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Introduction 
 

 
Introduction 

 
 
Age range This book is written for teachers of 5-7 year olds, though 

activities can be adapted for other age ranges.  Chapter 3, 
on structured play, is particularly suitable for adaptation for 
use with reception and nursery children.  This chapter is 
intended to require little teacher input, but with younger 
children these practical play activities will require a nursery 
nurse or other adult to work alongside groups of children.  
Activities in the first two chapters are most successful with 
adult input, which may include parent helpers and teaching 
assistants as well as the teacher, and will depend on the age 
and ability of the children and the teaching methods used.  
Therefore, groups of children not doing science should be 
given tasks which require as little adult support as possible. 

 

  

This book is  
a brilliant idea and has certainly now 
become a feature of our science work 

for the early years.

teacher of 4-5 year olds 
Pontefract

 
 
Curriculum coverage Many of the activities concentrate on investigational skills 

and knowledge of materials and their properties.  There are 
also one or two activities, which focus on light and living 
processes.  For a breakdown of science and other subjects 
covered, see Appendix 1 for the English and Welsh 
curriculum and Appendix 2 for the Scottish curriculum. 

 
 
Differentiation Differentiating for the wide range of abilities within this age 

group is important.  Suggestions are made in the activity 
notes on how to cater for all the children in your class.  
These range from working on investigations at different 
levels to measuring and recording outcomes in a variety of 
ways.  Due to the wide range in children's abilities to read, 
write and draw, few activity sheets are provided.  Instead, 
illustrations can be photocopied from pages 31-35 and from 
the margins of the activity notes, to add to any sheets that  
you produce, and discussion questions are suggested for all 
activities. 

 
 
Content The book is divided into three chapters, each looking at a 

different aspect of science but always linked to the use of 
stories as an exciting and motivating context for young 
children.  A range of activities is described in each chapter, 
which can be selected from and carried out in any order, to 
fit in with topic work or the science to be covered. 
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 The first chapter focuses on science investigations, and 
how these can be linked to stories.  Four investigations, 
linked to the story Princess Smartypants by Babette Cole are 
described. 

 

 

It was good to have something 
concrete to work from for 

science investigations.

teacher of 4 year olds 
Pontefract

 
 
 The second chapter looks at science as part of a cross-

curricular topic.  By using stories as the starting point for 
science activities, a cross-curricular link has already been 
made.  In this chapter activities are also suggested for 
design and technology, information technology, history, 
geography and art.   Grandfather's Pencil and the Room of 
Stories by Michael Foreman offers possibilities for a wide 
variety of activities in all these curriculum areas. 

 
 Chapter three concentrates on structured play and science.  

The emphasis of this chapter is also on activities, which 
require little teacher input, and thus allow children to explore 
a range of materials in their classroom.  The poetry book Out 
and About by Shirley Hughes has been used to show how 
poems and accompanying illustrations can be used as the 
stimulus for the scientific exploration of water, sand, soil, 
fabrics and construction kits, etc. 
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Chapter 1/Introduction 
 

1.  Stories and science investigations 
 
 
Choosing the story 
 
 
Problems to solve When choosing a story to link to investigations, look for 

situations in the story which present problems that require 
solving for the story to progress.  The problem may be 
causing the characters problems, as in The Three Little Pigs.  
How can they stop the wolf from getting into their house?  
Allowing the children to think and talk freely can result in 
many possible solutions, e.g. devising a burglar alarm, 
trapping the wolf in some way, or - as in the story, building a 
house with stronger materials.  The effectiveness of these 
solutions can then form the basis for children's 
investigations. 

 
Being realistic The problems posed should allow children to suggest 

solutions, which will be testable.  Try to think of as many 
ways as possible to solve the problem yourself, within the 
resource and organisational constraints of your classroom.  If 
you cannot think of at least three alternative solutions, it is 
unlikely that children will be able to think of more than this - 
except in a very imaginative way.  Even when presented with 
a realistic problem to solve, children's initial ideas need 
guidance as they are often beyond the scope of the 
classroom resources and their own skill and knowledge 
level.   

 
The scientific process Bearing in mind the solutions you have already listed to the 

story's problem, note down the steps children could work 
through in order to solve the problem in a scientific manner.  
Curriculum documents, school development plans, etc. can 
provide guidance.  Questions to ask yourself include: 

 
 • Are children likely to have enough knowledge of the 

concept area to carry out an investigation 
confidently? 

