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INTRODUCTION
This guide has been created by specialist maths practitioners with considerable experience of
delivering Functional Skills Maths in the Further Education sector.
The Department for Education (DfE) guidelines have been used as a framework for the guide
and to assist teachers or assessors to deliver the new Functional Skills exam (2019) regardless
of the exam board they are using.
Topics have been split into the three main categories:
 Using numbers and the number system
 Using common measures, shape, and space
 Handling information and data.
Each topic will be split based on DfE guidelines, giving an example of application and examples.
Suggestions will be offered on teaching materials and misconceptions that are quite common.
Each section will focus on problem solving skills and how to apply.
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USING NUMBERS
AND THE NUMBER
SYSTEM
Pg

Topic covered

7

Read, write, order and compare large numbers (up to one million)

9

Recognise and use positive and negative numbers

11

Multiply and divide whole numbers and decimals by 10, 100, 1000
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Use multiplication facts and make connections with division facts

15

Use simple formulae expressed in words for one or two-step operations

17

Calculate the squares of one-digit and two-digit numbers
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Follow the order of precedence of operators

21

Read, write, order and compare common fractions and mixed numbers
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Find fractions of whole number quantities or measurements

25

Read, write, order and compare decimals up to three decimal places

27

Add, subtract, multiply and divide decimals up to two decimal places

29

Approximate by rounding to a whole number or to one or two decimal places

31

Read, write, order and compare percentages in whole numbers

33

Calculate percentages of quantities, including simple percentage increases
and decreases by 5% and multiples thereof

35

Estimate answers to calculations using fractions and decimals

37

Recognise and calculate equivalences between common fractions, percentages
and decimals

39

Work with simple ratio and direct proportions
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USING NUMBERS AND THE NUMBER SYSTEM – WHOLE
NUMBERS, FRACTIONS, DECIMALS AND PERCENTAGES
DFE GUIDANCE
Using numbers and the number system: learners at Level 1 are expected to be able to count in steps of
various sizes, including negative numbers; read write and understand positive whole numbers to one
million. They can order and compare whole numbers of any size, and fractions, ratios and decimals and
recognise the effect of multiplying and dividing of 10, 100 and 1000. They can identify, compare, and
extend a range of numerical and spatial patterns, use, understand and calculate with fractions, decimals
and percentages and calculate simple interest. For specific content on numbers and the number system
– see below.
Content
1

Read, write, order and compare large numbers (up to one million)

2

Recognise and use positive and negative numbers

3

Multiply and divide whole numbers and decimals by 10, 100, 1000

4

Use multiplication facts and make connections with division facts

5

Use simple formulae expressed in words for one or two-step operations

6

Calculate the squares of one-digit and two-digit numbers

7

Follow the order of precedence of operators

8

Read, write, order and compare common fractions and mixed numbers

9

Find fractions of whole number quantities or measurements

10

Read, write, order and compare decimals up to three decimal places

11

Add, subtract, multiply and divide decimals up to two decimal places

12

Approximate by rounding to a whole number or to one or two decimal places

13

Read, write, order and compare percentages in whole numbers

14

Calculate percentages of quantities, including simple percentage increases
and decreases by 5% and multiples thereof

15

Estimate answers to calculations using fractions and decimals

16

Recognise and calculate equivalences between common fractions, percentages
and decimals

17

Work with simple ratio and direct proportions
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1. Read, write, order and compare large numbers (up to one million)
Application + Activities
Learners are expected to be able to recognise and work with numbers up to 1 million; being able to
read and write the numbers as digits and as words. There is a further expectation that they can
recognise place value so they can order and compare numbers based on this.
Learners who are very weak with place value may have to go back to physical and visual
demonstrations. Bunching straws into sets of 10 and exploring Hundreds, Tens and Units this way
will help. If they are more comfortable with the concept of what numbers represent in place value,
you can progress onto tasks that involve moving digits between columns and explore the changes
this has made to the values even if the digits are not changing. This will also present an opportunity
to explore the impacts of gaps within numbers that get filled with zeros allowing for discussions on
how zero is used in common practice.

Tips & Misconceptions
As discussed, place value can cause issues if a learner is not fully confident with it so even with
older learners exploring this with manipulatives may be necessary. Otherwise actually getting them
to write out the actual values separately for each column will help visualise it for the learner (i.e.,
347 is actually a 300, a 40 and a 7).
This can also lead to problems where learners cannot accurately relate a worded number to its
appropriate place values. Linking work to the place value columns should help them address this.
It is not as common but zero can be mis-interpreted or even ignored having an impact on the
overall perception of a number causing the learner to change the overall value. For learners such
as these exploring gaps in number and the purposes of a zero will help address it.

7

Example & Solution

https://marsmaths.com
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2. Recognise and use positive and negative numbers
Application + Activities
Learners are expected to be able to interpret and use positive and negative numbers in
practical contexts. Often this can feature in temperature or bank statement style questions

To explore this further, learners can use the below linked set of “follow me” cards as part of
a classroom-based activity. Apart from the first and last cards they are shared out amongst
the learners. The teacher can start off with the first card and then learners are expected to
use that information and apply their cards instructions to find out if they are the next card in
line.
For example one learner has “-1°C” and their clue to the next card is “The temperature
falls by 11°C”. This is great because if a learner is not confident about their card it will
promote conversation with those nearest to them.
Having a clearly visible number line when exploring these types of activities can help.

https://www.skillsworkshop.org/resources/positive_negative_temperatures_follow_me_cards

Tips & Misconceptions
Learners can often take numbers at their face value which causes misconceptions.
They can sometimes see -3 as being bigger than 2. For a learner facing these issues
bringing it back to relatable real-world examples should help them address errors in
thinking.
Learners sometimes mix-up both face value and rules for negatives. -4 + 6 can produce
both -2 and -10 as incorrect answers due to this. They either add 4 to 6 and remember a
single negative makes the answer negative or keep the numbers in order and do the
subtract so 4 subtract 6. This can be addressed on a number line and think of the first
number (including its sign) as a “starting point” and the second number and its sign are
what is happening.
This can then be further confused with rules for negatives when multiplying and dividing.
This is best explored by showing that -3 x 2 can also be represented as -3 + -3.

9

Example & Solution

https://www.mathsgenie.co.uk/resources/4_negative-numbers.pdf
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3. Multiply and divide whole numbers and decimals by 10, 100, 1000
Application + Activities
Learners are expected to confidently multiply and divide any number by 10, 100 and 1000.
Demonstrating this ability with and without a calculator and showing an understanding of
the inverse relationship between these
A perfect activity for this links nicely with any place value work you are doing or have done.
It involves printing out, laminating and cutting out the below placemat and a lot of separate
digits to allow for play and exploration with multiplying and dividing. Learners can
manipulate numbers on the sheet or even attempt to do sums that are provided through
the link.

http://www.greatmathsteachingideas.com/2012/02/16/a-kinaesthetic-resource-for-multiplying-and-dividing-by-10100-and-1000/

Tips & Misconceptions
The most common errors fall either with adding zeros incorrectly or moving the decimal
place incorrectly. This is mostly rooted in the learners trying to implement a poorly
remembered system earlier in their education i.e., times by 10 you just add a zero.
The best way to address this is by working with numbers they are comfortable with and
applying x10, ÷10, x100, ÷100 and from there discussing how the numbers change. Once
this is established you can add 0.5 to one of their numbers and apply the same processes
discussing further what is now happening which should hopefully highlight how the decimal
place or place value is changing.

1
1

Example & Solution

https://marsmaths.com/
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4. Use multiplication facts and make connections with division facts
Application + Activities
Learners are expected to be able to recognise and use multiplication facts and the inverse
operations of these. This is one way to apply a learner’s knowledge to a check the answer
to a question.
A perfect activity for this is the following TES resource that across a PowerPoint and
differentiated worksheets explores many sums that practice inverted operations for each
one. This allows learners to repetitively practice the same processes hopefully allowing
them to see and predict these relationships.

https://www.tes.com/teaching-resource/multiplication-and-division-inverse-operations-11382496

Tips & Misconceptions
A learner can sometimes struggle to see multiplication and division as linked operations.
They may be comfortable with the facts of multiplication as it has been learnt by rote such
as 3 x7 but then do not link 21 ÷ 3. If not addressed this can cause issues further into the
curriculum when looking at solving equations as that requires being comfortable with
inverse operations.
Learners can be helped to understand this further by just taking a few numbers and just
playing around with them and different operations to see what effect it has on the answers.

1
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Example & Solution

Functional Skills Qualification in Mathematics at Level 1
Sample assessment materials (SAMs) – Issue 1 – June 2019
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5. Use simple formulae expressed in words for one or two-step operations
Application + Activities
Learners are expected to be able to follow or identify simple formulae in order to find solutions to
problems that can be solved systematically. This can be in the form of common formulae such as
Speed/Distance/Time and converting between Celsius or Fahrenheit or other systems that have
repeatable maths calculations for a solution.
One resource that can help learners practice using formulae for different inputs is a Functional
Skills resource based around Formula 1 racing where learners are asked to use formulae to work
out fuel requirements, speed and weights etc.

https://www.skillsworkshop.org/resources/formula_1_functional_maths

Tips & Misconceptions
If it is not clearly stated in what order an equation needs to be worked out incorrect answers can be
made. The best ways to address this is to revisit ones where errors are being made quite regularly.
There are then two approaches that can be taken to help overcome difficulties. The first one is to
use estimation and logic; for example, distance ÷ speed = time so if speed goes up then start
asking learners what impact this will take on how long it takes to complete a journey.
Secondly is applying a flowchart method to the sums helping learners apply a systematic approach
to the questions. Help learners imagine the “journey” with the start and finish points with the
individual stages in between as boxes.

