
Ω

Guidance

Curriculum and
Standards

Copies of this document may be available from:

DfES Publications
Tel: 0845 60 222 60
Fax: 0845 60 333 60
Textphone: 0845 60 555 60
e-mail: dfes@prolog.uk.com

Ref: DfES 0355-2004 

© Crown copyright 2004

Produced by the 
Department for Education and Skills

www.dfes.gov.uk

If this is not available in hard copy it can be 
downloaded from:

www.standards.dfes.gov.uk

The content of this publication may be reproduced free
of charge by schools and local education authorities
provided that the material is acknowledged as Crown
copyright, the publication title is specified, it is
reproduced accurately and not used in a misleading
context. Anyone else wishing to reuse part or all of the
content of this publication should apply to HMSO for a
core licence.

The permission to reproduce Crown copyright
protected material does not extend to any
material in this publication which is identified as
being the copyright of a third party.

Applications to reproduce the material from this
publication should be addressed to:

HMSO, The Licensing Division, St Clements House,
2–16 Colegate, Norwich NR3 1BQ
Fax: 01603 723000
e-mail: hmsolicensing@cabinet-office.x.gsi.gov.uk

Key Stage 3
National Strategy

Science intervention
materials

Teachers of
science
Status: Recommended

Date of issue: 04-2004

Ref: DfES 0355-2004

A
C

O
R

N
 2

00
4 

A
R



Key Stage 3
National Strategy

Science

Science intervention materials 

Teacher’s notes



© Crown copyright 20042 |  Key Stage 3 National Strategy |  Science intervention materials |  Teacher’s notes
DfES 0355-2004 G

Contents

Introduction 3

Analysing pupils’ responses to the Key Stage 3 tests 4

10-minute activities 5

Mini boosters 9

Coaching Year 9 pupils for the Key Stage 3 tests 10

Organising a revision and booster programme 12

Entering pupils for the correct tier test paper 14

2 |  Key Stage 3 National Strategy |  Science intervention materials |  Teacher’s notes



© Crown copyright 20043 |  Key Stage 3 National Strategy |  Science intervention materials |  Teacher’s notes
DfES 0355-2004 G

3 |  Key Stage 3 National Strategy |  Science intervention materials |  Teacher’s notes

Introduction
These notes and the pack of intervention activities are designed to help teachers
provide extra support for pupils who are struggling to make progress beyond
National Curriculum level 4 in science. To make progress from level 4 to level 5,
pupils need to increase and deepen their science skills, knowledge and
understanding from concrete science (i.e. science which can be physically
experienced) to that which is more abstract. To achieve this, pupils need
opportunities to consider what they know, explore their understanding and make
sense of these new scientific ideas. Talking about what they know and understand
to their teacher and in discussion with other pupils will help them to formalise their
thinking.

The intervention activities are designed to promote discussion. Teachers may look
for written outcomes to confirm learning, but discussion is an important element.
This pack provides a range of activities, many of which are very short, which are
best tackled by pupils working in pairs or threes to decide appropriate responses
between themselves. Teachers can use whole-class or larger group discussion to
allow pupils to further consider their ideas and for the teacher to correct any
lingering misunderstandings through questioning or allowing other pupils to
question the basis for any incorrect or inaccurate conclusions.

The materials are provided on a CD-ROM for teachers to print and use as
appropriate. The CD-ROM also includes blank templates for loops and the other
activities, which teachers may use to construct their own materials. The folder is a
useful place to store intervention materials from any source, including those
produced in the future by the Key Stage 3 National Strategy.

As well as intervention materials (10-minute activities and mini boosters) these
notes include other useful advice for identifying pupils or topics where intervention
might be needed. All these materials should help pupils maximise their chances of
success in the national tests at the end of Key Stage 3. The goal is to help as
many pupils as possible to achieve at least level 5 in science. There is a clear and
important link between attainment in science, and other subjects, at Key Stage 3
and later success at GCSE. Pupils who make the transition into the sort of abstract
thinking required by level 5 science are well placed to apply that understanding to
learning in other subjects and courses.
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Analysing pupils’ responses to the
Key Stage 3 tests
Pupils’ end of key stage test scripts can be analysed in a variety of ways. School-
level analysis will complement the national analysis by QCA, which is reported in
Implications for teaching and learning (published each year in November, which
provides advice on improving teaching and learning) and the Standards at Key
Stage 3 science report (published each year in January, which provides detailed
information about pupils’ performance on individual questions).