 
 • Can the problem easily be turned into a question for 

investigation? 
 
 • Will the children be able to make reasonable 

predictions of the outcomes? 
 
 • Will an investigation be possible that can illustrate or 

require fair-testing? 
 
 • Is simple measurement possible? 
 
 • In what ways can children record their work? 
  (pictures, charts, writing, etc.) 
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 For example, in The Three Little Pigs, the solution of a 
burglar alarm may not meet enough criteria for a whole 
investigation.  Children are unlikely to have sufficient 
knowledge of electric circuits, whilst fair-testing conditions 
and measurement are difficult to envisage.  However, testing 
the strength of a range of materials is more likely to meet the 
necessary criteria. 

 
Science concepts and One of the questions listed above, regarding scientific  
whole investigations process, focuses on the knowledge the children have before 

carrying out an investigation.  This is important when 
children are carrying out a whole investigation, as the 
purpose is to learn or practise the process involved.  
However, the purpose of an investigation can be to teach a 
specific scientific concept, and a whole investigation may not 
be appropriate.  For example, although children will not be 
able to devise an entire alarm system for the three little pigs, 
they can be asked to test materials for use in a burglar 
alarm.  The children are given resources to make a simple 
circuit with a buzzer, and they investigate the conductivity of 
materials such as straw, wood, metal spoons, etc.  Children 
can make predictions, carry out the test, record their results 
appropriately and draw conclusions from these results.  They 
do not, however, carry out a whole investigation. 

 
Variables When looking for investigations in stories, bear in mind the 

factors, or variables, which children will have to consider.  
The easiest variables for children to work with are those 
which fall into distinct categories.  For example, if varying 
fabrics in an investigation, each fabric (wool, cotton, nylon, 
etc.) forms a category. 

 
 Children working at a higher level can work with variables such 

as temperature, volume or length.  These vary continuously 
across a wide range rather than falling into a small number of 
defined categories.  They are more difficult for young children to 
deal with, as they often rely on measurement.  However, these 
can be simplified by reducing a wide range of measurements to 
a small number of defined categories.  For example, instead of 
using a numerical scale, temperature can be described as hot, 
cold, cool and warm; volume can be small, medium or large. 

 
Resources Although you cannot always predict the areas for investigation 

that children will want to explore, it is a good idea to make a list 
of likely requirements.  This list provides a starting point, which 
can be added to as children plan their investigations.  This list 
will help clarify the feasibility of carrying out planned 
investigations at all.  The list should only contain items which 
can easily be collected, are inexpensive to buy, or which are 
available in school. 

 
Illustrated example Princess Smartypants by Babette Cole has been selected to 

provide an example of how a book can be used as a stimulus 
for investigations.  The remainder of this chapter describes 
problems suitable for children to investigate using this story. 
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Investigating with Princess Smartypants 
 
 

 
 

Book choice In this well-loved modern fairy story, Princess Smartypants 
presents her suitors with a series of problems.  She is quite 
confident the young men will not be able to solve them.  
Some of the problems provide interesting investigations for 
children to tackle.  The problems presented in the story are: 

 
 How can you . . . 
 
 • stop slugs eating the garden? 
 

 • feed ferocious pets without getting hurt? 
 

 • roller skate longer than someone else? 
 

 • go for a cross-country ride without being scared? 
 

 • rescue someone from a tower with smooth, slippery 
walls? 

 

 • chop firewood without annoying the trees? 
 

 • ride a wild pony? 
 

 • carry lots of heavy shopping? 
 

 • get a ring out of a crocodile's mouth? 
 
What to investigate From the problems listed above, a selection can readily be 

made for children to consider.  Problems such as chopping 
firewood without annoying the trees can provoke discussion 
(such as 'are the trees alive or dead?'), but are difficult to 
investigate.  Four problems have been chosen and 
developed as investigations in this chapter.  The problems 
are about slugs, roller skating, tower rescue and heavy 
shopping bags.  All of these problems provide possibilities 
for classroom activities, with contexts which children can 
readily understand and which are not difficult to resource.  
They are also open-ended enough for children to think of 
more than one feasible investigation. 
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Activity notes 
 
 

 

I really enjoyed  
using these ideas and I am pleased that 
it has forced me to look more carefully 

at experimental and investigative 
science.

