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Some Key Ideas 

· ratio is usually describing unequal sharing and so covers wider contexts than division which is concerned with equal sharing

· both ratio and proportion are ultimately describing relationships between numbers rather than the numbers themselves

The following are tasks that I work through with Primary students aged around 10-12 years old (and their teachers). 
Task 1: Take 12 yellow cubes. We are going to pretend that these are bales of hay we have on a trailer.
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 Now here are three horses: (actually providing pictures or models of horses may help younger children).
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You work on a farm; and have to share the hay fairly between the horses. Children almost always divide the hay into 4 bales per horse. 
Task 2: Now we have another 12 bales of hay (different coloured blocks) but this time you work at the zoo. Here are the three animals to share the hay between; an elephant, a giraffe and a horse. (Again, having pictures can help, especially if they reinforce the size differences; the actual choice of animals is unimportant).
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Children recognize that the elephant should get more than the giraffe and that the giraffe gets more than the horse. There is no ‘right’ answer; typical splits are 6, 4 and 2; and 5, 4 and 3 respectively. When children have completed the task; discussion can begin on what is the same and what is different about the two tasks. We can talk about the meaning of fairness in this context as not being synonymous with equal. Equity and Equal are similar but not identical. The idea of unequal shares is fundamental to the application of ratio. 

To deepen the engagement with ratio and proportion as relationships, we need to keep the original zoo hay sets in front of the children and set a new task. I change the colour of the blocks to keep the two sets of data visibly distinct. 

Task 3: You are going to have a long weekend, so you need to put out enough hay for each animal for three days. 
Children invariably use the same system they employed with the 12 bale problem and set out their blocks accordingly. (I will work with the 6, 4 and 2 model in what follows).

I ask students to tell me what is different between their two groups. The children talk about how one set is three times larger for each comparison and the total and justify this.

I then ask them to describe what is the same about both groups. This question is designed to get them to look beyond the numbers and into the relationships. They come up with statements such as “the elephant always gets half of the hay”, and “the giraffe always gets twice as much as the horse”. They are now describing the proportion of hay the elephant gets relative to the total and the ratio of hay when describing the giraffe to horse comparison. Further probing will get children to acknowledge that these statements are true whether we are describing a day’s hay, a week’s hay or a year’s hay. 

Students can then be asked to produce parallel cases; these often start being closely aligned to the initial case they have seen but then move to things that show more personal application of the concept.

Moving from discrete to continuous models can be achieved in a number of ways. Here are two that I have used:
One way we might represent this is to draw a diagram of the trailer load (as blocks) and show the sharing that will take place once we feed the animals. I have now used yellow blocks for the elephant’s share, green for the giraffe’s and red for the horse’s share. 


Issues such as the idea of 6 bales of hay being half of the load can be discussed, as can the horse is half of the giraffe, giraffe is double the horse distinction. 


We have created with our blocks models that are somewhere between discrete and continuous. One relates to an area model and one is more linear, both types should be used. The overall visual effect is continuous but the transparency of the discrete origin remains, i.e. you can still see the individual pieces within the coloured sections.

Another way of looking at continuous data is to consider two pictures that share a common storyline.

Task 4: You have a large pizza and a small apple pie to eat for dinner. It is your job to cut them up to feed your Dad, yourself, and your 3-year-old sister. 
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Typically children apply the same rule of dividing the food up both times. This provides data from which the different/same questions can be used. E.g. “Dad gets half the pizza and half the pie ‘cause he’s the biggest; my sister only eats about half of what I eat”.

A parallel story I often use involves the fencing of an area of land to feed three animals; e.g Guinea-pig, sheep and cow. 

Eventually we are looking for an ability in children to scale these relationships at will. To do this with understanding, I think that children need to be asked to consider what is being regarded as the unit of measure.

Task 5: I earn $100 today and your teacher earns $150. What is the ratio of my pay to hers? 

When children come up with the “two to three response” (we tend to use words first, symbols second in NZ), I ask them what is the unit that they are referring to. This helps them re-focus on the fact that they have used $50 as though it were 1. I consider that this needs to be made explicit; many children do not recognize what they have done unless they have to review it from a more mathematical perspective. 
This reflection allows children to move into rates problems where different referents are involved, e.g. km per hour. 

Task 6: Nine bananas cost $1.50, so what would 12 bananas cost? 
What is interesting here is that many children who solve this problem without previous ‘guidance’ as to what they are meant to do create for themselves a complex unit and work from this. Their unit becomes “three bananas for 50c” which they then scale up to the required 12 bananas and $2. I believe that this approach is preferable in this problem to one which insists upon finding a unit cost per banana. 

At a higher level again are those children who automatically look for the proportional relationship and reason along these lines; 12 is 4/3 of 9 so take 4/3 of $1.50.