1
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Example & Solution

Edexcel Practice Paper Level 1 February 2018
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6. Calculate the squares of one-digit and two-digit numbers
Application + Activities
Learners are expected to know, identify and calculate the square numbers for both one- and twodigit numbers. This can be found in both the calculator and non-calculator sections so knowing the
square numbers to 12 will be useful.
A good activity for learners to really get to grips with a square number and how it differs from other
numbers is the below activity involving squares in different patterns. It asks the learners to explore
relationships between the number of squares you have and the shapes that can be made with
these; hopefully identifying there are only certain numbers that can generate true squares.

https://nrich.maths.org/5158

Tips & Misconceptions
The most common error to be made with square numbers is to interpret the power of 2 as being
the same as multiplying the base number by 2. Possibly the best way to overcome this issue can
be approached a few ways. You can look at square numbers in reference to a multiplication grid
showing the square numbers on the diagonal, as physical “squares” to work out the areas or to
break the square number down into its multiplication sum demonstrating that 4² is exactly the same
as 4 x 4.

1
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Example & Solution

https://corbettmaths.com/wp-content/uploads/2013/02/square-numbers-and-square-roots-pdf1.pdf
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7. Follow the order of precedence of operators
Application + Activities
Learners are expected to be able to use the correct order of operation, justify when the correct
order of operation has not been used and use the correct order of operations to find errors in
calculations. Working through the BIDMAS formula is like the code cracking and learners really
take on the challenge.
Create a Tarsia jigsaw puzzle activity so that it contains 5 mistakes that highlight common
misconceptions. Give learners the opportunity to practise how to use order of operations by
matching up elements and convince you that each one is incorrect.
Let learners explain the mistake that has been made and then decide what the answer should have
been. Similar activities can be found on: https://www.tes.com
To create your own activity in a form of jigsaws or dominos use an editor designed for Teachers of
Mathematics available on: http://mmlsoft.com/index.php/products/tarsia

1
9

Tips & Misconceptions
When learners complete the given activity, inspire them to review their answers. Learners can find
the answer that makes sense to them through reading each other calculations. Encourage learners
to write good explanations, so they will be improving their own understanding and helping the other
learners.
The classic misconception is that learners are simply carrying out the operation of order, from the
left to the right. This suggests that learners are not only forgetting the rules of operations but in
misapplying and misunderstanding them following a clear implication in the word ‘BIDMAS’ itself.

Example & Solution

(Edexcel Mathematics Foundation May 2019 Paper 1)
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8. Read, write, order and compare common fractions and mixed numbers
Application + Activities
Learners are expected to be confident with common fractions and mixed numbers; being
able to interpret them and understand them well enough to place them in ascending or
descending order.
There are two good exercise that can be used in class to help learners develop confidence
with this area. Both are from TES and the first one uses the popular Minions from
Despicable Me. It promotes discussions over how fractions compare to each other;
building on the basic fractions knowledge and applying that to more complex fractions.
https://www.tes.com/teaching-resource/minions-comparing-fractions-6390648

The second one is a cut out and matchup the cards activity where learners are expected to
develop confidence through discussions and collaborative activities to match pictures, the
mixed number this relates to and the improper fraction also.
https://www.tes.com/teaching-resource/mixed-and-improper-fractions-matchup-11755145

Tips & Misconceptions
The most common area for errors is that learners know that 4 is greater than 2 so
therefore 1/4 must be bigger than 1/2 and also, they presume that the value between 1/6
and 1/7 is the same as the value between 1/3 and 1/4 because they apply what they know
regarding whole number calculations.
This is a very common area for confusion and can be hard for learners to overcome
however some successful strategies can be to demonstrate that 1/2 is 0.5 as a decimal
because 1 ÷ 2 = 0.5 this can then be linked with maybe 4/8 is also 0.5 demonstrating that
there are fractions with larger numbers that are the same. This process can also be
applied to comparing fraction sizes by showing 1/4 is bigger than 2/50 as 1 ÷ 4 = 0.25 and
2 ÷ 50 = 0.04. Be cautious with this approach though as you may find that a learner is also
weak on their understanding of decimals which will then need addressing separately.
Another approach to show how fractions compare is to use the traditional method of
splitting similar shapes into smaller and smaller fractions to demonstrate how fractions
relate to proportions of a shape rather than a concrete number. This can work quite nicely
for mixed numbers as it can be easily demonstrated what a “whole” is irrespective of how
many parts it has been split into.

2
1

Example & Solution

https://marsmaths.com
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9. Find fractions of whole number quantities or measurements
Application + Activities
Learners are expected to be able to calculate any fraction of whole number quantities or
measurements.
Create an activity as a handout including a table with fractions of a quantity, bar model and
solution. Link the fractions to something that is commonplace in everyday life such as fruit,
𝟏
vegetables to show an amount, e.g., 𝟗 of 𝟒𝟓 carrots.
Get learners to devise their own questions and then share them with others to explore what each of
the others have come up with. What have the learners understood from this activity regarding
fractions of a quantity?
Stress learners that to find a fraction of an amount or quantity it is simply a matter of dividing an
amount by the ‘bottom number’ and multiply the amount by the ‘top number’ and vice versa, e.g.
𝟏
of 𝟒𝟓 means 𝟒𝟓 ÷ 𝟗 × 𝟏 or 𝟒𝟓 × 𝟏 ÷ 𝟗. Encourage learners to understand that ‘OF’ means
𝟗
𝟏

𝟏

𝟏

‘MULTIPLY’, so then they can calculate on fractions, e.g., 𝟗 of 𝟒𝟓 means 𝟗 × 𝟒𝟓 = 𝟗 ×

𝟒𝟓
𝟏

.

Here is an example from https://www.piximaths.co.uk/fractions

Tips & Misconceptions
Learners are often mistaken and usually divide an amount by ‘the number on top’
and then multiply by ‘the bottom number’. They may even divide the amount by
both numerator and denominator which leads to incorrect answers.
The common misconception when finding fractions of quantities is also that
learners do not grasp the size of a fraction (sensible solution).

2
3

Example & Solution

(Edexcel Mathematics Foundation November 2020 Paper 3)

2
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10. Read, write, order and compare decimals up to three decimal places
Application + Activities
Learners will need to apply place value in numbers with up to three decimal places as read, write
and compare any group of decimals.
A good use of understanding place value is to use the monetary system which is familiar to all
learners as they will all use it every day.
This could be introduced with different coins to get the learners to understand and grasp the
various units.
Emphasise to learners how to use zero as a place holder and stress that they can only use the £
sign or the p sign as appropriate
As an active learning exercise, the cards need to be cut out, put into packs, and given out to
learners to match them so they can understand which of the cards matches and why.
Get the learners to have a short discussion what they have understood from completing this activity
and what the misconceptions there could be.

50p

£0.50

£0.50p

0.5

0.50

50

£0.5

0.5p

50.0p

£50.0

£05.0

£50

Tips & Misconceptions
Decimals are another way of representing numbers which are not whole numbers and another way of
writing fractions. The decimal point separates the whole number from the numbers (parts) less than
one. The role of the decimal point is to indicate the unit position (to its left).
The common error is that learners compare whole numbers in decimals and misunderstand the
importance of place value. As a result, some of the learners believe that as there are more digits after
the decimal point as bigger the number is and vice versa.
Some learners can be confused by an internal zero. Hence, they are not considering the zero as a
place holder.
Reciprocal thinking can also be one of the most common misconceptions as learners incorrectly
1
1
associate decimals with fractions, e.g., 0.3 as representing and 0.4 as representing therefore
3

4

concluding that 0.3 is larger.

2
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Example & Solution

(Edexcel Mathematics Foundation November 2020 Paper 1)

(Edexcel Mathematics Foundation November 2020 Paper 1)
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11. Add, subtract, multiply and divide decimals up to two decimal places
Application + Activities
Learners are expected to be able to add, subtract, multiply and divide decimals up to two decimal
places. Give learners the opportunity to discuss how they could approach this task by introducing
the rules of calculations with decimals.
Choose some questions to start with to allow learners to grasp the idea of operations with
decimals. Encourage learners to create their own questions and ask to answer them in pairs.
Find a learner who has used a different method to get the answer. Ask learners, as pairs, to
discuss the methods they have used and decide which they each prefer.
Similar resources are available on: https://www.skillsworkshop.org/maths
You buy snacks from a vending machine.
The vending machine takes these coins.

1. Work out the total cost of one bottle of orange juice
and one bar of Diary Milk.
2. You would like to buy a bag of Salt & Vinegar
flavoured crisps, two Snickers bars and three bottles
of water. You only have eight 50p coins. Do you have
enough money to buy all the items?
3. You bought three items from the vending machine.
The first item was 49p. The second item bought was
£0.75. The total cost of all three items was £1.85.
What was the cost of the third item you bought?
4. You buy a bottle of water every day in a week (7
days) from the vending machine. How much money
would you spend?
5. There is one drink in the vending machine that is
twice as much expensive as the other item. Identify
these two items. Show you working.

