The National Strategies | Secondary

Resources and guidance for using ICT effectively in mathematics lessons
Use a diagram to compare two or more fractions


Guidance for teaching using an IWB to a whole class
	Objectives: Begin to add and subtract simple fractions and those with a common denominator; Add and subtract simple fractions by writing them with common denominators 


	Lesson notes
· State the learning outcome for the lesson i.e. that pupils will be able to add and subtract fractions with the same denominator, and some with different denominators.

· Check understanding of, and emphasise the correct use of, the vocabulary numerator and denominator.

· On the computer open the fractions software. It is available in three different formats.  Choose the one that best suits your computer set up.
· Create two blocks, and choose the size of the denominator – the program can cope with denominators up to 100 but I suggest something smaller!

· Select two different fractions, for example 1/5 and 2/5.

· Ask the pupils to add the two fractions together.

· Take all possible answers – may be 3/10 as well as 3/5.

· Explore which is right by creating a third block, changing the denominator to the same size and clicking the appropriate number of (in this case) fifths.

· Check with the pupils that they can see why 1/5 + 2/5 = 3/5.

· Ask them what they notice about the denominator.

· Ask pupils ‘Why does it stay the same?’ allow 30 seconds to discuss. 
· Ask pupils if this is true whenever you add fractions together?
· Ask the pupils to suggest some other questions (initially involving same denominators) and invite them to suggest the solutions.

· Pupils may encounter problems whose solution is >1. This is not a problem, as the answer can still be modelled by using two blocks, in this case squeezed together to make the ‘answer’ more obvious.
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· After a few examples, invite pupils to generalise their rule for adding fractions together.

· Take several attempts if required and display the final version on the board.
· Pupils now need to investigate what happens when fractions with the same denominator are subtracted. Repeat the process above. Again, generalise the rule.

(Note – this activity may not take the whole lesson, and you may wish to move on to adding/subtracting where one denominator is a factor of another)

· The next stage is to look at fractions where one denominator is a factor of another e.g. 2/5 + 1/10. This can be modelled on the ITP quickly by just using the bottom two blocks.
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· It is quite easy to see what should happen – the yellow blocks need to be put together to make a longer bar but what fraction would that make? Ask the pupils for ideas. Introduce a third block, and slide it down to sit between the two original ones. To make the answer more than an intuitive ‘guess’ we need to change the scale of the middle block until the divisions line up with both the fifths and the tenths.
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· The first available denominator that ‘works’ is tenths.

· Now we only have to shade in the equivalent number of tenths for 2/5 and 1/10 to give us our answer of 5/10.

· Some pupils might notice (following work on equivalent fractions) that 5/10 is the same as ½, and this can be tested using another block)
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· Repeat a few examples, and record somewhere visible the questions and their solutions.

· The next stage is to try and add or subtract more complex arrangements such as 3/5 – 1/4.
· The method for finding a suitable denominator is to represent the two fractions, and discuss the difficulty of comparing them with different denominators. 
· Produce another block, place it between or below and change the denominator until it is the LCM. Hopefully pupils can see that now they can compare and add or find the difference (subtract).

· Try several examples, recorded the questions and their solutions on the board. Ask pupils to try and see if there is a pattern or a rule they can follow when they haven’t got the ITP in front of them.
· Ask pupils to discuss and write a statement that generalises the rules for adding/subtracting fractions.
· Draw out that fractions can only be added or subtracted when the denominators are the same, and they can be made the same by using equivalent fractions.

· Make the link back to previous work on equivalent fractions.
· Pupils need a bit of practice, which might be a card game, adding fractions generated by dice etc.
· Return to learning outcome and ask pupils to self-assess i.e. how many of them are confident that they can add and subtract fractions accurately?

· Testbase or exampro will have examples of questions that involve adding and subtracting fractions which might make a good homework or plenary.

	Teaching points

· Pick fractions from anywhere rather than just the left.
· You may need to reinforce the physical process of addition.
· Misconceptions may arise here about changing denominators.
· In this example, 4/5 and 3/5 have been added to create 5/5 and 2/5 – a discussion needs to follow to turn this into 1 and 2/5. If you click on the‘d’ button of the 5/5 it will change to 1, rather conveniently displaying it at the same time as the 5/5.

· Opportunities to generalise are fundamental to understanding mathematics.
· If using an ICT suite, pupils could be invited to construct their own model using ITP.
· Note that you do not have to click the 1/10 furthest left – the fifth one might help some pupils.
· Some pupils will regard this as obviously 1/2, so you may wish to choose a more difficult example.
· It is essential that the teacher is comfortable with the ITP. Watch the animation or check the ‘how to’ sheet.
· I tend to slide the ‘answer’ blocks between the two fractions – you may wish to put them underneath to follow a more formal written notation of addition.
· In one lesson the pupils identified a different common multiple, not the lowest.

· Pupils will have been taught equivalent fractions in previous lessons.
· The style of the lesson demands that pupils be active learners, and develop their own models and rules. The discussion aspects of the lesson are really important.
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