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There are 9 pairs of Ratio and Proportion Interactives: each contains a lesson flash file with 
matching review flash file. Titles are shown below together with screens for each of the different 
pages in the flash files. Additional titles indicate worksheet support pages. Teacher notes included 
for each of the screens. 
       
If you use Chrome as your browser then these interactive files might not work (you are instead 
asked if you want to Keep or Discard the files), then Discard and go to the link here and follow the 
instructions to enable the relevant plugin. Mac and Windows instructions are both there: scroll 
down. You only have to do this once. You will need relevant permission to do this on the 
computer. 
 

These Spire Maths interactive files available in a flash format at: 
https://spiremaths.co.uk/ia/?target=number 

 

Unfortunately flash files will not work on iPads or iPhones. 
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Proportion 
 
TYPE: Main 

OBJECTIVE(S): Use direct proportion in simple contexts; solve simple problems about 
proportion using informal strategies. 

DESCRIPTION: 3 screens. 1 is about sharing things in proportion. 2 looks at recipe type 
problems. 3 looks at comparing proportions. 

OVERVIEW: Proportion 

EQUIPMENT: Beads and square grid paper will be helpful for many pupils. Calculators 
may also be required.  

 
TYPE: Review 

OBJECTIVE(S): Use direct proportion in simple contexts; solve simple problems about 
proportion using informal strategies. 

DESCRIPTION: 3 screens. 1 shows solutions to 'recipe' ratio questions. 2 shows which of 
two proportions is higher. 3 is the vocabulary screen.  

OVERVIEW: Proportion 

EQUIPMENT: None specific. 
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Main Whiteboard and Screen information 

 

Screen 1: Proportions 
Key points: You are given a number of red and yellow squares on the screen and asked to 
express the number of red squares in comparison with the total number of squares in one of 
four ways: as a percentage; as a decimal; as a proportion; and as a fraction in its simplest 
form. Click Show once the squares are rearranged to make it easier to see the proportion 
(especially in fraction and proportion terms). A second click of Show will show the answer. You 
are told if you do not give the answer in its simplest form.  
Key points: recognising the different ways that the same 'proportion' might be given (fraction, 
decimal, percentage and later ratio); equivalence of these different forms; consideration of 
factors of red squares to total squares; discussion of simplest form of answers.  
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Screen 2: Recipes and mixtures 
Key points: Pupils are offered a choice of four 'recipes' or mixtures from seven available (Art, 
Craft, Drink, Garden, Maths, Paneer and Sauce). They are then given a 'recipe' for making 
something and have to answer a question. Questions vary in level of difficulty (this is random). 
For example, the maths question asks about the number of yellow beads needed when you 
have 50 beads in total and when you have 4 yellow beads for every 6 red beads.  
Key points: interpretation of the question is not simple so many pupils will need to discuss 
what the question means; many pupils will need to work at a concrete level and it will help 
them to have beads or square grid paper available; discussion of approaches to finding an 
algorithm will help most pupils.  
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Screen 3: Simple proportion problems 

Key points: You are given information about the number of a particular coloured 
sweet and the total number of sweets collected by two pupils. You are asked 
which pupil has the higher proportion of the coloured sweets and then to explain 
your answer. In all cases, numbers are relatively large, but proportions can 
always be 'cancelled down'.  

Key points: pupils should discuss possible methods with each other; 
consideration of a variety of methods should be discussed including some or all 
of fractions converting to percentages or decimals; calculator use should also be 
discussed.  
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Review Whiteboard and Screen information 

 

Screen 1: Recipes and mixtures  
Key points: Pupils are offered a choice of four 'recipes' or mixtures from five available (Art, 
Craft, Drink, Garden and Maths). They are then given a 'recipe' for making something, asked a 
question and are then shown the answer in diagrammatic form. Questions vary in level of 
difficulty (this is random). For example, the maths question asks about the number of yellow 
beads when you have 30 beads and you have 2 yellow beads for every 3 red beads. Next to 
the question is a suitable array (in the maths example given it would have six rows of 5) 
where the answer will appear.  
Key points: many pupils will need to work at a concrete level so the answer is only supplied in 
this format; pupils should consider how the computer knows what shape to draw to help find 
the answer; discussion of approaches to finding an algorithm will help most pupils; for a few it 
may be appropriate to ask what happens when the numbers are not 'nice' (i.e. non-integer 
solutions).  
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Screen 2: Proportion problems  
You are given information about the number of red sweets and the total number of sweets 
collected by two pupils. You are asked which pupil has the higher proportion of red sweets and 
to explain your answer. The answer is shown in steps. The first step shows one pupil's 
proportion as a ‘rectangle’ where the number of columns equals the number of red sweets, so 
row one shows red sweets the other rows are the other sweets (coloured yellow). The next 
step shows the same information for the second pupil. A third step shows these proportions 
cancelled down to a form 1 in n. Finally the higher proportion is shown.  
Key points: many pupils will need to work at a concrete level so the answer is first supplied in 
this format; pupils should consider how the computer knows what shape to draw to help find 
the answer; discussion of approaches to finding an algorithm will help most pupils; for a few it 
may be appropriate to ask what happens when the numbers are not 'nice' (i.e. non-integer 
solutions).  
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Screen 3: Vocabulary 
Vocabulary present: Amount, Change, Convert, Currency, Decrease, Discount, Exchange rate, 
Increase, Proportion, Ratio, Sale price, Total, Value. 

 
 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Ratio and proportion 
 
TYPE: Main 

OBJECTIVE(S): Understand the relationship between ratio and proportion; use ratio 
notation, reduce a ratio to its simplest form and divide a quantity into two 
parts in a given ratio; solve simple problems about ratio using informal 
strategies. 

DESCRIPTION: 4 screens. 1 is sharing in unitary ratios. 2 is similar with all ratios. 3 
reverses screen 1. 4 is about simplifying ratios.  

OVERVIEW: Ratio and proportion 

EQUIPMENT: quared paper could be used so that pupils can draw rectangles to given 
widths to help share amounts in given ratios. Calculators will help some 
pupils.  

 
TYPE: Review 

OBJECTIVE(S): Understand the relationship between ratio and proportion; use ratio 
notation, reduce a ratio to its simplest form and divide a quantity into two 
parts in a given ratio; solve simple problems about ratio using informal 
strategies. 

DESCRIPTION: 4 screens. 1 shows solutions to two sharing problems. 2 shows how to 
share two amounts in given ratios. 3 shows how to simplify two ratios. 4 is 
the vocabulary screen.  

