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Overview of Fair Sharing (N1)
Section A: Sharing the Whole
Resources	Resources	Working on
Lessons 1 and 2:	Subway Sandwiches	Questions A1-A4	 mini-whiteboards	Students are presented with a context involving groups of people and sandwiches and are asked to develop strategies for sharing the sandwiches equally. The lessons create a need for students to compare and combine (add together) different pieces of sandwich. In order to decide whether different sharings of sandwiches are equivalent, students are forced to name parts of a whole in relation to the whole. These lessons encourage students to draw pictures and, in particular, introduce the use of the bar model for thinking about fractions. 	
Lesson 3:	Fruit Winders	Questions A5-A9	Activity Sheet 1 – Fruit Strips	scissors, glue		Students cut and fold strips of paper into equal parts to model how Fruit Winders can be shared equally. In doing so, they begin to compare simple fractions using a physical bar model and explore the relationship between fractions with unlike denominators.
Lesson 4:	Fruit Juice	Questions A10-A13	Activity Sheet 2 – Filling Bottles	Students compare partially filled fruit juice bottles, transitioning from fractions as portions (as in a fourth of a sandwich or fruit winder) to fractions indicating position (the endpoint of a height/amount on a bottle), moving towards fractions (as points) on a number line.  Students informally compare non-unit fractions.	


Section B: Fractions of an Amount
Lesson 5:	The Fun Run	Questions B1-B9	mini-whiteboards	Thinking through the placement and use of the water-stand on race courses, students continue to develop their understanding of fractions and the importance of the whole. Students are encouraged to use bar models to calculate fractions of an amount within the context of a fun run.	
Lesson 6:	Cheese and Sausages	Questions B10-B16	Activity Sheet 3 –Cheese and Sausages	Activity Sheet 4 – What’s the Weight?	Activity Sheet 5 – Show the Cut	Activity Sheet 6  – Finding a Fraction of an Amount		The relationship between fractions and division is further explored within the context of cutting foods. The context of dividing sausages and cheese gives students the opportunity to visualize concrete examples of part-whole relationships. Students work out a fraction of an amount in both contextual and non-contextual problems.	


Section C: Seeing Fractions Differently
Lesson 7:	School Fun Day	Questions C1-C5	Activity Sheet 7 – Segmented Bar	mini-whiteboards, scissors, rulers, coloured pens	Through the context of a school survey, this lesson develops connections between segmented bars, pie charts and fractions. As a result, students further develop ways of using a bar model to operate with fractions.
Lesson 8:	Games	Questions C6-C15		In the context of a new survey comparing differently sized data sets, students make connections between a segmented bar representation of data and fraction descriptors. Students develop the idea of using common multiples to compare differently sized data sets.	
Lesson 9:	Adding Fractions	Questions C16-C20		Students add fractions using the segmented bar and move towards an understanding of common denomiators. Students compare the size of fractions using a range of strategies.	


 

	 Question A1
	What the students might do
	What the teacher might do

	
[image: ]





Resources
mini-whiteboards




	
a) Students may respond to the first question by saying that group D will get the most because there are more sandwiches than people. They are the only group to get more than a whole sandwich each.

b) Students may notice that groups A, B and D get 3 subs to share, so the 6 people in group A will get the least of these three groups. Then comparing A with C, they may say group C have 2 subs between 3, whereas group A have 3 between 6 which is the same as 1½ between 3, so group A have the least to eat.
	
This activity can be introduced by asking if anyone has been on a school trip: Where did they go? What was the best bit? The teacher could then “reveal” that the best part of a trip for them is the free sandwiches. This provides a direct link into the context. Students should be encouraged to give informal/intuitive answers at this stage. If any students are struggling, ask them to decide which groups of students would receive more than half a sub. Students with a good knowledge of fractions should be encouraged to relate their procedural understanding of fractions to the sandwich problem: How can the need for common denominators be explained in pictures?

About the maths
Students make intuitive sense of fractions through a familiar situation. The problems allow for a range of approaches. Some students will use fractions formally, whereas others will make informal comparisons. It is important not to favour formal fractions at this stage but to value any valid argument.




	Question A2
	What the students might do
	What the teacher might do

	
[image: ]





Resources
mini-whiteboards

	
Students will divide the ‘rectangles’ in a variety of ways. Their pictures may look sandwich-like:

 [image: ]


Other students may represent the sandwiches as rectangular bars:

[image: ]


















	
Students may question the fairness of the way the sandwiches are divided and this has often initiated class discussions. Students point out that some people might not like the “cob end” or that there may be different fillings in each sandwich that some students may particularly like or dislike. These conversations are to be valued as they encourage the students to engage with the problem. If students are struggling with the problem, you could ask, “Where would you get more?” or similar questions.



About the maths
Students divide the sandwiches in equal parts. The sandwiches may look like “subway sandwiches” or some students may decide to use rectangular bars to represent the subs.
There is no need to measure the divisions precisely, but students should be encouraged to draw them approximately to scale. A combination of pictures, words and fractions may be used to describe their solutions.


	Question A3
	What the students might do
	What the teacher might do

	
[image: ]
	
Some students will divide each sandwich by the number in the group:

[image: ]
Some will say that each person will get 3/5 but other students may say 3/15.

Some students will divide the three sandwiches in half, then divide the remaining half by 5:

[image: ]

Some will say that each person will get 1/2 and 1/10 but others may say 1/2 and 1/5.

	
The drawings of the sandwiches will still be in a number of forms (from actual drawings of sandwiches to bars) and there is no need to value one representation more than any other at this point.

There may be misconceptions when the 3 sandwiches are split into 5 equal parts. For example, some students may think that each person will get 3/15 of a sandwich. This confusion around ‘what is the whole’ should be discussed as a class. Similarly, in the second solution, splitting the remaining half into 5 could be interpreted as creating ⅕ ths. Again, exposing and allowing students to discuss these misconceptions is important.

Students who finish early could be asked to find a second method. This can be forced by suggesting that the sandwiches are different flavours and each person must have some of each flavour. Higher attaining students may use the common denominator method for adding 1/5 and 1/10. These students should be asked to justify their method and answer in the context of sharing sandwiches.



About the maths
This is an opportunity to encourage a recurrent RME strategy of making sense of a situation by drawing a picture. Students’ representations may be ‘sandwich like’ or become ‘mathematised’ into rectangles.
Interpreting their pictures may prompt a discussion about ‘what is the whole.’

In d), the contextual justification that the TAs will get the same whichever way the sandwiches are cut is quite concrete (i.e. it is the same amount of sandwiches shared equally between the same number of people). However, arithmetically justifying why 1/2 +1/10 is the same as getting 1/5+1/5+1/5 may be much more challenging. This does not have to be resolved here but it would be worth hearing some ideas.




	Question A4
	What the students might do
	What the teacher might do

	
[image: ]
	
Answers will vary depending on the numbers of people and sandwiches chosen.

d) Students may draw plates with the sandwich fractions on:
[image: C:\Users\55041588\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\CHF2WCVJ\IMG_2058.JPG]

It is only after the sixth plate is drawn that the sum of the fractions is an integer (5) and therefore there could be 6 teachers and 5 sandwiches.
Students may go on to say that there could also be:
12 teachers and 10 sandwiches.
18 teachers and 15 sandwiches.
24 teachers and 20 sandwiches. Etc.

