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The evidence here for Pupil W presents an interesting case. For AF2 it shows level 5 work, and there is
movement towards level 5 in other areas that is significant but always partial. A case could be made for
assessing the work at low level 5, if only the achievements were more consistent and more complete. The

evidence as it stands is judged at high level 4.

Investigating the stretch of elastic bands
Investigating woodlice behaviour

Describing particles in solids, liquids and gases
Identifying a mystery gas

Investigating fuels

Investigating how humans affect animal populations
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil W

AF3, AF4, AF5

While learning about forces, the teacher set the task of investigating the stretch of elastic bands, making
measurements of extension in length under the action of different forces. The teacher gave pupils a list of
the equipment and asked them to devise their own procedure to measure how much their band stretched
as the number of masses increased.

The teacher asked the pupils to provide diagrams to show how the equipment was set up, and also to show
the forces acting on the bottom of the elastic band.

The teacher also gave them a template for their results and told them they were expected to record and
then present the data graphically.
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil W
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The diagram is rather small and the experimental apparatus used was not labelled, but correct scientific

convention was used in showing arrows of equal length pointing in opposite directions to represent two
equal and opposing forces.

Pupil W presented data in a table and as a bar chart, using a mixture of decimal and fraction mathematical
conventions. He recognised and used a scientific convention in stating that, “What you change goes along
the bottom.” His results show successive increases in extension rather than the more usual cumulative

extension (and hence the y axis on the bar chart is incorrectly labelled) but no instruction on this was given.

Results have been repeated, as was encouraged by the template. Pupil W then also made a full set of
accurate measurements (albeit with a mix of decimal and fraction notation).

He followed instructions to control obvious risk.

When asked what his results showed, Pupil W was able to say that the length of the elastic band increased
each time more weight was added, but he made no further comment that identified a general pattern in
the data or that mentioned the possibility of anomalies.
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4 The National Strategies | Secondary

Practice with representing different kinds of data and deciding the most appropriate way in which to
present them.

Practice at showing different labelled views of objects including experimental apparatus.

Data are collected and presented in a table and on a bar chart using the correct choice of axes. The mixed
use of decimals and fractions suggest that Pupil W is not yet confident with the use of decimals for scientific
measurement, and in this situation a line graph would be a more appropriate format in which to present
the data.

00064-2009BKT-EN © Crown copyright 2009
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil W

Assessment focuses
AF3, AF5

Pupils were studying living things and their environments, with a focus on diversity and adaptation. Pupils
were considering whether living things can choose their own environments.

As part of this work, pupils gathered data on woodlice in a choice chamber. They set up eight choice
chambers and Pupil W made observations over the course of a lesson in order to minimise disturbance to

the woodlice.
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Pupil W produced his own results table, thus selecting an appropriate way of presenting simple scientific
data.

The particular set of results gathered here provides a challenge in that the pattern is not an obvious one
compared with the class results as a whole. The pupil’s summary that the numbers are either (3 + 3) or (5 +
1) does not apply to group 1, but his conclusion that some prefer one condition and some prefer the other
is an entirely reasonable, straightforward conclusion in the light of these results.

Consideration of how collaborative approaches to investigations may improve the evidence collected.

The positive achievements here are the recording of results in a clear table, and the development of a
straightforward conclusion which deals in a valid way with ambiguous results. Pupil W analyses each result
individually, rather than considering overall patterns such as total numbers of woodlice in the light and in
the dark, and a more mathematical approach to data analysis would be of benefit.

00064-2009BKT-EN © Crown copyright 2009



The National Strategies | Secondary 7
Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil W

3. Describing particles in solids, liquids and gases

Assessment focus
AF1

Context

As a starter activity in the later stages of work on solids, liquids and gases, the teacher gave pupils
statements about the states of matter and asked them to link the statement with the appropriate state.

Pupil W’s work

below.

0000 0QCCO0OO0DO0OD
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particles attracted to each other
particles change position
particles move freely
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Teacher’s notes

AF1

Pupil W began to explain phenomena (solids keep their volume, liquids take the shapes of their containers,
gases are easily compressed) by drawing on abstract ideas of particles. There was, however, some
uncertainty in understanding the behaviour of particles in liquids (since inter-particle distance in liquids is

similar to that in solids).
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8 The National Strategies | Secondary

Use of simulation software to illustrate particle behaviour.

Observation of melting ice, in particular of the very small change in volume, to challenge the
misconception that particle spacing in liquids is intermediate between that in solids and gases.

Pupil W uses abstract ideas that lie behind explanations of phenomena, but with a template that provides
quite close guidance by limiting the choices available. Thus, on this point, the work suggests that he is just
starting to move beyond level 4.
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil W

4. Identifying a mystery gas

Assessment focuses
AF1, AF3

Context

During work on the atmosphere and gases, and following practical activities on the combustion of gases,
the teacher presented pupils with a scenario in which bubbles of a mystery gas were rising from a sea bed.
They were asked to describe how they would collect samples of this gas and what tests they would carry
out to find out whether the gas is carbon dioxide, hydrogen or oxygen. The teacher asked them to write
this up informally.

Pupil W’s work
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Pupil W worked with the simple scientific idea that the three gases behave in three different ways and that
these allow identifications to be made. He stated these three ways, but made an error in describing the test
for oxygen, describing it as flammable.

