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Planning Overview 
Year 6 Algebra 
 
Use simple formulae 
Generate and describe linear number sequences 
Express missing number problems algebraically 
Find pairs of numbers that satisfy an equation with two unknowns 
Enumerate possibilities of combinations of two variables. 
 
6AS/MD–4 Solve problems with 2 unknowns 
 

Introduction 
to algebra 

 
 
Read the story, 
‘One is a snail, Ten is a Crab’ or watch a 
version on YouTube.  
Show children how we could represent each 
number with a letter based on the book 
 
 

1 = snail = s 
2 = person = p 
4 = dog = d 
6 = insect = i 
8 = octopus = o (this has been changed from the spider as we already had s for snail) 
10 = crab = c 
 
Share the rules of algebra with the children, explain that we are trying to 
be as efficient as possible. 
Use lower case letters n = number 
Adding a + b 
Subtracting a - b 
Multiplying - don’t use x, write number first, then letter e.g. 5n 
Dividing - use fraction notation instead of ÷ e.g. 5

𝑛
 means 5 ÷ n 

Children can be easily confused with 2n and n² so reinforce the difference 
between these two terms.  
2n = n + n  or  n x 2 
n² = n x n 
 
How would we show a person add a dog? p + d What would be the total of 
this? 6 
 
What about a crab plus an insect? c + i = 16  
 
How could we represent 3, 5, 7 and 9? 
e.g. 5 = d + s  
Is there another way we could represent 5? 
5 = 5s 
5 = 2p + s 
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How many ways could you represent 10? 
 

 
 
 
 
 
 
 
 
 
 
 

 
How would you record the combinations on the page above? 
I can see 50 feet, what possible combinations could I have? 
Find 5 possibilities. 

Use simple 
formulae 

Simple formula using shape  
 
This is shape a.                      This is shape b. 
 
 
 
 
 
 
 
How would you describe this shape? 
 
 
 
 
 
3a + b 
 
And this one? 
 
  
 
 
 
 
 
What would the shapes below look like? 
2a + 3b 
a – b 
3a – 2b 
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Tell the children that the shapes now have a value. 
 
Shape a = 10                       Shape b = 4 
 
 
 
 
 
 
 
What is the value of the shape below? 
 
 
 
 
 
 
 
What about this one? 
 
 
 
 
 
 
 
Apply understanding to SATs questions. 
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Simple formula using letters and numbers 
 
Support the children in calculating simple formula where they have to 
change a letter into a value.  
e.g. If n = 10 what are the totals of the following formulae?  
 
n + 2 
 

 𝑛
2
 + 7 

 

2n + 4  
 

3n – 6 
 
What if the value of n is 16? What would the totals be now? 
 
 
Try a range of similar SATs questions. 
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Extend to questions where the children need to substitute in a value to 
solve the problem.  
 

 
 
Children should be able to reason about how to solve an algebraic 
equation and what they mean like in the example below.  
 
If x = 5, y = 4 and z = 9, calculate the value of the following expression  
5x + 3y – 2z 
 
‘5x means 5 multiplied by x. If x is 5 then that means 5 multiplied by 5.  
 
I need to add this 25 to the total of 3y. 3y means 3 multiplied by y and y is 
4. 3 multiplied by 4 is 12. My running total is 37.  
 
I now need to take away 2z from this total, z is 9 so 2z will be 2 x 9 which is 
18.  
 
When I take 18 off 37, I get my final answer of 16. 
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Express 
missing 
number 
problems 
algebraically 

Show the children a bag and tell them there are a number of balls in there.  
Add three more balls into the bag. How would we represent what is in the 
bag now?  b + 3 
 
Return to the original bag, take 2 balls out of the bag and ask the children 
to represent the total. b - 2 
 
Can children apply this to the test questions below? 
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I think of a number 
Can children start to represent ‘I think of number’ questions algebraically 
in preparation for the next objective? 
  
I think of a number multiply by 3 and add 4, the answer is 13. What was my 
starting number. if we wrote it how it is said it would be n x 3 + 4 = 13 
algebraically this would be written 3n + 4 = 13 
 
Can children create their own, “I think of a number…” questions for their 
partner write algebraically? 