Tips & Misconceptions
Ensure learners that there is no need to develop new rules for multiplication and division of decimals
because the same digits will be in the answer regardless of the decimal point. The computation can be
performed as with whole numbers and the decimal can be placed in the correct position after the
procedure is completed.

Stress that for adding and subtracting decimals they need to line up the decimal point. Emphasise
that to multiply a decimal by a whole number they first need to multiply without decimal points and
then put the decimal point back into the answer. Ensure that learners count how many numbers
are after the decimal point in the decimal number that they are multiplying. Their answer should
have the same number of digits after the decimal point.
To multiply a decimal by another decimal, learners need to take out the decimal points so that they
are whole numbers and apply any method to multiply them. Similarly, as multiplying by a whole
number – they need to count the total number of decimal places in both numbers being multiplied
and insert the decimal point counting the same number of decimal places, starting at the end of the

2
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answer. Highlight that when dividing decimals by a whole number, learners divide as usual but
keep the decimal points aligned. Note that the decimal points are aligned. To divide a decimal by
decimal, change the number you are dividing by to a whole number. Do this by multiplying by 10,
100 or 1000. Do the same to the number you are dividing.
Example & Solution

(Edexcel FS Mathematics Level 1 June 2018)

2
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12. Approximate by rounding to a whole number or to one or two decimal places
Application + Activities
Learners are expected to approximate by rounding to the required accuracy. The idea is that
learners can estimate calculations and use them in real life problems.
Advise learners to read the question carefully, to identify whether they need to round numbers to a
whole number or to one or two decimals places and demonstrate how to work out which digit to
consider when rounding up or down.
Activity examples
Arrange learners in teams and give shopping lists to each team. Ask them to round each price to
the nearest £𝟏 or to ten pence and shout out the total, as quickly as they can. The first team with
the correct answer could win a point each time.
Tips & Misconceptions
 The key digit is immediately to the right of the place value you are rounding to:
- Round down when the key digit is 1, 2, 3 or 4.
- Round up when the key digit is 5, 6, 7, 8 or 9.
The common misconception is that learners think they need to move the decimal point when
rounding. Illustrate the use of a number line to help work out visually the number that is ‘nearest’.

2
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Example & Solution

(Edexcel Mathematics Foundation November 2020 Paper 1)

(Edexcel FS Mathematics Level 1 - Sample Assessment – Section A – September 2019)
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13. Read, write, order and compare percentages in whole numbers
Application + Activities
Learners are expected to be able to read, write and order percentages in whole numbers.
Give learners to opportunity to discuss that and explain that “per cent” means out of a hundred and
emphasise that percentages are referring to a fraction that is out of one hundred. Instead of writing
it as a fraction, we use the per cent symbol (%).
Here are some sample activities: https://www.marsmaths.com

Tips & Misconceptions
A percentage bar can be used to visually represent 0% to 100% of a number; this will help
learners’ understanding of the percentage scale in addition to providing learners with a reference
point when calculating.

Learners do not usually understand that percent is a number out of one hundred. Some learners
believe that percent cannot be greater than 100 and they do not realize that one whole equal
100%.

3
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Example & Solution

https://www.marsmaths.com
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14. Calculate percentages of quantities, including simple percentage increases and
decreases by 5% and multiples thereof
Application + Activities
Learners are expected to be able to calculate percentages of given quantities as well as being able
to increase and decrease an amount by 5% and multiples thereafter.
Stress that learners can apply the bubble method for 10% - they move from 10% to 1% and 20 %
etc then to 15% and so on.
Embed the idea of finding 𝟓𝟎% of a quantity by dividing by two and link that to relationship with
fractions. Next develop and explore strategies of finding 𝟐𝟓% and 𝟕𝟓%. Experiment with other
percentages and allow learners to discover the methods of calculating the value of percentage
increases and decreases.
Arrange learners in teams. Ask them to work out the cost of each holiday and decide which is the
best value. There are four possible destinations to choose from, but they need to find the cheapest
deal. State that there are 2 adults and 2 children going away for two weeks.
Similar activities can be found on: https://www.tes.com

Tips & Misconceptions
Encourage learners to apply the multiplier method when they are using a calculator. Firstly, ask
learners to consider what the overall percentage would be after the figure has had its percentage
increase or decrease added or subtracted. Then ask them to convert this amount to a decimal,
before finally multiplying by the number in question.

3
3

Calculating percentages of quantities, a learner may know they need to divide by 100 then multiply
by the number before % sign but do not really understand why? Using everyday scenarios such as
booking a holiday, buying furniture, VAT may address this weakness by making it relevant and link
to the learners understanding of the concept. A key learning point is to understand
how percentages can exceed 100%.
Learners sometimes confuse 70% with a scale of 70 rather than 0.7. It is important to help learners
to appreciate that fractions, decimals and percentages are just equivalent ways of writing the same
quantity.
Some learners believe that an increase of n% followed by a decrease of n% restores the amount to
its original value.
Example & Solution

(Edexcel FS Mathematics Level 1 June 2018)

3
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15. Estimate answers to calculations using fractions and decimals
Application + Activities
Learners are expected to estimate answers to their calculation using fractions and decimals. They
need to understand that estimating means a rounded figure not the actual figure. Stress that
estimation skills are valuable skills in real life.
Ask learners to work out a few examples involving fractions and decimals to compare their
estimations with the actual values to grasp the idea and importance of estimations. (see link:
https://www.marsmaths.com)
Example

Estimation

Actual value

𝟑
𝟕
×
𝟏𝟔 𝟏𝟑
𝟑
𝟏𝟔

of 𝟐𝟎

𝟎. 𝟒𝟓 × 𝟏𝟓𝟎
𝟎. 𝟒𝟓 of 7𝟎
𝟒. 𝟑𝟒 × 𝟏𝟗. 𝟐
𝟏𝟏. 𝟐

Tips & Misconceptions
Sensible approximation of an answer helps to resolve problems caused by misconceptions. Ensure
learners to recognize the importance of estimating before calculating as it leads to a sensible answer.
This way learners will know when they have made an error. Encourage learners to check if their
answers are similar to their estimation.
The most common misconception is that learners do not read questions carefully and they calculate
using the actual values instead of estimating. Another misconception is that learners struggle with
rounding.
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Example & Solution

(Edexcel Mathematics Foundation Specimen Papers Set 1)
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16. Recognise and calculate equivalences between common fractions, percentages, and
decimals
Application + Activities
Learners need to be able to recognise and calculate
equivalences between fractions, decimals, and percentages.
Ensure learners that fractions, decimals, and percentages are
just different ways of showing the same value and that the
conceptual connections between them are very strong.
They can be written in different forms.
Allow learners to have a good grasp of calculating
equivalences between fractions, decimals and percentages.
Here is an excellent interactive resource that helps learners to
better understand those visual conversions.
https://www.mathsisfun.com/decimal-fraction-percentage.html
1

1

Fractions might be used when telling the time (e.g., past), in shop sale (e.g., off), in recipes
4
3
(e.g., half a dozen).
Decimals might be used when working with money or to show probability.
Percentages might be used in sales, weather forecasts (to tell the chances of rain), to calculate
VAT and income tax. Banks also use percentages for loans rates, mortgages and saving accounts.

Tips & Misconceptions
Stress learners that sometimes in business we may choose between fractions, decimals and
percentages to make a sale item look more appealing to customers. For example, 20% off may
1
sound more appealing than 5 off a sale item, even though they are really the same amount.
This diagram might help learners to understand changing between each of them.

Learners use their knowledge of common equivalent fractions and decimals to find the equivalent
percentage. A common misconception is that 0.1 is equivalent to 1%. Diagrams may be useful to
support understanding the difference between tenths and hundredths and their equivalent
percentages. Bar models and other visual representations may be also helpful in supporting their
understanding.

3
7

Example & Solution

(Edexcel Mathematics Foundation November 2020 Paper 1)

(Edexcel Mathematics Foundation November 2020 Paper 3)
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17. Work with simple ratio and direct proportion
Application + Activities
Learners need to be able to use ratio notation, reduce a ratio to its simplest form and divide a
quantity into two parts in a given ratio. They are also expected to be able to solve problems
involving direct proportion.
Create a matching cards activity in which learners can interpret practical scenarios that implicate
proportional relationships in terms of ratios and the total numbers of equal parts involved in them.
Ask learners to work in pairs/small groups and discuss how to match ratios (white cards) with the
statements about parts (blue cards) and the practical situations and actual amounts which
correspond with them (yellow cards).
Some of the details in the scenarios could be adapted to suit their vocational course or learning
context.
Here is an example from https://www.skillsworkshop.org

Tips & Misconceptions
The frequent error is that learners often write the numbers in a ratio in the wrong order. Some of
the learners do not simplify ratios fully and the others try to simplify ratios without ensuring the
units are consistent.

