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Workshop Objectives

To guide you through the following problem-
solving methods and strategies:

AP ol yd&tages of Problem-Solving
A Model-Drawing Skills



Workshop Overview

A Mathematics Curriculum Framework

APol yaodos 4 St a-8otvimg of |
A Introduction to the Model Method

A Hands-on Experience



MOE Mathematics Curriculum Framework

1991 - 2000

Appreciation
Interest
Confidence

Estimation and
Approximation
Mental calculation
Communication
Use of mathematical tools
Arithmetic manipulation
Algebraic manipulation
Handling data

Mathematical
Problem

Concepts

Monitoring on
own thinking

Heuristics
Deductive reasoning
Inductive reasoning

Numerical
Geometrical
Algebraic
Statistical

(@)
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MOE Mathematics Curriculum Framework

2001 - 2006

Estimation and
Approximation
Mental calculation
Communication

Arithmetic manipulation
Algebraic manipulation
Handling data

Use of mathematical tools

Appreciation

Interest Monitoring
Confidence own thinking
Perseverance

Mathematical
Problem

Heuristics
Thinking skills

Concepts

Numerical
Geometrical
Algebraic
Statistical
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MOE Mathematics Curriculum Framework

2007 & Beyond

Data analysis
Measurement

Estimation

Numerical calculation
Algebraic manipulation
Spatial visualisation

Use of mathematical tools

Beliefs
Appreciation
Interest
Confidence

Perseverance

Mathematical
Problem

Numerical
Geometrical
Algebraic
Statistical
Probabilistic
Analytical

Monitoring on
own thinking
Self-regulation of learning

Reasoning,
communication &
connections
Applications and
modeling

Thinking skills and
heuristics
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Pol vy 4$t&ges of
Problem -Solving
1. Understanding the problem

2. Devising a plan to solve the
problem

3. Carrying out the plan
4. Looking back




" S
Learning from research about the
model method

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

Used the model method Used number sentences
Pupils

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

High-achievers

n=3 3 3 0 0
Mid-ac_:hievers 10 10 0 0
n=10
Low-achievers 10 3 3 1

n=19



Learning from research about the
model method

Six potential areas of difficulty pupils have when solving
word problems:

Difficulty in reading the text
Difficulty in comprehending the text
Lack suitable strategies to handle the problem

Not able to transform information in the text into
mathematical forms

Lack computational skills
6. Unable to use computation results to solve the problems

A

o1



Phases of Problem Solving by
Children Using the Model Method

Read the text (1)

pl

Represent information in arithmetic
expressions/equations (P)

™\

Eepresent information
in the structure of a model (5)




The Model Method helps pupils to

A visualise the situations described in word
problems

A gain a deeper understanding of the
operations they may use to solve
problems

A see relationships between and among the
variables in the problem



"
Let 0s try this ques
(PSLE 2016)

Suyin baked some pies. She gaveé 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?




" A
Features of Bar

A The length of the rectangular bars should be
drawn proportionately
Captures constraints given in the problem
Shows the relationship between and among
guantities
A The avallable 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 canot my c¢hi

problems? ? ¢ >
Be
1) Language g

Does it always mean what it is supposed to mean?

Let 6s watch a ¢



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?




Shapes : Circles, Squares, Rectangles, Triangles

. 0,0 ©

How many shapes are there altogether?



" JEE
David has 10 apples.

He has 3 more apples than Cai LlI.
How many apples does Cai Li have?

David has 10 apples.

Cal LI has 3 apples.
How many more apples does David

have than Cal LI?

Wrong True -
associlation
More = add

(1T
m
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David has 10 apples.
He has 3 fewer apples than Cai LlI.
How many apples does Cai LI have?

Wrong
association




David had 10 eggs left after using 2 eggs.
How many eggs did he have at first?

rue

? ?
@{v} Left = subtract

é)%b\§



David had 10 apples.
Mother gave him 2 apples.
How many apples did he have in all?

Wher e ar eé.

More 2 o
Less é{\}
Altogether SR
Left



'_
What should | do?

Understand the guestion.

A Who?
A What?
A How?




David has 10 apples.
He has 3 more apples than Cai LlI.
How many apples does Cai LI have?

A How many apples does David have?
A Who has more apples?

A How many more apples does David have than
Cai LI?
A Do you know the number of apples

Cal LI has? ?@?
8 (-
e A7 j

3] E%
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Meodel ! Drawing Skills | s

‘ 1. Addition&&Subtractitonn

[

*KMEW Sitrategyy

MavingsfleanCIPRoAA

For the yaunggéatneler

J
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KMEW Strategyy
KK eywords s o numbers; subjects; actionss

M odel & complete:andiabeled
Equation o complete:andrelévantnt

W orkingy o check numbers; transférs s units <



Polya: & KMEW
1. Understanding the problem |

2. Devising a plan to solve the problem [\/}

3. Carryingoutthe plan £ \/\/

4. Looking back NT,U,C
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1. Addition&&Subtractionn

A. Part-Whole Model
1) add-on problem (+)
i) put together problem (+)
i) take-away problem (-)

B. Comparison Model
1)  Additive problem



"

1. Addition-&&Subtractionn

A. Part-Whole Model
)  add-on problem (+)
i)  put together problem (+)
i) take-away problem (-)

part part part part
I V4
|

whole whole




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

Raju had tickers.