Question analysis by individual science departments can be used:

• to make modifications to the teaching and learning in Years 7 and 8;

• to make adjustments to the focus of work and targeting of pupils in Year 9;

• to plan focused support programmes for the following year’s Year 9;

• for individual Year 9 pupils in preparation for their GCSE course;

• to inform the Key Stage 4 scheme of work.

Analysing pupils’ end of key stage test papers is best done in July soon after
scripts are returned. This allows sufficient time to plan any modifications to the
teaching and learning in Years 7 and 8 and to plan for a focused support
programme for the following year’s Year 9. Departments will choose different
groups of pupils’ papers to analyse, depending on relevant issues and priorities.
Departments may therefore choose to analyse papers for:

• the whole cohort;

• a sample of the cohort, e.g. some higher attainers, some middle attainers and
some lower attainers;

• pupils whose total mark was just below a level threshold and those who scored
just above the threshold;

• a sample of boys and girls; or

• a sample of pupils from one or more ethnic minority.

One focus for all departments will be to identify the weaknesses of those pupils
who achieved level 4 in the tests, especially if they achieved level 4 in their Key
Stage 2 science test. The intervention materials are designed mainly for these
pupils so that with some extra, well-targeted support similar pupils will in future
years be able to raise their attainment to at least level 5. This support is best
provided during Years 8 and 9.

The Autumn Package is available to subject leaders during September/October.
This enables departmental performance to be compared both with the national
trends and with departments in similar schools. In autumn 2003 the Pupil
Achievement Tracker (PAT), a software package produced by the DfES, was sent to
all schools. This package provides the opportunity for more detailed analysis of
individual pupils and of identified pupil groups.
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10-minute activities
The 10-minute activities are designed for use mainly with pupils whose attainment
remains around level 4 in science. The activities are designed to reinforce and
consolidate the breadth of science knowledge and understanding required to
underpin the development of the more abstract scientific concepts which are
characteristic of level 5. 

Five types of activity are included in the 10-minute activities suite.

• Keyword and other loop games

• Dominoes

• Sentence construction

• Explanations

• Short, focused teaching sequences

Teachers may choose to use each activity as it is, but with only a little modification
the materials for one activity can be used in a different format for another. Teachers
will use and develop these materials to suit the needs of their classes. 

The activities can be used in the following circumstances:

• as revision of work from earlier topics, such as when starting a new topic
and/or taking ideas further;

• as a general revision activity;

• as a lesson starter to remind pupils of prior learning;

• as a plenary to review learning;

• as a mid-lesson break.

The activities can also be set for homework; however, to provide the maximum
support for pupils it is best to use an activity during a lesson and to set a slightly
different version for homework. For example, a teacher could use a loop game as a
lesson starter and then for homework provide each pupil with a full set of loop
cards, asking them to identify the sequence by numbering the cards in order,
beginning with the first.

The suite of loops, sentences, explanations and dominoes is charted below.

Key idea Loops Sentences Explanations Dominoes Misconception 
dominoes

Cells ✓ ✓ ✓ ✓ Reproduction

Interdependence ✓ ✓ ✓ ✓ Chemical mixtures

Particles ✓ ✓ ✓ ✓ Chemical changes

Forces ✓ ✓ ✓ ✓ Geological changes (× 5)

Energy ✓ ✓ ✓ ✓
Scientific enquiry ✓ ✓ ✓ ✓
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Keyword loops and other short loops
Loop games involve pupils being dealt a set of cards, each with a question and an
answer to a different question. Beginning with any pupil reading out their question,
the pupil with the corresponding correct answer is required to read it out. That pupil
then reads their question for another pupil to answer. A loop game is constructed
so that the sequence ensures that all questions and answers must be used. In a
loop game the sequence always arrives back at the first question. 

Loops with 27–30 questions are widely available; however, some pupils may lose
focus if their answer comes near the beginning of the loop. Shorter loops can be
used as competitive team activities (which team can complete the loop first?) or
small group activities. This helps to ensure that every pupil is fully involved in the
whole activity.