3
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Example & Solution

(Edexcel FS Mathematics Level 1 February 2018)

4
0

SKILLS CHECKLIST
Use the below checklist to complete an initial diagnostic and to track progress throughout using a
RAG system.
LEARNER NAME:
Level 1 – using numbers and the
number system – whole numbers,
fractions, decimals and percentages
1. Read, write, order and compare
large numbers (up to one million)
2. Recognise and use positive and
negative numbers
3. Multiply and divide whole numbers
and decimals by 10, 100, 1000
4. Use multiplication facts and make
connections with division facts
5. Use simple formulae expressed in
words for one or two-step operations
6. Calculate the squares of one-digit
and two-digit numbers
7. Follow the order of precedence of
operators
8. Read, write, order and compare
common fractions and mixed numbers
9. Find fractions of whole number
quantities or measurements
10. Read, write, order and compare
decimals up to three decimal places
11. Add, subtract, multiply and divide
decimals up to two decimal places
12. Approximate by rounding to a
whole number or to one or two
decimal places
13. Read, write, order and compare
percentages in whole numbers
14. Calculate percentages of
quantities, including simple
percentage increases and decreases
by 5% and multiples thereof
15. Estimate answers to calculations
using fractions and decimals
16. Recognise and calculate
equivalences between common
fractions, percentages and decimals
17. Work with simple ratio and direct
proportions
b

Initial
Diagnostic

Review 1

Review 2

Review 3
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USE OF COMMON
MEASURES,
SHAPE AND SPACE
Pg
Topic covered
44 Calculate simple interest in multiples of 5% on amounts of money
46

Calculate discounts in multiples of 5% on amounts of money

48

Convert between units of length, weight, capacity, money time

58

Recognise and make use of simple scales on maps and drawings

60

Calculate the area and perimeter of simple shapes including those that are made up of a
combination of rectangles

64

Calculate the volumes of cubes and cuboids

66

Draw 2-D shapes and demonstrate an understanding of line symmetry and knowledge of the
relative size of angles

70

Interpret plans, elevations, and nets of simple 3-D shapes

72

Use angles when describing position and direction, and measure angles in degrees +
Bearings

4
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DFE Guidance for Measure, Shape and space .

Use of common measures, shape and space: learners at Level 1 are expected to be able to work out
simple relationships between common units of measurement to define quantities, also involving
mathematical terms for position and direction. They can apply and use calculations with common
measures including money, time, length, weight and capacity. They can visualise, draw and describe 2-D
and 3-D shapes and use properties of 2-D shapes in calculations.

Content
18 Calculate simple interest in multiples of 5% on amounts of money
19 Calculate discounts in multiples of 5% on amounts of money
20 Convert between units of length, weight, capacity, money time
21 Recognise and make use of simple scales on maps and drawings
22 Calculate the area and perimeter of simple shapes including those that are made up of a
combination of rectangles
23 Calculate the volumes of cubes and cuboids
24 Draw 2-D shapes and demonstrate an understanding of line symmetry and knowledge of the
relative size of angles
25 Interpret plans, elevations, and nets of simple 3-D shapes
26 Use angles when describing position and direction, and measure angles in degrees
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18.Calculate simple interest in multiples of 5% on amounts of money
Application + Activities
Learners will need to be able to calculate percentages [see using numbers and the
number system – 14: Calculate percentage of quantities document for support]. Simple
interest in multiples of 5% relates to calculating 5%, 10% etc.
Learners must first find out the percentage of the amount and then simply add it on to the
original amount. Level 1 learners do not need to understand compound interest.
The term “Interest” is new to 2019 specification.
Activity examples
Review percentages using a simple percentage table [fig 1] as this will help them to clearly
understand the percentage change.
A simple activity to explain this could involve bank accounts and interest rates or interest
rates on loans. This activity [fig 2] is a simple question building up in skill from finding out
for one year, then increasing for the 4.

Examples:

Fig 1

Fig 2 [HCUC L1 revision]

Tips & Misconceptions
Learners will need an underpinning knowledge of percentages to grasp this concept. This
topic could be taught in line with using numbers and the number system – 14 :
Calculate percentage of quantities [ found in using numbers and the number system
document].
A common misconception with percentages is Dividing by 10 makes 10%, so dividing by 5
makes 5% or dividing by 20 makes 20% etc.
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Example & Solution

Exam paper example adapted from Pearsons, Edexcel functional skills exam paper

Example solution for the question above adapted from Pearsons, Edexcel functional skills exam paper.

4
5

19. Calculate discounts in multiples of 5% on amounts of money
Application + Activities
Like section 19, Learners will need to understand percentages to understand discount [see
using numbers and the number system – 14: Calculate percentage of quantities
document for support]. Like simple interest, discount will need to be calculated in multiples
of 5% relates to calculating 5%, 10% etc.
Learners must first find out the percentage of the amount and then simply take it away
from the original amount.
Activity examples
Fig 3. Looks at a common question that is easily adapted to vocational. Pictures of
“shopping” are used, with price and discount to be applied. This allows the teacher to
design a simple sheet looking at products the learner may see in vocational (i.e.,. bricks,
pipes, hair dye, paint etc) and common prices.
Fig 4 compares the same product with different prices and discounts applied. Again, you
could adapt this for vocation with similar products from different shops.
Examples:

Fig 3. Brick shopping example

Fig 4 Open university: comparing percentage discounts]]

Tips & Misconceptions
Common misconception is that learners confuse Discount and interest. A glossary of terms
will help to clear this up.
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Could be taught with -18. Calculate simple interest in multiples of 5% and using
numbers and the number system – 14 : Calculate percentage of quantities.
Example & Solution

Exam question from Pearsons, Edexcel functional skills maths

Solution for question above taken from Pearsons, Edexcel functional skills maths
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20.1 Convert between units of length, weight, capacity, money and time, in the same
system: UNITS OF LENGTH
Application + Activities
Level 1 focuses on units of length in the metric system. Learners will need to develop an
understanding of metric units and use the correct and most sensible units. i.e., a table could be
measured in M or cm but not KM).
Learners should have access to rulers and measuring equipment. Learners should also be
taught the words and units to match – CM = centimeter.

Activity examples
Fig 5. Completing a table to show the differences is a good place to start. Learners can fill
in the blanks following conversion.
Fig 6. Follow me cards: Each card will have a measure in one unit and the learner must
find the measure in a different unit. This allows for collaboration but can be done alone.
Cards found here : https://www.skillsworkshop.org/resources/follow_me_cards_measuring
Examples:

Fig 5 [ example taken from Twinkle resource]

Fig 6 [ Skills workshop follow me cards]

Tips & Misconceptions
Briefly introduce learners to Imperial units of measures and compare it with metric as
learners may not understand measures differ. Compare CM /M to Inches and feet and why
we use both. Due to their similarities, it is good to teach weight, capacity, and length around
the same time.
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Identify the root words to help learners remember. For example, CENT = 100, link it to
percentages or years in a century. A common mistake is miscalculation of decimals. For
example, 1.2m is commonly represented as 102 cm.

Example & Solution

Exam question from Pearsons, Edexcel functional skills maths

Solution for question above taken from Pearsons, Edexcel functional skills maths
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20.2 Convert between units of length, weight, capacity, money, and time, in the same
system: UNITS OF WEIGHT
Application + Activities
Level 1 focuses on units of weight in the metric system. Learners will need to develop an
understanding of metric units and use the correct and most sensible units. i.e., ingredients for
one cake could be measured in g not KG).
Learners could have access to scales or weights to help them. Learners should also be taught
the words and units to match – KG =Kilograms.
Activity examples
Fig 7. An effective starting activity to put into KG and G. An extension on this table could
be to add mg.
Fig 8. This activity requires learners to do a bit of research, looking at world records.
Asking them about the weight of certain world record attempts, they can google the weight
and convert between units.

Examples:

Fig 7 [[ example taken from Twinkle resource]

Fig 8 [world record activity]

Tips & Misconceptions
Briefly introduce learners to Imperial units of measures and compare it with metric as
learners may not understand measures differ. Compare Stone and pounds to grams and
how we use them both. Due to their similarities, it is good to teach weight, capacity, and
length around the same time.

5
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Identify the root words to help learners remember. For example, CENT = 100, link it to
percentages or years in a century. A common mistake is miscalculation of decimals. For
example, 1.2KG is commonly represented as 1002 g.

Example & Solution

Exam question from Pearsons, Edexcel pre 2019 functional skills maths

Solution for question above question from Pearsons, Edexcel pre 2019 l functional skills maths

5
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20.3 Convert between units of length, weight, capacity, money and time, in the same
system: UNITS OF CAPCITY
Application + Activities
Level 1 focuses on units of capacity in the metric system. Learners will need to develop an
understanding of metric units and use the correct and most sensible units for the capacity.
Learners could have access to jugs or bottles to demonstrate differences in capacity. Learners
should also be taught the words and units to match – L =Litres.
Activity examples
Fig 9 : Activity is a simple table. It will allow learners to compare metric units of capacity
and fill in the missing gaps.
Fig 10: A puzzle solving activity involving converting units of capacity. Each “drink” is given
a unit as cl, ml or L. Learners must convert to answer questions. Extensions could add
extra liquids or ask for answers in specific units (i.e., Litres). Real life drinks/bottles could
be used instead of pictures to add to interactivity
Examples:

Fig 8[ example taken from Twinkle resource]

Fig 9 [HCUC L1 revision]

Tips & Misconceptions
Briefly introduce learners to Imperial units of measures and compare it with metric as
learners may not understand measures differ. Compare Pints to Liters and how we use
them both. Due to their similarities, it is good to teach weight, capacity, and length around
the same time.
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Identify the root words to help learners remember. For example, CENT = 100, link it to
percentages or years in a century. A common mistake is miscalculation of decimals. For
example, 1.2L is commonly represented as 1020 ml.