	
Again, students should be encouraged to use more than one strategy. Differences in their sharing strategies can prompt discussions about equivalence.
These discussions could be shared in groups or with the whole class, as appropriate.

You may wish to direct students to particular combinations of sandwiches (similar to in part d)) depending on the direction that the discussion has taken.



About the maths
This question gives students the opportunity to experiment and practise ways of sharing out different numbers of sandwiches with different numbers of people. It is possible to use this context to think about equivalent fractions. For example, if 2 sandwiches are shared between 3 people, they get the same as 4 sandwiches shared between 6 people. How could the photos of the groups be used to justify this?




	Questions A5-A6
	What the students might do
	What the teacher might do

	
[image: ]
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A5.
Answers will vary. 









A6.
Students may be surprisingly well versed in multiple strategies for folding or measuring pieces of Fruit Winder.
	
Question A5 provides a quick opportunity for the students to engage with a new context.

For Question A6, students could be asked to come to the board to indicate where they would cut the winder on question A6. It is important for the teacher to require students to be reasonably precise in their cuts, perhaps using the fair sharing of sweets to emphasis this.

Students are normally confident in halving and halving again. One could connect this to ancient approaches to division/fair sharing by halving, as in the 16 ounces to a pound.



About the maths
Introducing a second context will enable the students to develop an increased understanding of the bar model. Having already seen a bar emerge from a formalisation of a sandwich, students now get to see a bar develop from a fruit winder.




	Question A7
	What the students might do
	What the teacher might do

	
[image: ]
	
a) Some students will initially cut the winder in half. Although the middle should not be an actual cut, students may find it useful in deciding how big to make the 5 pieces.

Some students who have started cutting off ‘equally’ from one end may try to ‘improve’ their answer by cutting off the end of the winder so they have 5 equal parts. It is important that the whole of the winder is shared. Staying within the context of sharing a fruit winder, you would not want to unnecessarily throw any winder away!



b) When cutting into 6 pieces, students often start by finding the middle before cutting the two halves into thirds.


	
This activity could be completed informally at the board with the class judging the accuracy of the size of the pieces.









About the maths
Cutting the winder into 5 pieces presents a new level of difficulty. The middle is no longer a cut and students will have to use estimation to decide the size of each piece.
It is important that the entire winder is shared equally emphasising the importance of the whole.

The halfway point becomes useful again when sharing between 6 people. However, students are still faced with dividing the two halves created into three equal parts.




	Question A8
	What the students might do
	What the teacher might do

	
[image: ]

Resources
Activity Sheet 1 – Fruit Strips
[image: ]scissors
glue

	
Some students will have become aware of when it is useful to put in a half way marker and when it is not.
In part d), some students will be aware that for 6 pieces, it is helpful to put in half way marker first. Other students will create thirds and then halve each third.

Some students will show an awareness of the relationship between the numbers and their factors.
Students may decide to use a folding strategy. 



	
The teacher should insist that the students do not use a measuring strategy for this task. Activity Sheet 1 – Fruit Strips should be photocopied single sided. 
















About the maths
The task enables students to visualise the size of fractions and physically work with fractions. This allows them to gain insights into the relationship between fractions. 




	Questions A9
	What the students might do
	What the teacher might do

	
[image: ]





Resources
mini-whiteboards


	 
a) Students usually realise that splitting between 4 and 8 people is easier as they can use a halving strategy.

b) Splitting between 3, 5 and 10 people is more difficult.

c) Answers will vary: “The more people, the smaller the pieces”, “If there are 3 people they get twice as much as when there are 6 people”, “1/4 is twice 1/8th”, “2/10ths make 1/5th”, etc.















	
The teacher should encourage the student to justify their answers to part c) in the context of the strips. How do your strips demonstrate the statements that they are making? Ideas could be exchanged via mini-whiteboards.















About the maths
The task enables students to visualise the size of fractions and physically work with fractions. This allows them to gain insights into the relationship between fractions. 


	Question A10
	What the students might do
	What the teacher might do

	
[image: ]

[image: ]
	
Students will have different opinions on when a bottle is ‘full’. Some will think it should be all the way to the brim, whilst other will have noticed that there is always space left at the top of a bottle. For the purposes of these questions, and not unrealistically, a full bottle is defined as a bottle filled up to the top of the straight edge of the side of the bottle (as marked on Question A10).
	
There is an opportunity to ask if any of the class have come across a juicing machine in a shop. You might like to discuss how many oranges are needed to make a glass of juice, whether juice is a good way to get one of your “5-a-day”, etc.












About the maths
This new context offers a chance to discuss the proportional relationship between the amount of juice purchased and the cost. Question A10 is important as it clarifies when the bottle is full (and therefore defines “the whole”).




	Question A11
	What the students might do
	What the teacher might do

	
[image: ]

Resources
Activity Sheet 2 – Filling Bottles 
[image: ](This Activity Sheet contains questions A11-A13)

	
Some students may confuse the number of markers with the number of sections.

Some students may not label the “Full” marker, others may label it as “1” or “3/3”, “2/2” and the equality of these could be briefly discussed.

Students may use a finger-to-thumb gesture to establish a part of the bottle and hence figure out how many parts they are dealing with. Other students focus on the number of markers, so in the case of the bottle split into 3 parts, they may see just 2 markers (the middle ones) or 4 markers (including the ends). This can lead to a number of labelling systems, some of which are not correct. It is worth discussing strategies and the imagery that leads to the correct labelling.

	
You could begin with informal questions about whether this is a good way to buy fresh juice and why the full marker is not at the top of the bottle.

It is important that the students’ attention is drawn to the full marker before they start to think about the fraction markers. 

This task can be completed as a group or individually.




About the maths
Students will be labelling positions on a bar-like object rather than labelling sections. This is an important development for students, allowing them to see fractions as positions on a continuous number line rather than a proportion of a whole.
This also provides an opportunity to extend their understanding of a bar developed from a different context.




	Question A12
	What the students might do
	What the teacher might do

	
[image: ]

Resources
Activity Sheet 2 – Filling Bottles 
[image: ](This Activity Sheet contains questions A11-A13)

	
a) a) The ‘fitting in’ (see the Geometry 1 Module Fitting It In) / chunking approach is helpful here. Students may want to use a ruler, but this should be avoided in the first instance. Some students adapt the ‘fitting in’ approach by marking a strip with one chunk, moving the chunk up the bottle to see how many chunks fit in. Another strategy is to halve and halve again so that the parts shown can be compared with halves and quarters. 
b) 
The bottles are roughly: 1/4, 1/3, 3/4 and 7/8 full. Encourage students to mark up the bottles as accurately as possible. Strategies are likely to include those used for the Fruit Winders questions. You may see some students turning the page, so that they are seeing the bar horizontally rather than vertically. Folding should be encouraged for those who want to pursue it.

c) 
	
Answers will vary and should be discussed within the class. Look out for students that have used drawing, this is a valid approach and should be encouraged. The importance of making ‘the whole’ the same size may well arise as an issue.







About the maths
Like “Fruit Winders”, the context yields a bar model representation, but in this context the bar is presented vertically. In addition, its labelling is now cumulative. Therefore, where in the case of “Fruit Winders” the parts can be labelled using only unit fractions, here parts are labelled at the end of a block by accumulating from empty to full (0 to 1). This requires the use of non-unit fractions and provides a representation that is closer to a number line.
 