OVERVIEW: Ratio and proportion 

EQUIPMENT: None specific. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Main Whiteboard and Screen information 

 

Screen 1: Simple sharing and ratio 
Key points: You are given a long thin empty green rectangle, an amount of money to share 
and are asked to share this amount in a particular way (either, for example, A gets one third 
as much as B or, for example, A gets three times as much as B). You drag the left- hand edge 
of the rectangle towards the right and the section to the left of the line is coloured yellow. This 
corresponds to an amount shown in a small yellow shaded rectangle underneath A's name. A 
similar white rectangle is under B's name and it shows the rest of the amount to be shared. 
This gives pupils a concrete representation to experiment to find the correct way to share the 
amount. Pupils can check their answer and a ratio statement is shown. On this screen only 
unitary ratios are used (non-unitary ratios are used on screen 2). The proportion is shown to 
scale in the rectangle.  
Key points: pupils should be allowed to use trial and error to find the amounts and many at 
the start may drag the line to, for example, one third of the way along the rectangle when A 
gets one third as much as B; pupils should be encouraged to discuss possible strategies to find 
the correct amount and share their methods; make pupils aware of the ratio statement when 
the solution is given; it may help if you also let pupils use rectangles based on lengths to share 
amounts, for example 40 so that A gets one third as much as B could have pupils draw a 40 
mm rectangle on squared paper and then place the line 10 mm from the left.  
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Screen 2: More sharing and ratio 
Key points: You are given a long thin empty green rectangle, an amount of money to share 
and are asked to share this amount in a particular way, for example, 'Share £18 between A 
and B in the ratio 2:7'. You drag the left-hand edge of the rectangle towards the right and the 
section to the left of the line is coloured yellow. This corresponds to an amount shown in a 
small yellow shaded rectangle underneath A's name. A similar white rectangle is under B's 
name and it shows the rest of the amount to be shared. This gives pupils a concrete 
representation to experiment to find the correct way to share the amount. Pupils can check 
their answer and a ratio statement is shown. On this screen only non-unitary ratios are used 
(unitary ratios are used on screen 1). The proportion is shown to scale in the rectangle.  
Key points: pupils should be allowed to use trial and error to find the amounts; pupils should 
be encouraged to discuss possible strategies to find the correct amount and share their 
methods; make pupils aware of the ratio statement when the solution is given; it may help if 
you also let pupils use rectangles based on lengths to share amounts, for example 40 in the 
ratio 2:3 could have pupils draw a 40 mm rectangle on squared paper and then place the line 
16 mm from the left.  
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Screen 3: Ratio and proportion 
Key points: You are given a rectangle coloured in yellow and white where the two sections 
represent amounts. For this rectangle you are shown the amounts that A (in yellow) and B (in 
white) each get. The amounts are shown to scale in the rectangle. You are asked to drag and 
drop the correct word or words into a statement of the form 'A gets ____ as much as B' where 
choices are 'one fifth', 'one quarter', 'one third', 'half', 'twice', 'three times', 'four times' and 
'five times'.  
Key points: pupils should discuss the correct word to use amongst themselves; encourage 
them to look for connections between the amounts and factors and divisors; for some it will be 
appropriate to note the connection between the smaller amount and the total shared.  
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Screen 4: Simplifying ratio 
Key points: You are given a rectangle coloured in yellow and white where the two sections 
represent amounts. For this rectangle, you are shown the amounts that A (in yellow) and B (in 
white) each get. The amounts are shown to scale in the rectangle. You are asked to drag and 
drop the correct ratio into a statement of the form '£36 has been shared between A and B in 
the ratio ___ ' where choices are '2:3', '3:2', '2:5', '5:2', '4:5', '5:4', '2:7' and '7:2'.  
Key points: pupils should discuss how to find the ratio amongst themselves; initially pupils may 
test each of the possibles in turn (allow this) and should dismiss four of the possibilities 
straight away; encourage pupils to look for quick methods in terms of common factors of the 
numbers rather than test each option in turn. 
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Review Whiteboard and Screen information 

 

Screen 1: Simple sharing and ratio 
Key points: Two sharing problems are worked through. The first shows one way to share £36 
so that A gets five times as much as B. The solution shows that 6 shares are needed, works 
out that each share is £6 and then shows the amount that A and B receive, in terms of shares 
also. The second problem is £60 so that A gets one third as much as B, showing that each 
share is £15 and so on.  
Key points: ask pupils to work through this before you show the steps; throughout ask for 
explanations; the solution also shows a check (though it is not worded as such) - this should 
be emphasised.  
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Screen 2: More sharing and ratio 
Key points: Two sharing problems are worked through. The first shows one way to share £36 
in the ratio 4:5. The solution shows that 9 shares are needed, works out that each share is £4 
and then shows the amount that A and B receive, in terms of shares also. The second problem 
is £42 in the ratio 5:2, showing that each share is £6 and so on.  
Key points: ask pupils to work through this before you show the steps; throughout ask for 
explanations; the solution also shows a check (though it is not worded as such) - this should 
be emphasised; for some pupils it may be appropriate to consider amounts that do not give an 
answer exactly in pounds.  
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Screen 3: Ratio and proportion 
Two examples are given. You are shown £32 shared in a rectangle between A and B so that A 
gets £24 and B gets £8. The rectangle is then split into 4 equal groups of £8. You are then 
shown that the ratio of the amounts is 24:8 and that this equals 3:1 (both are shown divided 
by 8). The second example shows £56 shared in a rectangle between A and B so that A gets 
£21 and B £35. The rectangle is then split into 8 equal groups of £7. You are then shown that 
the ratio of the amounts is 21:35 and that this equals 3:5 (both are shown divided by 7).  
Key points: pupils should be encouraged to consider how the numbers might be reduced and 
usually factors are mentioned; pupils should discuss what it means to put the amounts into 
equal groups and know that there are many ways in which this might be done, but the only 
helpful ones are those where a group boundary corresponds to the first person's amount; for 
some pupils it may be appropriate to note the link between ratios and fractions and also that, 
for example, in the second case you know that three eighths of £56 is £21.  
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Screen 4: Vocabulary 
Vocabulary present: Amount, Change, Convert, Currency, Decrease, Discount, Exchange rate, 
Increase, Proportion, Ratio, Sale price, Total, Value.  

 
 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Proportion and graphs 
 
TYPE: Main 

OBJECTIVE(S): Begin to use graphs and set up equations to solve simple problems 
involving direct proportion. 

