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Preface 
Students require knowledge and skills that will help them live a full 
life in the society of the 21st century, which is an information age. 
Knowledge of Mathematics is a necessity for every individual if they 
are to contribute to the prosperity of Hong Kong. Mathematics 
pervades all aspects of life. It is not possible to live in the modern 
world without making some use of mathematics. Many of the 
developments and decisions made in industry and commerce, the 
provision of social and community services as well as government 
policy making and planning etc., rely to some extent on the use of 
mathematics.  
The goals of mathematics education are to help our students develop concepts and skills, and build up 
confidence and interest in mathematics. More importantly, mathematics education can help them further 
develop a positive attitude towards mathematics learning and related core competence, in particular, 
communication, reasoning and problem solving skills throughout their life-time. In this regard, mathematics 
should be an integral part of general education and hence an important KLA in the Hong Kong school 
curriculum. 

Objectives 
1. To introduce to students some basic mathematical concepts, to 

continue the development of numeracy, and to help students 
acquire and apply the skills 

2. To provide, at all levels, more experience with numbers by 
introducing a general sense of the pattern and power of 
mathematics both as a tool and as a part of our cultural heritage 

3. To prepare students to understand everyday application outside 
the classroom and provide a basis for further work and studies 

4. To enable students to have a positive attitude towards mathematics and appreciate the beauty, uses, 
limitations, growth and roots of mathematics 

5. To foster the attitudes to be interested in mathematics and willingly apply mathematical knowledge 

6. To raise students' mathematics achievements and encourage and guide high achievers for greater 
improvement 

7. To improve the problem solving skills and the analytical power of students in Mathematics 

Mathematics Learning and Teaching Strategies in LKKC 
1. To train student's analytical and problem-solving skills by doing challenge problems 

2. To foster higher order thinking skills (HOTS) 

3. To promote a better learning environment by cooperative learning 

4. To cater for learner differences 

5. To facilitate effective learning and teaching in NSS Mathematics 

6. To widen experience by encouraging students to participate in mathematics-related activities inside 
and outside school 

7. To encourage mathematically gifted students to participate in the IMO Preliminary Selection Contest. 



  

1. To train student's analytical and problem-solving skills by doing
 challenge problems 
Apart from those simpler mathematics problems in the text books, students can challenge 
themselves by doing more difficult ones. Challenge problems can have one or more purposes: 

 some are designed to encourage pupils to develop mathematical thinking and problem-solving  
skills by applying their knowledge to novel, interesting and challenging situations,                                                                                                         

 some problems offer opportunities to learn some new mathematics as learners work through the  
problem-solving process, 

 others require problem solvers to bring together a range of mathematical ideas and techniques in  
order to make progress. 

The following are some challenge puzzles set by our teachers and the solutions are given by students: 
Problem 1.  My son gave me a set of table mats he bought in Mexico. They were rectangular and were made of straw circles joined together in the form 
shown in the figure below:  

All the circles on the edges of each mat were white and the inner circles red. I noted that there were 20 white circles and 15 red 
circles. I wondered if it were possible to make a mat in this form where the number of white circles equaled the number of red 
circles. I found there were two possible solutions. Can you find them and show that there are only two such solutions? 
 
Solution by Law Wai Man (F. 6S).  Let the number of circles along the top edge of the mat be x and the number of circles 
along the side of the mat be y. Then the total number of circles in the mat is xy and the number of circles around the edge is 2x + 

2y − 4. Since this must be one-half the total number of circles we have xy = 4x + 4y − 8, xy − 4x − 4y + 16 = 16 − 8  and (x − 4) (y − 4) = 8 . Since x and y 
must be integers, so must (x − 4) and (y ( 4) and these must be factors of 8. The only integer factors of 8 are (8 and 1) and (4 and 2), which give {x = 12, y 
= 5} and {x = 8, y = 6}. Hence the mat must be 12 by 5 circles or 8 by 6 circles. 

