EPSS Guide to Mathematical
Algorithms -

This document acts as a guide in our school to the
minimum required for written calculations of the four core
operations (+ - X +)

It is designed for teacher and parent reference

It is designed to promote consistency with the language
and written methods used to make calculations.

These methods for calculating algorithms are based on
available guidelines from QSA — both past and present
syllabi.

It is expected that all students master the methods of
solving algorithms detailed in this document before
experimenting with other methods.




EPSS Guide to Mathematical
Algorithms -

When completing mathematical calculations at Emu Park
State School -

The language used and modelled is consistent across all

year |€V€|S e.g. ‘ones’ place; ‘tens’ place and ‘hundreds’ place, not the same as ‘one’ ‘ten’ and ‘hundred’; ‘Digit’ as
opposed to number

Written calculations are completed using the vertical

arrangement

The visual representations are used to reinforce
understanding, and may only need to be displayed for
students who have not yet grasped understanding of the
calculation.

Visual calculations are made using array model
(multiplication) and MAB representations;

Thousands i’; Hundredsgg ; Tens | ; Ones




EPSS Basic Calculations and
Number Facts Guide -

Addition — without regrouping/renaming
Addition — with regrouping/renaming
Subtraction — without regrouping/renaming

Subtraction — with regrouping/renaming
Multiplication — without regrouping
Multiplication — with regrouping

Division — without remainder

Division — with remainder




ADDITION — WITHOUT REGROUPING

Verbal (Student thinks or says

What operation is it? (Addition)
What numbers are we adding? (582 and 311) hundreds
Calculate written method (by saying)
 What do we add first? (Ones)

e How many ones are there? (2 ones add 1

one is 3 ones) 3 1 1

Where will we put the 3 ones? (Ones Place)
What do we add next? (Tens) 8 9] 3

How many tens are there? (8 tens add 1 ten
makes 9 tens)

Where will we put the 9 tens? (Tens place)
What do we add next? (Hundreds)

How many hundreds are there? (5 hundreds
add 3 hundreds makes 8 hundreds) S tens ones

e  Where will we put the 8 hundreds? 1 O O
(Hundreds place) 1Ny m

Read answer U D I
What is 582 and 3117 (893) =

582 add/plus 311 makes 893 altogether

Check (by saying) .
582 is close to 600 and 311 is close to 300. 600

add 300 makes 900 altogether so my answer
is reasonable.




ADDITION — WITH REGROUPING

Verbal (Student thinks or says)

What operation is it?  (Addition)
What numbers are we adding? (582 and 679) thousands
Calculate written method (by saying)

What do we add first? (Ones)

How many ones are there? (2 ones add 9 ones is 11 ones)

Have we enough ones to make a ten? (Yes)

What will we do? (Change 10 ones for 1 ten)

What do we have now? 1 ten and 1 one

Where will we put the 1 one? (Ones Place)

Where will we put the 1 ten? (Tens place . The carry figure
should be normal size and placed at the top of the T  ens
place.)

hundreds

What do we add next? (Tens)

How many tens are there? (1 ten add 8 tens add 7 tens makes
16 tens)

Are there enough tens to make a hundred? (Yes)
What will we do? (Change 10tens for 1 hundred)
What do we have now? (1 hundred and 6 tens)

thousands hundreds

Where will we put the 6 tens? (Tens place) — oo

Where will we put the 1 hundred? (Hundreds place ) I:I D I:I I:I Bl
(|

What do we add next? (Hundreds) |:| H J] |:| : :

How many hundreds are there? (1 hundred add 5 hundreds add

6 hundreds makes 12 hundreds) u

Are there enough hundreds to make a thousand? (Yes)

What will we do? (Change 10 hundreds for 1 thousand)
What do we have now? (1 thousand and 2 hundreds)
Where will we put the 2 hundreds? (Hundreds place)
Where will we put the 1 thousand? (Thousands place )
Read answer - What is 582 and 6797 (1261)
582 add/plus 679 makes 1261 altogether

Check (by saying) - 582 is close to 600 and 679 is close to 700. 600
add 700 makes 1300 altogether so my answer is reasonable.

1]
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SUBTRACTION — WITHOUT REGROUPING

Verbal (Student thinks or says

What operation is it? (Subtraction)
What number do we start with?  (582) hundreds
How many are we taking away? (311)
Calculate written method (by saying) 5 8 2
« How many ones do we have? (2)

« How many ones are we taking away? (1) _ 3 1 1
« How many ones do we have left? (1 one)

*  Where will we put the 1 one? (Ones place)

What do we take next? (Tens)

How many tens do we have? (8)

How many tens are we taking away? (1)
How many tens do we have left? (7)
Where will we put the 7 tens? (Tens place)

hundreds tens ones
What do we take next? (Hundreds) i 0 Sy
How many hundreds do we have? (5)

How many hundreds are we taking away? (3)
How many hundreds do we have left? (2)

Where will we put the 2 hundreds? (Hundreds
place)

Read answer

582 take away 311 leaves 271

What is 582 take 311? 271

Check (by saying)

582 is close to 600 and 311 is close to 300. 600 take

away 300 leaves 300. My answer is close to 300 so
it could be correct.