DESCRIPTION: 1 looks at direct proportion showing tables and graphs. 2 does the same 
for a direct proportion and a regular decrease function.  

OVERVIEW: Direct proportion table and graphs. 

EQUIPMENT: Graph paper and graph plotters may be useful. 
A spreadsheet can be used to plot similar types of graphs. 

 
TYPE: Review 

OBJECTIVE(S): Begin to use graphs and set up equations to solve simple problems 
involving direct proportion. 

DESCRIPTION: 1 looks at direct proportion showing tables and graphs. 2 is vocabulary. 

OVERVIEW: Direct proportion table and graphs. 

EQUIPMENT: None. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Main Whiteboard and Screen information 

 

Screen 1: Direct proportion graphs 
You are told that a shop sells chocolates for £6 a box, e.g., and that this is a direct proportion 
rule with equation y = 6x. A table is shown with x values from 0 to 10 and you are asked what 
numbers should go in the table. On Next these are placed and a grid is shown where you can 
place the points (or can have them 'Shown' to you). You are asked if you can join the points, 
and on Next they are joined with a dotted line. Finally you are asked to comment on the key 
features of the line and whether all direct proportion graphs will have the same features. 
Key points: ratio and proportion are difficult concepts and it helps for pupils to discuss the 
equation, table and placing of points on the graph looking for key points about each of the 
different representations; pupils usually comment on the straight line nature of the graphs, the 
regular gaps between the points (linked to the coefficient of x) but may not comment that all 
graphs pass through (0, 0); many will refer to the graph as a time table-type graph; for many 
it will be appropriate to consider costs of, e.g., £1.50 a box and for a few costs of, e.g. £1.39 a 
box; note that you may wish to contrast the mathematical idea of the continuous graph of y = 
6x with the real-life discrete graph of y = 6x. 
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Screen 2: Comparing graphs 
You are told that two shops buy the same item from a warehouse, but have different ways of 
selling them. The first sells all items at £10 each, so you are told that this can be represented 
by the function y = 10x. A table is shown with x values from 0 to 10 and you are asked what 
numbers should go in the table. On Next these are placed and you are asked what the 
differences are between the different y values. On Next these are shown (to be 10 each time) 
and a grid is shown where you can place the points (or can have them 'Shown' to you). You 
are asked if you can join the points, and on Next they are joined with a dotted line. Finally for 
shop 1 you are asked what happens to y as x increases. The same is followed through for 
shop 2. Here the price of the first item is £14, the second £13, the third £12 etc. so if you buy 
three the total cost will be £39. After you have worked through shop 2, you can see the two 
tables and graphs together and are asked what shop you should visit. 
Key points: you should encourage pupils to discuss the different shapes of the graphs and 
compare the curved graph with that of the straight line; a few pupils may want an equation for 
the second shop, which is clearly problematic(!); pupils usually comment on the straight line 
nature of one graph and the curve of the other, and match to the  regular gaps between the 
points for shop one (linked to the coefficient of x) but may not comment that both graphs pass 
through (0, 0); note that you should follow through what happens when you buy a much 
larger number of items; later on pupils will meet more curves that will have equations, for 
example quadratics and exponentials (in science) and this gives them an early 'feel' for non 
straight lines. 
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Review Whiteboard and Screen information 

 

Screen 1: Direct proportion graphs 
You are told that a shop sells chocolates and are asked to select one of six integer prices. 
When you do this for e.g.£6 a box, you are told that this is a direct proportion rule with 
equation y = 6x. A table is shown with x values from 0 to 10 and the corresponding y values. 
The points are shown on a chart and these points are joined by a dotted line. You can then 
select one of the other graphs and will see the same information for this graph. You are asked 
to compare the tables and graphs. 
Key points: ratio and proportion are difficult concepts and it helps for pupils to discuss the 
equation, table and the position of the points on the graph looking for key points about each 
of the different representations; pupils usually comment on the straight line nature of the 
graphs, the regular gaps between the points (linked to the coefficient of x) but may not 
comment that all graphs pass through (0, 0); many will refer to the graph as a times table-
type graph; for many it will be appropriate to consider costs of, e.g., £1.50 a box and for a few 
costs of, e.g. £1.39 a box; note that you may wish to contrast the mathematical idea of the 
continuous graph of y = 6x with the real-life discrete graph of y = 6x. 
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Screen 2: Vocabulary 
Vocabulary present: Axes, Axis, Co-ordinate pair, Co-ordinates, Equation, Gradient, Grid, 
Intercept, Linear equation, Linear relationship, Origin, Prove, Slope, Solution, Solve, 
Steepness, Therefore, Unknown, Verify, X co-ordinate, X-axis, Y co-ordinate, Y-axis. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones.
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Ratio and proportion 
 
TYPE: Main 

OBJECTIVE(S): Consolidate understanding of ratio; divide a quantity into two or more 
parts in a given ratio; use the unitary method. 

DESCRIPTION: 1 converts units in direct proportion. 2 is the unitary method. 3 is three 
part ratios. 

OVERVIEW: Using ratio, the unitary method and three part ratios. 

EQUIPMENT: Teacher notes include one photocopiable master that consists of 
rectangles divided up into 3 to 15 parts. These could be given to pupils 
and they have to decide which one is appropriate for any given ratio 
question. 

 
TYPE: Review 

OBJECTIVE(S): Consolidate understanding of ratio; divide a quantity into two or more 
parts in a given ratio; use the unitary method. 

DESCRIPTION: 1 converts units in direct proportion. 2 is the unitary method. 3 is three 
part ratios. 4 is vocabulary. 

OVERVIEW: Using ratio, the unitary method and three part ratios. 