teacher of 3-7 year olds 
Castleford  

 

Sequence of activities title description page 

 introductory activities experience of forces 6 

 introducing problems, 
forming questions and 
making predictions 

initial discussion of the 
story and the tasks 

7 

 slugs investigation preferred conditions 8 

 roller skates investigation increasing or reducing the 
'stickiness' between two 
surfaces 

10 

 tower rescue 
investigation 

stickiness or bounciness of 
surfaces 

12 

 shopping investigation strength or types of 
shopping bags 

13 

 

Introductory activities Three of the chosen problems link with the science concept 
area 'forces', so initial work on forces can be carried out 
before the story is introduced or the investigations started. 

 

 Let the children experience a range of 'pushes' and 'pulls': 
 

 • In P.E. lessons children can be asked to balance in pairs 
 by pulling or pushing on each other.  Individually, children 
 can push or pull on apparatus. 

 

 • Small groups of children can be challenged to move a 
 large box across the floor, and compare the ease of 
 pulling the box with that of pushing it. 

 

 • Compare pulling a brick tied with string on different 
 surfaces, e.g. sandpaper, carpet, tarmac, a varnished 
 shelf, table top, etc.  Children then describe the effort 
 required  using words such as 'easy', 'quite hard', 'hard', 
 etc.  More able children may be able to use a force metre 
 to measure the force each time. 

 

 • The brick can be put on a slope which has a material 
 attached (sandpaper, fabric, etc.) to find out how easily 
 the brick moves down the slope.  The distance travelled 
 by the brick can be observed and recorded (see page 12).  
 In this way, the effect of the 'stickiness' of the surface on 
 the ease of the brick's movement is measured. 
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Introducing the  Read the story to the children up to the arrival of Prince  
problems Swashbuckle.  Discuss the problems faced by the other princes 

in the story.  Ask the children if they can think of any ways in 
which they could help Prince Swashbuckle solve the problems. 

 
 Note:  It is best to carry out the discussions and planning the 

day before carrying out practical activities, to allow for 
preparation of resources. 

 
 Collect all the children's ideas under simple headings on the 

board or on a large piece of paper.  For example: 
 

slugs 
 

• trap them 
• give them other 

food 
• slug pellets 

pets
 

• muzzle them 
• push the food in 

on a trolley 
• put them in a 

cage 

roller skates
 

• jet propelled 
• battery 
• glue princess's 

wheels 
 

motorbike
 

• blindfold 
• add brakes the 

prince can use 
• give him a harness 

tower
 

• build a slide 
• bouncy castle 
• throw a rope 
 

firewood
 

• pick up twigs 
• blindfold the trees 
• play soft music 

pony
 

• find a pony trainer 
• give it an apple 

shopping
 

• use a trolley 
• use a rucksack 
• lots of pockets 

ring
 

• use a fishing rod 
• use a magnet 

 
 Record all the children's ideas, even though some will not be 

feasible to test in the classroom.  Valuing their ideas in this 
way encourages more children to offer suggestions in this 
brainstorming exercise. 

 

 

Even parents  
came to Parents' Night asking about 

Princess Smartypants!

teacher of 5-6 year olds 
Selby  

 
Forming questions Acting as the children's role model, show children how to 

make a statement into a question which can then be 
investigated.  This can be done by discussing each problem 
in turn.  For example, ask the children to describe the 
problem with the slugs.  Children will make statements like 
"They're eating all the flowers", and so on.  Show the 
children how to turn the statement into a question, like: 

 
 • How can you stop slugs eating flowers? 
 
 Ask for and list possible solutions to this question.  Children 

may come up with ideas such as trapping the slugs, giving 
them other food, giving them a better home, etc.   
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 Ask if they can think of a way of turning their ideas into 
questions (many will still need guidance) e.g. 

 
 • Will traps stop slugs eating the flowers? 
 • Will giving slugs other food stop them eating the flowers? 
 • What sort of home would slugs like, other than a garden? 
 
 
 These questions can then be refined further by thinking of types 

of investigations that might be done in the classroom: 
 
 • How can slugs be trapped? 
 • What sort of food do slugs like most? 
 • Do slugs like the light or dark (or wet /dry) more? 
 
 In this way, children are involved in the process required to form 

questions to investigate. 
 
