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Exam Question Distribution
Topic 2015 2014 2013 2012
Microscopic World 8 4 10 9
Metal 15 12 16 14
Acid and Base 16 19 16 21
Electrochemistry 18 15 15 16
Total 57 50 57 60

Data Extracted from Aristo HKDSE 2015 Paper IA and IB Exam Question Distribution



Which topic is the most difficult to

• Teach by teachers

• Learn by students

http://goo.gl/forms/wp1Zjo2OYQ



Pre-lesson Post-lessonLesson

Pedagogy for chemistry T&L

Teacher 

Student 

Teaching note/ppt 

Teaching resources 

Exercise

Quiz / Past PaperLecturing

Experiment

Group Discussion

Concept Map

Worksheet

Lesson Planning

Pre-study

Revision



Enhancing Students learning

• Use more graphics, animations to 
enhance students’ understanding

Macroscopic Microscopic

Physical properties Bonding
Structure of compound



Enhancing Students learning

• Chemistry is an experimental science,
students are encouraged to explore the 
theory behind 

• Use more experiments to reinforce their 
learning and understanding

• Use different types of activities to help 
different abilities students



Short experiments / demonstrations

• NSS : Limited teaching time ?
• Shorten the experiment time and arrange 

time for the students to discuss and 
teacher to give feedback

• Create a gap to arouse students interests
• Make a little different from the textbook
• Problem based learning (Project)
• More real life examples



氫氣 氧氣

氧氣分子

氫氣分子

Use more graphics



intranet discussion forum



Use analogy to help understand the 
type of bonding



Help student to memorize the element name 
Use song to improve memorization of elements in the periodic table

Normal speed Slow speed





Increase motivation of learning

Lewis Dots
iOS free apps



Cater for learners’ Diversity
Increase motivation of learning -

Card games

Ionic Compound 
Formula Game



Project work : Design their own card games



Project work : Element Memory card game



Project work : Element – Group game





Chemistry game



999.9 金 18k金 14k金

含金百分率 99.99 % 75 % 58.3 %

你認為下列的含金量有多少?

1g含金量 0.9999 g 0.75 g 0.583 g

Use real life examples to illustrate the 
abstract concepts

Mass Percent

http://www.google.com.hk/url?sa=i&source=images&cd=&cad=rja&uact=8&docid=cbK7lo3WBv1ADM&tbnid=baLUmQd6OKuH6M:&ved=0CAgQjRw&url=http://www.handwovenbands.com/gold-wedding-rings.htm&ei=f10pU6fGE8SaiQfTkYDYBQ&psig=AFQjCNE61IM_sW7YcFaIHkuDixJfeTr73w&ust=1395306239380725�


Prepare Short Video Clip for self 
learning Before and After Lesson



每包總值 $ 50 $ 20
輔幣 $ 0.2 $ 0.1

每包輔幣數量

銀行輔幣對換

Mole concept



每包輔幣數量 1.數法

輔幣數量



每包輔幣質量 500 g
每個輔幣質量 2 g

輔幣數量

每包輔幣數量 - 2.稱量法



Balancing a chemical reaction



原子數目
相同

原子數目
不相同

Using graphics for balancing equations



Use mathematics to solve chemical equations 



Improve student understanding chemical ideas
3. Stimulation

http://phet.colorado.edu/sims/html/balancing-chemical-equations/latest/balancing-chemical-equations_en.html



Use experiments to reinforce chemical concepts



Use ipad to help record the experimental result



3. Acid and base



Hydrochloric acid (HCl) Ethanoic acid (CH3COOH)

Use graphic to illustrate degree of acid ionization 



Use experiment to calculate the mass loss and 
stiochiometry of calcium carbonate and acid



pH 標度計算，你需要

計算機

化學式

硫酸 H2SO4

KTK

電離方程式

電離率

硫酸 氫離子
+

硫酸根離子

H2SO4 SO4
2-2 H+

S

O

O

O

O HH

鹽基度

pH = –log [H+(aq)]

[H+(aq)] = 10–pH



pH 標度計算

pH = –log [H+(aq)]

2. 計算0.25M硫酸(H2SO4)的pH值。

0.25M
0.25M0.25×2

=0.50M

= –log (0.50)

= 0.30

硫酸 氫離子
+

硫酸根離子

H2SO4 SO4
2-2 H+

[H+(aq)] = 0.50M

KTK



Misconception in chemistry L&T

Distilled water

25oC 35oC

H2O(l) H+(aq)  +  OH-(aq) ∆H >0

25oC

pH

1.010-7 mol dm-3

Solution

35oC

7.0 

neutral

H+(aq)

<7.0 / =7.0 / >7.0 

acidic / neutral / alkaline

> 1.010-7 mol dm-3

25oC 1.010-7 1.010-7

Kw 1.010-14M 2 > 1.010-14M 2



Prepare student revision notes



Project work
Group Work – collaborative learning 

higher ability students take care of lower ability students

Analysis of ethanoic acid content in vinegar
by acid base titration

Relative cleansing power of different brand 
of vinegar



End of project

Project Presentation

Written Report



Use table to summarize the 
Common oxidation state (metal)



Use table to summarize the Common 
oxidation state (non-metal)



Oxidation number Game



Use animations to help students to learn the 
operation of zinc copper chemical cells



Experiment : Making zinc carbon cells

Extracted from textbook



Project work

2013-14
化學及材料(高中)

優異獎



Use TV clip for explanation of 
electrochemistry



Other



Pre-lab and post lab video



Exam skills - Annotated pdf



Socrative - Student Response System

http://www.socrative.com/

End of topic quiz

Can add photo and superscript and subscript in the question



End of quiz in class

Group discussion and collaborative learning
among students

Individual quiz for concept checking in 
each topic



Individual Student ReportOverall Student Report



Excel Statistics



https://peerwise.cs.auckland.ac.nz/



Teaching mathematical skills in chemistry

http://discovermaths.rsc.org/



making video in internet 
for flipped classroom (e-learning) 



https://www.rsc.org/cpd/resource/RES00001503/maths-skills



Useful Resources





End of Presentation

Thank you !!

Contact : 
Kwong Tsz Kin ktk@ktklgss.edu.hk   (O)2343 5059

90 Kung Lok Road, Kwun Tong, Kowloon
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