Example & Solution

Exam question from Pearsons, Edexcel pre 2019 functional skills maths

Solution for question above question from Pearsons, Edexcel pre 2019 l functional skills maths
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20.4 Convert between units of length, weight, capacity, money and time, in the same
system: UNITS OF MONEY
Application + Activities
Level 1 can focus on conversion of money from pound to pence using decimals. Questions
may focus on comparing one product in pence to another in pounds to see what the better
value is. This introduces simple currency conversions with given rates.
Activity examples
Fig 10: A simple matching card activity. Learners must match the words with the pence
values and the pounds and pence. This can be made more difficult by having calculations
on, such as “£3.50 + 390p =” and then matching with the answer.
Fig 11: Simple conversion to other currency. This activity requires learners to look up
current conversion rates with questions. The questions can be edited to be vocationally
relevant, such as ordering bricks from Canada, or beauty supplies from United States.
Examples:

Fig 10

Fig 11

Tips & Misconceptions
Calculating with decimals is the most common misconception. Learners will calculate 1.2 ,
which should be £1.20, however may put £1.02. With this learners will need to look at place
value, especially when it comes to money, Learners struggle with using the correct unit of
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currency and may answer “£1.20p” so need to be taught the extra p is not needed when using
currency units.

Example & Solution

Exam question adapted from AQA functional pre 2019 series skills maths

5
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Solution for question above adapted from AQA pre 2019 functional skills maths

20.5 Convert between units of length, weight, capacity, money and time, in the same
system: UNITS OF TIME
Application + Activities
Within level 1, learners will look at common times in units of 5’s or 10’s. Learners will be
expected to calculate fractions and decimals of time using common and simple fractions i.e., ½
an hour, ¼ past the hour or 1 ½ hours. Learners should be able to convert between analogue
and digital clocks
Activity examples
Fig 12: A matching activity linking the analogue to digital clock. Could be done in pairs or
individually. Resource from TES : https://www.tes.com/teaching-resource/matching-activity-analogue-to-digital-time-6423168
Fig 13: An adaption of the simple table completing activity. This one requires pairs to work
together

Fig 12

Fig 13 [HCUC L1 revision]

Tips & Misconceptions
Learners should be introduced through time and fractions using a clock face. This will allow
them to see the concept of ½ an hour, ¼ of an hour etc, as you can physically cut the clock
face in half/ shade the clock face.
A common misconception with time is decimals. For example, learners may complete a
calculation with the answer of 1.5 hours, they will answer this as 1 hour, 50 minutes. Teaching
learners to convert by multiplying the 0.5 by 60 to give them their answer will help with
calculator questions.
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Example & Solution

Exam question from Pearsons, Edexcel pre 2019 functional skills maths

Solution for question above question from Pearsons, Edexcel pre 2019 l functional skills maths
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21. Recognise and make use of simple scales on maps and drawings
Application + Activities
Level 1 will look at very simple scale on a map for example, 1:50. Units used are metric and will not
look at imperial on L1. Learners need to understand measures on the paper represent a unit of
measures in a real-life scenario. Scales are shown as ratio so a brief recap on ratio and proportion will
be beneficial [ see using numbers and the number system :17. Work with simple ratio and direct
proportions].

Learners could be introduced to scale using real life scenarios, such as designing a salon or
rearranging a workspace.

Activity examples
Fig 14: Maps. You can find maps using Google maps and add the scale yourself. You can then set
a series of questions based around the maps, such as measuring to scale the distance from A to B.
This is an easy activity to make relevant to learners as maps can be of their hometown.
Fig 15. Scale drawing of the classroom environment. Ask learners to measure the perimeter of the
room and decide on a scale, they will then sketch the drawing to scale. This works well if it is
vocationally based, i.e.,. a workshop or salon.

Fig 14

Fig 15

Tips & Misconceptions
A common misconception is the conversion of units, learners often struggle to understand that 1:50
means 1 unit on paper is the same as 50 units real life/on the ground.
Learners can struggle with the idea of dividing or multiplying when converting units, such as KM to cm
or mm to M. An underpinning knowledge of unit conversion and understanding that more mm in 1 cm
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will help learners when it comes to this skill.

Example & Solution

Exam question from Pearsons, Edexcel functional skills maths

5
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Solution for question above question from Pearsons, Edexcel functional skills maths

22.1 Calculate the area and perimeter of simple shapes including those that are
made up of a combination of rectangles: AREA
Application + Activities
Level 1 will look at area of simple shapes and composite shapes. These include squares,
rectangles, parallelograms, and triangles. Level 1 learners do not need to calculate area of a
circle.
Learners will need to understand the formulas of area for the shapes. BXH, or ½ BXH for
triangles. With composite shapes, learners will need to understand the need to cut the shapes
into separate rectangles in order to calculate area, then combine the answers back together.
It is also important for learners to understand the term “Squared”- 𝑐𝑚2 , 𝑚𝑚2 or 𝑚2 .
Activity examples
Fig 16. Use squares. For this activity, introduce learners to area using squares. This allows
learners to understand the concept of “squares”. Lego blocks work well to help tactile
learners. Set them up in the same pattern and they can count the bumps.
Fig 17. Area with flag. This activity can be found on TES looking at area in an interesting
way, on flags. Learners answer different questions about the area of each flag. See more
here: https://www.tes.com/teaching-resource/areas-of-flags-6327719

Fig 16

Fig 17

Tips & Misconceptions
Many will calculate perimeter when they need to calculate area. A distinction between the
two is needed for learners to grasp this skill. Another misconception is that they must
multiply all numbers that are on the shape rather than following BxH.
Remind learners that only 2 numbers need to be multiplied for area. A good way to show
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this is to relate to the “Squared”, it is a 2 so only 2 numbers multiply together.

Example & Solution

Exam question from Pearsons, Edexcel functional skills maths

Solution for question above question from Pearsons, Edexcel functional skills maths

6
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22.2 Calculate the area and perimeter of simple shapes including those that are
made up of a combination of rectangles: PERIMETER
Application + Activities
Learners will need to understand and recognise perimeter on squares, rectangles,
triangles and composite shapes. Learners need to understand the need to simply walk
around the edges of the shapes and add them up.
It will be beneficial to teach about parallel lines, and how one side of a rectangle = the
same as the other side. This will help their understanding if only 2 sides are given. Teach
section 24. Draw 2-D shapes and demonstrate an understanding of line symmetry
and knowledge of the relative size of angles. This will support with underpinning
knowledge.
Activity examples
Fig18 : Perimeter with real rooms . Give learners plan views of rooms and ask them to
work out the perimeter of the room. This would work well if it was contextualised to suit
their vocational course. https://www.tes.com/teaching-resource/3-differentiated-perimeterworksheets-for-y4-d2-6037912

Fig 19: Perimeter exploration. Learners will look at objects around the room and work out
the perimeter. Expand on this by using different units of measures and different objects
from the learners vocation.

Fig 18

Fig 19

Tips & Misconceptions
A common misconception is the confusion between Area and Perimeter. Learners must be
able to make a distinction between these two subjects to grasp perimeter questions.
On questions with rectangles showing only 2 sides, learners will often only add these 2
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sides. Learners need to understand that these shapes are parallel, and sides will be the
same, adding up all sides of the shapes.
.

Example & Solution

Exam question from Pearsons, Edexcel functional skills maths
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Solution for question above question from Pearsons, Edexcel functional skills maths

23.Calculate the volumes of cubes and cuboids
Application + Activities
Learners will need to understand the concept of 3D shapes and how this differs from 2D
shapes. It is a good example to have physical representation in the form of a box or cube to
show learners this concept quickly. Learners will need to understand volume and how to
calculate with the correct formula – BXHXW.
It is best to start with area and show that volume is just one dimension, so it is just one extra
measurement. Level 1 learners only need to understand cubes and cuboids, no other 3D
shapes needed at this level.
Activity examples
Fig 20: Start learners of by using cubes to teach the idea of volume. Stick them together to
count the cubes (similar to area but in a 3D space). Lego or blocks could be used for lower
level learners.
Fig 21: Crossword. Learners will fill in a crossword with numbers calculated from the
volume of a cuboid. It is a good activity to get learners thinking adding problem solving
elements to it. Resource from TES https://www.tes.com/teaching-resource/ks3-volume-of-a-cuboid-lesson-6422467

Fig 20

Fig 21

Tips & Misconceptions
If extra numbers are given, learners may get confused and multiply all numbers together.
Learners may grasp if you refer to the “cubed” being a 3, means only times 3 numbers
(Length, width and height).
If only one measurement is given on a cube, learners may get confused and be unable to
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identify what the other sides may be. Identify to a learner that in this case, it is a cube, so
all sides are the same.
Example & Solution

Exam question adapted from AQA GCSE foundation question

Solution for question above adapted from AQA GCSE foundation question

6
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24.1 Draw 2-D shapes and demonstrate an understanding of line symmetry and
knowledge of the relative size of angles: 2D SHAPES
Application + Activities
This section is best to be taught either at the start of geometry lessons or in conjunction with
other sections. Learners will need to identify basic 2D shapes, including their names and
differences.
Learners will be introduced to the idea of vertices and edges (and faces when discussing the
3D construct). Learners should be able to discuss the amount of points and sides a shape has
and name mathematical shapes. These should involve squares, triangles, rectangles, circles,
parallelograms, and other polygon shapes.
Activity examples
Fig 22: A simple activity showing names of shapes, number of sides and numbers of corners.
Learners see the shape and fill in the properties. Replace “corners” with vertices for higher
achieving learners.
Fig 23: Classifying triangles. This activity looks at dotted paper, drawing 12 different triangles
and naming the different types. This could be expanded to different shapes, showing vertices
and sides. [ https://www.tes.com/teaching-resource/classifying-2d-shape-6356267 ]

Fig 22

Fig 23 [activity from TES]

Tips & Misconceptions
Learners will often confuse vertices with sides, it is important that learners can differentiate
when describing shapes.
Learners may confuse pentagon and hexagon with each other. Teach about shapes before
introducing learners to area, perimeter, and symmetry.

