Activity B

How does an elastic band stretch?

Developed by Bob Rollins

Introduction

This lesson uses a competing theories approach similar to that in the ‘Heating Ice To
Steam’ activity (Activity 13) in Osborne, Erduran and Simon, (2004). In this case the
contrasting theories are about the characteristics of the extension of an elastic band
under increasing load. Pupils are presented with three contrasting graphs of extension
against load as an elastic band is stretched. They are asked to evaluate a list of
evidence in terms of usefulness in deciding which graph represents the best
description of the behaviour of the elastic band. They are then asked to choose the
graph which they believe represents the best description of the behaviour, justifying
their choice by reference to what they discern as the ‘the most helpful” evidence.

Objectives
Pupils will learn:

e to argue about what evidence is most relevant to making a decision regarding
validity of a graphical description;

e to manipulate textual evidence data into graphical representation, using the
evidence to justify their arguments in selecting a particular graph.

Outcomes
By the end of the lesson, pupils will:

e De able to identify key evidence from a wide selection of true statements to help
them arrive at a conclusion;

e De able to state that for an elastic band the force required to extend it (by unit
distance) increases with increasing extension;

e have discussed the evidence and graphs, and arrived at an agreed conclusion;

e have engaged in reasoned dialogue with other groups with competing views,
referring to evidence statements as the basis for argument.

Notes for Teachers

Pupils will need to have some appreciation of graphs in general. Familiarity with an
extension/load graph of a simple system such as a spring within its elastic region
would be helpful. It may also be helpful to preface the activity with a starter exercise,
for example, miming stretching an elastic band, or relating the activity to a real life
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problem. One such problem could be children wanting to make a spring balance from
elastic to measure how well shoes grip on a slippery floor. Such contexts are needed
to ground the evidence statements in everyday experience.

Teaching Sequence

Distribute the activity resources in envelopes. Explain that the envelopes contain
three graphs together with a set of statements and that pupils will need to work in
groups to decide which graph is correct and why (and why the other graphs are
not correct). Underline that the importance of the lesson is how the answer is
decided from the evidence and how the decision is justified. “This is an exercise in
thinking, communicating and working in groups — something that scientists have
to be able to do’.

Ask the groups to use the evidence statements to justify why they believe their
chosen graph is the correct one. Hand out a blank A4 sheet of paper to each group
and ask each group to stick what they believe is the correct graph on the paper,
together with what they found to be the top five pieces of evidence.

Suggest that a strategy could be to start by sorting evidence statements into
‘helpful’ and “not helpful’ piles before considering the ‘helpful’ pile in more detail
to arrive at a decision.

Once all of the groups have made their decision, engage groups in discussions
with each other, either by pairing groups with opposing views or by facilitating a
whole class discussion regarding which evidence was most helpful.

When considering an evidence statement, encourage pupils to think whether/how
the statement could be translated on to each of the graphs.

Reference
Osborne, J., Erduran, S., Simon, S., (2004) Ideas, Evidence & Argument in Science
Resources Pack London: King’s College, London.
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Pupil activity sheet: How does an elastic band stretch?

Graphs

Graph A

Extension (cm)

Load (Newtons)

Graph B

Extension (cm)

Load (Newtons)

Graph C

Extension (cm)

Load (Newtons)
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Evidence Statements

Wire only extends by a very
small amount if you try to
stretch it.

If you stretch an elastic band
too much, it will break.

When there is no force,
the elastic band is not
stretched at all.

As you increase the force on
an elastic band, it gets longer.

‘Extension’ is the increase
in length when a force
stretches something.

When you release the
elastic band, it returns
to its original size.

Force makes the
elastic band extend.

When you start to stretch an
elastic band, it stretches easily.

When we stretch a spring a
small amount, we get a
straight-line graph.

Just before the elastic band
breaks it feels hard, like wire.

If you stretch a spring too
much, it bends out of shape
and you can't fix it.

Wire is much stiffer than
elastic.

An elastic band gets hotter
when you stretch it.
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