 In each of the following investigations, one question has been 

chosen to provide a focus.  However, the children may think of 
other avenues to explore.  Each question children pose can be 
discussed as to whether it could be answered in the classroom 
situation. 

 
Making predictions In an investigation, ask children what they think will happen 

before they carry out their tests.  They should also try to give a 
reason for their prediction, to avoid a simple guessing game 
and to encourage children to think more carefully about the 
problem.  This kind of prediction can be of the 'best' or 'worst' 
kind, or can involve children in ranking materials according to 
specific properties (e.g. slippiest to stickiest).  These predictions 
can aid children at the planning stages whilst in discussion with 
you or other children.  Predictions are described for each 
investigation outlined on the following pages. 

 
Slugs investigation Note:  You can begin this activity by discussing the picture in 

the storybook - does it look like a 'real' slug?  Children can try 
describing the appearance of slugs before handling them. 

 
Resource ideas: 
 

tidy tray or shoe  
    box 
cardboard 
clear plastic bag 
black sugar paper 
paper tissues 
tongs, rubber  
    gloves or leaves 

 The question chosen to illustrate here is: 
 
• Do slugs like the light or dark (or wet /dry) more? 
 
Children create a home that gives some slugs choices over 
their environment.  Depending on the age and ability of the 
children, they can give the slugs a small or large number of 
choices.  At the simplest level, children give the slugs a choice 
of two environments.  More able children can give the slugs a 
choice of four environments.  Possibilities are shown overleaf.  

 
 Predictions can be made about the conditions the slugs will 

prefer, possibly based on knowledge of their own garden at 
home or where slugs are found.  This may help the children in 
the creation of the environment.  The prediction can be a 
painting or drawing to show the slug's 'home'. 

 
 Slug care:  The slugs can be carefully picked up with tongs, 

with a large leaf or wearing rubber gloves.  The large leaf is  
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 preferable, as this does not convey the message that slugs are 
dangerous or poisonous in any way. 

 
 The slugs must have an option of moisture, and covered 

containers must have holes pierced in the lid.  Slugs can be 
kept overnight, and for another 24 hour period, if followed 
immediately with a test to find out which foods slugs eat. 

 
 
 The light/dark environment has been shown in a tidy tray (or 

shoe box).  A wet/dry environment can have a complete cover, 
and wet paper tissues in one half and dry paper tissues in the 
other half.  An additional wall and doorways are required for the 
4-choice tray.  The tissues may need repeated dampening if 
slugs are left overnight.  A few small stones can be added to 
the centre of each section of the box.  The same number of 
slugs is carefully placed in each section of the box, and then left 
for 8-16 hours.  Their position can be checked every hour, or 2-
3 times in 24 hours. 

 

 

light dark wet dry

light 
& dry

dark 
& dry

light & 
wet

dark & 
wet

tray

sugar paper 
with holes

clear plastic 
with holes

cardboard 
'wall'

 
 
 Children can record what they find out in pictures, e.g. 
 

  
 
 Finally, the children decide from their results what the prince 

should do to outwit the princess (e.g. provide the slugs with the 
'ideal' home to entice them away from her garden).  These 
decisions can be written in a letter or tape-recorded as a 
telephone message, to the prince.   

 

 

The tape-recording  
was good, as the children all wanted to 

'talk' to the prince and tell him  
their findings.

teacher of 5 year olds 
Rosyth

 
 
 The children tell Prince Swashbuckle the best thing to do, and 

include the results, or 'proof', that the idea has been tested.  
Letters can be produced using a word processor. 
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 Once children have chosen the best habitat, they can 
investigate food choices.  Similar arrangements to those 
shown above can be used to give the slugs a range of foods 
in different sections of a tray or box.  The home can be set 
up with foodstuffs in each half or quadrant, and the box 
inspected every 1, 2 or 3 hours.  Foods can include lettuce, 
flowers, apple cores, salt and biscuits. 

 
 Gardeners who don't want to kill slugs with pellets use 

some of the following methods: 
 
 • cultivate the soil to kill the eggs 
 • encourage hedgehogs, frogs and thrushes - which eat 

slugs 
 • make pitfall traps in the ground and fill with stale beer 
 • trap slugs in upturned hollow grapefruit hemispheres 
 • hand-pick slugs at night with tongs and move them to a 

local woodland. 
 
