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Share the 3 stages of learning

* Four operations

* Bar Modelling

~ * How we can use models in other areas of
. mathematics

Classroom — Teaching resources
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Stage 1 - Concrete




Stage 2 - Pictorial
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Stage 3 - Abstract
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ADDITION SUBTRACTION
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Short multiplication

24 x 6 becomes

2

b
sl b

[
pa|

Answer: 144

Long multiplication

24 » 16 becomes

X

W = N
e & B N
s O B

Answer: 384

342 = 7 becomes

3 4

4
E= T

Pk
pa| G
= WD

Answer: 2394

124 » 26 becomes

1 2
1 2 4
x 2 6
2 4 8 0
7 4 4
3 2 2 4
11

Answer: 3224

2741 % 6 becomes

2 7 4 1
x 6
1 6 4 4 &
5 2

Answer: 16 446

124 » 26 becomes

1 2
1 2 4
* 2 6
7 4 4
2 4 8 0
3 2 2 4
11

Answer: 3224



Short division

98 +~ 7 becomes

1 4

2
7 9 8

Answer: 14

Long division
432 + 15 becomes

ri2

1 5| 4

[ FA]
= WD W M
MO O M| O2

Answer: 28 remainder 12

432 + 5 becomes

8 6 r2

3
5/ 4 3 2

Answer: 86 remainder 2

432 = 15 becomes

2 8
1 5(4 3 2
3 0 0 1520
1 3 2
1 2 0 15=8
1 2
17 = 4
15 5

Answer: 28 £

496 = 11 becomes

4 5 ril

5
1 1|4 9 6

Answer: 45 7+

432 + 15 becomes

15|

W
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= = b

Answer: 28






What Are Bar Models?
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Terminology

Whole
I

\ A

Y Y
Part Part

part + part = whole

whole - part = part



Addition

Peter has 5 apples and Jane has 3 apples.

How many apples do they have altogether?
Model (Version 2) Calculations
? 5+3 =28
: \
\ \ |
Y Y
Peter Jane

This is called a ‘discrete bar model, where each box represents one whole.




Subtraction

Jane has 8 apples to begin with. She then eats three
apples. How many apples does she have left?

Model (Discrete) Calculations

Apples at the start _
pples at 8-3 =7




Multiplication

Muffins come in boxes of 4. Peter buys 6 boxes of muffins.
How many muffins does Peter buy all altogether?

Model Calculations
24 6x 4 =24




Division (Version 1)

Jane has 30 cakes. She wants to share them equally
between five boxes. How many should go in each box?

Model Calculations
310 305 =6

6 6 6 6 6

Number of cakes in each box =6

In this version, we are splitting 30 into 5 equal groups.




Division (Version 2)

Jane has 30 cakes. She wants to pack them into boxes with
5 cakes in each box. How many boxes will she need?

Model Calculations
310 305 =6

Number of boxes needed = 6

In this version, we are counting how many fives go into thirty.




Addition

Peter has 5 apples and Jane has 3 apples.
How many apples do they have altogether?

Model (Version 3) Calculations

5+43 =7

Peter 5

Jane 3




Fraction of an Amount

Peter starts with 30 sweets. He eats 3 of them. How

5
many sweets does he eat?

Model Calculations
>0 30:5= 6
: \
6 6 6 6 6 3x6=18




Ratio

Peter and Jane share £40 in the ratio of 3:5
How much money does each person get?

Model

Peter| 5 515

Jane | § 5 5

—£40

Calculations

40+-8= 5
Peter: 3x5 =15
Jane: 5x5 = 25




Solving Equations

12

a = 4

Solve... 3a+5=17
Model Calculations
: : : 3a+5 =17
I a a a | 5 | 5 -5
3a =12
l ‘ ] =3 =3
[ [ [




Calculation Policy

Objective & Cancrete Pictarial Ahstract
Strategy
Taking away U= piwics| ohjecis, mounters | cubss st I T = &
ones. o shiow hiowy objects can be colkem oy 1 5 3 x Vi ?_4=3
E—d =2 | £ L ] | ,.,.H' Fa
00 .- | AAAA A
HH B -3 = 12 15—9—?
- L] -
Ad—3F=17 Cress ok drawn chieds bo show what has
b tolker oy
Ohjechive & Concreba Pictorial Abstract
SHwa b gy

Pl = ] 300 =0 7 — 27
W L - 5 1200 an 23 - Aa
EsIrtantc &t
Thii sTage
Thaa thesy 25
I —— a0
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= 1308
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1. DMJL khe amount h, the numerator.
%0956 — 5689 =F(¥)
2 . Times tha answer b? the numerator.

7)‘7: 419 (%‘)
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