EQUIPMENT: None. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Main Whiteboard and Screen information 

 

Screen 1: Converting units 
You are given an approximate conversion rate, such as 3 euros is about 2 pounds. You are 
then asked to convert a number of euros to pounds by entering an answer (to the nearest 
integer) into a blue cell by using the keypad. To help you can use a sliding scale which 
consists of two rectangles that can be filled by dragging the left-hand border of the top one to 
the right. As you do this the section to the left of the line is coloured yellow and figures are 
placed in each rectangle showing the corresponding values of each 'unit'. The top is always an 
integer, the bottom always has two decimal places. Once you have the answer correct you are 
asked how you can work it out without the scales. 
Key points: finding the answer is relatively simple if pupils use the scales; encourage pupils to 
discuss what the scales show and how these can help solve the problem; it helps if you 
encourage pupils to use the words ratio and proportion; some pupils will find it easier to think 
of it in terms of "for every 3 of these" you get 2 of these". 
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Screen 2: The unitary methods 
You are given a long thin empty green rectangle and an amount of money to share in a given 
ratio, for example 4:3. You click Next and see that the rectangle is split into, in this case 7 
parts. You are asked why this might be helpful. You drag the left-hand edge of the rectangle 
towards the right and the section to the left of the line is coloured yellow. This corresponds to 
an amount shown in a small yellow shaded rectangle underneath A's name. A similar white 
rectangle is under B's name and it shows the rest of the amount to be shared. This gives 
pupils a concrete representation to experiment with to find the correct way to share the 
amount. Pupils can check their answer or use Show. Once they have done this they are asked 
to explain what the diagram shows. 
Key points: pupils should be encouraged to explain how they might solve the initial problem 
before seeing the lines that divide up the rectangle; once this is shown more may understand 
why the rectangle is split up as it is; it helps if pupils demonstrate why the answers are correct 
(or not). 
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Screen 3: Three part ratios 
You are given a long thin empty green rectangle and an amount of money to share among 
three people in a given ratio, for example 4:3:2. You drag the left-hand edge of the rectangle 
towards the right and the section to the left of the line is coloured yellow, you do the similarly 
to the right-hand side of the rectangle to make a purple coloured area. This leaves a white 
area between the yellow and the purple. The ratios are represented by 'yellow:white:purple. 
Amount are shown in a small yellow shaded rectangle underneath A's name and similarly for a 
white rectangle under B's name and a purple rectangle under C's name. This gives pupils a 
concrete representation to experiment with to find the correct way to share the amount. Pupils 
can check their answer or use Show. Once they have done this they are asked to explain what 
one share is. 
Key points: pupils should be encouraged to explain how they might solve the initial problem 
before seeing the lines that divide up the rectangle; one strategy that pupils have used is, in 
the example above, to move the left-hand side inwards by 4 and the right-hand side by 2 and 
to continue in this way until they get it correct (this is one strategy that you could suggest if 
they are absolutely stuck); it helps if pupils demonstrate why the answers are correct (or not). 
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Review Whiteboard and Screen information 

 

Screen 1: Converting units 
You are given an approximate conversion rate, such as 3 euros is about 2 pounds. A question 
is shown and you are told that you can click Next in turn for one way to solve this question. 
The same unitary method is used for all the questions. The answer is always rounded to the 
nearest integer. Note that the currency figure may be out of date when you use this. 
Key points: pupils should be aware that there are many ways to do this and this is one of 
them; you could also link this to percentage calculations; you might also want pupils to discuss 
why figures should be rounded and appropriate degrees of accuracy - this does clearly depend 
on the level of 'approximation' used and most pupils will not be aware of either this as an issue 
or how good accurate the approximation used. 
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Screen 2: The unitary method 
You are asked to share an amount of money in a given ratio, for example 4:3. You click Next 
and can then click through the steps of one way to do this (the unitary method) where the 
value of one share is calculated and then 'scaled up' to give the two ratios and the total 
amount. 
Key points: pupils should be encouraged to explain the steps before they see them and for 
many it will help them to link it to the practical method used in the corresponding main 
activity; pupils should discuss the advantages and disadvantages of using a check; for some 
pupils it will be appropriate to consider numbers where the answers are not integers. 
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Screen 3: Three part ratios 
You are given an amount of money that has been shared among three people. It is 
represented as three coloured parts of a rectangle coloured yellow, white and purple from left 
to right in proportion to the sums given to the named people. You are asked to work out this 
ratio in its simplest form. By clicking Next you are shown each of the amounts divided by the 
highest common factor. This is then represented in the rectangle by showing the rectangle 
divided into groups each equal in size to the highest common factor, where the number of 
groups is equal to the sum of the numbers comprising the simplest form of the ratio. For 
example if the original shares are 24:36:60, then the simplest ratio is 2:3:5 and the rectangle 
is divided into 10 equal groups of 12, with 2 + 3 + 5 = 10.  
Key points: many pupils have problems with this since they have difficulties finding the highest 
common factor of a set of numbers; pupils should be encouraged to explain how they might 
solve the initial problem before seeing the answer; they should then consider how they might 
show this on the rectangle so that it represents the answer in some way - pupils will find this 
difficult; once pupils have seen the rectangle divided into the parts they should then explain 
why this works. 
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Screen 4: Vocabulary 
Vocabulary present: Answer, Best estimate, Conclude, Conclusion, Counter-example, Deduce, 
Degree of accuracy, Direct proportion, Evidence, Exceptional case, Explain, Explore, False, 
Investigate, Justify, Method, Problem, Proportion, Prove, Ratio, Reasons, Results, Solution, 
Solve, True. 
 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones.  
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Ratio diagrams 
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Scale drawings; bearings  
 
TYPE: Main 

OBJECTIVE(S): Make and use simple scale drawings; use bearings to specify direction. 

DESCRIPTION: 1 and 2 are reading scales. 3 is bearings. 4 is maps for reading scales and 
bearings. 

OVERVIEW: Drawing and reading scales. Using bearings. 

EQUIPMENT: Pupils will need rulers and protractors. This is a much more interesting 
lesson if real, local maps are used. The ordnance survey supplied year 7 
intake pupils in 2004 with free maps (see 
http://www.freemaps4schools.co.uk/freemapsfor11yearolds/). 
Two photocopiable masters are available for the angles and bearing part 
of this work. 

 
TYPE: Review 

OBJECTIVE(S): Make and use simple scale drawings; use bearings to specify direction. 

DESCRIPTION: 1 and 2 are reading scales. 3 is bearings. 4 is vocabulary. 

OVERVIEW: Drawing and reading scales. Using bearings. 