For team activities, divide a class of 28–30 into three teams for a 10-unit loop, four
teams for an 8-unit loop or five teams for a 6-unit loop. Each member of the team
is given one section of the loop, then the team has to stand up and physically
rearrange themselves (holding their section facing outwards) into a circle so that the
sections match to form the loop. (You may have to give one pupil two consecutive
units of the loop if your numbers do not divide evenly.) Alternatively, the loops can
be printed onto thin card, cut out and one set given to each small group to use as
dominoes – the group should be told that the dominoes will make a complete loop
on the desk if they match them correctly.

Domino cards
The intervention pack contains two sets of dominoes. Key ideas dominoes are built
around the key scientific ideas and scientific enquiry. Misconceptions dominoes are
built on topics which were identified either in the Key Stage 3 Strategy CPD unit
Misconceptions in Key Stage 3 Science or the QCA Standards report for the Key
Stage 3 tests.

The domino cards can be used in a variety of ways.

• Prepare the cards as a set of dominoes. Cut out each card so its question and
an answer form one ‘domino’. Shuffle the cards. Pupils play by finding the
answer to a question on a different card. Match all the questions with their
correct answers and you will be able to form a complete loop.

• Cut out each question and answer separately. Shuffle the cards. Then match
the question to the answer to form a pair of columns on a bench or table.

• Prepare the cards for a loop game. Shuffle the cards, distribute and play as a
loop game. Check that the sequence will always allow the loop to be completed. 

• There are five sets of cards covering misconceptions in geological changes.
Each set contains six cards and can be used by six participants. The set can
be used by fewer numbers in a group (e.g. four or five) but then some
participants will have more cards. In large groups of say 30 pupils, five groups
of six could each have their own set of the same cards. The cards can also be
used as loop games. Pupils can compete to find out which group can complete
the loop in the shortest time. Alternatively all five sets can be used and when a
group completes one set they can then try a different set. Finally, after all sets
have been used, the amalgamated set of 30 can be used to form one large
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loop. This is best done with cards that have the question on one side and the
answer on the other side.

• The key ideas domino for scientific enquiry is different to the others. The activity
is based around a description of an investigation and a graph of the results.
This sheet should be projected onto a screen so that it can easily be seen by all
pupils. Each of six pupils (or more if they work in pairs) has one question card
only. The answers, each on a separate card, are put on the table in the middle
of the group. Pupils take it in turn to read an answer. The object then is for the
pupil who has the matching question to take the answer card and explain to
the group why they think that answer relates to their question. The game
proceeds until all the answer cards have been assigned.

For follow-up homework, pupils can be given a single sheet containing the
investigation details and a further sheet with the questions and answers. Label
each row (one question and an answer) with a letter but jumble them up so that
they do not appear in alphabetical order (e.g. 1st row is ‘B’, 2nd row is ‘E’, 3rd
row is ‘A’ and so on). Pupils form the loop as homework and write the
sequence of letters in their books, or simply cut and paste the cards in order.
Alternatively they can write sentences comprising a question with its correct
answer so that they have a complete record which can be marked with
comments as appropriate.

Sentence construction activities
Many pupils have difficulty constructing sentences using correct and precise
scientific terminology. This does not necessarily mean that they do not know and
understand the scientific ideas, simply that they have difficulty in expressing them in
a way that will gain them full marks in a test. Such pupils need opportunities to
practise constructing sentences orally, with support, before they can become
confident enough to construct them for themselves in writing. The activities are
designed to be used as whole-class oral activities, although teachers may decide
to ask pupils to write the sentences down afterwards as a homework activity to
consolidate the oral work. To merely set them as individual written activities would
defeat the purpose.

The class should be given a few minutes, working in groups of two or three, to
discuss the correct sentences they could construct from the grid. The teacher can
ask each group to give one example of a correct sentence, which must be different
from those given already. The teacher can choose the least confident groups first to
give them more chance of success, which increases the challenge for groups that
join in later. 

