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Workshop Objectives

To guide you through the following problem-

solving methods and strategies:

ÂPolyaôs4 Stages of Problem-Solving

ÂModel-Drawing Skills



Workshop Overview

ÂMathematics Curriculum Framework

ÂPolyaôs 4 Stages of Problem-Solving

Â Introduction to the Model Method

ÂHands-on Experience
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MOE Mathematics Curriculum Framework
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Polyaüs 4Stages of 

Problem -Solving

1. Understanding the problem

2. Devising a plan to solve the 

problem

3. Carrying out the plan

4. Looking back



Learning from research about the 

model method

The table show the strategies used by pupils and their success rate.

Pupils
Used the model method Used number sentences

No. of pupils No. successful No. of pupils No. successful

High-achievers

n = 3
3 3 0 0

Mid-achievers

n = 10
10 10 0 0

Low-achievers

n = 19
10 8 3 1



Six potential areas of difficulty pupils have when solving 

word problems:

1. Difficulty in reading the text

2. Difficulty in comprehending the text

3. Lack suitable strategies to handle the problem

4. Not able to transform information in the text into 

mathematical forms

5. Lack computational skills

6. Unable to use computation results to solve the problems

Learning from research about the 

model method



Phases of Problem Solving by 

Children Using the Model Method



The Model Method helps pupils to

Âvisualise the situations described in word 

problems

Âgain a deeper understanding of the 

operations they may use to solve 

problems

Âsee relationships between and among the 

variables in the problem



Letôs try this question

(PSLE 2016)

Suyin baked some pies.  She gave      of them to 

her relatives and 30 of them to friends.  She was 

left with      of the pies.  She packed these into 18 

boxes. Some boxes contained 6 pies while the rest 

contained 12.

a)How many pies were packed into the 18 boxes?

b)How many boxes contained 6 pies?

1

5

2

3



Features of Bar Modelsé

Â The length of the rectangular bars should be 

drawn proportionately

ÃCaptures constraints given in the problem

ÃShows the relationship between and among 

quantities

Â The available information is recorded onto the 

models and question marks are used to indicate 

the computation needed to find unknown 

information



Problems 
With

Word Problems
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Why canôt my child do word 

problems?

1)  Language

Does it always mean what it is supposed to mean?

Letôs watch a cartoon clip



Collective nouns

Children  :  Girls and Boys

There are 10 children in the room.

4 of them are girls and the rest are boys.

How many boys are there?



Collective nouns

Adults  :  Man (Men) and Woman (Women)

There are 20 adults in the meeting room.

12 of them are men and the rest are women.

How many women are there?



Collective nouns

Shapes  :  Circles, Squares, Rectangles, Triangles

How many shapes are there altogether?



David has 10 apples.

He has 3 more apples than Cai Li.

How many apples does Cai Li have? 

More = add

David has 10 apples.

Cai Li has 3 apples.

How many more apples does David

have than Cai Li? 

True False 
10 + 3

Wrong

association



Less / fewer = subtract

David has 10 apples.

He has 3 fewer apples than Cai Li.

How many apples does Cai Li have? 

True False 

10 - 3
Wrong

association



Left = subtract

David had 10 eggs left after using 2 eggs.

How many eggs did he have at first?

True False



Where areé..

More 

Less

Altogether

Left

David had 10 apples.

Mother gave him 2 apples.

How many apples did he have in all?



What should I do?

Understand the question.

ÅWho?

ÅWhat?

Å How?



ÅHow many apples does David have?

David has 10 apples.

He has 3 more apples than Cai Li.

How many apples does Cai Li have? 

ÅHow many more apples does David have than

Cai Li?

ÅDo you know the number of apples

Cai Li has?

ÅWho has more apples?



Model Drawing Skills

1. Addition & Subtraction

*KMEW Strategy
Moving from C/P to A

For the young learner



KMEW Strategy

K

M

E

W

eywords ùnumbers, subjects, actions

odel ùcomplete and labeled 

quation ùcomplete and relevant

orking ùcheck numbers, transfers, units



Polya & KMEW
1. Understanding the problem

2. Devising a plan to solve the problem

3. Carrying out the plan

4. Looking back

K

E, W

M

NT,U,C



A. Part-Whole Model

B. Comparison Model

1. Addition & Subtraction

i) add-on problem (+)

ii) put together problem (+)

iii) take-away problem (-)

i) Additive problem



A. Part-Whole Model

1. Addition & Subtraction

i) add-on problem (+)

ii) put together problem (+)

iii) take-away problem (-)

whole

part part part part

whole



Raju had 8 stickers. 

His friend gives him 6 more stickers.

How many stickers does he have now?

A. Part-Whole Model
i) add-on problem (+)

K

M

E

W

? (now)

8 6

8 + 6 = 

He has 14 stickers.

working

8

+   6

1 4

14



There are 35 boys and 16 girls on a school bus. 

