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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



HIREE PERSPEC T,

» 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.
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I he context may even be rather unrealistic or within
mathematics, It concept development requires It

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

(Doorman, Michiel

, Dnjvers. et al, 2007)



» Good problem solving activities provide an entry

point that allows all students to be working on the

same problem.



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

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

Anthony: | think that 39 = 5 will be 7 remainder 4, but | think that 5 + 39
will make a decimal number.

Jackson: | think that you will end up with a fraction of a number because,
well, because 5 and 39—you cant divide 5 by 39 equally. | 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)



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

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

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!

QRsiERiecliistare ves, | 57no, 5.

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.

NN

14 pieces 28 pieces so far 39 pieces altogether

Cynthia quickly responds that Leo’s representation cannot be correct
because 1t does not yield equal shares. “That's a problem,” she says.

Laila: If | 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)



BURT: AREA Or POLYGESS

e A classroom with NCS students

+ Promoting problem solving activities



1. Right-angled triangle (from rectangle)

LEA RN | N G TRAJ ECTO RY 2. Formula of the area of the right-angled triangle (combine/dissect the triangle)
Is it essential to dissect the triangle?
3. Triangle with the same base and same height.
AREA O I: PO LYG O N From right-angled triangle to irregular triangle.
From dotted-square paper to plane figure
Use addition / subtraction?

6cm

6cm

4cm

6 cm

4. Introduce the height of the triangle and the relationship between base and
height.
5. By induction, we get the formula of the right-angled triangle can be used for

any kinds of triangle with the same base and height.

6. Find the area of the triangle without the help of square-dotted paper.

7. Bisect the parallelogram into 2 identical triangles. Find the base and the

height  of the triangle and derive the formula.

By dissecting, rectangle > parallelogram.

By combining, 2 triangles AND a parallelogram > rectangle.
8. Provide different kinds of parallelograms.

9. Use the same principle to introduce the area of tra peziums.



AREA OF TRIANGLE

1. FEPHRGFEEZESS> cm??

RAOFREEZE cm?
—E=BrNEER cm?

AMEIER 2R ?
a. IBE—BHNEE

b. BHE ? (BEFSIFEHN)
ARZAEEA] BRI H = A ERAI 2= ?

2= cm?
15cm
ARBCETBERAOTFERBNATE ?
RO EE= X
2. TEEMBERE—RN=/AK  cfak—ERST
> cm??
15cm

20cm

 AFRE—E=ANEEES

20cm

15 cm

20 cm

(First version)

& s
Ef=AFNEmRESFIES REFRIEMIZRED IS
B E Gk SEHEEN) MR
=mEEiAa=
=HrEE EX S
2
SE T EA=RAFNERE.
(1) (2) 10cm
13cm 8cm
6cm
10cm (E1EE : IR TS ?)
HEE : = cm?
HER : = cm?
(3)
3 cm a 2
WRERE 4 cm
4 cm
R : = cm? ﬂBEEE_ cm




1. Find the area of the rectangle on the right.

BREA OF ot

Do you remember?

TRIANGLE ~ [reoemeee — x —Ji=

lcm

(Second version)

2. Find the area of the right-angled triangle on
the right.

Answer : cm? D\

>

Show your work here.

lem

Do you know how to find the area of a right-angled triangle?

Area of a right-angled triangle =




3. Find the area of the triangle on the right.

AREA OF s
Show your work here.

[ RIANGLE
4. Find the area of the triangle on the right.
(Second version) | 2
Answer : cm
Show your work here.
Icm

5. Base on the results from Q2 to Q4, fill in the table below.

Triangle Base (cm) Height (cm) Area (cm)

A D

s A

C‘

6. Do you know how to find the area of a triangle?

Area of a triangle =




PREA OF

PARAL
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1. Find the area of the parallelogram below.

Hint: we know:
Area of rectangle = Length X Width

Area of square = Length of one side X Length of one side

Area of triangle = Base;( Height ﬁ

Show your work here.

Il cm

T
lcm

Answer : cm?

Do you know how to find the area of a parallelogram?

Area of a parallelogram =




AREA OF PARALLELOGRAM










Q RE e O F 1. Find the area of the trapezium below.
Hint: E
Area of parallelogram = Base X Height

A

Area of triangle = Base;( Height

lcm

| Show. your work here.

Answer : cm?

Do you know how to find the area of a trapezium?

Area of a trapezium =




RREA OF RAPEZICHS

1 Find the area of the trapezium below.

]

Hint: E

Area of parallelogram = Base X Height

Area of triangle = Base;( Height A

Area of rectangle = Length X Width

~— _ =V

Area of square = Length of one side X
Length of one side

l
L ( 1 cm

Show your work here.

AB

Answer: )L cm?

Do you know how to find the area of a trapezium?




1. Find the area of the trapezium below.

Hint Ly

Area of parallelogram = Base X Height

Area of triangle = Base;( Helght A

Area of rectangle = Length X Width

Area of square = Length of one side X
Length of one side

Show your work here.
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Opportunities for low-achievers
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Grade 3: Multiplication



EXHAUSTIVE LISTING ©F
FACTORS

Find all the factors of 24.
524 i24 524 i24 524 524
24 (is / 1s not) 24 (is / is not) 24 (is / 1s not) 24 (is / is not) 24 (is / is not) 24 (is / 1s not)
divisible by 1. divisible by 2. divisible by 3. divisible by 4. divisible by 5. divisible by 6.
i24 524 524 i24 i24 524
24 (is / is not) 24 (is / 1s not) 24 (is / is not) 24 (is / is not) 24 (is / is not) 24 (is / 1s not)
divisible by 7. divisible by 8. divisible by 9. divisible by 10. divisible by 11. divisible by 12.
i24 i24 524 i24 524 524
24 (is / 1s not) 24 (is / 1s not) 24 (is / is not) 24 (is / 1s not) 24 (is / 1s not) 24 (is / 1s not)

divisible by 13.

divisible by 14.

divisible by 15.

divisible by 16.

divisible by 17.

divisible by 18.

)ﬂ

24 (is / 1s not)
divisible by 19.

i 24
24 (is / 1s not)

divisible by 20.

)24

24 (is / is not)
divisible by 21.

ﬁ

24 (1s / 1s not)
divisible by 22.

w

ﬁ

24 (is / 1s not)
divisible by 23.

24 (is / is not)
divisible by 24.

Therefore,

are the factors of 24.

Grade 4: Factors and Multiples




NOLUME OF CUBCHES



CAKE DISSECTION




DISCOVERING VOLUME
FORMULA
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How to find all the possible
nets of cubes!
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BRAINS TORM

- Think about your lesson plans for next month. Pick the

esson you see as Important and design a problem-
pnased 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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