6
6

Example & Solution

Exam question and solution from Pearsons, Edexcel functional skills maths

Exam question and solution from AQA GCSE foundation maths
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24.2 Draw 2-D shapes and demonstrate an understanding of line symmetry and knowledge
of the relative size of angles: SYMMETRY
Application + Activities
Symmetry within level 1 is related heavily with 2D shapes. Symmetry will only appear as lines of
symmetry and is related to descriptions of shapes. It is key learners understand what symmetry is as
this will help underpin knowledge of perimeter/area and volume.
Parallel lines can also be discussed here.

Activity examples
Fig 24 shows squares ask learners to draw the reflection. Use mirrors to start and then develop
from there. T
here are many tasks you could do with symmetry. The first is to get mirrors/ use phones turned off
as mirrors to show how symmetry works with a variety of everyday shapes / objects.
Activity: : Fold a piece of paper in half, get the learner to draw in wet paint on one side of the folder
paper. Fold it over to reveal a pattern that has a line of symmetry down the middle. You can vary
the difficulty of this by adding extra folds or using geometric shapes.

Fig 24

Tips & Misconceptions
Shapes with multiple lines of symmetry may be an issue and learners may only be able to identify
one. They can easily spot vertical and horizontal lines, however they often miss diagonals.
Learners may insert lines of symmetry into shapes that do not exist, such as parallelograms.
.
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Example & Solution

Question adapted from AQA GCSE foundation question

Solution for question above adapted from AQA GCSE foundation question
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25.Interpret plans, elevations, and nets of simple 3-D shapes
Application + Activities
Level 1 learners will need to look at plans, elevations and nets of cubes and cuboids. Learners
will need to understand what the plan is and what the elevations are. Using 3D objects, such
as cubes will help with special awareness and help learners visualise all sides of the 3D shape.
Learners will need to use abstract thinking and imagine pulling shapes apart , in the form of
nets and then piece it back together. This skill is best taught after 21. Recognise and make
use of simple scales on maps and drawings.

Activity examples
Fig 26 : Cubes. Similar to volume, use cubes with shapes that are different on the front,
sides and top. Allow learners to draw these using square paper. Extension on this could be
to use real life objects so they can visualise.
Fig 27 : Exploration. Ask learners to draw how they think the net will look on squared
paper. Cut them out and see if they fit together. Learners will be able to see how the shape
will look flat and 3D.

Fig 26

Fig 27

Tips & Misconceptions
A very common misconception here is viewing from different sides and the concept of
special awareness. Learners may not be able to view the shapes from different views or
broken apart like a net in abstract form. It is best to teach this subject using tactile objects
so that learners can view the shape from different points of view.
Have learners create their own nets out of paper and piece it together, they will be able to
physically see the concept.
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Example & Solution

Exam question and solution adapted from AQA GCSE foundation question

Exam question and solution from Pearsons, Edexcel functional skills maths

7
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26.1 Use angles when describing position and direction, and measure angles in
degrees: ANGLES
Application + Activities
Angles within level 1 requires learners to have basic knowledge of angles. Learners will
need to measure angles using protractors and be able to explain the difference between
acute, right, and obtuse angles and demonstrate within regular and irregular polygons.
Activity example
Use a piece of string and a pin to demonstrate a quarter turn, half turn and full turn, how
each quarter turn describes 90°, how two quarter turns describe 180° and four quarter
turns describe 360°.
Fig 28: Learners draw their own angles. Ask learners to draw a number of different lines
that join together at a point. Learners will then use the protractor to correctly measure
these lines.
Fig 29: Travel around the world. Learners use protractors to measure the reflex angles at
the given port on the map. https://www.tes.com/teaching-resource/measuring-and-drawing-angles-with-aprotractor-6364096

Fig 28

Fig 29

Tips & Misconceptions
Learners must understand the correct use of a protractor. If they do not have this core skill,
they will struggle with the concepts. Learners may not position the protractor correctly, or if
they do, they will read from the wrong direction giving them an incorrect angle. This will
come to learners with practice.
.
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Example & Solution

Exam question and solution from Pearsons, Edexcel functional skills maths

Exam question and solution from Pearsons, Edexcel functional skills maths
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26.2 Use angles when describing position and direction, and measure angles in
degrees: BEARINGS
Application + Activities
The DFE guidance includes bearings as part of angles. Bearings are only included in some
exam boards (Edexcel and others) so be aware of the exam board before including it.
Bearings is new to the 2019 spec. Learners are required to understand what a bearing is
and how to calculate. Learners need to identify that bearings are 3-digit figures, measured
clockwise from north.
Learners will need to understand angles to grasp bearings, so this is best to be taught
afterwards or alongside.
Activity examples
Fig 28: Learners need to understand the steps of measuring bearings.
Fig 29: Maps. Similar to scale in section 21, real life maps of the learners home town will
help them to familiarise themselves with the skill. After going through the basics of
bearings, use a map of their hometown and ask bearing questions about going from one
point to another to practice.

Fig 28

Fig 29

Tips & Misconceptions
Bearings often use the terms “From” rather than “To”. For example, a question may say
“find the bearing of A from B” which learners will confuse as finding the bearings from A to
B.
Learners may not use the protractor correctly, so they will need ample practice to develop
this skill.
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Example & Solution

Exam question adapted from AQA GCSE foundation maths

Solution for question above adapted from AQA GCSE foundation maths
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SKILLS CHECKLIST
Use the below checklist to complete an initial diagnostic and to track progress throughout using a
RAG system.
LEARNER NAME:
Initial
Diagnostic
18.Calculate simple interest
in multiples of 5% on
amounts of money
19.Calculate discounts in
multiples of 5% on amounts
of money
20.Convert between units

21.Recognise and make use
of simple scales on maps
and drawings
22.Calculate the area and
perimeter of simple shapes
including those that are
made up of a combination of
rectangles
23.Calculate the volumes of
cubes and cuboids
24.Draw 2-D shapes and
demonstrate an
understanding of line
symmetry and knowledge of
the relative size of angles
25.Interpret plans,
elevations, and nets of
simple 3-D shapes
26.Use angles when
describing position and
direction, and measure
angles in degrees
b

Review 1

Review 2

Review 3

length
weight
Capacity
Money
Time

Area
Perimeter

2D shapes
Line of
Symmetry
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HANDLING
INFORMATION
AND DATA
Pg
Topic covered
79 Represent discrete data in tables, diagrams and charts including
89

Group discrete data and represent grouped data graphically

91

Find the mean and range of a set of quantities

95

Understand probability on a scale from 0 (impossible) to 1 (certain) and use probabilities to
compare the likelihood of events

97

Use equally likely outcomes to find the probabilities of simple events and express them as
fractions
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DFE Guidance for Handling information and data
Handle information and data: learners at Level 1 are expected to be able to select, construct and
interpret a range of statistical diagrams in various contexts; select and use methods and forms to
present and describe outcomes. They can extract and interpret information from tables, diagrams,
charts and graphs; apply simple statistics and recognise features of charts to summarise and
compare sets of data; recognise and use the probability scale and interpret probabilities. For specific
content on information and data – see below.
Content
27 Represent discrete data in tables, diagrams and charts including
28 Group discrete data and represent grouped data graphically
29 Find the mean and range of a set of quantities
30 Understand probability on a scale from 0 (impossible) to 1 (certain) and use probabilities to
compare the likelihood of events
31 Use equally likely outcomes to find the probabilities of simple events and express them as
fractions
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27.1 Represent discrete data in tables, diagrams, and charts: PICTOGRAMS
Learners will need to be able to extract and interpret as well as collect and record discrete data
from lists, tables and charts such as tally charts, bar charts, pie charts, line graphs and pictograms.
Learners need to be able to remember the essential features of diagrams, charts and graphs and
be able to choose the most suitable way of representing raw data.

Application + Activities
Give learners the opportunity to discuss how they could approach this task by introducing the key
features of a pictogram. Discuss why the key is important and how they can work with the values
that they have been given. Choose simple values like these to start with to allow learners to grasp
the concept of showing half symbols, then expand to quarters.
Encourage learners to use simple symbols.