EQUIPMENT: None. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Main Whiteboard and Screen information 

 

Screen 1: Reading scales 1 
A blue line is shown measured against a 'whiteboard centimetre  ruler'. You are asked to find 
its length and enter it by the keypad into a blue cell. When you have this correct you are 
asked to work out the true distance of the line if the scale is, for example 1cm: 10 km. 
Key points: pupils should be familiar with reading the distance of the line (remember there 
may be slight parallax errors if pupils are side-on to the screen); the units should not create 
problems; pupils should consider where they might see these in real life or other school 
subjects. 
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Screen 2: Reading scales 2 
Two blue dots are shown on the screen. A 'whiteboard centimetre  ruler' is shown and this has 
to be used to measure the distance between the dots. You enter the answer in a blue cell 
using the keypad. There is a slight margin for error allowed. When you have this correct you 
are asked to work out the true distance of the line if the scale is, for example 1cm: 10 km. 
Key points: pupils should be familiar with measuring lengths of lines and reading the distance 
of the line (remember there may be slight parallax errors if pupils are side-on to the screen); 
the units should not create problems; pupils should consider where they might see these in 
real life or other school subjects. 
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Screen 3: Bearings 
Two blue dots A and B are shown on the screen. A vertical, black north line is also shown with 
a moveable red line attached to it. You are asked to find the bearing of A from B. You can 
drag the north line and place the bottom point of it on point B. You can then drag the point at 
the end of the red line until it is over point A. The 180 and 360 protractors are available to 
help measure the angle and determine the bearing. The text tells pupils to enter a three figure 
bearing - pupils are told if the value of the answer is correct but fewer than three figures are 
used. 
Key points: pupils should discuss how to do this making sure that they are clear about where 
to put the north line (on point B) and why this is important; they will then need to be clear 
about the direction of the angle of the bearing understanding that this is purely a convention; 
the work is clearly much easier if a 360 protractor is used, but if your pupils do not use them 
you will need to work with the 180 protractor; for some pupils it will be appropriate to consider 
the 'reverse' bearing at this point; pupils need to practice this with pencil, paper and 
protractors. 
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Review Whiteboard and Screen information 

 

Screen 1: Finding distances 1 
A blue line is shown measured against a 'whiteboard centimetre ruler'. You are asked to find 
its length. When ‘Next’ is clicked the answer is shown and you are asked to work out the true 
distance represented by the line if the scale is, for example, 1cm: 10 km. When ‘Next’ is 
clicked again, a short animation shows you how to find the answer. Two scales are used for 
each starting blue line. 
Key points: pupils should be familiar with reading the length of the line (remember there may 
be slight parallax errors if pupils are side-on to the screen); the units should not create 
problems; pupils should consider where they might see these in real life or other school 
subjects. 
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Screen 2: Finding distances 2 
Two blue dots, A and B, are shown on the screen. A 'whiteboard centimetre  ruler' is shown in 
place and 'ready' to measure the distance between the two dots. When ‘Next’ is clicked the 
answer is shown and you are asked to work out the true distance represented by AB if the 
scale is, for example 1cm: 10 km. When ‘Next’ is clicked again, a short animation shows you 
how to find the answer. 
Key points: pupils should be familiar with measuring lengths of lines and reading the distance 
of the line (remember there may be slight parallax errors if pupils are side-on to the screen); 
the units should not create problems; pupils should consider where they might see these in 
real life or other school subjects. 
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Screen 3: Bearings 
Two blue dots, A and B, are shown on the screen. Click ‘Next’  to see a North line placed and 
then to see the 360 degree protractor placed and a line joining A to B. In the final step the 
three-figure bearing is displayed. When ‘New’ is clicked, the process starts again with A and B 
in different positions. 
Key points: pupils should discuss how to do this making sure that they are clear about where 
to put the North line (on point A) and why this is important; at all stages they should explain 
what they are doing; they will then need to be clear about the direction of the angle of the 
bearing understanding that this is purely a convention; the work is clearly much easier if a 
360° protractor is used, but if your pupils do not use them you will need to work with the 180° 
protractor; for some pupils it will be appropriate to consider the 'reverse' bearing at this point; 
pupils need to practise this with pencil, paper and protractors.  
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Screen 4: Vocabulary 
Vocabulary present: 2D, 3D, Acute angle, Angle, Bearing, Bisect, Bisector, Column, Compass 
directions, Compasses, Construct, Co-ordinates, Cube, Cuboid, Cylinder, Degree (o), Direction, 
Distance, Draw, Edge, Elevation, Equidistant, Face, Hemisphere, Intersecting, Intersection, 
Isometric, Loci, Locus, Measure, Mid-point, Net, Obtuse angle, Origin, Perpendicular, Plan, 
Position, Prism, Protractor (angle measurer), Pyramid, Reflex angle, Right angle, Row, Ruler, 
Set square, Sketch, Sphere, Straight edge, Tetrahedron, Three-figure bearing, Vertex, 
Vertices, View, X-axis, Y-axis. 
 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones.
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Ratio and proportion 
 
TYPE: Main 

OBJECTIVE(S): Compare two ratios. Interpret and use ratio in a range of contexts, 
including solving word problems. 

DESCRIPTION: 1 lets you link fractions to ratios. 2 lets you consider ratios of the sides of 
a rectangle. 3 poses ratio questions. 

OVERVIEW: Ratio (linked to fractions) and ratio questions. 

EQUIPMENT: None. 

 
TYPE: Review 

OBJECTIVE(S): Compare two ratios. Interpret and use ratio in a range of contexts, 
including solving word problems. 

DESCRIPTION: 1 is ratio and proportion in a rectangle. 2 is ratio problems. 3 is SATs 
page. 4 is vocabulary. 

OVERVIEW: Ratio (linked to fractions) and ratio questions. 

EQUIPMENT: None. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Main Whiteboard and Screen information 

 

Screen 1: Ratio and proportion 
You are given a long thin empty green rectangle of length 20 units with its length marked. You 
can change the size of the rectangle by dragging the right-hand edge. You can drag the left-
hand edge of the rectangle towards the right and the section to the left of the line is coloured 
yellow (and the length of this will be marked). You are asked to drag the left-hand and the 
right-hand rectangles to make a rectangle that is made up of a yellow and a white part. On 
clicking Next you are asked what is the ratio of the length of the yellow part to the length of 
the white part. You can then click and see this ratio (and in its lowest terms) before clicking 
Next. You are then asked what fractions are connected to your ratio and can then click and 
see them displayed (in their lowest terms).There will be six fractions, two linked directly to the 
ratio, two linked to the length of the yellow rectangle compared with the whole rectangle and 
two linking the white rectangle compared with the whole rectangle. Note that when 
appropriate the fractions are shown as improper fractions rather than mixed fractions or 
integers. 
Key points: while selecting a rectangle pupils should note all the ratios and proportions that 
they can see; pupils should discuss how ratios can produce fractions; they should consider the 
advantages of using fractions in their lowest terms; they should discuss how these fractions 
might help them to solve ratio problems;many pupils find it difficult expressing ratios in their 
lowest terms; it helps if you have pupils use statements like “the yellow is three sevenths of 
the whole”; the link of fractions to ratios is not something that all pupils find easy. 
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Screen 2: Ratio and proportion of a rectangle. 
You are given green rectangle coloured in yellow of length 1 unit and height 1 unit. You can 
change the size of the rectangle by dragging the right-hand edge and the bottom edge. 
(Maximum dimensions are length 20 and height 10.) You are asked to drag these two edges to 
make a rectangle of your own choice. On clicking Next you are asked what is the ratio of the 
length of the rectangle to the height. You can then click and see this ratio (and in its lowest 
terms) before clicking Next. You are then asked to try to drag out another rectangle that is the 
same shape as yours starting from a blue dot in the bottom left-hand corner of the rectangle. 
If you can do this you are asked what you notice. 
Key points: pupils should consider ratios and the advantages of putting them into their lowest 
terms; when trying to find a similar rectangle (you may wish to use this word) pupils should be 
encouraged to explain how they will know when they have found one (or not) and what they 
might do to show that it is the same shape. 
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Screen 3: Ratio questions 
Two ratio problems are shown in orange boxes. You are asked to put the answers to them in 
the blue cells. You are asked how many different ways there are to work out the answers. 
Key points: encourage pupils to discuss their different methods; ask them to consider the 
advantages and disadvantages of alternative methods. 
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Review Whiteboard and Screen information 