Explanations
Explaining why events happen, or why living and non-living things behave the way
they do, using the key scientific ideas, is very challenging for pupils working at the
border of levels 4/5. The explanation activities provide a range of science
phenomena with explanations linked by the word ‘because’. Pupils should work in
pairs, so that they can discuss their ideas and decide the best explanation for each
phenomenon. Teachers might need to demonstrate and model the difference
between a description and an explanation.
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As with sentence construction activities, pupils should give their answers orally. The
explanation activities are not intended as a written exercise.

Short, focused teaching sequences
Each of these activities has a clear objective. The sequences have been grouped
into two sets:

• set A which requires minimal resource preparation; and

• set B which requires some resources, which should be easily available in the
science department, but will have to be gathered together in readiness for the
activity.

Each activity includes all instructions for the teacher. These sequences differ from
the others in the 10-minute suite in that they are not based around a single
resource sheet.

The short, focused teaching sequences comprise:

Set A (needing only minimal resource preparation)

• Which apparatus?

• Anomalous results

• Glossy bubbles (predicting and fair testing)

• James Lind (evidence and variables)

• Sandwiches (using correct terminology)

• Life processes (using correct terminology)

• Ice cubes (using correct terminology)

• Copper sulfate (using correct terminology)

Set B (needing more resource preparation)

• Fair testing and predicting

• Patterns in graphs

• Classification
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Mini boosters
There are four mini boosters, each focused on an aspect of scientific enquiry. Each
can form a single lesson or can be spread over more than one lesson. 
The four areas of focus are:

• Accuracy and reliability

• Evaluating a practical technique

• What does ‘evidence’ mean?

• Making sense of graphical data

The notes for teachers clearly identify progression from level 4 to level 5 in the
particular aspect of scientific enquiry. The National Curriculum level descriptions
have been interpreted to provide details which teachers and pupils will find helpful.
The mini boosters comprise notes for teachers and activities which can be used to
help pupils improve their skills, knowledge and understanding. Each mini booster
consists of four or five activities. If they are all used in a single lesson then the first
and last have been written as a possible starter and plenary.

In most cases, paper resources are provided with each mini booster. However,
some activities make use of AKSIS (ASE and Kings College Science Investigations
in Schools project) materials, namely, AKSIS Investigations: developing
understanding in scientific enquiry (2000) and AKSIS Investigations: getting to grips
with graphs (2000). Both are written by Anne Goldsworthy, Rod Watson and Valerie
Wood-Robinson, and published by and available from the Association for Science
Education (ASE).

Where other resources are indicated these will be easily available in a science
department. The notes also refer to other useful resources which include websites
and relevant questions from recent Key Stage 3 test papers.
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Coaching Year 9 pupils for the Key
Stage 3 tests
Many pupils lose confidence in tests when faced with questions which appear
complex or are set in unfamiliar contexts. They fail to do themselves justice even
though their science knowledge and understanding is sufficient to answer
questions correctly. Use the following hints and tips to make explicit to pupils how
to read, understand and deal with test questions. 

• Most questions have a common theme. A question is often divided into
introductory information, part (a) and part (b), and sometimes parts (c) and (d).
Each of these parts may be divided into sections (i) and (ii) and sometimes
more. The parts are usually related by a scientific idea or theme. In many
questions the context of the question changes between the sections. This can
confuse pupils and as a result they do not complete the question. Advise pupils
that the introductory section and part (a) including the subsections are always
related. Use suitable example questions to show that the parts are always
linked to each other but can be tackled one at a time.

• Many pupils often find the first part of the question difficult and give up at this
point. Encourage pupils to read the remaining parts of the question, because
they may gain confidence and then attempt the first part of the question.

• Advise pupils to look at the marks for each part of the question to avoid writing
more than is necessary. Tell them not to get stuck on a part of the question
which might only have one mark, but to move on to the next part. 

• Children’s names are often used in questions and some may be unfamiliar to
pupils from a range of ethnic backgrounds. Unfamiliar children’s names can
often be confused with an unfamiliar substance or words. It is important to
highlight children’s names when practising questions. 

• It is important to encourage pupils to break down the provided information into
clauses when practising test questions. Remind pupils that they have been
taught about clauses during English lessons. Teach pupils that, after each clause
break, they need to stop briefly and think about the information provided.
Tell pupils to use diagrams, where provided, to help them understand the
information. For example: Q1, 2003 paper 2, Nadia is on her bicycle (stop,
think: what does this mean?) waiting to pull out from the junction. (stop,
think: what does this mean?) Michael is driving his car (stop, think: what
does this mean?) round the bend. (stop, think: what does that mean?)