Solution:

Tips & Misconceptions
Often when working with pictograms, learners ignore the key when interpreting the data. Remind
learners to pay particular attention to the key and not assume that each symbol or picture equals
one item.
Make a close link to fractions to ensure that learners are able to interpret fractions of symbols such
as halves and quarters.
Revise fractions as a starter activity to ensure learners are competent when tackling the questions.
Also make the link to multiples as learners will need to be able to work with these in order to
establish a key that will work for the values given in the task.
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Example & Solution

(Edexcel Mathematics Foundation November 2018 Paper 1)
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27.2 Represent discrete data in tables, diagrams, and charts: TALLY CHARTS

Application + Activities
Often Tally charts are now referred to as grouped frequency tables (refer to number 28 in this
booklet – representing grouped data) so ensure you discuss what this means with your learners.
Often learners misinterpret the frequency column, discuss this before you allow them to create their
own tables or complete activities given by you.
Ask learners to discuss with a partner or small group on the kind of data that they could collect
such as different colour cars in a small section of the car park, how learners travel to college or
other information that they may want to collate.
They can then go and collect all the data and represent it in a tally chart. Here is an example
question:

Tips & Misconceptions
Ensure that the learners are able to interpret their own (or another group’s) tally chart by giving
them questions such as ‘how many more learners travel to college by bus compared to by car?’ or
‘what fraction of learners travel by car to college?’ This will allow them to incorporate their
knowledge of the basic operations as well as fractions and show the understanding of the data
represented.
Introduce learners to grouped data in relation to frequency tables as many exam questions will
refer to grouped data. Please see below an example exam question.
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Example & Solution

(Edexcel FS Mathematics Practice Paper Level 1 Set 2)
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27.3 Represent discrete data in tables, diagrams, and charts: BAR CHARTS
Application + Activities
Prepare cards showing a range of graphs and charts with features missing or mistakes, and make
another set of ‘category’ cards showing types of missing features or mistakes, for example, There’s
no title, The vertical axis does not have a label. The vertical scale is incorrect. There is no key. Ask
learners, in pairs or groups, to match each graph or chart card to the matching explanation card.
If you lack time to create your own, here is an example matching activity from
www.goteachmaths.co.uk.

Tips & Misconceptions
There are a range of misconception that need to be addressed when working with bar charts.
Ensure that all learners understand the importance of labelling all axes as data cannot be
interpreted otherwise. Remind learners that a bar chart also requires a title.
When completing bar charts, ensure learners use rulers.
Learners often struggle with scale, ensure that they are fully aware of the importance of scale (ie
each square on the graph paper is worth 2 units) and that even spacing is important.
Remind learners that bars should be of even width and discuss when bars should have gaps
between them and when it is appropriate to group bars together. This will need particular attention.
Discuss with learners whether a bar chart is always the best option or whether there are other
representations that may used for a particular activity.
Introduce learners to examples that combine different data collation models. Please see below an
example exam question, combining tally charts and bar charts.
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Example & Solution

(Functional-Skills-Mathematics-Level1-Practice-paper-SecB-Sept-2019)
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27.4 Represent discrete data in tables, diagrams and charts: LINE GRAPHS

Application + Activities
Create some matching cards that show line graphs and a matching set of cards with interpretations
of the data to allow learners to practice how to interpret and use data from line graphs. Here is an
example from TES (Line graph card match by Rich Fawcett)

Another useful activity is to use conversion graphs. Ensure learners make the connections between
conversion graphs and ratio and proportion, their knowledge of converting between several units
such as British pounds and Euros or Dollars, miles and kilometres, pounds and kilogram etc.

Tips & Misconceptions
Similarly to bar charts, emphasise the importance of titles and especially labels on the axes. Stress
that being precise when working with the values and the scale of these. Misunderstanding of the
scale can cause difficulties when working out a problem.
Ensure learners understand how to read the values correctly of each axis, reading across and down
or vice versa and that learners mark graphs as they are reading.
Stress the importance of taking accurate readings.
Ensure learners pay particular attention to the units of measurement and ensure that these do not
get mixed up (see exam sample question – confusing £ and $)
Ensure learners always use a rule for accuracy.
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Example & Solution

(Edexcel GCSE Foundation Paper 3, November 2020)
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27.5 Represent discrete data in tables, diagrams, and charts: PIE CHARTS
Application + Activities
Start with a simple activity introducing pie charts such as the activity below. This will support
learners to get used to not just creating pie charts but also how to interpret them. Gradually these
tasks can grow in difficulty but ensure that the basics are secure. Fractions and percentages are a
large part of this topic so stress the importance of these to the learners.

Start with an activity that reminds learners of what they need to pay particular attention to when
working with pie charts such as: adding to find the total, dividing 360° ( and discuss why), multiply
by the frequency (discuss why), how to use the protractor to draw the correct angle and labelling the
sectors.

Tips & Misconceptions
When working with pie charts, ensure that you explain the importance of they to the learners. Stress
that without a key, a pie chart cannot be interpreted.
Ensure that you re-introduce fractions and percentages (covered under the number booklet) as well
as angles (angles around a point specifically) either as a starter activity or as a flipped learning
1
1
activity. Learners need to be able to work out and interpret simple fractions ( 2and 4), percentages
and degrees in order to answer pie chart problem solving questions. Remind learners that the
values will always add up to 100%.
It is important that learners again, make the links between charts and proportion and that a pie chart
represents these.
Before learners construct a pie chart, ensure that they can use a compass and a protractor
competently and urge learners to use a ruler. Use some time to practice the use of compass and
protractor to avoid difficulties later on, especially when reading angles and marking them correctly.

8
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Remind learners to always label the pie charts accurately and again remind them to use an
appropriate key.

Example & Solution

(Pearson Edexcel FS-Maths-Level-1-Sample-Assessment-Material-pre-pub)
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28. Group discrete data and represent grouped data graphically

Application + Activities

Allow learners to discover what discrete data and grouped data means. Also remind
learners of the meaning of frequency. Remind learners of the importance of labels and
the title for their chart. As this unit follows the introduction and teaching of representing
discrete data, learners could discuss in pairs or groups how to tackle a question such as
the activity below:

Possible Solution:

Tips & Misconceptions

Often learners struggle with making sense of the discrete data provided and how to manipulate this in
order to group the data.
Spend time to work through examples of discrete data such as the marks given in the activity above.
Allow learners to draw conclusions on what grouped data represents and how this can be shown in a
graph or chart. Learners need to be able to discuss and interpret data in order to fully access problems
such as the activity given.
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Example & Solution

(Functional-Skills-Mathematics-Level1-Practice-paper-SecB-Sept-2019)
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29.1 Find the mean and range of a set of quantities: MEAN
Learners will need to be able to calculate the mean and the range, working with both integers as well as
decimal values. Learners need to recognise that zero counts as part of the data and this needs to be
taking into consideration when calculating the mean as well as the range.
This units lends itself well to show connections between topics and remind learners of the basic
operations.

Application + Activities
A range of activities can be used for working with the mean average. All learners could be asked to
give their age, shoe size, height or other data. This can then be collated and the mean can be
calculated. Depending on the category chosen non-calculator as well as calculator skills can be
developed using whole numbers and decimals.
Another activity could be matching cards where learners have different sets, such as cards with
data, a question, adding values and dividing by the total. Learners could then match the cards and
put them in order. Discussing in pairs or small groups will allow for differentiation, as would the
number of cards distributed to learners.
Here is an example of another activity that we used in section 28, amended to fit this topic.

Tips & Misconceptions

Learners often make calculation errors, adding and/or dividing, especially without a calculator. Give
ample time to practice these skills. Allow learners to also use estimation before using a calculator.
This will allow them to work with estimation and interpret their answers.
Many learners are unsure which numbers to divide by, practice these skills with them – use
discussion-based activities for learners to explore why values are added and divided. A deep
understanding will minimise misconceptions and errors later on. Also remind learners to include
zeros when working with the mean. Give examples of this.
Stress the importance of reading questions carefully and to check their answers.
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Example & Solution

(Functional-Skills-Mathematics-Level1-Practice-paper-SecB-Sept-2019)
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29.2 Find the mean and range of a set of quantities: RANGE
Application + Activities
The range is the average that learners generally find easier although it can appear in the noncalculator element of the exam papers. Ensure that you allow learners ample opportunity to practice
their non-calculator skills with integers as well as decimal values.
Introduce the range and ask learners to collate some data in their class such as shoe sizes, heights
etc and to calculate the range.
Once you have covered both averages, mean and range, you could use the following activity to
consolidate learning. Create as many cards as you feel your group of learners will need and allow
them to discuss in pairs or small groups how best to find the missing number:

Tips & Misconceptions
Learners often find it difficult to extract data from tables. Ensure you spend time on extracting data
from tables when calculating the range. As with the mean average, learners often overlook the zero
values so stress that these need to be taken account of when calculating the range.
Work with integers as well as decimals and ensure that learners are competent when working
without a calculator as often range questions will appear in the non-calculator section of the exam
papers such as the following exam question example.
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Example & Solution

Functional-Skills-Mathematics-Level1-Practice-paper-SecA-Sept-2019)
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30. Probability - likelihoods of events
Application + Activities
Distribute post-it notes to learners. Give learners scenarios and ask them to write each on a separate
post-it note.
Draw a line on the whiteboard and label with probable outcomes such as ‘certain’, ‘likely’, ‘equal’ or
‘evens’, ‘unlikely’ and ‘impossible’.
Ask learners to place their post-it notes in the appropriate place on the whiteboard. You can also do this
in small groups using an A4 sheet for the outcomes and ask learners to place their post-it notes or create
cards that learners can place on the correct part of the line.