	Activity Sheet 2 
(Question A12: b, c, d)
	What the students might do
	What the teacher might do

	
Resources
[image: ][image: ]Activity Sheet 2 – Filling Bottles
	
b) Methods may vary but levels should be approximately as below:

[image: ]

c) 
Students will argue that 1/3 is smaller than 1/2 so it must fit. 

Some may say that the bottle that is 1/3 full is 2/3 empty so it will not overflow with another half bottle of water. Informal and context-related thinking should be encouraged.

d) 
i. Drawings will vary. One possibility is:



[image: C:\Users\55041588\Desktop\as2.jpg]














ii. There are many combinations of two fractions of bottles that will fit into a bottle without it overflowing.   or  can be combined with any of the other six bottles.   can be combined with any of the other six bottles apart from  .

iii. There are two combinations that can exactly fill a whole bottle using different bottles:
  and       or       and  and  .
There are many combinations using the same bottle more than once. For example:
 + ;      +  +  +  ;       +  +  ;       +   +  ; ...

	
Students may need some encouragement to use and fold strips of paper when answering part b. Some students may use a ruler and whilst this should not be prohibited, it should not be given any more status than any other valid method (folding paper, use of string, finger spacing etc.).
There is likely to be a wide range of methods used when answering part c. Some students will have drawn something to justify their answer whilst others will have made arguments involving abstract fractions. Again, all valid arguments should be praised.
In might be worth explaining that in part d, the bottles may be used more than once.


About the maths
The picture/diagram of the bottle begins to look more mathematical (and slightly less realistic, although still obviously a bottle) as the students work through Activity Sheet 2 -Filling Bottles.
















	Question A13
	What the students might do
	What the teacher might do

	
[image: ]

Resources
Activity Sheet 2 – Filling Bottles 
[image: ](This Activity Sheet includes questions A11-A13)

	
a) Students may draw 2 bottles and mark on 3/4 and 3/5. Others will argue along the lines that “if you split a bottle into 4 parts the parts are bigger than if you split it into 5 parts, so 3/4 must be bigger.” Some may introduce a mediating quantity such as percentage, or imagine that the bottle contains 1000ml.

b) Students may argue that 4/7 must be bigger because 4 is more than half of 7. Some will say 3.5 sevenths is a half so 4/7 must be more than a half.
Other students will make an accurate drawing.

c) The “make it up to a whole one” strategy is useful here, i.e. 5/6 is 1/6 away from a whole, whereas 4/5 is 1/5 away, so 5/6 > 4/5 as 1/5 > 1/6.


	
Some students will use common denominators. If they are used correctly then it is worth asking these students to explain what their common denominators mean in terms of the bottles. Perhaps they could draw something to explain. Even where students can use common denominators accurately, it is worth exposing them to some of the alternative arguments given in the middle column as these are often more mathematically efficient.





About the maths
Pupils continue to make the transition from working at the concrete level to the more formal level of comparing fractions of a bottle without a drawing. Using a common denominator is not a strategy that has worked for many of the students in the past. This section is about developing alternative and more meaningful strategies.




	Questions B1-B3
	What the students might do
	What the teacher might do

	
[image: ]
[image: ]
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Answers will vary. 
Students will offer their own experiences of running and their own understanding of the importance of remaining hydrated.

	
These three slides are “lead-ins” to the next slides and are important in embedding the context of water stops on a fun run. 



	Question B4
	What the students might do
	What the teacher might do

	
[image: ]





Resources
mini-whiteboards

	
a) a) Green (4/5) will be the last water stop.

b) b) & c) Students will sketch the race in a variety of ways, for example:
           [image: ]


[image: ]
[image: ]
d) Blue 5 km, Red 10 km, Green 12 km, Yellow 11¼ km.
	
It is worth sharing students’ sketches for part b). Discuss how realistic are they in terms of being a straight line versus a circuit? You may wish to ask them to try part c) using both versions, a straight line and a circuit. Again, a reasonable level of accuracy is important here. If they have used a circuit for the race, they may want to use string so they can straighten or “unwind” the circle and increase the accuracy of their sketch.







About the maths
Students are required again to decide on “the whole” before allocating fractions of the whole. This task prompts students to recognise that a straight line is an easier and more accurate representation of a context, enabling them to work mathematically on the problem.




	Question B5
	What the students might do
	What the teacher might do

	
[image: ]





Resources
mini-whiteboards

	
Student responses may take a number of forms but comparisons are easier to make when a line/bar representation is used:
[image: ] 
             
Students will comment on various “patterns”, some about the distance run when water is taken and others about the proportion of the race when water is taken.
	
You may wish to model this problem by offering a “race route”; whether you model it using a bar, a line or something else may depend upon the responses to the previous task. It would be worth asking students to tell you where the start and finish of the races are on their representation in order to force the link between the context and the mathematical representation.

Strategies for finding when Kiera takes on water will vary. These should be discussed as a class. It is not necessary to insist on one particular strategy as this is developed on the next slide.




About the maths
In terms of kilometres, the ‘whole’ changes for each race. If they drew the races, do they make the bar lengths relative to each other or do they represent all the races as the same length?




	Question B6
	What the students might do
	What the teacher might do

	
[image: ]
	
The labelling of the divisions on the bar suggest that Kiera found half first (12km) and halved again to get 6km. She then knew 1/4 of 24km = 6km. She then halved 6km to find 1/8th (3km), and then either added 3km onto 12km or multiplied 3km by 5. Either way, she would get 5/8th of 24km to be 15km.

Some students may believe a unitary method has been used and explain Kiera’s work from that perspective. 
Others may have difficulty in finding one piece of the bar and think that Kiera used a trial and improvement method to find the number that when added together 8 times makes 24. 
	
This should be a non-calculator task. The teacher could provide prompts such as, “Which number do you think she filled in first?” or “What order do you think she filled in the numbers on the bar?”

Asking students to engage with other people’s methods (whether they are methods from within the class or methods offered by the teacher/materials) is a common and productive RME strategy.










About the maths
The bar is labelled at the top with the total distance and along the bar as a continuum (i.e. a number line).




	Question B7
	What the students might do
	What the teacher might do

	
[image: ]

Resources
Activity Sheet 3 – Cheese and Sausages

[image: ]

	
Approximate solutions for Activity Sheet 3:


	
Some students will be unfamiliar with buying cooked sausage and cheese by weight. It would be worthwhile sharing their knowledge of how meat and cheese are bought. If they have only seen it in packs, explain how different quantities can be bought at the deli counter. It may be helpful to discuss one or two of the questions before students complete Activity Sheet 3.





About the maths
The context of sausages and cheese gives students the opportunity to visualise concrete examples of part-whole relationships. For example, to cut off a 200g piece from a 240g sausage, students can first divide the sausage into two 120g sections. They can then divide these pieces into three parts, each weighing 40g. Students implicitly use fractions to make the partitions and show that each section is 1/6th of the whole.


	Question B8
	What the students might do
	What the teacher might do

	
[image: ]

Resources
Activity Sheet 4 – What’s the Weight?
[image: ]

	
Answers will vary. Students will arrive at estimates in the region of:

1. 1. A little less than a half , so about 300g

2. 2. About 1/4, so about 120g

3. 3. A little less than a half, so around 550g

4. 4. A little more than 2/3, so about 300g

5. 5. About 2/3, so around 600g.
	
