.)

— Maximum tolerance of harmful substances (natural toxins,
heavy metals, microbial matter etc.)

— Legal action against food with false or misleading labels
20,




Scenario

 The composition of food is determined by
chemical analysis in a laboratory

e A certain brand of vinegar was found to
violate the legal requirement on the
composition of vinegar, which is

> 4 g acetic acid (%) per 100 cm3 vinegar

* You are asked to perform chemical analysis
on 3 other brands of vinegar to see if they
comply well with the legal requirement

i B 22 48
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Data and calculations

Standard acetic acid

Select vinegar

LKK vinegar

Heinz vinegar

M1/

ag

M2/ ¢

M3/

aQ

Percentage

concentration / %

(M3 —M2) x 4.8
 (M2-M1)




Teacher Competency

Basic

Online Foundation Course for
Teachers - Gifted Education

Online Foundation Course for
Teachers - Affective Education
for Gifted/More Able Students

4 .
Leading

Advanced

Advanced Courses (A-F)
in Gifted Education

Affective Education Series

Gifted Ed School Network