[/




SUBTRACTION — WITH REGROUPING — STEP 1
Verbal (Student thinks or says)
What operation is it? (Subtraction)
What number do we start with? (612)
How many are we taking away? (488)

hundreds

STEP 1

Calculate written method (by saying)
How many ones do we have? (2)
How many ones are we taking
away? (8)
Have we enough ones to take away
87 (No)
What will we do? (Change 1 ten for
10 ones. Mark off 1 ten and write
the changed figure of 12 ones at
the top of the ones column. Write

the remaining tens at the top of
the tens column )

What do we have now? (0 tens and
12 ones)

Where did we put the ones? (Ones
place)

How many ones do we have? (12)
12 ones take 8 ones leaves 4 ones.




SUBTRACTION — WITH REGROUPING — STEP 2

Verbal (Student thinks or says)

STEP 2

Calculate written method (by saying)
What do we take next? (Tens)
How many tens do we have? (0)
How many tens are we taking
away? (8)
Do we have enough tens to take
away 8? (No)
What will we do? (Change 1
hundred for 10 tens. Mark off 1
hundred and write the changed
figure of 10 tens at the top of the
tens column. Write the remaining

hundreds at the top of the
hundreds column .)

What do we have now? (5 hundreds
and 10 tens)

Where did we put the tens? (Tens
place)

How many tens do we have? (10)

10 tens take away 8 tens leaves 2
tens.




SUBTRACTION — WITH REGROUPING — STEP 3
Verbal (Student thinks or says)

STEP 3

Calculate written method (by
saying)

What do we take next?
(Hundreds)

How many hundreds do we
have? (5)
How many hundreds are we

taking away? (4)
5 hundreds take away 4
hundreds leaves 1 hundred.

Read answer

612 take away 488 leaves 124

What is 610 take 4887 124

Check (by saying)

612 is close to 600 and 488 is
close to 500. 600 take away

500 leaves 100. My answer is
close to 100 so it is reasonable.




MULTIPLICATION — without regrouping

Verbal (Student thinks or says)

What operation is it? (Multiplication)

What number are we multiplying?  (24) hundreds
What number are we multiplying by?  (2) 2 4
Calculate written method (by saying) X 2
* What do we multiply first? (Ones) BEEEE

« How many ones are there? (2 lots of 4
ones; 2 by 4 ones)

How many ones altogether? (8)

Where will we put the 8 ones? (Ones
Place)

What do we multiply next? (Tens)

How many tens are there? (2 lots of 2
tens, 2 by 2 tenS) hundreds tens ones

 How many tens altogether? (4 tens) ﬂﬂ 000 O
 Where will we put the 4 tens? (Tens

place) ] noo o
Read answer

What is 24 multiplied by 2? (48)

Check (by saying)
24 is close to 2. 20 multiplied by 2 is 40 so
my answer is reasonable.




MULTIPLICATION — with regrouping — STEP 1

Verbal (Student thinks or says)

What operation is it? (Multiplication)
What number are we multiplying?  (25) hundreds
What number are we multiplying by?  (3)
STEP 1

Calculate written method (by saying) X

« What do we multiply first? (Ones) :E

« How many ones are there? (3 lots of 5
ones; 3 by 5 ones; 15 ones) @

How many ones altogether? (15)
Have we enough ones to make a ten?

(Yes)

What will do? (Change ten ones for 1

ten) hundreds _ tens ones
How many ones are left in the ones i 000 OO
place? (5) N

Where will we put the 5 ones? (Ones i nDoo oo
Place) -

Where will we put the 1 ten? (Tens i OO0 0o

place. The carry figure should be
normal size and placed at the top of |]
the Tens place.)




MULTIPLICATION — with regrouping — STEP 2
Verbal (Student thinks or says)

STEP 2
Calculate written method (by saying)
 What do we multiply next? (Tens)

« How many tens are there? (3 lots of — —
2tensand 1ten; 3 by 2tens and 1
ten) @

How many tens altogether? (7 tens)

Where will we put the 7 tens? (Tens
place)

Read answer
What is 25 multiplied by 3? (75) -

hundreds tens ones

ooo oo

Check (by saying)
25 is between 20 and 30. 20 by 3 is 60
and 30 multiplied by 3 is 90. My H

answer is between 60 and 90 so my
answer is reasonable.




MULTIPLICATION — Double digits — STEP 1

Verbal (Student thinks or says)

What operation is it? (Multiplication)

What number are we multiplying?  (25) hundreds

What number are we multiplying by?  (23)

STEP 1

Calculate written method (by saying) X

« What do we multiply first? (25 by 3; 3 —_5@
lots of 25)

How many ones are there? (3 lots of 5 E
ones; 15 ones)

How many ones altogether? (15)

Have we enough ones to make a ten?
(Yes)

What will do? (Change ten ones for 1 hundreds tens
ten) Il 00000 00000

(000 00
How many ones are left in the ones HH ﬂﬂ Hﬂ HI] EEEEE EEEEE
placer) (5) |]|] |]|] |]|] |]|] ooooo  ooooo
Where will we put the 5 ones? (Ones N0 Saoon gann
Place) 00000 00000
Where will we put the 1 ten? (Tens TR
place. The carry figure should be
normal size and placed at the top of Ll
the Tens place.)