Pupils could use strips of paper to decide what fraction of the whole will be cut off. The use of rulers should be avoided as this task is about estimation.














About the maths
Students are required to find a fractional part of the sausage or cheese and relate that part to a weight. Students use the strategy of dividing the whole into equal parts and recognising that each part must have the same weight.




	Question B9
	What the students might do
	What the teacher might do

	
[image: ]

Resources
Activity Sheet 5 – Show the Cut
[image: ]

	 
Approximate solutions:
[image: ]
	
Again, strips of paper could be made available to help students divide the foods, but the use of rulers should be avoided.

Answers to this Activity Sheet could be discussed as a group.

If no one decides to calculate the weight of the piece cut off, finding this could be an extension or follow-on task.










About the maths
Students find fractional amounts of a shape that has a given weight. They will use their skills in dividing and many will naturally suggest the weight of each piece. 




	Question B10
	What the students might do
	What the teacher might do

	
[image: ]
	
Answers will vary. A detailed response might be:

“They start by drawing a sausage/bar and labelling it 500g. They then label half the bar 250g and then halve that again and label it 125g. That must be a quarter.

To find three quarters, they add 125g to 250g. They then label 375g on the bar and shade to show 3/4.

So 3/4 of 500g is 375g.”

	
Students could discuss this method in pairs before sharing their ideas with the class. Try to push the students to be precise and detailed in their responses.

















About the maths
Following on from Activity Sheet 5 – Finding a Fraction of an Amount, students engage with a bar method of finding a fraction of an amount.


	Question B11
	What the students might do
	What the teacher might do

	
[image: ]
Resources
[image: ]Activity Sheet 6 – Finding a Fraction of an Amount
(Questions B11-B14 are included on Activity Sheet 6, along with additional questions.)

	
If you look closely at the picture, the 1/3 lines are darker suggesting that they were put in first. This suggests 369 has been viewed as 363=12, then 123 again to get 4km.

Another possible response would be that 36km has been divided into 9 equal parts and so each part is 4km. The first part has been labelled, followed by 8km, 12km, 16km and 20km. 20km is 5 parts and each part is a 1/9th, so 5/9 of 36km is 20km.
	
Calculators should not be used for the questions on Activity Sheet 6. The Activity Sheet provides an opportunity for students to work through the questions at their own pace. However, it is likely to be useful to include mini-plenaries to assess their progress and share strategies.





About the maths
Again, students are given the task of making sense of someone else’s visualisation. In trials, some students found finding the value of one section of a bar very challenging. Many did not see the connection between the picture and the calculation 369. To them the picture represents a piece, 9 ‘lots of’ something which makes 36 (369 is viewed through the grouping metaphor of considering how many 9’s can I fit into 36).
This task is more challenging than the previous slide, as using 9 parts means that halving is not a possible strategy.


	Question B12
	What the students might do
	What the teacher might do

	
[image: ]
Resources
[image: ]Activity Sheet 6 – Finding a Fraction of an Amount
(Questions B11-B14 are included on Activity Sheet 6, along with additional questions.)

	
[image: ]Drawings similar to the following should be used for all questions:
Answers:
a) 24cm                    b) 22½cm                  c) 35km
d) 56km                    e) 80cm                     f) £100
g) £150 (on Activity Sheet but not on slide).
	
It is important that the students continue to use drawings to reach their answers throughout this section. The bar model will be developed and used again in many contexts/topics and it is important that students use it and understand it.
One observation that we have noted when developing this work is that if the teacher uses a bar/visualisation regularly, this will validate the use of the bar in the eyes of the students and encourage its use.




About the maths
Some students may have a memory of the formal strategy for calculations of this type, i.e. to find 2/5 of 60cm, work out 60 ÷5 x 2.  These students should be encouraged to try to see this strategy in what they have been doing with the picture. It is important to note that this diagrammatic approach goes beyond revisiting an algorithm that many students fail to understand and that they are often unable to replicate in the long term.


	Question B13
	What the students might do
	What the teacher might do

	
[image: ]
Resources
[image: ]Activity Sheet 6 – Finding a Fraction of an Amount
(Questions B11-B14 are included on Activity Sheet 6, along with additional questions.)

	
Strategies will vary. For example:
[image: ]a)

Answers:
a) equal
b) 2/3 of 2 hours
c) 6/7 of 490m (only on Activity Sheet)
d) 2/3 of 300 min (only on Activity Sheet).

	
Again, it is important to encourage and exemplify the use of a bar to help answer these questions.


















About the maths
Question B13 provides mediating quantities (e.g. 35 miles) to allow easier comparisons of the size of fractions. They should continue to draw 2 bars to visualise the mathematics.


	Question B14
	What the students might do
	What the teacher might do

	
[image: ]
Resources
Activity Sheet 6 – Finding a Fraction of an Amount
[image: ](Questions B11-B14 are included on ctivity Sheet 6, along with additional questions.)

	
B14
a) 4/6
b) 7/10
c) 5/6 (only on Activity Sheet).






Questions B15 and B16 are only on Activity Sheet 6

B15. 
a) 36
b) 21
c) 20
d) 22
e) 24
f) 48
g) 34

B16. 
Answers will vary.



	
Again, it is important to encourage and exemplify the use of a bar to help answer these questions.










About the maths
Question B14 is useful Assessment For Learning. What strategies do the students naturally bring to this task? They may invent a mediating quantity, e.g. percentage or 60 minutes. They may draw two bars, although it is difficult to be precise enough to mark the bars in exactly the correct place. The idea of choosing a bar segmented into a “helpful” amount of pieces is considered later, where a method involving a “segmented bar” is used to develop a way of adding, subtracting and dividing with fractions.

	Question C1
	What the students might do
	What the teacher might do

	
[image: ]





Resources
mini-whiteboards

	 
Answers will vary.      
	
This is an opportunity to engage the class in a new context. Individual responses to the question, with reasons, could be taken informally, or you could record the class totals for each option (using mini-whiteboards) for use later in the lesson.

	Question C2
	What the students might do
	What the teacher might do

	
[image: ]
	
The actual numbers of students represented in the bar are:
a) Film 40
b) Sport 60
c) Computer games 80
d) Drama 20
However, estimates will obviously vary.

Some students will use a finger and thumb gesture to see how many Sport, say, “fit into” the whole bar. Sport would fit in about 3 and a bit times and so is a little less than a third of 200.
	
A useful strategy would be to bring students to the board to explain and justify their methods. It would also be useful to reach a class agreement on the numbers for each activity prior to moving onto the next slide.






About the maths
These lessons are about developing connections between segmented bars, pie charts and fractions. Ultimately, students develop ways of using a bar model to operate with fractions.

This starting slide requires the students to engage with a bar of length 200 and to make estimates of the proportion of each section of the bar.




	Question C3
	What the students might do
	What the teacher might do

	
[image: ]
	
The actual numbers of students out of 1000 represented by the bar are:
a) Film 200
b) Sport 300
c) Computer games 400
d) Drama 100
However, estimates will again vary.
	
Ideas about sampling a population may need to be discussed, as the concept of a representative sample will not be obvious to many students. Further examples of when sampling is used may be required. For example, opinion polls, surveys etc.