 

Screen 1: Ratio and proportion in a rectangle 
You are given green rectangle coloured in yellow of length 1 unit and height 1 unit. You can 
change the size of the rectangle by dragging the right-hand edge and the bottom edge. 
(Maximum dimensions are length 20 and height 10.) You are asked to drag these two edges to 
make a rectangle of your own choice. On clicking Next you are asked what is the ratio of the 
length of the rectangle to the height. You can then click and see this ratio (and in its lowest 
terms) before clicking Next. A blue dot is shown in the top left-hand corner of the rectangle 
and this can be dragged out to make another rectangle that is the same shape as the original. 
Key points: pupils should consider ratios and the advantages of putting them into their lowest 
terms; when a similar rectangle is shown (you may wish to use this word) pupils should be 
asked to verify that its sides are in the same ratio as the original. 



SPIRE MATHS 
Stimulating, Practical, Interesting, Relevant, Enjoyable Maths For All 

http://jamtecstoke.co.uk/ Page 46 of 73 https://spiremaths.co.uk/ia/ 
 

 

Screen 2: Ratio questions 
Two ratio problems are shown in orange boxes. You are asked to put the answers to them in 
the blue cells. A hint is available for each of these, and once you have selected this you can 
see an animation of one way to work out the solutions to the problems. 
Key points: encourage pupils to discuss their different methods; ask them to consider the 
advantages and disadvantages of alternative methods; consider the advantages of the one 
shown to those of pupils; pupils should note that any method that works is valid. 
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Screen 3: SATs page: Ratios 
A yellow rectangle is shown with sides of known length. You are told that two rectangles are 
two be drawn with sides in the same ratio as the one shown. You are then given one 
measurement for each of these rectangles and asked to find the other. The first one involves 
more straightforward numbers than the second. 
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Screen 4: Vocabulary 
Vocabulary present: =, Add, Amount, Approximate, Approximately, Associative, Brackets: (), 
Cancel, Change, Commutative, Complement, Compound interest, Convert, Convert, Cost 
price, Currency, Decimal fraction, Decrease, Denominator, Difference, Direct proportion, 
Discount, Distributive, Divide, Divisor, Double, Enough, Equivalent, Estimate, Exchange rate, 
Factor, Guess, Halve, Improper fraction, Increase, Increase, Interest, Inverse, Loss, Lowest 
terms, Mixed number, Multiple, Multiply, Nearly, Not enough, Numerator, Operation, Order of 
operations, Partition, Percentage, Product, Profit, Proper fraction, Proportion, Proportional to: 
(symbol needed), Proportionality, Quotient, Ratio, Reciprocal, Recurring decimal, Remainder, 
Roughly, Sale price, Selling price, Service charge, Simplest form, Simplify, Subtract, Sum, Tax, 
Terminating decimal, Too few, Too many, Total, Unit fraction, Unitary method, Value, VAT 
(Value Added Tax). 
 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Proportion 
 
TYPE: Main 

OBJECTIVE(S): Direct proportion using algebraic methods, relating algebraic solutions to 
graphical representations of the equations. 

DESCRIPTION: 1 lets you investigating direct proportion by  choosing an equation of the 
form y = mx + c. 2 looks at ratios by letting you mix paint. 

OVERVIEW: Direct proportion - algebraic solutions. Ratios and paint. 

EQUIPMENT: One photocopiable master is available providing a template allowing for an 
equation, a table of values and a graph. 

 
TYPE: Review 

OBJECTIVE(S): Direct proportion using algebraic methods, relating algebraic solutions to 
graphical representations of the equations. 

DESCRIPTION: 1 is direct proportion. 2 is ratio problems. 3 is SATs page. 4 is vocabulary. 

OVERVIEW: Direct proportion - algebraic solutions. Ratios and paint. 

EQUIPMENT: None. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Main Whiteboard and Screen information 

 

Screen 1: Direct proportion 
You are told that you are going to use the screen for proportion and are asked to select a 
value of m and of c to make an equation of the form y = mx + c (where m varies from 0.5 to 
3.5). On Next a table is given showing the x and y values for your values of m and c. You are 
asked if the table shows that y is directly proportional to x and to explain your answer. You 
can click any three values of x and then click Next, when you are asked what you notice about 
the ratios of x to y. At any point once the table is available you can click Graph to see the 
graph of y = mx + c for your values of m and c. 
Key points: pupils should discuss how they might recognise direct proportionality in terms of  
numerical (i.e. ratios), tabular (i.e. position-to-term rules) and graphical representations; it 
may help raise issues if you try to find as a first point for your values of m and c one where 
the y-value is a simple multiple of the x-value. 
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Screen 2: Mixing your own paint 
You are shown a tin of white paint with 3 sliders that can control the amount of 3 colours that 
can be mixed to make the paint colour. For each colour you can put in between 0 and 8 units 
of that colour. Once you have selected your colour you click Next to see the colour and you 
are then asked a question about your colour ratios. The questions asked are of the form “You 
only have so many litres of one named colour left. How many litres do you need of another 
named colour to make up your paint?” or “You need to make up so many litres of your paint.  
How many litres do you need of one named colour?” Hints are available to help with this. 
Key points: it helps if you let pupils select their paint colours initially, though later you may 
want to choose appropriate ratios for them; you can always reverse the question and ask them 
to make a paint in a given ratio; let pupils discuss their methods with each other. 
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Review Whiteboard and Screen information 