Finding 
unknowns in 
algebraic 
equations  

Ask children to look at this problem and elicit the known information from 
it. 

3a + 15 = 45 
We know the whole is 45 and we know that we have 3 equal unknown 
parts and a known part of 15. 
 
Ask children to consider how we use the known information to help us to 
establish the unknown information. 
 
‘We need to subtract 15 from the 45 and then divide what is left into 3 
parts. This will tell us what a is.’ 
 

45 
a = 10 a=10 a=10 15 

 
Children to solve similar simple algebraic equations e.g. Test questions 
below. 

2q + 4 = 100 

Work out the value of q. 
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See if children can apply what they know to this balancing equation. 
 

2a + 7 = a + 11 
 

a a 7 
a 11 

 
What must the value of a be? 
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To enumerate 
possibilities of 
combinations 
of two 
variables 

Children have calculated the number of possibilities at the end of the 
Ratio and Proportion unit.  Can the children work systematically to find all 
of the possibilities and identify missing possibilities.  
 

 
 
Now extend to missing values within algebraic equations. 

3a + b = 45 
 

How many unknowns do we have? 
a is unknown, 
b is unknown, 
we know the whole is 45. 
 
 

If we put this into a bar model we can see this in a less abstract way. 
 

45 
a  a a b 

 
Ask children to give a sensible assigned value to a. what will that make the 
value of b? 
 

45 
a =2 a = 2 a = 2 b = 39 
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Ask children to explore the variety of answers that they can get for these 2 
unknown variables. Can they create a table to record their answers? Can 
they find a way to work systematically? 
 

a b Total 
1 42 45 
2 39 45 
3 36 45 
   
   
   
   

How will the children know when they have found all the combinations to 
solve what the 2 unknowns are? 
 
Ask children to tackle these questions from the Ready to Progress 
guidance using the same thinking.  
 

 

 
Problem solve 
using money 
and measure 
problems with 
2 unknowns  

The cost of 1 apple is £2.50 and the cost of 1 chocolate bar is £1.50. 
Calculate the total cost of 4 apples and 6 chocolate bars. 

 
 
Begin by looking at this question where it is more straight forward to find 
out the unknown (4 apples and 6 chocolate bars) 
 

a=£2.5
0 

a=£2.5
0 

a=£2.5
0 

a=£2.5
0 

c=£1.50 c=£1.50 c=£1.50 c=£1.50 c=£1.50 c=£1.50 

£19 
 
We already know what the value of each individual item was worth so we 
just needed to multiply up. 
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Look at this problem from NCETM PD Materials  
 

 
We need to establish what is the difference between those two lines of 
fruit.  
 
The difference physically is 3 lemons, and the difference numerically is  
£1.05. So now we know that 3 lemons cost £1.05. we can divide £1.05 by 3 
and work out the value of one lemon. 
 

£1.05 
35p 35p 35p 

 

If we now know that each lemon is 35p we can put that information back 
into each bar model.  
 

p p p p l l l l l 
    35p 35p 35p 35p 35p 
    £1.75 

£3.35 
 
Now we need to work out how much 4 pears are to be able to work out 
what one pear is. 
 

p p p p l l l l l 
40p 40p 40p 40p 35p 35p 35p 35p 35p 

£1.60 £1.75 
£3.35 

 
One lemon = 35p 
One pear = 40p 
We can check this by looking to see if we can make the total for the 
second line of fruit with our new fruit prices  
 

p p p p l l 
40p 40p 40p 40p 35p 35p 

2.30 
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Children to tackle questions like these ones below from the Ready to 
Progress Guidance 
 

 
 
 

 
 
Can children extend to similar questions that have been expressed 
algebraically like the one below from the NCETM PD Materials.  
 
Can children see that the difference between the first and second row is 
one a on the lefthand side and 150 on the righthand side?  
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The question below adds further challenge for the children as they haven’t 
got one row or column containing 3 of the same item.  
 

 
Children can use the top row and right-hand column as a starting point. 
There is a pear and banana in each group so at this stage we can 
represent them in their own bar model. 
 