• When pupils are asked to match boxes, whether text to text or text to image, it
is always one to one. Pupils will lose marks by inaccurately matching boxes. In
addition, encourage pupils to complete the joining of the boxes for the ones
they know first, then guess the final one or two if required. It is important to tell
pupils that they should always attempt these questions even if they are unsure
of the answer. A good guess can gain valuable marks.

• Some parts of a question may be highlighted in bold print. Pupils need to
know the importance of bold print. It is used to help to focus the answer. For
example: 
– Give one other answer means do not give more than one; if they do, pupils

are likely to lose marks.
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– Show the position of the Earth three months after the planets were lined up
means restrict the answer to three months, not six or twelve.

– Gold can be a gas or a liquid or a solid. Choose from these words to fill in
the gaps means choose from the words in bold.

• If one answer is required, giving additional answers, even if they are correct, will
not result in additional marks being gained. 

• When pupils provide a list of answers to a question, which includes both the
correct and incorrect responses, no marks will be gained. It is also incorrect to
assume that the first answer is the one that the examiner will count.

• If a comparative is required, e.g. bigger or biggest, no marks will be given for
the answer big. It is important to write a complete sentence, which includes a
comparative, e.g. As ……… increases, ……… also increases/decreases. 

• Scientific answers are always required. For example, absorbed not vanish,
evaporate not dried up. Other common non-scientific expressions often result in
no marks being given. For example, plants ‘feeding’ and ‘drinking’, enzymes
being ‘killed’, plants ‘fighting’ for space, ‘sun’ rather than ‘light/heat from the
sun’.

• Imprecise interpretation of graphs leads to no marks being given. For example,
the line goes down rather than the temperature decreases is not acceptable.
Pupils must read values from or plot values onto a graph as accurately as
possible. Large blobs for points and thickly drawn lines lose marks.

• When representing rays of light, pupils need to be taught to use a ruler and to
draw solid lines with a pencil. The use of dotted or dashed lines will result in a
reduction of marks. 

• When representing the reflection of light by a mirror, the change in direction of
the ray must occur at the surface of the mirror. Where pupils do not connect
the incident ray and the reflected ray they will lose marks. 

• Pupils will lose marks for using chemical symbols when asked for word
equations. If the name of a chemical is required, only the correct use of
formulae, including the appropriate subscripts, will be accepted in place of 
the name.
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Organising a revision and booster
programme
A science department should start in October to plan pre-test preparation work
and the organisation of revision and booster programmes. Revision programmes
are wide ranging. Ideally a revision programme should provide opportunities for
pupils to revisit previous learning and to make links between different areas of
science including the key scientific ideas. This is particularly important where topics
taught in Year 7 are not explicitly revisited in Years 8 and 9. Revision lessons should
use a variety of approaches to reinforce key vocabulary, and could make use of
flow charts and concept maps to make connections between the key scientific
ideas.

Some suggestions for a successful booster
programme
The activities below have been found to be successful in securing effective booster
or revision programmes.

• Plan and begin to implement a revision programme, including booster activities,
early in Year 9. Where possible, integrate boosters into the appropriate point in
the normal series of lessons. Do not use booster lessons just at the last minute. 

• Teach booster lessons in normal lesson time.

• Expose pupils to test questions little and often. This may be done as an
episode of the lesson or as homework. Include coaching on examination
technique. Take the opportunity to model the reading and understanding of
questions, as well as how to answer them. Allow pupils to mark their own and
each other’s work to encourage a better grasp of the assessment criteria.

• Teach pupils how to revise. Encourage them to use revision diaries and work to
a revision plan.

• Make temporary timetable changes to take account of long-term staff absence. 

• Use intervention funding to provide extra staff who can work with small target
groups or cover lessons, freeing regular staff to work with target groups.
Schools have drawn extra staff from traditional sources, as well as, for example,
using students close to qualification, technicians, recently retired staff, members
of the senior leadership team, etc. 

• Choose the target group early and decide which achievement level you will aim
at for pupils. Keep parents informed and involved from the outset.