 

Screen 1: Direct proportion 
You are told that you are going to use the screen for proportion and are asked to select a 
value of m and of c to make an equation of the form y = mx + c (where m varies from 0 to 3). 
On Next you can select to choose Graph or Table. When c = 0 you are shown that the ratio 
y/x is always the same for any points on the graph (when you click Graph) and you are shown 
that y is a multiple of x (when you select Table). For other values of c you are shown that y/x 
varies as the point on the graph changes (Graph) and that y is not a multiple of x when x = 0 
(Table).  
Key points: pupils should consider how they might recognise direct proportionality and note 
that this means that y/x is always a constant is the same as y is a multiple of x; it may be 
necessary for you to make pupils realise that true lengths are not shown on the diagram; 
pupils might not be aware that only one case is needed to show that the direct proportionality 
relationship does not hold (when x = 0); one or two pupils may appreciate that if you have a 
linear relationship then y = 0 when x = 0 is a necessary and sufficient condition for direct 
proportionality. 
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Screen 2: Ratios 
You are given a ratio problem where you are asked to make a recipe to make a total given 
amount (not an integer). You are given one of several different scenarios, for example the 
ratio and you are asked to find the amount of either the first or second ingredient to make the 
given amount. On Next an animation is available showing one way to solve the problem. 
Key points: some pupils will be put off by the use of non-integers here - we have used them 
deliberately to help illustrate the point that the methods works even if numbers are not 'nice'; 
have the pupils discuss the method and then have them keep a step ahead of the animation; 
note that there are other correct ways to solve this problem; you or your pupils could 
demonstrate other ways to do this. 
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Screen 3: SATs page: Cuboids 
You are told that a company makes cuboids in a given ratio. You are then told that you are to 
make another cuboid in the same ratio and are given one of the dimensions of the box. You 
are asked to find the missing dimensions. 
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Screen 4: Vocabulary 
Vocabulary present: Algebra, Algebraic expression, Brackets: ( ), Common factor, 
Commutative, Cubed, Cubic, Equals: =, Equation, Evaluate, Expression, Factorise, Formula, 
Function, Identically equal, Identity, Index law, Inequality, Linear, Linear equation, Multiply out, 
Partition, Prove, Quadratic, Simplify, Solution, Solve, Squared, Subject of the formula, 
Substitute, Symbol, Term, Therefore, To the power of, Unknown, Variable, Verify. 
 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Units and currency 
 
TYPE: Main 

OBJECTIVE(S): Convert between metric area measures, length measures, mass measures 
and volume measures. Use conversion graphs. 

DESCRIPTION: 1 - the hectare. 2 the size of units. 3 is converting units. 4 is areas of 
rectangles. 5 is currency conversions. 

OVERVIEW: Conversion between metric units and currency graphs. 

EQUIPMENT: Measuring apparatus may be helpful including tape measures and rulers, 
masses and volume measurers (borrowed from science, P.E.  and design 
technology departments). 

 
TYPE: Review 

OBJECTIVE(S): Convert between metric area measures, length measures, mass measures 
and volume measures. Use conversion graphs. 

DESCRIPTION: 1 is converting areas. 2 is converting between units. 3 is SATs page. 4 is 
vocabulary. 

OVERVIEW: Conversion between metric units and currency graphs. 

EQUIPMENT: None. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Main Whiteboard and Screen information 

 

Screen 1: The hectare 
You are shown that 1 hectare is equivalent in area to a square of size 100m, which can be 
represented as 100 squares of size 10m and as 10000 squares of side 1m (i.e. that a hectare 
is an area of 10,000 square metres). 
Key points: let pupils interpret the diagrams in their own ways; you may wish to link the size 
of a hectare to areas around the school or other familiar areas (for example the maximum size 
that a football pitch can be is 120m by 90m which is just over 1 hectare in size); you may wish 
to consider how many of the classroom you are in make up one hectare (many classrooms are 
40-50 square metres in area, so 20-25 of them would comprise 1 hectare). 
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Screen 2: The size of units 
You are asked to click Area, Length, Mass or Volume to convert metric units. You are then 
given a number of different units and asked to drag them into the correct order with the 
largest at the top. Once this is correct (use Check or Show) you can then see the conversion 
factors between consecutive units shown moving from largest to smallest and smallest to 
largest. They are shown in the form x 100 or ÷ 100 connected by arrows. 
Key points: pupils will not find this easy, since metric units and conversions within them are 
not usually well understood; you may wish to encourage pupils to look for examples of such 
measurements in real life before the lesson or use the internet to do this; you may wish pupils 
to discuss the links between length and area conversions and between length and volume 
conversions. 
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Screen 3: Converting between different units 
You are asked to click Area, Length, Mass or Volume to convert metric units. The screen then 
shows three rows of figures in yellow boxes, some metric units depending on the original 
choice, in white boxes, next to the standard abbreviation for the unit in yellow boxes. In 
addition there are four grey boxes, two either side of an equals sign. You are asked to drag 
yellow boxes into the grey cells to make some true statements. When you have a statement 
you click Check. 
Key points: pupils should discuss all the possible options and be challenged to make as many 
correct statement as possible; it helps if they can consider the statements as pairs and 
recognise that when one correct statement is found others can usually be found, noting that if 
you have 1 of one unit with 100 of another then you will have 1 of the second with the 
reciprocal of 100 (0.01) of the first (though you may not use this terminology). 
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Screen 4: Areas of rectangles 
You have to select one of four possible unit conversions. When you have done this you are 
given the dimensions of a rectangle in one of these units and asked to find its area in both this 
unit and the other named unit. A hint is available and in three of the cases this shows one unit 
along the left-hand and top of a square and the other unit along the bottom and right-hand side 
of the same square. In the fourth case two hints are available and one shows the rectangle is 
divided into a square cells of side 1 cm and the other square cells of side 1 mm. 
Key points: pupils will not find this easy, so you may need to refer back to earlier work; pupils 
will need to discuss the issue concerning conversions between lengths and corresponding 
conversions between areas. 
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Screen 5: Currency conversions 
You can select a currency from four and are then asked which points you would join to 
complete a currency graph. You are then asked to convert a given amount in one currency 
into the correct amount in the other. You can drag a horizontal and vertical line from the axes 
to help read the graph. You enter the answer into a blue cell and then have this checked. 
Key points: pupils should recognise how to draw such a graph and understand why it has to 
pass through (0, 0); pupils should discuss the other point that the graph will pass through but 
may not recognise the drawing (i.e. accuracy advantages) of having that point as far away 
from the origin as possible; some pupils may not read the scales correctly; note that a 
graphical based answer is expected - not a calculated answer; pupils should be encouraged to 
check the answer. 
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Review Whiteboard and Screen information 

