
Crossing the river
Mathematical tools and representations – workshop resource
Resource information
	Resource element
	Details

	Learning objectives
	Students will:
model and represent unit fractions
identify multiplicative relationships using bar models.

	Curriculum alignment
	Mathematics – Stage 2
Working mathematically MAO-WM-01	Comment by Caitlin Pace: Should this outcome be written out in full?
represents and uses the structure of multiplicative relations to 10 × 10 to solve problems MA2-MR-01
represents and compares halves, quarters, thirds and fifths as lengths on a number line and their related fractions formed by halving (eighths, sixths and tenths) MA2-PF-01

	Materials or resources
	Strips of paper
Writing materials




Activity
Explain to students that they are out on a bushwalk where they need to cross over a creek but there is no bridge. There are planks of wood lying nearby, but the plank will only be stable enough if one third is on the ground on either side of the creek.
Give each student a strip of paper to fold to make a representation of the plank over the river. Label each part ‘one third’. Draw a representation of the creek and discuss what length the whole plank will be if the creek is one metre wide (see Figure 1). Explain that this way of recording fractions is called a ‘bar model’. It is a visual way to see the part-part-whole of a fraction.
Figure 1 – crossing the river
[image: Diagram of a plank over a river divided in 3 thirds with a bar model of the plank below it.]
Discuss the multiplicative relationship in the solution. For example, because 3 metres split into 3 thirds gives one third in each section, one multiplied by 3 is 3.
Explain to the class that as they move further down the creek, it gets wider at some points where they need to cross over. The same safety rule applies, that one third of the plank must be on either side and one third over the creek to be stable.
In small groups, students draw bar models to represent bridges where the river is 2 metres wide and 3 metres wide. Move between groups, checking that students understand each section of a plank is one third and for correct bar model representation. Support students to look for number patterns as the river gets wider.
Students explore different creek widths, including very wide creeks and very narrow creeks.
Some students may enjoy the challenge of:
exploring widths smaller than one metre using centimetres
looking for patterns in rivers that increase multiplicatively in size – for example, 3 m, 6 m, 12 m and 24 m.
Teacher note: some other mathematical contexts where the bar model can be used as a visual tool include addition and subtraction, multiplication and division, and as a pre-skill for ratio tables.


Stage 2 teaching advice
Bar models and tape diagrams are similar tools.
The bar model makes visible the part-part-whole thinking that is key to many mathematics concepts.
Figure 2 – bar model to compare parts of the whole
[image: A diagram of two bar models]
The bars are proportional to the values they represent. They can be arranged and manipulated to represent different operations, such as addition, subtraction, multiplication, division, percentages and ratios.
Bar models promote the visualisation of problems by using rectangular bars to represent quantities and relationships between them. This visual representation supports students to see the mathematics in the problem.
Bar models can assist students to display their mathematical thinking during problem solving, such as in multi-step word problems.
Figure 3 – bar model representing part-part-whole relationship
[image: A diagram of a bar model]
Figure 4 – bar model showing working out for 5 times as many
[image: A diagram of a bar model]
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Figure 4: Using the bar model to compare parts of the whole
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68 68 = 45 + 23
68-45=23
23 68-23 =45

Figure 2: Bar model representing part-part-whole relationship
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Jake has 4 books. Harry has five times as many books as Jake. How many more books does
Harry have?
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Figure 2: Bar model showing working out for 5 times as many
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