His friend gives him (m ickers. working

How many stickers does he have now? .
8 6 + 6
K E 14
\— —~ /
M “ ? (now)
Ev/ 8+6= 14
WI‘/ He has 14 stickers.




A. Part-Whole Model
) Put together problem

There are é; hoys and ‘lrls on a school bus.

How many children are there altogether? working

35 16
I 35
~ + 16
_ (altogether) 51

35+16=51

S m R
ASANAVAN

There are 51 children altogether.




A. Part-Whole Model

lii) take -away problem-(-)

Susan She spent ‘n a dress.

How much does she have left? working
$43 2 (left)
65
- ~ ~ - 43
$65 29

$65 - $43 = $22

=S mZ| R
ASANANAN

She has $22 left.
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1. Addition&&Subtractionn

B. Comparison Model
Iv. additive problem

One guantity is a certain
amount more or less
than another quantity

Al
sl
\ )

Y
5




B. Comparison Model
iv)WblemA THA
Liz ha‘tickers. She has

than Tim. How many stickers does Tim have?

working
K|v ]
Miv :
E |l .
W 8-5=3
Tim has 3 stickers.



B. Comparison Model
IV) Additive problem A- finding the difference

Aﬂ_h_ag_@eans. Tim has é: Beans. How many
feweE beans does Tim have than Ali?

working
K
V 0 70
Ml . - 87
13
=V . - o
N )
Wiv 8
70 057 = 13

Tim has 13 fewer stickers.



B. Comparison Model
- DS%R S QX{

Marcus has‘books oks

than Marcus. How many books does Lucy have?

65 m
A 65
M - 20
L __ 45

?

S m R
ASANAVAN

65 020 = 45

Lucy has 45 books.
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MULTIPLICATION
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Mdm Lee had : boxes of cupcakes.

There WerQ upcakes in each box.

How many cupcakes did Mdm Lee buy ?

What do we know ?

© 00
6

© 00

O%O
© 00

Group : 2 boxes
Each : 6 cupcakes
Total : ?

2X06=12

Mdm Lee bought 12 cupcakes.




Mrs Lim wanted to bake_(: Eakes.
She use&ggs to bake one cake.

How many eggs did Mrs Lim use?

What do we know ? Group : 3 cakes
Each : 4 eggs
Total : ?

040 040 040
QSO | 00|00

3x4=12
Mrs Lim used 12 eggs.
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Siti ha cils.
Dinesh had\3 fimes as many pencils_as Siti.
How many pencils did Dinesh have?

What do we know ?

How many pencils did Siti have?
How many pencils did Dinesh have?
Who had 1 unit?

Who had 3 units?
Siti

Dinesh

3X5=15  Dinesh had 15 pencils.
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Mindy bough(:boxes of crayons. Let Os

There Were(: Zrayons INn each box.

How many crayons were there altogether?

What do we know ? Group : 4 boxes
Each : 5 crayons
Total : ? K W]
M ]
5 5 5 5 E
W
4x5=20

There were 20 crayons altogether.
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Sharing g

=

Grouping §

_ &*&*ﬁt&*ﬁtﬁ*f&




Jane has{iasweets.
She shares them eg uall‘ riends. o
K

How many sweets will each friend receive?

m v
What do we know ? E W
Group : 4 XIrxxxxis
Total : 12 6 Q Q Q

12

Tl 12+4=3

Each child receives 3 sweets.
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Mrs Chew pu equally int‘oxes.

How many cards did she put in each box?

What do we know ?

Group: 4
Each : ?
Total : 8

N8 +4=2

@
?
@

She put 2 cards in each box.



4199 e 1
% Grouping

KF*KF*&#K%*KF*Z%*?%

| erioaypeyey
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There ar.
Each child receives.

How many children are there?

What do we know ? O O Q @
Group : ? Q Q Q Q
Each : 4

Total : 8 4
e é .
8 —>

P
D

Total —>8+41=2

There are 2 children.
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There ar& hairs in a room.
Mr Lee placesg ahairs IN a row.

How many rows are there?

What do we know ? © O <>I<> ©

Group: ?
Each : 3 o -
Total : 6 e e .

- 6 —>

W6 +3=2
There are 2 rows.




- _
Let 0SS
There Wereg)_cherries.
Mrs Lee placecg:zherries on each cake.

How many cakes did she have?
OO0 | OO0

What do we know ?
O O OO
Group: ?
Each : 5 o -
Total : 10 e e .

W10+ 5=2 :
She had 2 cakes.




" A
A More Problem -solving Heuristics Websites :

http://www.onlinemathlearning.com/singap
ore -math.html

A Video & worksheets on model -drawing

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

A Ask and Learn Portal

¥ Jing Shan Primary School Thinkers. Learners. Leaders



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