 
 
Roller skates To formulate a question, follow the process described on  
investigation pages 7-8.  Questions illustrated here are: 
 
 • How can roller skates be slowed down? 
 • How can roller skates be speeded up? 
 
Resource ideas: 
 

roller skates 
slope (shelf) 
sandpaper (coarse 
and fine) 
Sellotape 
double sided tape 
plasticine 
vegetable oil 
margarine 
ruler 
roll of paper, e.g: 
wallpaper 
computer paper 
newsprint 

 The children begin by planning their investigation.  Check 
the children's plans and required resources for feasibility 
before allowing the children to carry out their investigation.  
Suggest modifications where necessary.  An investigation is 
suggested here, though children should be allowed to plan 
their own.  This idea should only be given to children who 
have difficulties devising their own plan. 
 
Fair test aspects which can be incorporated (depending on 
the children's age and ability) are: 
 

• constant height of slope 
• the skate always starts at the same position on the slope 

(a starting line can be drawn) 
• the skate is  'released', rather than pushed each time, as 

  it is difficult to maintain a constant push. 
 

 

We used   
roller skates made with 
Lego, which the children 

readily accepted.  

teacher of 5-7 year olds 
South Kirkby
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A roller skate is sent down a slope and 
the distance travelled is recorded and 
possibly measured.

long piece of paper for 
recording

 
 
 Predictions can be made about the materials, which will 

cause the skates to move very slowly or very quickly.  Some 
children might want to predict the order of the materials on a 
'slowest-to-quickest' scale.  A record of the prediction can be 
kept by sticking pieces of each test material to a sheet, in a 
specific order. This kind of prediction can help clarify 
children's plans. 

 
 The simplest test would be to compare different types of 

roller skates, and record which ones travel the furthest, and 
would, therefore, be best for the prince. 

 
 On a more complex level, children can investigate the effect 

of changing the amount of friction between the wheels and 
the axle (or base of the skate), or the wheels and the slope.  
So, each time the skate is sent down the slope, the wheels 
have different materials attached.  Double-sided tape can be 
stuck round the wheels, plasticine can be wedged between 
the axle and wheels, sandpaper can be wedged or stuck to 
axle and wheels, etc.  Options may vary with the design of 
the roller skate and the method of joining the axle to the 
skate's wheels. 

 
 Margarine, cooking oil (or bicycle oil, if an adult adds this) 

can be added to the skate wheels and axle to reduce the 
friction, or 'stickiness' of the contact between the two 
surfaces. 

 
 Note for the teacher:  Changing the friction between the 

wheels and points of contact with the rest of the skate alters 
the speed of the turning wheels.  However, changing the 
friction between the skate and 'road' surface alters the grip; 
increased friction - to a point - is a good thing, as too little 
friction causes the wheels to slip rather than grip. 
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To record the distance travelled by the skate each time, 
lines can be drawn on a long piece of paper attached to the 
end of the slope.  A piece of each material used can be 
glued beside the lines.  For smaller, individual record 
sheets, stick pieces of material to a sheet of paper in order 
of the distance the skate travelled. 
 
Reliability of data can be introduced with more able or 
older children, by suggesting that they repeat the 'roller run' 
2-3 times, to make sure that a similar distance is reached 
each time.  There will be some spread in the distance 
travelled, and children should decide whether to report the 
shortest, longest, or middle distance travelled by the skate 
(the middle of three results being the best representation of 
their findings). 
 
Younger children need not take measurements, but older 
or more able children can measure using feet, hands, other 
non-standard measures, or use a ruler. 
 
The children decide what the prince should do to outwit the 
princess.  These decisions can be written in a letter or 
tape-recorded as a telephone message to the prince (see 
pages 9-10). 

distance the skate 
moved with different 
materials stuck to it

end of slope was here
 
 
 
Tower rescue Formulating a question, following the process described on  
investigation pages 7-8, may result in a question such as: 
 
 • How can two slippery surfaces be made more 'sticky'? 
 
Resource ideas: 
 

Lego or Duplo prince 
range of surfaces, e.g. 
furry fabric 
wool fabric 
2-litre plastic bottle 
viscose fabric 
duster 
double sided tape 
bubble wrap 
sandpaper 
Velcro 
plastic bag 
glue 

 The children plan their investigations.  Check their plans 
and required resources for feasibility before allowing the 
children to carry out their investigation.  Suggest 
modifications where necessary.  An investigation is 
suggested here, though children should be allowed to plan 
their own.  This idea should only be given to children who 
have difficulties devising a plan. 
 