About the maths
The concept of multiplying each section by the same number and therefore keeping each section “in proportion” is a key learning objective and provides a rationale for equivalent fractions later in this section. 

This question, along with others in this section, brings together the bar, fitting in (developed further in the module G1 Fitting It In), proportional reasoning (including scaling), notion of sampling, statistical representation (stacked bar and pie charts), fractions and equivalent fractions.




	Question C4
	What the students might do
	What the teacher might do

	
[image: ]
Resources
Activity Sheet 7 – Segmented Bar
scissors, ruler, coloured pens
[image: ]mini-whiteboards 
	
Answers will depend on the class survey. 
Bars will look something like this:

[image: ]
	
It may be quicker to collect the results as a whole class, perhaps using mini-whiteboards.
Look out for students who do not colour the bar in blocks or leave a gap between blocks.
















About the maths
Students conduct a poll in class about their preferred Fun Day activity. They then use a segmented bar to display their results producing a stacked bar chart.




	Question C5
	What the students might do
	What the teacher might do
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Resources
Activity Sheet 7 – Segmented Bar
scissors
rulers
coloured pens


	
a)
[image: ]

b)
[image: ]

g)
[image: ]
	
Students may need support sticking the ends of their bars together (it may help to cut a bit extra at one end) and drawing round it. In trials, teachers found it easier if the segmented bar (on Activity Sheet 7) was made of thin white card.













About the maths
Students now use their segmented bar to produce a pie chart of their results. Students will have encountered pie charts before, but this activity will give them new insights into the meaning of the sizes of the sectors.




	Question C6-C7
	What the students might do
	What the teacher might do

	
[image: ]

[image: ]

Resources
Activity Sheet 7 – Segmented Bar
scissors
ruler
coloured pens 
	
Answers and pie charts will depend on student preferences.


	
Computer gaming is introduced as the most popular choice for the school fun day at King Stephen Academy. 
When answering Question C6, students could collect their own results (from their classmates) or the teacher could organise the collection of data.














About the maths
Students repeat the steps to create a bar and then a pie chart for their class’s computer games data.




	Question C8
	What the students might do
	What the teacher might do

	
[image: ]





	
Answers will depend on the class survey.

Some students may initially disregard the different sample sizes for the two surveys and simply compare the numbers of students.

Some students may compare bars of different total length whereas others may see the need for the bars to be of the same length.
	
Students will need to discuss the issues around comparing different size data sets before working on this question.







About the maths
Students compare the bar from their class with the bar from the 100 students at King Stephen Academy. Their bar will be a different length to the bar on the PowerPoint, so comparing numbers for each game directly will not be a valid option. This creates the need for alternative strategies of comparison. Students may use fractions to compare or a mediating quantity, e.g. if there are 30 students in the class and 100 in King Stephen Academy, 300 could be used as a mediating quantity. Some students may suggest turning the King Stephen Academy results into a pie chart to allow for a valid comparison.




	Question C9
	What the students might do
	What the teacher might do

	
[image: ]





Resources
Activity Sheet 7 – Segmented Bar
scissors
rulers
coloured pens 
	
b) Students cut out and shade a segmented bar of length 30 and 20.

c) Fractions:
	
	Year 7
	Year 11

	Fortnite
	9/30 (3/10)
	10/20 (1/2)

	Rocket L
	6/30 (3/15)
	5/20 (1/4)

	Fifa 18
	5/30 (1/6)
	5/20 (1/4)

	Minecraft
	10/30 (1/3)
	0



d) When comparing the Fifa results, some students will argue that they are the same because there are 5 students in each case. Others will recognise that 5 out of 30 is a smaller “chunk” than 5 out of 20 and decide Fifa is more popular with Year 11.

e) To compare 6 out of 30 with 5 out of 20, some students may argue that the number of people has gone up by 1 (from 5 to 6), but the amount it is out of has gone up by 10, which is a lot in comparison, so the 5 out of 20 in Year 11 must be more. Other strategies include seeing the fractions as 1/5 and 1/4 and justifying why 1/4 is greater than 1/5.
	
When discussing d), the teacher should remain neutral and allow the discussion of different strategies. If everyone is satisfied to simply compare the numbers, the teacher could provide an example to create cognitive conflict.













About the maths
Students realise that choosing segmented bars for different size classes makes comparisons difficult. This provides a purpose for the use of fractions when students are required to compare proportions.




	Question C10
	What the students might do
	What the teacher might do

	
[image: ]





Resources
Activity Sheet 7 – Segmented Bar
scissors
rulers
coloured pens
	
a) Finding a common length bar can be a tricky issue for students. It may be easier to start with the 20-student class. What sized bars could be used? 40 segments? Yes. 50 segments? Not really. 60 segments? Yes, and so on…

For the 30-student class, 30 segments? Yes. 60 segments? Yes. And so on. A student suggesting 15 segments could prompt an interesting debate.

Unless segmented bars are stuck together, two 60 segment bars are needed. Some students may, for the class of 30, draw two identical bars side by side. Others may double up the numbers in the table creating a bar with all the segments for a given game grouped together.

b) Comparisons may involve absolute values, i.e. counting the number of pieces for each category. Alternatively, comparisons may involve relative quantities such as fractions.

	
Start by reiterating the conclusion that comparing the Year 7s and the Year 11s is difficult because the bars are not the same size. Therefore, creating bars of the same length would allow easy comparisons to take place.
You may wish to discuss with the class how many segments they intend to use for part a). 










About the maths
The students are in effect finding a common multiple and hopefully the LCM!
This is an initial step towards an understanding of the need for a common denominator when comparing or adding fractions.




	Question C11
	What the students might do
	What the teacher might do

	
[image: ]
	
a) In search of a common bar size, students may count up in 25s and in 40s until they reach 200.

b) Without drawing bars, students scale up the numbers for Play Station in order to make a comparison. Year 8 scaled up would be 7x8 giving 56 segments out of 200. Year 10 scaled up would be 11x5 giving 55 segments out of 200. Therefore, a higher proportion of Year 8s use a Play Station although the difference is insignificantly small.


	
This is a similar problem to question C8 and so students could work on this more independently.
















About the maths
Students are now using the model of a segmented bar (often without actually drawing it) to make valid comparisons. Again, the LCM is used informally when proportionally altering the numbers.




	Question C12
	What the students might do
	What the teacher might do
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Resources
Activity Sheet 7 – Segmented Bar

	
a) Some students will be secure in stating that 1/5 of 30 is 6. 
Others may use a segmented bar of length 30 to find out how many segments are in a fifth of the bar.
Some students may draw a bar of length 30 and divide it into equal 5 parts.

b) For the Phone, 1/3 of 30 gives 10 teachers.
Again, a bar or segmented bar may be used.

c) For the PC, 1/15 of 30 gives 2 teachers.
Again, a bar or segmented bar may be used.

	
Have blank segmented bars available for students to use when necessary.


















About the maths
Unit fractions are used to describe the teachers’ console preferences and 
students calculate the numbers for each console given the total number of teachers.