P and B 
P and B 

 
The top row as an additional pear and is 20p more expensive than the 
right column which has an additional banana. We can deduce that a pear 
is 20p more expensive than a banana. 
P and B P 
P and B B 

                                       20p 
If we now look at the right-hand column of 2b + p = 95p, we can exchange 
a pear for a banana and take 20p off the total making 3b = 75p therefore 
b = 25p. 
 

Solve 
problems with 
2 unknowns 
and express 
this 
algebraically 

Children now need to find the total of 2 unknowns. Use problems similar to 
those the children will have experienced in algebra and proportion to build 
on prior knowledge. 
 
a and b total 40 but a is 4 times larger than b. 
 
We could use a bar model or Cuisenaire to visualise this problem. 
 

  
 

a 

b 
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They have 5 parts. 40 divided by the 5 parts will equal 8 per part. 
 

 
 
That would make a = 32 and b = 8 
This fits with the original criteria because 32 is 4 times larger than 8. 
 
Ask children to tackle this problem using the same thinking. 
a and b = 48. 
 
a is one fifth the size of b. What is the value of each number? 
 
Ask children to investigate with Cuisenaire  

 
 
Tell the children to take the blue rod. Explain to them that 2 rods are the 
same length as the blue one and one of them is the dark green one. What 
is the other one? Allow children to investigate. 
 

8 8 

 

8 

 

8 

 

8 
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Demonstrate how to express this algebraically  
B = g + d 
 
Now explain to children that 2 rods total the blue rod but both of those 
rods are unknown. Can they now find more than one possibility? 
 
 

 
Ask children to write these algebraically  
 
B = b + r 
B= t + w 
B = p + y 
 
Now ask children to consider additional factors when finding specific 
unknown combinations of rods to satisfy a specific criteria.  
 
2 rods are the same length as one light green rod. One of the unknown rods 
is twice the size of the other.  
 
Allow children time to investigate this and prove how they know that they 
have fulfilled the ‘twice the size of criteria’. 
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g = r + w 
R ÷ 2 = w 
W x 2 = r (explain to children that we can also express this 
as r = 2w) 
 
 
 
 

Now look at this example from the NCETM PD Materials  

 
 

 
 

B = p + y 
p + w = y 
y – w = p 
Y – p = w 
 
Ask children to do some investigating of their own with the Cuisenaire. Can 
they find combinations of rods that fulfil each of these stem sentences 
 
__________ = ____________ and _______________ 
 
___________= white and _________________ 
 
_____________= _________________and _________________ but  
 
______________ is double ______________ 
 
 ______________ = ____________ and _______________ with a  
 
difference of ____________________ 
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This problem is from a past Level 6 SATs paper but some children may be 
able to explore a solution using a bar model.  

 
X = 30 
Y = 20 
Z = 50 

Finding 2 
unknowns in 
problems 
with different 
structures 

Explain to children that in the Cuisenaire activity we didn’t know the 
colours of the 2 unknown rods. We only know the criteria that they had to 
fulfil. We can relate the same thinking to mathematical problems 
 
Explore this question from the ready to progress guidance 

 
We know the total cost, we know how many of each ticket was sold, we 
know that the children’s tickets were £2 each less than the adults’ tickets.  
 
What we don’t know are the 2 unknowns  
The cost of each child’s ticket  
The cost of each adult’s ticket 
Show the children how to use a bar model to elicit what we know.  
 
We know the whole is  

£33 
 
We know we need 5 parts for 5 tickets 

c c a a a 
 
We know that before we can work out each of the 5 parts, we need to 
consider that the children’s tickets are £2 cheaper each which in turn 
means that the adults need to pay £2 more each. Let’s take the £6 extra 
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that the adults need to pay away from the whole for now and add it back 
on to the adult’s tickets later. 
 