 

Screen 1: Converting areas 
You are asked to click to convert between four different units of area: square millimetres and 
square centimetres; square centimetres and square metres; square millimetres and square 
metres; and square metres and hectares. On clicking one of these options you are shown the 
relationship between one unit and the other, for example 1 cm = 10 mm (in different colours 
on opposite sides of a square) and told, in the same example, that 1 square centimetre equals 
100 square millimetres. You can then click Next to see how to convert one area to another, for 
example by multiplying by 100 for square centimetres to square millimetres and by dividing by 
100 for square millimetres to square centimetres. 
Key points: pupils will not find this easy, since metric units and conversions within them are 
not usually well understood; it does help if you consider the relationships before you see them; 
especially when converting between the units; it helps if pupils discuss how they would 
convert the units before they see how it is done; encourage pupils to extend to other cases for 
example when dealing with enlargements; you may also wish to extend to volumes. 
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Screen 2: Converting units 
You are asked to click Area, Length, Mass or Volume to convert metric units. The screen then 
shows two identical columns of units depending on the original choice, in white boxes, next to 
the standard abbreviation for the unit in yellow boxes. You are asked to click one box from 
each column to see a conversion between the units. You click Show and can see what one unit 
from the left-hand column is in terms of the unit in the right-hand column. 
Key points: pupils should make a statement then you can use this to check the statement 
made; note that you can also use this to check the 'inverse' statement. 
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Screen 3: SATs page: Packaging 
You are given some information about one of several types of goods. You are then asked two 
questions with one part involving a calculation using a unit and the information given and the 
other part involving a conversion between units. 
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Screen 4: Vocabulary 
Vocabulary present: Acute angle, Angle, Arc, Area, Area, Average speed (distance/time), 
Bearing, Centre, Chord, Circumference, Column, Compound measures, Coordinates, Cubic 
centimetre (cm3), Cubic metre (m3), Cubic millimetre (mm3), Density, Diameter, Direction, 
Displacement, Distance, Edge, Intersection, Metres per second (m/s), Miles per hour (mph), 
Obtuse angle, Origin, Perimeter, Perimeter, Position, Pressure, Pythagoras’ theorem, Radius, 
Reflex angle, Right angle, Row, Sector, Segment, Set square, Space, Speed, Square metre 
(m2), Square metre (m2), Square millimetre (mm2), Square millimetre (mm2), Surface, 
Surface, Surface area, Surface area, Tangent, Three-figure bearing, Volume, X-axis, Y-axis. 
 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Maps and scale drawings 
 
TYPE: Main 

OBJECTIVE(S): Use and interpret maps and scale drawings. 

DESCRIPTION: 1 has maps and scales. 2 is scale drawing. 3 is word questions about 
lengths and areas. 

OVERVIEW: Use and interpret maps and scale drawings 

EQUIPMENT: It may help to have maps available or to use Internet sites that show 
maps. 
One photocopiable master is available showing all the maps and scales 
from this activity. 

 
TYPE: Review 

OBJECTIVE(S): Use and interpret maps and scale drawings. 

DESCRIPTION: 1 is areas from a scale diagram. 2 is SATs page. 3 is vocabulary. 

OVERVIEW: Use and interpret maps and scale drawings 

EQUIPMENT: None. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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Main Whiteboard and Screen information 

 

Screen 1: Maps and scales 
You are shown one of several maps and asked to measure the direct distance between two 
points with an on-screen ruler and then convert this to a real distance using the given scale. 
Once you have done this you are then asked to calculate the distance by road using an on-
screen 'trundle wheel equivalent. 
Key points: pupils should complete similar tasks using real maps or those that are included 
here; note that measuring is the simple part, the difficulty comes in converting the measured 
distance to the real distance; you may want your pupils to visit internet map sites; note that 
your school may have Ordnance Survey maps (if they ordered the free ones in 2004). 
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Screen 2: Scale drawing 
You are given a small diagram of a given angle within two lines of given length and asked to 
draw the diagram to scale using the on-screen tools (ruler, pencil, compass and protractor) 
and asked to find a missing length. 
Key points: this is a test of drawing skills so you may want to have a pupil demonstrate the 
required method; note that another way to do this is to have the pupils lead another pupil 
through the method. 
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Screen 3: Scale factors and area 
You are given a question in words concerning lengths and areas on a map of a given scale 
factor. You are asked to find a real distance and length based on these measurements. 
Key points: pupils are likely to find this difficult and may need to draw lines or diagrams of 
their own to help them understand what to do; wherever possible have them lead you through 
this rather than tell them what to do; you may wish to link this to work with enlargement. 
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Review Whiteboard and Screen information 

 

Screen 1: Area and scales 
A rectangle or triangle is shown and you are told that it is drawn to scale. A ruler is available 
and you are given the scale of the drawing. You are then asked to find the ‘true’ area of the 
shape on the screen. You can enter your answer and then be shown one way to work out the 
answer. 
Key points: pupils should discuss their methods, pupils find conversion of area units difficult 
and often make mistakes; since there are several ways to do this; the method shown, where 
the units are changed before an area calculation is carried out, gets round the problem of 
dividing by the square of the conversion units - however this should be addressed at some 
point. 
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Screen 2: SATs page: Distance 
Four metric lengths are given in mixed units. You are asked to place them in order of length 
starting with the shortest - you do this by placing them in four grey cells. 
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Screen 3: Vocabulary 
Vocabulary present: 2D, 3D, Bisect, Bisector, Circle, Congruent, Cross-section, Cube, Cuboid, 
Cylinder, Delta, Edge, Elevation, Equilateral, Face, Hemisphere, Hypotenuse, Isometric, 
Isosceles, Kite, Mid-point, Net, Parallelogram, Plan, Plane, Prism, Projection, Pyramid, 
Pythagoras’ theorem, Quadrilateral, Rectangle, Rhombus, Right-angled, Scalene, Similar, 
Similarity, Sphere, Square, Tessellate, Tessellation, Tetrahedron, Trapezium, Triangle, Vertex, 
Vertices, View. 

 
Spire Maths interactive files available in a flash format at: https://spiremaths.co.uk/ia/ 

Unfortunately they will not work on iPads or iPhones. 
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