• Analyse mock examination results to identify areas of weakness and take steps
to address them. Pupils can help in this process and become more aware of
their own weaknesses. Identify general weakness such as literacy or explaining
answers and devise activities to address these across the curriculum. Use 
Year 8 assessment data to adjust the Year 9 curriculum to the strengths and
weaknesses of the group.

• Mentoring, by science or other staff, can help pupils become aware of what is
being done and why. It can help the motivation and engagement of pupils.
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• Explain the purpose of boosters and give pupils some input or choice into
which ones they do.

• It is not suggested that all the materials in the pack should be taught to every
pupil. Use internal data from school assessments to identify weak subject areas
and find a booster lesson, or part of a lesson, to address them. 

• It is not always essential to teach a whole lesson. Be selective by choosing the
parts you feel are most relevant to your pupils and be prepared to amend
materials so that they are well matched to the identified needs of pupils.

• Produce a resource pack for each booster lesson, to reduce individual
teachers’ preparation time.

• Extra lessons and/or booster days can be helpful but need to be part of a
carefully planned programme of support. Pupil motivation may be increased by
providing free refreshments. It is important that pupils attend because they want
to, not because they feel pressure to attend. 

• Make sure you have all the booster lessons – they can be downloaded from the
Key Stage 3 website (www.standards.dfes.gov.uk/keystage3) in Word format to
allow easy modification.

• Consider:
– supplying pupils with revision guides or workbooks from a published

scheme;
– suspending the normal Year 9 timetable for a while before the examination

to allow extra time for core subjects;
– suspending homework in non-core subjects. Give homework in core

subjects every lesson and use supply staff to protect core staff non-lesson
time, or provide extra non-lesson time to cope with additional marking.

Remember that pupils left to their own devices will concentrate on their strengths.
Encourage them to revise the topics that are more challenging and provide
opportunities for new learning. 
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Entering pupils for the correct tier
test paper
Analysis of test papers and discussions with pupils indicate that the results attained
by pupils can depend on the entry policy of schools. It is important to recognise the
threshold marks for each tier of papers. For 2003 the published threshold marks to
achieve a level 5 in the lower tier (3–6) papers were 104 out of 180 (58%) and in
the higher tier (5–7) papers 42 out of 150 (28%). This is because the first questions
in the 5–7 tier papers are aimed at level 5 and later questions at levels 6 and
above. For the 3–6 tier papers nearly half the questions are at levels 3 and 4. When
making decisions about which tier to enter pupils, the following are some
considerations to bear in mind:

• Pupils who enter Year 7 with level 5 in science should be entered for the 5–7
tier papers and should be taught with this expectation during Years 7 and 8.

• Pupils with an average end of Key Stage 2 point score of 27 (across English,
mathematics and science; level 4 equates to 27 points, level 3 to 15 points and
level 5 to 33 points) should be expected to be entered for the 5–7 tier papers
and taught with this expectation during Years 7 and 8.

• Pupils who just fail to reach the threshold for a level 5 on the higher tier paper
are awarded level 4.

• Some pupils can gain confidence by responding to the early, less challenging
questions asked on the lower tier (3–6) papers. Pupils may, however, fail to gain
marks on the second half of the test paper due to fatigue or perhaps the feeling
that they have done enough. In 2003 a significant proportion of pupils did not
complete the 3–6 tier papers and therefore failed to attain at least a level 5.

• Some pupils entered for the 3–6 tier papers may need additional support using
the special arrangements which are outlined in the QCA assessment and
reporting arrangements: Key Stage 3: Years 7 to 9: Assessment and reporting
arrangements (www.qca.org.uk/ages3-14/downloads/ks3-ara_2004.pdf).
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Disclaimer

The Department for Education and Skills wishes
to make clear that the Department and its agents
accept no responsibility for the actual content of
any materials suggested as information sources
in this document, whether these are in the form
of printed publications or on a website. 

In these materials icons, logos, software
products and websites are used for contextual
and practical reasons. Their use should not be
interpreted as an endorsement of particular
companies or their products.

The websites referred to in these materials
existed at the time of going to print. Tutors
should check all website references carefully to
see if they have changed and substitute other
references where appropriate.
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