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OBJECTIVES

• Recognise problem solving as a tool for learning 
maths and as a goal of learning in itself

• Caring diversity in problem solving activities

• Analyse problem-solving activities



THREE PERSPECTIVES

• Problem solving as a goal: Learn about how to problem 
solve.

• Problem solving as a process: Extend and learn math 
concepts through solving selected problems.

• Problem solving as a tool for applications and modelling: 
Apply math to real-world or word problems, and use 
mathematics to model the situations in these problems.



THE PROBLEMS

• Contextual problems offering opportunities for 
students to develop informal solution strategies, and 
are used to support mathematical concept building

• The context may even be rather unrealistic or within 
mathematics, if concept development requires it

• The contextual problem must be experienced as a 
real problem by the students

(Doorman, Michiel, Drijvers. et al, 2007)



• Good problem solving activities provide an entry 
point that allows all students to be working on the 
same problem.



Leo: That’s 5 divided by 39, and we decided last year that you can’t divide 
a bigger number into a smaller number.

Suppose 39 students want to share 5 candy bars fairly. 
How much can each student get?

Anthony: I think that 39 ÷ 5 will be 7 remainder 4, but I think that 5 ÷ 39 
will make a decimal number.

Jackson: I think that you will end up with a fraction of a number because, 
well, because 5 and 39—you can’t divide 5 by 39 equally. I think it’s going 
to be a number below 0.

After some further discussion about which notation (39 ÷ 5 or 5 ÷ 39) 
actually represents the situation in this problem and what sorts of 
numbers might be possible answers (e.g., fractions, decimals, remainders, 
“smaller numbers”)

This scenario is adapted from Benefits of Teaching through Problem Solving (Diana V. Lambdin, 2003, pp.3-5)



Mitchell: So if each kid was going to get equal shares, they would have to 
cut the five candy bars into little equal pieces.

Suppose 39 students want to share 5 candy bars fairly. 
How much can each student get?

Teacher (MaryAnn): Can you name those equal pieces?

Mitchell: They might be candy bars.
Teacher: Can you name the fraction that they might be?
Teacher: How many people think that you can do the problem 5 ÷ 39? 
How many think no, you can’t?

The results are yes, 13; no, 15.

This scenario is adapted from Benefits of Teaching through Problem Solving (Diana V. Lambdin, 2003, pp.3-5)



After a pause, Leo says that he wants to change his no to a yes.

Cynthia quickly responds that Leo’s representation cannot be correct 
because it does not yield equal shares. “That’s a problem,” she says.

Laila: If I cut each of the five candy bars into thirty-nine pieces and then 
give each kid one piece from each candy bar, you could have each kid 
have five-thirty-ninths of a candy bar.

After further discussion, most of the class seems convinced that Laila has 
proposed a valid solution to the problem

This scenario is adapted from Benefits of Teaching through Problem Solving (Diana V. Lambdin, 2003, pp.3-5)



BENEFITS OF TEACHING THROUGH 
PROBLEM SOLVING

• Opportunities for exploring, discussing, experimenting with, and 
attempting to make sense of mathematical ideas

• Confident feeling that ideas make sense

• Promotes understanding

• Helps memory

• Enhances Transfer

• Become autonomous learners

(Diana V. Lambdin, 2003)



STORY: AREA OF POLYGON

• A classroom with NCS students

• Promoting problem solving activities



LEARNING TRAJECTORY: 
AREA OF POLYGON



AREA OF TRIANGLE (First version)



AREA OF 
TRIANGLE
(Second version)



AREA OF 
TRIANGLE
(Second version)



AREA OF 
PARALLELOGRAM



AREA OF PARALLELOGRAM







AREA OF 
TRAPEZIUM



AREA OF TRAPEZIUM





Hints card



Opportunities for low-achievers



REDUCE UNKNOWN TO 
KNOWN

Grade 3: Multiplication



EXHAUSTIVE LISTING OF 
FACTORS

Grade 4: Factors and Multiples



VOLUME OF CUBOID



CAKE DISSECTION



DISCOVERING VOLUME 
FORMULA



How to find all the possible 
nets of cubes? 







情況⼀：位於同側：

情況⼆：位於兩側：





BRAINSTORM

• Think about your lesson plans for next month. Pick the 
lesson you see as important and design a problem-
based task for your students.

• Any task or activity which students have no prescribed 
rules or memorized procedures that they can use to 
solve it

• Need not be complex or elaborate
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