Problem 2.  Farmer Bob owns a piece of grassland and three animals: a cow, a goat, and a goose. Bob discovered the following :  
When the cow and the goat graze on the field together, there is no more grass after 45 days. 
When the cow and the goose graze on the field together, there is no more grass after 60 days.  
When the cow grazes on the field alone, there is no more grass after 90 days.  
When the goat and the goose graze on the field together, there is no more grass after 90 days also.  
The Question : For how long can the three animals graze on the field together? (Hint: The grass also still grows!) 

Solution by Cheung Hoi Ting (F.4E).  Let x, y and z be the amount of grass eat by cow, goat and goose respectively, and a be the amount of grass at 
the beginning and b be the amount of grass grows each day.                                                                                                        
45x + 45y = a + 45b ....………… (1)  
60x + 60z = a + 60b …………….(2) 
90x = a + 90b      …………….(3) 
(1) × 2:    90x + 90y = 2a + 90b .(4)  
sub. (3) into (4)  a + 90b + 90y = 2a + 90b                                                                                                                                                             
90y = a      ..................…………......(5) 
(2) × 3 :   180x + 180z = 3a + 180b ...(6)  
sub. (3) into (6) 2a + 180b + 180z = 3a + 180b 
a = 180z        .........…………..........(7) 
combine (5) and (7)   90y = 180z 
y = 2z          .............……...............(8) 
sub. (5) into (3) 90x = 90y + 90b  b = x – y                                                                                                      
Let k be the number of days these three animals can graze on the field together.                                                                             

k(x + y + z) = a + kb  
kx + ky + kz = a + k(x – y)  
2ky + kz = a  

2k(2z) + kz = 180z  
5kz = 180z 
k = 36  
They can graze on the field for 36 days.  

Problem 3.  A Diophantine equation is one in which the solutions must be (positive) integers or rational numbers. 

Can you solve the following equations: 

(a)  31x + 12y = 490     

(b)  Putting Pythagoras upside down: 

Find the smallest positive integral solution to:    
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Solution by Kong Man Chun & Chan Ka Lok (F.6S) 
 

(a)  31x + 12 y = 490 
  490 – 31x = 12y  
 ∴ 490 – 31x is a multiple of 12 
 Let  x = 10a + b   where a = 1 or 0  
 490 – 310a – 31b = 12y    
  if a = 1,  180 – 31b = 12y 
  since 180 = 12 × 15,∴ b = 0   and  x = 10 
  if a = 0,  490 – 31b = 12y  this is impossible. 
  The answer is x = 10 and y = 15.  
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Possible solutions are multiples of  {3,4,5}, {5,12,13}, {7, 24, 25}, . . .  . 

Let {3k, 4k, 5k} be the smallest solution, k
5
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k4k3
z

xy =⋅=  so k is a multiple of 5, 

i.e. k = 5  
 

∴ The answer is x = 15, y = 20 and z = 25. 

2.  To foster higher order thinking skills (HOTS)
Five higher order thinking skills 

The high technology like computers and calculators has profoundly changed the world of mathematics 
education. It is not only what aspects of mathematics are essential for learning, but also how 
mathematics is done and what attitude towards mathematics learning is fostered. Therefore, the 5 
fundamental higher order thinking skills: problem solving skills, inquiring skills, reasoning skills, 
communicating skills and conceptualizing skills, are considered important in mathematics education. 
In fact, many of the students' problems in learning mathematics originate from their weaknesses in 
one or more of these skills. Students are expected to enhance the development of these skills and use 
them to construct their mathematical knowledge. 

First, for fostering HOTS in mathematics class, it is useful to pose open-ended problems. This gives 
students chances to think about mathematics and to talk about mathematics with each other and with 
their teacher. Secondly, computer provides an excellent tool for teaching HOTS because of its 
interactive capabilities and its ability to present and stimulate problems. Using a computer enables 
students to spend more time on the actual thinking tasks rather than on peripheral and trivial activities. 
It indirectly enhances thinking skills by making it possible for students to spend their overall time more 
efficiently. 

The following is an example of activity showing how to train students' Inquiring Skills and Reasoning 
Skills :   
Pattern 
Objectives: Students will be able to investigate, appreciate and observe the pattern of numbers in Fibonacci sequence; and use algebraic symbols to 
represent the pattern. 