	Question C13
	What the students might do
	What the teacher might do
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Resources
Activity Sheet 7 – Segmented Bar

	
a) Many students will now be aware that the number of students has to be a multiple of 4, 5 and 10. 
Most will write down multiples of each:
4: 4, 8, 12, 16, 20, 24, …
5: 5, 10, 15, 20, 25, …
10: 10, 20, 30, …

20 is the most probable answer given the context and the most likely answer that the students will arrive at.
However, other answers are possible, e.g. 40, 60, 80, etc.

b) The number that “never play” depends on the answer to the number of teachers in the previous question. If the class agrees that 20 teachers were interviewed, the number that never play would be 9. 

Some students may add 5/20, 4/20 and 2/20 to give 11/20 and arrive at 9/20 for the rest.
	
Again, have blank segmented bars available for students to use when necessary.

If students quickly arrive at 20 for the number of teachers, they could be asked what other numbers of teachers would be possible.













About the maths
Here the students have to decide how many teachers are in a data set, given the fractional amounts in the question. The context helps informally introduce the concept of a common denominator.




	Question C14
	What the students might do
	What the teacher might do
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Resources
Activity Sheet 7 – Segmented Bar
 
	
a) Although 1/6 of 30 is possible, 1/4 of 30 does not give a whole number of teachers and so Mrs Khan cannot have asked 30 teachers.

b) Possible numbers of are 12, 24, 36, 48, …

c) Segmented bars of length 12, 24, 36, 48 could all be used to represent this data.

d) If a segmented bar of length 12 is used, 3 bars will be coloured for ‘less than one hour,’ 2 for ‘1-2 hours’, leaving 7 for the rest. This would give a fraction of 7/12.
	
You could engage the students in the context by asking which of their teachers they thought would play on computer games for the longest and why (although be careful that this line of discussion does not get out of hand!). 

If part a) is not resolved, students could be given a segmented bar of length 30 and asked to shade 1/4 and 1/6 of the 30 segments.









About the maths
Students working on the initial question will recognise that not all length bars can be used to represent fractions.
Subsequent questions provide further practise in deciding which length bars allow given fractions to be represented.




	Question C15
	What the students might do
	What the teacher might do

	
[image: ]





Resources
Activity Sheet 7 – Segmented Bar
 
	
a) A segmented bar of length 15 could be used. Other options of segmented bar length are 30, 45, 60, …

b) On a segmented bar of length 15, students indicate that 5 segments represent 1/3 and 3 segments represent 1/5. The difference is therefore 2 segments, or as a fraction 2/15.
	
Students may use a variety of ways to indicate the two fractions on a bar. It would be beneficial to compare student drawings to decide which one most clearly arrives at the solution.

Segmented bars from Activity Sheet 7 could be used. Alternatively, students could be encouraged to draw their own bars.












About the maths
Although the question remains in a context, students are now beginning to work with “bare” fractions. 




	Question C15 (Cont.)
	What the students might do
	What the teacher might do

	
[image: ]










	
c) The fractions for the two years are 1/6 and 1/4. If students select a bar of length 24, they would shade 4 strips for 1/6 and 6 strips for 1/4. The difference would be 2/24 or 1/12.

d) Some students will realise that a bar of length 8 allows 1/8 and 1/2 to be represented. If so, they will quickly see that the difference is 3/8. Otherwise, they may select a bar of length 16 and shade 2 strips and 8 strips respectively. The difference is 6/16 or 3/8.

e) Some students will spot that the fractions do not add up to one, so there is a missing column. They may reason that 1/5+1/6 < 1/2, so the three fractions must be less than one. Some students may draw a bar of length 30 and shade the 3 fractions, noticing that some strips are unshaded. The missing column would be “6 hours or more.”

f) Students may use a bar with 30 segments for Year 7 to show 1/5, 1/6 and 1/2 ... 4 out of 30 segments are left, therefore 4/30 or 2/15. For Year 11, a 24 segment bar could show 1/3, 1/4 and 1/8 ... 7 out of 24 segments are left, therefore 7/24.
	
Allow plenty of time for this activity. Drawing, thinking with, and making sense of the bars takes time, whatever the students’ previous understanding of adding fractions might be.















About the maths
Students are subtracting fractions and informally adding three unit fractions before subtracting them from one. Students find LCMs to add or subtract the fractions, finding common denominators and equivalent fractions in the process.


	Question C16
	What the students might do
	What the teacher might do

	
[image: ]
	
a), b) Most students will now recognise that a bar of 15 segments can be used to represent both 1/3 and 1/5. 

[image: ]


c) 1/3 + 1/5 = 8/15.

d) 1/3 is 2/15 bigger than 1/5.
	
Questions C15-C19 are without context. However, if students are unable to make progress, contexts can be given to the fractions to allow students access to the questions. Ideally, students are able to think of their own context, either an earlier context or a new one of their own. If not, you could suggest a context.

This slide builds on the work done on Slide 42 and students may already have some strategies that they could share with the class.









About the maths
Students draw bars freehand as required to solve the questions on this slide and for the remainder of the unit.




	Question C17
	What the students might do
	What the teacher might do

	
[image: ]
	
a) 
[image: ]


b) 1/2 is 5 segments. 2/5 is 4 segments. So, 1/2 is 1/10 bigger.
	
A class discussion regarding a comparison of the various strategies will be useful.











About the maths
This slide presents a question with the correct answer and the students are asked to represent the solution on a segmented bar.

This type of question is useful to use when students already have some memory of how to add fractions. The process of representing the answer on a bar will give such students greater understanding of why their method works and it also help them remember the method in the future.




	Question C18
	What the students might do
	What the teacher might do

	
[image: ]





Resources
Activity Sheet 7 – Segmented Bar

	
Answers:

1. 7/12
2. 11/14
3. 7/16
4. 7/9
5. 37/30 (1 and 7/30)
6. 11/16
7. 11/10 (1 and 1/10)
8. 29/30
	
It is important that the students continue to use the bar. This could be a segmented bar provided by the teacher or a hand-drawn one of their own. In trials, it was found that when teachers used the bars themselves (when discussing and reviewing questions with the class), the students continued to use the bars in their own work. Conversely, when teachers stopped using the bars, the students stopped too.












About the maths
This slide provides consolidation on the use of a bar to add fractions. 




	Question C19
	What the students might do
	What the teacher might do

	
[image: ]
	
Answers:
a) 6/7 is larger. This answer may be achieved from the use of a segmented bar. Other students may reason that 4/5 is 1/5 from a whole whilst 6/7 is only 1/7 from a whole, so 6/7 is closer to 1 and therefore is larger.

b) 2/35 larger. This can be seen most clearly from a segmented bar.

c) 5/12 is larger. This answer again may be achieved from the use of a segmented bar. Other students may reason that 3/8 is half an eighth away from a half whilst 5/12 is only half a twelfth from a half, so 5/12 is closer to ½ and therefore is larger.

d) 1/24 larger. This can be seen most clearly from a segmented bar.
	
Some students may revert to a common denominator method. They should be encouraged to demonstrate what their method looks like on a bar.














About the maths
It is anticipated that students will still be drawing a segmented bar, even now that the questions look like traditional fractions questions. Other students may include jottings, which implies that they are still imagining a segmented bar.




	Question C20
	What the students might do
	What the teacher might do

	
[image: ]
	
a) Students will identify that the tops have been added together and then bottoms have been added together.


b) Any drawing along these lines:

[image: ]
	
You could personalise this question and say you recently asked it in another class and 2/6 was the most common answer. Is this answer correct? What should your students say to the class?