MULTIPLICATION — Double Digit — STEP 2
Verbal (Student thinks or says

STEP 2

Calculate written method
(by saying)
What do we multiply
next? (Tens)

How many tens are
there? (3 lots of 2 tens
and 1 ten)

How many tens

o0oooo  ooooo
ooooo  ooooo
o0oooo  ooooo
ooooo  ooooo
o0oooo  ooooo
ooooo  ooooo
o0oooo  ooooo
o0oooo  ooooo
o0oooo  ooooo
ooooo  ooooo
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altogether? (7)

Where will we put the 7
tens? (Tens place)




MULTIPLICATION — Double Digit— STEP 3

Verbal (Student thinks or says

STEP 3
Calculate written method

(by saying)

What do we multiply next? (20 lots of
25)

Record a zero in the ones place to
show we are multiplying by 10.

How many ones are there? (20 lots of 5
ones)

How many ones altogether? (100)

Have we enough ones to make a ten or
hundred? (Yes)

What will do? (Change one hundred
ones for 1 hundred)

Where will we put the 1 hundred?
(Hundreds place. The carry figure
should be normal size and placed at
the top of the Tens place. Record the
remaining tens in the tens place.)

hundreds

]

100

hundreds

ones

ooooa
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ooooo
ooooo
ooooo
ooooo




MULTIPLICATION — Double Digit— STEP 4

Verbal (Student thinks or says

SN =
Calculate written method (by saying)

What do we multiply next? (20 lots of 2 tens)

How many tens are there? (20 lots of 2 tens
is 400)

How many hundreds altogether? (4 hundred
and 1 hundred is 5 hundred)

Where will we put the 5 hundred? (Hundreds
place)

How do we find the answer? (Add 75 and
S1000))

(75 add 500 is 575)

Read answer
What is 25 multiplied by 23? (575)

Check (by saying)
25 and 23 can both be rounded to 20. 20 lots of
20 is 400. My answer is reasonable.

hundreds

[ ]

]

100

hundreds

teng
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DIVISION — without remainder

Verbal (Student thinks or says

What operation is it? (Division)
How many are to be shared? (675)
How many are sharing? (5)

Calculate written method (by saying)
What will be shared first? (Hundreds)

How many hundreds are to be shared?
((; hundreds; 6 hundreds shared among
5

What is the greatest number of
hundreds each would get? (1 hundred)

Where will we record the 1 hundred?
(Hundreds place)

How many hundreds are left to be

shared? (1 hundred)

Can we share the 1 hundred left? (Yes.
If we change it for 10 tens. The
exchanged figure is written in the tens
!colacc)e in front of the existing digit in small
ont.

How many tens are to be shared now?
(17 tens)

B E N 0000 o
00




DIVISION — without remainder continued
Verbal (Student thinks or says)

Continue
Calculate written method (by saying) [] []

How many tens are to be shared now? (17
oy I Il oo

Ood
What is the greatest number of tens each [] B N

gets? (3 tens)
Where will we record the 3 tens? (Tens jul 0N ond M

place)

How many tens are left to be shared? (2
tens)

Can we share the 2 tens left? (Yes. If we
change 2 tens for 20 ones. The exchanged [] [] EED EED
figure is written in the ones place in front of T

the existing digit in small font.) ooo
0o

How many ones are to be shared now? (25) [] B B coo
What is the greatest number of ones each OO

would get? (5) IER  BEN BEDc.oo

How many ones are left/remain? (0)
Is there anything else to share? (No)
Read answer
675 divided by 5 is 135
What is 675 divided by 5? 135

pnn onn nnnlacrl




DIVISION — with remainder
Verbal (Student thinks or says)

What operation is it? (Division)

How many are to be shared? (78)

How many are sharing? (5)

Calculate written method (by saying)
What will be shared first? (Tens)

How many tens are to be shared? (7
tens; 7 tens shared among 5)

What is the greatest number of tens
each would get? (1 ten)

Where will we record the 1 ten? (Tens
place)

How many tens are left to be shared? (2
tens)

Can we share the 2 tens left? (Yes. If we
change them for 20 ones. The
exchanged figure is written in the ones
place in front of the existing digit in small
font.)




DIVISION — with remainder continued
Verbal (Student thinks or says)

Continue

Calculate written method (by
saying)
How many ones are to be
shared now? (28 ones)

What is the greatest number
of ones each would get? (5)

How many ones are
left/remain? (3)

Read answer

78 divided by 5 is 15 remainder
3

What is 78 divided by 5? 15
remainder 3