Form : THREE 

Activity : 
 

1.  Distribute Worksheet to students. 
2.  The teacher describes the problem to students: 
In the figure, a bee starts at cell 1 in its hive and moves to the right only 
to a cell with a bigger number. Count the number of paths that brings the 
bee from the starting point to the cell numbering n, where n = 1, 2, 3, . . .. 

3.  Ask students to complete the worksheet. 
4.  Invite students to give an oral answer. 
5.  The teacher comments on the answers. 
 

Worksheet : 
In the figure, a bee starts at cell 1 in its hive and moves to the right only to a cell with a bigger number. Count the number of paths that brings the bee from 
the starting point to the cell numbering n where n = 1, 2, 3, . . . ? 

 
 
 
 
 
 
 
 
 
 
 
 

n T(n)  (No. of paths from the starting point 
 to the cell numbering n) 

1  
2  
3  
4  
5  
6  
7  
8  



  

1. What is the relationship among T(1), T(2) and T(3)? Explain the relationship by referring to the movement of the bee. 

2. What is the relationship among T(2), T(3) and T(4)? Explain the relationship by referring to the movement of the bee. 

3. What is the relationship among any three consecutive terms of T(n)? Use T(n - 2), T(n - 1) and T(n) to denote three consecutive terms of the
 sequence. Explain the relationship by referring to the movement of the bee. 

4. Can you describe the pattern of the number of paths by the relationship in Question 3 only? If not, what other conditions must be added to describe 
the whole pattern? 

5. Write down all the conditions that are sufficient to describe the pattern of the number of paths from the starting point to the cell numbering n. 

3.  To promote a better learning environment by Cooperative Learning 
Cooperative learning is used in our teaching especially in the arts classes and it involves one or more 
students teaching other students in a particular subject area. This provides one-to-one attention, 
immediate feedback, and active learning during the lesson. How can collaborative learning 
environment enhance our students’ academic achievement in mathematics? 

A review of the literature on cooperative learning shows that students benefit academically and 
socially from cooperative, small-group learning. In academic aspect, it improves students’ reading 
ability as well as conceptual understanding. In social aspect, it helps interactions with others and 
raises students’ self-esteem. Moreover, it increases involvement of students in classroom activities 
and improves their attitudes towards learning. 

Photos of small-group learning in Mathematics lesson: 
 
 
 
 
 
   
4.  To cater for learner differences 
The needs of students at both ends of the ability scale are equally important. Opportunities to learn 
should be maximized for all students. That is to say, attention should not be placed only in lower 
academic achievers. The needs of the more able students should also be catered for. For this reason, 
our school adopts the following strategies to cater for learner differences: 

 

 

 
� Support students who lag behind their peers in academic performance by running after school 

tutorial classes. 
� Organize after-school enhancement programs in Mathematics for the high achievers. 
� Nominate outstanding students to participate in the following programs: 

• Enrichment Programme for Young Mathematics Talents by the CUHK 
• Supporting measures on exceptionally gifted students by the EMB 

5. To facilitate effective learning and teaching in NSS Mathematics 
The structure of the curriculum for NSS can be represented diagrammatically as follows: 
 

 Mathematics Curriculum (F. 4 - 6)  
    
    

Compulsory Part  Extended Part  
  M1 - Calculus

�� ��
Statistics M2 – Algebr �� �� �� �� Calculus 



  

All NSS students may have one of the following two options: 

1. Take the Compulsory Part only 
2. Take the Compulsory Part with module 1 or module 2 only 

To help pupils work towards the learning targets, teachers will adopt different teaching methods so that 
pupils are provided with adequate opportunities for learning both mathematical contents and the ways 
of learning and applying knowledge. The following methods are adopted: 

Teaching Strategy of the Extended Part 
The Extended Part is designed for students who need more 
mathematical knowledge and skills for their future studies and 
careers, and for those whose interests and maturity have been 
developed to a level that enables them to benefit from further 
mathematical study in different areas. The Extended Part aims at 
extending students’ mathematics horizon beyond the Compulsory 
Part. Students have to handle more complicated problems in the 
Extended Part than in the Compulsory Part. 