About the maths
Adding the tops and bottoms of fractions together is a very common misconception when students try to add fractions. Usually, the answer you get using this ‘strategy’ is smaller than one of the fractions that you have started with, but students fail to notice this. They have faith in their misremembered procedure and do not try to make sense of their answer.
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Using Bars to Add Fractions
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Which s Larger?

C19.
o 4 6
a) Which is larger Sor= ¢

b) How much larger?
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d) How much larger?
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You’re the Teacher!

C20.

Imagine you are a teacher and when you ask what i: |s g lina

test, most of the class answer: =

a) What did they do to get this answer?

b) Usea segmented bar to convince someonethat += does
not equa\
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Subway Sandwiches
Al

At King Stephen Academy, Year 7 students are going on a trip to
the local zoo. Students have to bring a packed lunch, but
teaching assistants receive a free lunch of Subway sandwiches.
Each group pictured below shares its sandwiches equally.

A 2 a) Which group of teaching

assistants get the most to
eat? Explain your answer.

b|

Which group of teaching
assistants get the least to
eat? Explain your answer.
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Subway Sandwiches
A2. i
Draw a picture of the sandwiches and show how they could be

cut so that the teaching assistantsin each group get the same
amount of sandwich.

a) Shade or colour your drawings to show how much each
person will get.

b) Use fractions to describe how much each person will get in
each group.
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Subway Sandwiches .

A3.

teachers on the trip.

Draw 3 sandwiches and show how you would cut them up so
that each person has an equal share.

a

b)

¢

What fraction of a sandwich will each person get?

Find a different way to share out the 3 sandwiches between
the 5 teachers. How much does each teacher get?

d) Do the teachers get the same amount or not, whichever way

you share them out?
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Subway Sandwiches

A4,

a) Draw two more groups of people with different numbers of
sandwiches.

b) Show how the sandwiches could be equally divided within
each group.

¢) In each group, what fraction of a sandwich will each person
get?

d) On a different trip, a group of teachers end up with 3+ +1
of a sandwich on each of their plates. How many sandwiches
and how many teachers might have been in this group?
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Fruit

AS.
a) Whatis your favourite fruit?

b) What s your least favourite fruit?
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Fruit Winders

A6.

A great way of getting one of your “5-a-day” is by eating
Fruit Winders!

Fruit Winders are long enough to share.

If you were to share this winder equally between 4 people,
where would you cut it?
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Fruit Winders

A7.

a)  If you were to share this winder equally between 5
people, where would you cut it?

b)  If you were to share this winder equally between 6
people, where would you cut it?
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Fruit Winders - Strips

A8.

Using Activity Sheet 1 — Fruit Strips, carefully cut out the six
strips of paper.

Without cutting the strips, show how to share them equally

between:
a)
b)
<)
d)
e)
f)

4 people
3 people
5 people
6 people
8 people
10 people
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Activity Sheet 1.~ Fruit Strips
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Fruit Winders - Strips

A9.
a) Which strips were easy to divide? Why?

b) Which strips were more difficult to divide? Why?

¢) Write down what you notice about the size of the pieces.
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FruitJuice

Another way to get your “5-a-day” is to drink fresh fruit
juice. In some countries, it is possible to make your own fruit
juice in the supermarket.

You squeeze the juice into a bottle and pay for the amount of
juice that you take.
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Fruit Juice

Al0.

Fruit juice is squeezed into
bottles like this one, so that
the shop knows how much
juice you are buying.

At what level would the bottle
be full?
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Fruit Juice Bottles

All

Look at the lines on these fruit juice bottles and decide what
fraction would go on each line.

Write your answers on Activity Sheet 2 — Filling Bottles.
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FruitJuice Bottles

AL2.
Estimate how full these fruit juice bottles are.
Write your answers on Activity Sheet 2.
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Getting the Most Juice

A1l3.
Which bottle would contain the most juice?

Explain how you know.
Write your answers on Activity Sheet 2 — Filling Bottles.

a) A bottle z full or a bottle g full?
1 4
b) A bottle > full or a bottle > full?

c) Abottle g full or a bottle gfun?
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Fit Kids

B1.

Eating and drinking well is
one way to maintain health
and fitness. Exercise is also
important.

What is your favourite sport,
game, or exercise?
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The FunRun

B2.
a) What is the longest race you have taken part in?

b) What s the furthest distance you have ever run without
stopping?
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The Fun Run

B3.

a) Why do you think it is important to drink water during a
long run?

b) Inan organised event, water stops are often positioned

at different points along the route. Where would you
place the water stops?
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The 15km Run

B4.
A 15km race is organised with four water stops at various distances.
Look at the table to answer the Water tance from
following: stop |the start
Blue 1
a) Which is the last water stop? 3
b) Draw the route of the race, Red 2
including the start and finish lines. 3
c) Accurately mark the position of
each water stop on your route. Green 4
d) How many kilometres from the 5
startis each water stop? Yellow 3
1
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Water Stops

e v s,
Coam o
Runs Kiera wants to improve her running.
She decides to record when she uses
Darlington 10km: the water stops to see if that has any
drink at 3/5 stop effect.
ok 1ok ko She makes notes on her phone about
1/3.and 3/a stops when she stops for water at four

running events.
Oxford 24km: drink

at1/4 & 5/8 stops .

a) Compare when she takes in water
Manchester 16km: during the 4 races.
drink at 2/3 stop

b) Do you notice a pattern?

® o
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Water Stops at the Oxford 24K

86. oo S
Focussing on the Oxford race, Kiera draws G
the bar below to help her work out the Darlington 10km:
distances when she takes on water. drink at 3/5 stop
Oxpored 24%m York 18km: drink at
1/3 and 3/4 stops

—— zewm—
3
& Oxford 24km: drink
at1/4 &5/8 stops.

Gof 24 = bkm Manchester 16km:

26 ISKm drink at 2/3 stop

Explain her method and how she arrived at her answers.
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At the Deli Counter:

B7.

After a long run, Kiera likes to treat herself to her favourite
sausages and cheeses from the deli. At the deli, she can order
any weight of cheese and sausage that she wants.

Using Activity Sheet 3 — Cheese and Sausages, estimate where
the shopkeeper would cut the cheese and sausages to get the
required amount.




image39.png
Activity Sheet 3 - Cheese and Sausages
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This piece of salami weighs 600g. Draw a line to
show where you would cut off 150g.

This piece of salami weighs 400g. Draw a line to
show where you would cut off 300g.

This piece of cheese weighs 900g. Draw a line to
show where you would cut off 300g.

This piece of cheese weighs 1200g. Draw a line
to show where you would cut off 240g.

This piece of chorizo sausage weighs 1200g.
Draw a line to show where you would cut off
200g.

This piece of Spanish sausage weighs 240g.
Draw a line to show where you would cut off
200g.
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This piece of salami weighs 600g. Draw a line to
show where you would cut off 150g.

This piece of salami weighs 400g. Draw a line to
show where you would cut off 300g.

This piece of cheese weighs 900g. Draw a line to
show where you would cut off 300g.

This piece of cheese weighs 1200g. Draw a line
to show where you would cut off 240g.

This piece of chorizo sausage weighs 1200g.
Draw a line to show where you would cut off
200g.

This piece of Spanish sausage weighs 240g.
Draw a line to show where you would cut off
200g.
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Cheese and Sausages

B8.