How many children are there altogether?

A. Part-Whole Model
ii)  Put together problem

K

M

E

W

̙(altogether)

35 16

35 + 16 = 

There are 51 children altogether.

working

35

+   16

51

51



Susan had $65. She spent $43 on a dress. 

How much does she have left?

A. Part-Whole Model
iii) take -away problem (-)

K

M

E

W

$65

$43

$65 - $43 = 

She has $22 left.

working

65

- 43

22

$22

? (left)



B. Comparison Model

1. Addition & Subtraction

iv. additive problem

5

A

B

One quantity is a certain 

amount more or less 

than another quantity



Liz has 8 stickers. She has 5 more stickers 

than Tim. How many stickers does Tim have?

B. Comparison Model
iv) Additive problem Ą finding the part

K

M

E

W 8 - 5 = 

Tim has 3 stickers.

working

3

?

8

5

L

T



Ali has 70 beans. Tim has 57 beans. How many 

fewer beans does Tim have than Ali? 

B. Comparison Model
iv) Additive problem Ą finding the difference

K

M

E

W

70 ð57 = 
Tim has 13 fewer stickers.

working

13
57

70

? (fewer)

A

T

70

- 57

13



Marcus has 65 books. Lucy has 20 fewer books 

than Marcus. How many books does Lucy have?

B. Comparison Model
-DS½R SQX{

K

M

E

W 65 ð20 = 

Lucy has 45 books.

working

45

?

65

20

M

L

65

- 20

45



MULTIPLICATION 

AND

DIVISION
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MULTIPLICATIO N
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Mdm Lee had 2 boxes of cupcakes.

There were 6 cupcakes in each box.

How many cupcakes did Mdm Lee buy ?

What do we know ? Group : 2 boxes

Each  :  6 cupcakes

Total  :  ?

2 x 6 = 12

K

M

E

W

Mdm Lee bought 12 cupcakes.

6 6



Mrs Lim wanted to bake 3 cakes.

She used 4 eggs to bake one cake.

How many eggs did Mrs Lim use?

What do we know ? Group  :  3 cakes

Each  :  4 eggs

Total  :  ? K

M

E

W

3 x 4 = 12

Mrs Lim used 12 eggs.

4 44



Siti had 5 pencils.

Dinesh had 3 times as many pencils as Siti.

How many pencils did Dinesh have? 

What do we know ?

How many pencils did Siti have?  

K

M

E

W

3 x 5 = 15 Dinesh had 15 pencils.

How many pencils did Dinesh have?  
Who had 1 unit?  
Who had 3 units?  

Siti

Dinesh

5

5 55

?



Mindy bought 4 boxes of crayons.

There were 5 crayons in each box.

How many crayons were there altogether?

What do we know ? Group  :  4 boxes

Each  :  5 crayons

Total  :  ? K

M

E

W

4 x 5 = 20

There were  20 crayons altogether.

5 55 5

Letôs Try



Division
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Sharing

Grouping



Jane has 12 sweets.

She shares them equally with 3 friends.

How many sweets will each friend receive?

12 ÷ 4 = 3

What do we know ?

Group :  4

Each  : ?

Total   :  12

Total

Group Each child receives 3 sweets.

12

?

K

M

E

W



Mrs Chew put 8 cards equally into 4 boxes.

How many cards did she put in each box?

8 ÷ 4 = 2

What do we know ?

Group :  4

Each  : ?

Total   :  8

Total

Group
She put 2 cards in each box.

8

?

K

M

E

W
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Grouping



There are 8 sweets.

Each child receives 4 sweets.

How many children are there?  

8 ÷ 4 = 2

What do we know ?

Group :  ?

Each  : 4

Total   :  8

Total

Each There are 2 children.

4 éé.

8

K

M

E

W



There are 6 chairs in a room.

Mr Lee places 3 chairs in a row.

How many rows are there?

6 ÷ 3 = 2

What do we know ?

Group :  ?

Each  : 3

Total   :  6

Total

Each There are 2 rows.

3 éé.
6

K

M

E

W



There were 10 cherries.

Mrs Lee placed 5 cherries on each cake.

How many cakes did she have?

10 ÷ 5 = 2

What do we know ?

Group :  ?

Each  : 5

Total   :  10

Total

Each She had 2 cakes.

5 éé.
10

K

M

E

W

Letôs Try



Â More Problem -solving Heuristics Websites :

http://www.onlinemathlearning.com/singap

ore -math.html

Â Video & worksheets on model -drawing

http://www.thesingaporemaths.com/stratf.h

tml

Â Ask and Learn Portal

Jing Shan Primary School éthe future legacyJing Shan Primary School Thinkers. Learners. Leaders

http://www.onlinemathlearning.com/singapore-math.html
http://www.thesingaporemaths.com/stratf.html


Q & A
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