Allocation of manpower 
One teacher teaches the compulsory part as well as the extended 
part for the same class. 

Arrangement of lessons 
The ratio of lessons for the compulsory part and the extended is 5: 4, 
i.e. 5 lessons for the compulsory part and 4 lessons for the extended 
part. 
Extra lessons for the extended part are scheduled to the non-regular 
class periods, such as after school, summer vacation, etc. 

Scheduling of classes 
Teachers start teaching the compulsory part and the extended part at the same time. 

Bridging between the compulsory and the extended part 
The bridging materials between the compulsory and the extended part is very important as it helps 
take care of the learning differences. It also helps students associate the extended part with the 
compulsory part. 

Refined content arrangement to enhance teaching and learning effectiveness 
“More about Trigonometric Functions” can be merged with the topic “Trigonometry” of the compulsory 
part in teaching. This helps save time and lets students be more efficient in learning.

6. To widen experience by encouraging students to participate in     
mathematics-related activities inside and outside school 

The Mathematics & Chess Club was established to promote the general interest of the students in 
different fields of Mathematics and to improve their analytical power and logical thinking ability through 
a variety of activities related to the subject. 

 

 

 

 
This was a group event of the Inter-class Mathematics Olympiad.  

They had to work out the answers together 
Mathematics Directional Competition 



  

Champion of Inter-class 
 Mathematical Olympiad 

Mathematics and Chess Club Activities 

At the beginning of each school year, there was an orientation day giving 
an introduction to the coming activities and the committee members. 
Besides a Q & A competition, chess competition and a lucky draw were 
held at the event. 

The club will issue 2 newsletters each year. The newsletters will include 
knowledge about certain fields of Mathematics and chess, the introduction 
of mathematicians and IQ questions. 
The board of Mathematics and chess club will be updated once every 2 weeks. The club posts out 
information about certain fields of Mathematics and the Mathematical Excalibur will be pasted 
occasionally. 
In addition to all these activities, several competitions will be held each year. Students are welcome to 
participate in Chinese and International Chess competition. The Mathematics and Chess Club will 
also cooperate with the Science Club and Astronomy Club to hold an outdoor directional competition. 
Each class will be asked to send one team. After the final exam, there will be an Mathematical 
Olympiad competition for Form 1 and Form 2 students.    
 
7. To encourage mathematically gifted students to participate in the IMO    

preliminary selection contest  

Aims 
The International Mathematical Olympiad (IMO) is the world's most prestigious mathematics 
competition for secondary school students. Every year, our mathematically gifted students will 
participate in the IMO Preliminary Selection Contest. Students with outstanding performance in the 
Contest would be enrolled in the Support Measures for the Exceptionally Gifted Students Scheme and 
arranged to attend a series of enhancement programmes in preparation for forming the Hong Kong 
Team to take part in the IMO. 
From the year 1992 to 2006, our school had 39 students with outstanding performance in the Hong 
Kong Selection Contest and they were arranged to attend a series of enhancement programmes. 
Among the 39 students, Cheung Pok Man (1997 & 1998), Ng Ka Wing (1999 & 2000), Siu Tsz Hang 
(2003) and Poon Ming Fung (2004 & 2005) were selected as the Hong Kong Team members to take 
part in the International Mathematical Olympiad. 

 
 
 
 
 
 
 
 
 
 
 
 

The Road Ahead 
It is important for our students to acquire the foundations of knowledge and skill, to develop the 
capabilities for learning how to learn, to think logically, creatively and critically, to develop and use 
knowledge, to analyze and solve problems, to access and process information, to make sound 
judgments and communicate with others effectively. 
Students should be enabled to build up confidence and positive attitudes towards mathematics 
learning, to value mathematics and to appreciate the beauty of mathematics. 

Siu Tsz Hang  
Bronze Award winner 
of IMO 2003 (Japan) 

Poon Ming Fung–  
Silver Award winner of IMO 2005 

(Mexico) 

Ng Ngai Fung, Eric 
 Bronze Award winner of 

IMO 2009 (Germany) 

Pun Ying 
Hong Kong’s first gold medalist in 

Chinese Girls' Mathematics Competition 



  

Our mathematically gifted students 
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