On Activity Sheet 4 — What's the Weight?, the food has been
weighed to the nearest gram. This cheese weighs 467g.

Estimate how much will be cut off to the right of the knife.
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Activity Sheet 4~ What's the Weight?
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Cheese and Sausages

B9.

Use Activity Sheet 5 — Show the Cut to show where you would
cut the sausage or cheese to get the required fraction.
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Activity Sheet 5 - Show the Cut
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Finding a Fraction of an Amount

B10.

Kiera buys % of a 500g salami sausage. This is what she draws
to find out how much this would weigh:

What is the weight of Kiera’s salami? What method has she
used to reach her answer?
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Finding a Fraction of an Amount

B11.

The picture below shows a method for finding 93 of 36km.

Describe the steps taken to reach this answer.

(Questions B11-B14 are included on Activity Sheet 6 — Finding
a Fraction of an Amount, along with additional questions.)
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Activity Sheet 6 - Finding a Fraction of an Amount
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Finding a Fraction of an Amount

B12.

Use a similar method to work out:
2 3 7
a)gof 60 cm b);of 30cm c)EoMokm

7 4 2
d) 5 of 80 km e) = of 1 metre f) = of £300
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Finding a Fraction of an Amount
B13. Which is longer?

a) ;cf 35 miles or %of 40 miles?

b) % of 2 hours or %ofS hours?
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Activity Sheet 6~ Finding a Fraction of an Amount
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Finding a Fraction of an Amount

B14. Which is larger?
4 s
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Activity Sheet 6 - Finding a Fraction of an Amount

B15. Work out

of 45

b3 of 49
9% o6
a2 of 56
RN
7% of 80
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B16. Make up some of your own questions like the ones above. The answers.
must be whole numbers
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School Fun Day

= Y

As a reward for working hard all year, students at King Stephen
Academy were allowed to pick an activity for the last day of
term.

They had the choice of a film day, a multi-sports day, a
computer games day or a drama day.

What would you choose?

sy
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School Fun Day
=9

Mrs Khan, the Head at King Stephen Academy, surveyed a sample
of 200 students from Year 7 to Year 11 to find out what they
would like to do on the Fun Day.

Mrs Khan made this picture from the results of the survey:

Sport Computer Games. Fim Orama

0 200
Approximately how many of the students picked:

a) afilm day? ¢) a computer games day?

b) a multi-sports day? d) adrama day?
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School Fun Day

(55
There are 1000 students at King Stephen Academy.

Based on the results of the survey (below), approximately how
many of the 1000 students would have selected each activty, if
she had asked them all?

a) afilm day?
b) a multi-sports day?

¢) a computer games day?
d) a drama day?

sport Computer Games Film orama

0 200
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School Fun Day

[
a)

Which of the 4 Fun Day activities would your class select?
b)

Ask everyone in your class what activity they would
prefer?

¢) Using one segment for each person, colour a bar from
Activity Sheet 7 to show your results.
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Activity Sheet 7 - Segmented Bars.
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School Fun Day
Cs.
Use your bar to make a pie chart:

Cut out the part of the strip that you
have coloured in.

a)

b) Stick the ends together so the inside

is coloured.

[

Place on a piece of paper and draw a
circle around the outside of your ring.

d,

On the inside, mark where the colours
change.

e) Remove the ring and mark where you think the centre is.

f) Join the centre to your markers.
8

Colour in the sections and make a key.
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Gaming

C6.

The most popular choice from the survey was to play on computer
games.

Which is your favourite computer game?
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Favourite Games

c7.

a) Survey your class on their favourite game out of Minecraft,
Fortnite, Fifa 18 and Rocket League.

b) Cut another bar from Activity Sheet 7 and use it to display
the results.

) Use the bar to make a pie chart.
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Favourite Games
cs.

Here are the survey results from a sample of 100 studentsat
King Stephen Academy.

How does your class compare with these students?

Foruite

Rocket League Fifa2018 Minecrafe
0

100
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Favourite Games
c9.
Mrs Khan wanted to know if there was a difference between

the older and younger students. She asked a Year 7 and a Year
11 class which game they prefer to play:

Year 11 class
(205

Fortnite 9 10

Rockel League 6 5

Fifa 18 5 5

Minecraft 10 0

a) Choose a bar from A

y Sheet 7 for each class.

b) Colour in the bars and make a key to display the results.
c) Write down what fraction of each class prefer each game.
d) Is Fifa 18 more popular with Year 7s or Year 11s?

e) Is Rocket League more popular with Year 7s or Year 11s?
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Favourite Games

c10.
Comparing the year 7s and the year 11s is difficult because
the bars are not the same size.

Year7 class [ Year 11 cass
(305tudents) | (20 stugents

Fortnite 9 1

Rockel League 6 5

Fifa18 5 5

Minecraft 10 0

a) Cut out 2 more bars from Activity Sheet 7. Use two bars to
show the results of each class with each bar having the same
number of segments.

b) Write some statements comparing the results of this survey.
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Consoles

C11.

Mrs Khan also needed to know what devices students played
the games on. She surveyed 2 more classes:

Year8 class
(2

Xoox s

Playstation 7

Tablet 3 3

3 1 2

Phone. 6 0

a) What size bar would be good to use if you wanted each
bar to have the same number of pieces?

b) Is the Play Station more popular with the Year 8 or the
Year 10 students?
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Consoles

c12.

Mrs Khan also asked 30 teachers what consoles they played
games on.

% said Xbox, % said PS, < said Tablet, —said PC,
1 said Phone,  said None.
a) How many of the 30 teachers said Xbox?

b) How many said Phone?

c) How many said PC?
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Games

cl3.
At a staff meeting, Mrs Khan also asked some teachers what
games they played.

i said Halo, = said Fortnite, “—n said Rocket League,
and the rest said they never played.

a) How many teachers do you think Mrs Khan asked?

b) How many said they never played?
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Games

Ci4.
Mrs Khan then asked some of the teachers who played games
how long they played each week:
5 saidless than 1 hour, 7 said between 1.and 2 hours,
and the rest played longer!

a) Mrs Khan thinks she asked 30 teachers for their opinion.
Is this possible?

b) Suggest some numbers of teachers she might have asked.
) Usea segmented bar to represent this information.

d) What fraction of teachers said they play for longer than 2
hours?
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Games
5.

Mrs Khan was shocked at how long her teachers spend playing
games and decided to ask the older and younger students the
same question

Year 7

Year 11

: 11
a) What sizes of segmented bar could represent = and 3 ?

b) What is the difference between the fraction of students in year
7 and those in year 11 who play games ‘less than 2 hours'?
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c) What is the difference between the fraction of studentsin year
7 and those in year 11 who play games ‘2 hours or more, but
less than 4 hours’?

d) What about the difference for ‘4 hours or more, but less than 6
hours’?

e) There should be another column in this table. How can you
tell? What would you call it?

f) What fraction of the studentsare in the missing column?
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Using Bars to Add Fractions

C16.
a) Draw a segmented bar like this:

b) How many segments would you use in your bar to work
outz+ - 2

el
c) Whatis - +2?

d) How much bigger is% than% ?
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Using Bars to Add Fractions

C17.
a) Draw a segmented bar to help you showthat§+ %: %
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b) How much bigger is% than%?
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