He used appropriate forms of scientific language and a simple but meaningful use of pictures to
communicate a point.

Visual representation of the constituent particles of these three gases, and development of ideas about
atoms, molecules, elements and compounds.

Pupil W displays knowledge and understanding of basic gas tests, and has described the tests in clear steps,
using scientific ideas and appropriate forms of scientific language when describing processes.
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil W

5. Investigating fuels

Assessment focuses
AF3, AF4

Context

The teacher asked pupils to work in pairs and plan an investigation to look at the heating effects of different
fuels. Following a safety check by the teacher, they took measurements, and choose how to present their
results.

Pupil W’s work
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil W

Cm’ fualn
Thin chart Shays wht happaed whan we
Backul methpnol.
ios
By o
e
e
10
=
8- =S
Pl
T s
e
o
gnn-- |
1% '
10~ F e
2 - E o
& M 1
5 - r ij:j L
" 1 | ,{u] i
u e —
stut Firal lgntie
foal: meftanal (35%) (35%) L)

Pupil W presented data in a table and as a bar chart The bar chart has been clearly drawn, but there is
some miscounting on the y-axis.

Pupil W has considered the variables and has made it clear which ones will be varied, which will be
measured, and which will be controlled.

Practice in using larger data sets to construct bar charts.

Consideration of the factors that make a good fuel.

Pupil W uses appropriate forms of scientific language and presents his own results in a table and as a bar
chart, although errors of counting on the y-axis result in incorrect relative sizes of the bars.

Valid assessment of the variables is made, although measurements have been made for only one fuel,
so the purpose of the investigation is not achieved.
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Assessing pupils’ progress in science at Key Stage 3: Standards File Pupil W

6. Investigating how humans affect
animal populations

Assessment focus
AF2, AF3

Context

During work on habitats and adaptation, the class looked at how humans were affecting a range of habitats
and the animals that live in them.

There are two parts of the assessment work provided here.

Part A - a visual presentation of ideas and vocabulary

This activity was based on a selection of key words provided to the class. Pupils each chose one or more key
words and found information and images from the internet to help them to present their meanings. Pupil
W chose to explain ‘endangered’ and ‘extinct’, and produced a simple word-processed presentation.

Part B - arole play to consider alternative viewpoints
In pairs, each pupil took the role of either a campaigner trying to protect the animal population or a

campaigner claiming that human interests have priority. The teacher provided pupils with resource sheets
for further information. A small selection of pairs then performed their role plays to the rest of the class.

Pupil W’s work

Part A - visual presentation

Wild animals — endangered
and extinct

© John Foxx/Stockbyte/Getty Images
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14 The National Strategies | Secondary

Pupil W discussed the effect of shipping on communication between whales. Pupil W played the role of a
campaigner claiming that human interests have priority.

He identified economic arguments for shipping, mentioning the need for international trade, including
import and export of food. Acting in role, he presented demand for consumer goods as important and
ethically acceptable. He also argued that human well-being is independent of changes to the size of whale
populations, and even of extinctions.

Pupil W recognised applications of scientific ideas, relating ideas of endangerment, extinction and
conservation, and recognising medicines as a positive benefit of maintaining wildlife populations.

He was able to express a particular viewpoint on an issue with a scientific foundation, and, although
without identifying them explicitly as such, he presented both economic and ethical arguments.

Pupil W provided appropriate explanation of some key vocabulary, both through the visual representation
and the role play.

Distinguishing between opinion and scientific evidence in relation to scientific arguments involving
various interest groups.

The role play allowed Pupil W to express relatively sophisticated ideas and to show strong progress for AF2,
identifying ethical and moral issues, and demonstrating a particular viewpoint.

His use of scientific language is appropriate for communication of the scientific ideas of endangerment and
extinction.
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Pupil W can use scientific ideas to explain simple processes. With guidance, he can complete a sorting
exercise using an abstract model. This suggests that he is beginning to move towards level 5, but the
evidence is not enough to justify a level 5 judgement for AF1. He can be assessed as high level 4.

The work on the effect of humans on animal populations demonstrates good progress. There is
identification of arguments of different kinds and an understanding of particular viewpoints. For AF2 Pupil
W has already progressed to level 5.

Evidence for AF3 is variable. There is clear use of appropriate language, and good definitions are provided

for some key words. Pupil W is beginning to use force diagrams, a scientific convention relating to abstract
ideas. He selects appropriate ways of presenting data, although the execution contains errors. His work for
AF3 as shown by this file is at high level 4.

Pupil W begins to recognise significant variables in investigations, and makes sets of measurements. He
follows instructions to control risk. A balanced judgement places his AF4 work at high level 4.

Pupil W makes a straightforward conclusion from the woodlice investigation. There is some identification
of a pattern in the data on the elastic band, in the recognition that there is an increase in length with each
addition to the applied force. The work here suggests secure level 4.

Pupil W's work shows partial satisfaction of several criteria at level 5. Except for AF2, the word partial is very
significant. Movement towards level 5 exists, but is tentative for AF1, AF3 and AF4, and has no supporting
evidence for AF5. The present collection of evidence suggests that he has progressed to high level 4.

© Crown copyright 2009 00064-2009BKT-EN
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