Tips & Misconceptions
When working with probability at L1 it is important to keep these simple, the likelihoods of events need to
be reinforced, especially when working with ‘equal’ or ‘evens’ as learners often tend to focus on 50/50.
Learners can get confused between estimating probability and measuring probability. Stress that using
the correct language and terminology is important and that reading the question carefully will allow
learners to avoid mistakes.
Learners also need to be able to make the connection between the likelihood and the calculation of
probability. Ensure learners are able to interpret simple fraction values such as ¼ or ¾ and which
likelihood these would relate to in a given scenario.
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Example & Solution

(Pearson Edexcel FS-Maths-Level-1-Sample-Assessment-Material-pre-pub)
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31. Probability – calculating simple outcomes using fractions

Application + Activities
Allow learners to discover measuring probability through calculation. Simple examples such as tossing a
coin or rolling a die could be used with a similar display as previously used for introducing likelihoods.
The use of a whiteboard or an A4 sheet of paper for a number line (0, ½ and 1) and post-it notes or
cards with simple statements such as ‘ I will get up tomorrow’, ‘I will roll an even number’.

Tips & Misconceptions

When working with probability learners need to be introduced to examples that they can relate to,
especially at Level 1. Examples such as tossing a coin (heads or tails) and when rolling a die can make
an easy introduction and allow learners to make connections with probability and fractions, decimals and
percentages.
Ensure you revisit fractions, stressing the importance of learners really grasping the concept of
equivalent fractions and how to simplify. Give an example where simplifying is relevant such as ‘I will roll
an even number’ = 3/6 – ½ or ‘I will roll a number greater than 4’ = 2/6 = 1/3.
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Example & Solution

(Pearson Edexcel FS-Maths-Level-1-Sample-Assessment-Material-pre-pub)
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SKILLS CHECKLIST
Use the below checklist to complete an initial diagnostic and to track progress throughout using a
RAG system.

LEARNER NAME:
Initial
Diagnostic
27.Represent discrete
data in tables,
diagrams and charts
including

Review 1

Review 2

Review 3

27.1 pictograms
27.2 tally charts
27.3 bar charts
27.4 line graphs
27.5 pie charts

28.Group discrete data
and represent grouped
data graphically
29.Find the mean and
range of a set of
quantities
30.Understand
probability on a scale
from 0 (impossible) to
1 (certain) and use
probabilities to
compare the likelihood
of events
31.Use equally likely
outcomes to find the
probabilities of simple
events and express
them as fractions
b

29.1 Mean
29.2 Range
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PROBLEM SOLVING
pg
102
103

Topic covered
Clumsy Clive
Group Discussions

107

Reasoning approach

110

SSDD approach

111

SCAFFOLDING questions

113

RUCSAC

114

Goal Free problems
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DFE GUIDANCE FOR PROBLEM SOLVING
Level 1 - solving mathematical problems and decision-making learners at Level 1 are expected to be
able to:
• Read, understand and use mathematical information and mathematical terms used at this level
• Address individual problems as described above; • Use knowledge and understanding to a required
level of accuracy
• Analyse and interpret answers in the context of the original problem
• Check the sense, and reasonableness, of answers; and
• Present results with appropriate explanation and interpretation demonstrating simple reasoning to
support the process and show consistency with the evidence presented. The context of individual
problems at this level will require some comprehension in order for the learner to be able independently
to identify and carry out an appropriate mathematical approach.
Application + Activities
A key part within problem solving is mistakes and understanding where the issues could appear.
Learners need to understand the question and pick it apart to find the most important aspects. Identifying
misconceptions and common errors will allow them to think further into the question and understand
where they could possibly go wrong.
The following are curated example activities to help support learners with problem solving.
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1. “Clumsy Clive”

This is an example of a common way to tackle misconceptions. Provide the learner with a
question with a given answer. The learner is to pick apart “Clive’s” answers and actively seek
the true answer. Learners must say their answers and the mistake that has been made.
Clumsy Clive has produced many resources for GCSE level on TES:
https://www.tes.com/teaching-resource/clumsy-clive-on-perimeter-area-and-volume-11591754
, however the concept works well within functional skills as questions are wordier and require
dissecting and thinking.
To create your own, take a common exam question. Use the mark scheme and change it
following common errors. Use this as “Clives” answer.

Fig 1

1
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2. Group discussions

Another way of encouraging leaners to progress their problem-solving skills is small group
discussion activities.
Print one of the questions below on the large piece of paper, split the class into groups of 3 or
4 and issue them with one of the printouts, flipchart paper and different coloured pens. The
groups then have 15 minutes to write out their "solution".
Teams then rotate their solutions around teams maybe 2 or 3 times allowing other teams a
chance to critique or improve on the new solution they are presented with. To conclude the
session the teams would get their original solution back. Display the mark scheme on the
board for them to gauge how well they did and whether any of the advice from the other teams
was useful to them. Promote deeper thinking by asking teams to state why/why not in
responses to how they approached the questions.
The examples below are Level 2 questions as they pose not only the greatest challenge but
also the greatest learning rewards for a task done well with teamwork. Entry level workers are
usually supported by higher L1 workers to be able to take an active part in this activity. As is
typical at this level of challenge though it may require a lot of support from you constantly
visiting tables and prompting them with things that does not give away answers but ensures
their problem solving is at least progressing and not stagnating.

Edexcel FS Maths Level 2 July 2018
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Edexcel FS Maths Level 2 July 2018

Edexcel FS Maths Level 2 June 2018

1
0

Edexcel FS Maths Level 2 May 2018
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3. Reasoning Approach
This approach is based on getting learners to critique solutions and correcting them. Here are
some example problems with solutions that are incorrect. Learners will then find the correct
solution for each one. They can then compare their own solutions with someone else’s.
Teachers should use active questioning to promote deeper thinking throughout the activity.

https://www.ocr.org.uk/Images/73734-smp-problem-solving-tasks-for-functional-skills-maths.pdf
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4. SSDD Problems

SSDD Problems (‘Same Surface, Different Depth’) - https://ssddproblems.com
They are a special set of problems that may look the same at first glance, but which require
different mathematical ideas to solve them.
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5. Scaffolding questions

One approach to problem solving for functional skills learners is to allow them to start by
scaffolding questions.
Learners will be given an exam question and in pairs or small groups they can work through this
question together. They will also be given cards with sequenced steps in order for them to solve
the problem successfully.
Learners can discuss how to put these cards in the most sensible order and then work through
each step.
Throughout the year, learners will need these scaffolding aids less and less as they will start to
depict questions independently.
Here are 2 example questions including scaffolding questions.

Convert cm into m
Calculate overall volume
Calculate amount of bags needed
Calculate overall cost of bags needed
Calculate discount
Write a sentence answering the question

1
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Calculate the amount of oil needed

Calculate 5% of the oil price per litre

Calculate the price of oil per litre after the discount

Calculate what Mr Watkins pays for the amount of oil
needed

Write a sentence answering the question

1
1

6. R.U.C.S.A.C.

Level 1 Functional Skills is filled with questions that learners will have to pull apart and
understand what they are about. This is where RUCSAC comes in. This acronym is a useful
way for learners to remember how to answer questions effectively.
The RUCSAC acronym stands for :Read, Underline, Choose, Solve, Answer, Check.

The RUCSAC framework
Using RUCSAC
The best way to develop using RUCSAC is to give learners an opportunity to use it
themselves. Give them worded questions and highlighters and pick apart the questions. You
can start by discussing them as a group and then from there give them an opportunity to
answer. An example of question and discussion shown below.
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7. Goal free problems

Using goal free problems allows learners to look at problems without restricting their thinking.
Learners can look at what they have been given and think about everything that they can recall
on topics involved without focussing on one specific goal.
These problems allow learners to develop independent thinking skills, problem solving skills as
well as reasoning and communication skills.
http://goalfreeproblems.blogspot.com/
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LINKS AND OTHER RESOURCES
https://corbettmaths.com/
Home to thousands of maths resources: Videos, Worksheets, 5-a-day, Revision Cards and much more.
https://marsmaths.com/
Functional skills and GCSE online videos and questions for all learners. Entry 1, 2, 3, Level 1 and 2.
https://nrich.maths.org/
Thousands of free online mathematics resources developed by the University of Cambridge to enrich the
mathematical experiences of all.
https://www.examwizard.co.uk
Exam Wizard is a free exam preparation tool containing a bank of past Edexcel exam questions, mark
schemes and examiners' reports.
https://www.goteachmaths.co.uk/
Ready-to-use mathematics resources for Key Stage 3, Key Stage 4 and GCSE maths classes.
https://www.mathsbot.com/
Interactive tools and activities with 100’s of randomly generated questions and answers.
https://www.mathsgenie.co.uk/
Maths Genie is a free GCSE and A Level revision site.
It has past papers, mark schemes and model answers to GCSE and A Level exam questions.
https://www.mathsisfun.com/
Math explained in easy language, plus puzzles, games, worksheets and an illustrated dictionary.
For K-12 kids, teachers and parents.
https://www.piximaths.co.uk/
PixiMaths has a lot of resources as well as SOWs and assessments for the new 9-1 maths GCSE.
https://www.skillsworkshop.org/
The home of free adult literacy, numeracy and Functional Skills resources since 2001.
https://www.tes.com/teaching-resources/
Tes provides a range of primary and secondary school teaching resources including lesson plans,
worksheets and learner activities for all curriculum subjects.
http://mmlsoft.com/index.php/products/tarsia
Formulator Tarsia known earlier as Formulator Jigsaw is an editor designed for Teachers of Mathematics
creating the activities in a form of jigsaws or dominos etc for later use in a class.
http://www.greatmathsteachingideas.com/
A professional learning blog sharing great ideas and resources with maths teachers.
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