£27 
5.40 5.40 5.40  5.40 5.40 

 
We need to add on the £2 extra to each adults’ ticket now to make sure 
that we account for the £6 that we took off the whole at the beginning.  
Children’s tickets cost £5.40 
Adult’s tickets cost £7.40 
 
Work through this question from the NCETM PD materials  
 

 
 

Let’s consider what the 2 unknowns are 
Number of gold stars 
Number of silver stars 
We also know that the gold starts are 30 more than the silver stars  
 
Our whole is 200 
Gold + 30 = silver are the 2 parts 
 

We need to think about taking the difference of 30 away from the whole to 
be able to find the 2 equal parts and to then add it back onto the gold 
total at the end. 
 

Whole = 200 
30 170 
30 85 85 

Gold = 115 Silver = 85  
 
Ask children to tackle problems like this one 
 
P and q = 1000 
P is 150 greater than q 
What is the value of p and q? 

Generate and 
describe linear 
number 
sequences 
 

Give children simple numerical sequences and ask them to explain what 
the rule is for each number sequence  
 
3, 6, 9, 12 
Rule - increasing by 3 
 
9, 5, 1, -3  
Rule - deceasing by 4 
 
Children to look at sequences similar to the test questions below. 
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Discuss the inverse operations that are needed to solve the boxes to the 
left of the sequence. 
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Add in some sequences where children may need to think a bit harder 
about the sequence  
 
4, 5, 7, 10, 14 
Rule - the number that the value increases by goes up by 1 each time 

 
 
Include the Fibonacci sequence and introduce the significance of this 
sequence to the children 
 

0, 1, 1, 2, 3, 5, 8, 13, 21, 34, ... 
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nth term and 
formula for 
sequences  

Ask children to build this pattern with match sticks 
 

 
 
How many matchsticks are needed for the first part of the pattern (1st 
term)? 
How many for the second pattern (2nd term)?  
What if children continued the pattern on for a 4th time – how many 
matchsticks would be needed now? 
 
Ask children to complete a table showing the information from the pattern 
that they have already created. 
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What do the children notice about the number of matchsticks? How many 
matchsticks are we adding every time we want a new term? We are 
adding another 3 matchsticks. 
 
Using this can they state how many matchsticks the 5th term would have? 
Ask children what if we wanted to know how many matchsticks the 10th 
term had or even the 100th? It would take us a long time to add 3 every 
time. 
 
Is there another pattern that we can find in the table above? Look at the 
numbers in the term section compared to the number next to it in the 
number of matchsticks row. 
 
How can we get from 1 to 4? 
How can we get from 2 to 7?  
How can we get to 3 to 10? 
 
Explain to children that what we do to the first numbers we need to do the 
same thing to the second and third pairs of numbers. 
 
If we multiplied 1 by 3 and added 1 = 4 
If we did the same thing to the numbers in the other rows, then we would 
get the correct answer  
2x3+1= 7 
3x3+1=10 
4x3+1=13 
 
How can this help us to work out the number of matchsticks in the 10th 
term? 
 
We need to start with 10 because it is the number of the term we are 
interested in and times that by 3 and then add 1. We should use 31 
matchsticks in the 10th term.  
 
Ask children to work out how many matchsticks would be needed for the 
100th term? 
 
We can now work out how many matchsticks are needed for any of the 
pieces of the pattern. Explain to children that this is called the nth term. 
 
n – is whatever term you are interested in and x3+1 is what we do to that 
nth pattern piece to work out the number of matchsticks, this can be 
written as 3n + 1. 
 

Term Matchsticks 
1 4 
2 7 
3 10 
4 13 
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Can the children explore the patterns below in the same way? 

 
Ask children to create a table for this pattern taken from the NCETM and 
to establish what the rule is for the nth term. 
 
Term 1 2 3 4 5 
Number in 
the 
sequence 

1 4 7 10 13 

 
This nth term is 3n – 2. Children may not spot this straight away, it may 
help to draw the terms as arrays to help spot the link between the 3 times 
table and the fact that 2 is always taken away from the array. 
 
      1st term                      2nd term                      3rd term 

 
 
Now ask children to apply this to number sequences to establish any 
numerical value in the number sequence. 
 
Apply to a range of SATs questions  
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True or false 
‘Sam says that the rule for the nth term for this pattern is 4n + 2 is he 
correct? How do you know?’ 
 

7, 11, 15, 19 
 

 


