
NOTES ON AXIS LINES

AXIS LINES, COMPOUND MEASURES AND COUNTING BY GROUPS

An axis line is a universal mathematical tool with many applications. As a graphic model for the representation and comparison of quantity, it helps 
children compare quantities at a glance, allowing them to identify which quantity is bigger and which smaller quite easily, without counting. Axis lines 
enable children to gain a deeper insight into fundamental concepts about measurement and number, and help lay the foundations for the future 
understanding of multiplication and division.

If we measure the same quantity using different measures, then the result changes. We get a different number at the end of our calculation even though 
the quantity we started with has not changed. What is more, the larger the unit of measurement the smaller the number of measures. For example, we can 
measure the same length with a long stick getting a small number of long stick lengths, or with a short stick, getting a larger number of short stick 
lengths; or, we can measure in metres getting a small number of metres, or in centimetres, getting a much larger number of centimetres. We can use axis 
lines to record and compare the outcomes of measurement using different conventional measures (length, width, height, weight, capacity). They allow us 
to show children what happens when we calculate a given quantity with different measures; the quantity does not change but the actual number of units 
we count varies depending on the measure used.

Similarly, if we are counting a number of objects, our unit of measure is often one item, i.e. we count each separate object. However, we often count in 
groups of two or three objects. This is called a compound measure. With this, counting by groups becomes possible. As adults we count in groups of tens 
or other numbers so automatically that we scarcely register that this is what we are doing.

We can use axis lines to help children gain deeper insights into the concept of  number, and to help lay the foundation for their future understanding of 
multiplication and division. For example, we can take a group of six small match boxes. We can use an arc starting on the left and ending at six to mark six 
boxes. We can then divide the boxes into groups of two and record how many groups we have on an axis line in one colour, and then divide them into 
groups of three and record the results on the same axis line in a different colour. In that way, we have created a graphic model that allows children to see 
at a glance:

• how many of each type of group (groups of two, groups of three) we have;

• that there can be different ways to spilt a quantity into equal groups;

• that if we have more objects in each group, we have fewer groups.

The graphic model, and the procedures for creating it, facilitate insight into counting by groups. Children can record the total number of groups of two or 
groups of three without having to count them and remember a total. They can also compare and consider the results of counting in groups of two or 
groups of three without having to remember information about the actual numbers.

As Professor Alex Kozulin puts it, ‘Children learn algebra first in order to organise their thinking processes’.
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