Fair test aspects which can be incorporated are: 
 

• same 'prince' used for all tests 
• same surface (a plastic bottle) to represent the tower 
• standard area of prince covered with the material  
 

 Predictions can be made about the materials, which will 
help the prince stick to the smooth surface.  Some children 
might want to predict the order of the materials on a 'best-to-
worst' scale.  These predictions can be used to help clarify 
children's plans. 
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 A different fabric can be wrapped or glued around the prince 
each time he is placed on the bottle.  The prince is then left on 
the plastic bottle, and the time recorded when he falls off. 

 

 
 

 
 

 
 

 
 
 
 

 
 

 
 
 

Which is the best material to 
help the prince?
  

Lego  
or  

Duplo 
prince

2-litre plastic 
bottle 'tower'

material stuck 
to prince

 
 

 
 

 
 

 
 

 

The time can be measured using a sand timer or stop clock.  
If using a sand timer, the children must keep a tally of the 
number of times the timer is turned before the prince falls. 

The test can also be carried out with each chosen material 
attached to both the bottle and the prince. 

To record each sticking time, tallies or ticks are made 
beside pieces of each material glued to a record sheet. 

Reliability of data can be introduced with more able or older 
children, by suggesting that they repeat each tower test 2-3 
times.  There will be some spread in the times measured, 
and children should decide whether to report the shortest, 
longest, or middle time measured (the middle of three results 
being the best representation of their findings). 

An alternative question for investigation can be: 

• What is the best surface for the prince to use to bounce 
up to the princess? 

Children then investigate the 'bounciness' of a variety of 
surfaces.  Measurement is difficult in this instance, as 
watching and recording how high something bounces is not 
easy.  However, children can make a judgement on a variety 
of surfaces, which have clearly different properties, e.g. 
sponge or foam compared with wood or stone. 
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Shopping investigation An open-ended investigation can be attempted, once children 
have practised investigational skills in previous activities.  This 
investigation relates to the shopping trip with the Queen Mother.  
As in previous activities, children work with the teacher to 
formulate a question, such as those listed overleaf. 

 
 • How is heavy shopping most easily moved? 
 
 • What is the best type of bag for carrying heavy shopping? 
 
 • What is the strongest material for making a shopping bag? 
 
 • Are big bags strong enough to carry heavy shopping? 
 
 As children can investigate a wide range of questions, a 

summary of possibilities is provided below, rather than detailed 
guidance for investigating a particular question. 

 
 The first two questions can be investigated by giving children a 

range of carrying equipment or bags (e.g. rucksacks, wheeled 
shopping bags, carrier bags, etc.)  Predictions can be made 
before children endeavour to move 'shopping' from one side of 
the room to another.  The 'shopping' can be a pile of books, 
P.E. equipment or similar.  Children can decide which was hard 
or easy, as well as timing how long it takes to use different 
methods. 

 

Safety 
Note

!

Ensure all bags 
have ventilation 

holes.   
 

Children must not 
hold the bag during 
the test, to prevent 
a full bag falling on 

their feet.  

The other questions above can be investigated by giving 
children a slightly different range of bags.  The range could be 
bags of different materials, such as paper, plastic and cotton 
fabric, bags of different sizes, or bags from different 
supermarkets (warn children of the dangers of putting plastic 
bags over their heads).  The children can hang each bag as 
shown below, and add potatoes, wooden blocks or kilogram 
weights to the bag, one at a time, until it breaks, or all the 
weights have been used.  The number of potatoes each bag 
holds will be a simple measure of how suitable or strong the 
bag is.   Using the arrangement shown, children's feet will be 
clear of the heavily laden bags which may break. 
 
Children can record the results of their investigation in pictures, 
tapes or letters, as described on pages 9-10.  

 

 

broom handle - held in place with plasticine

bag 
under 
test

desk

box filled with crumpled newspaper, to 
catch the load when the bag breaks  
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2.  Stories across the curriculum 
 
 
Choosing the book 
 
 
 
Curriculum areas The main emphasis is on science linked with stories, and the 

suggestions for choosing a story given in chapter one also 
apply to this chapter.  It is often possible to choose a 
storybook, which also covers other areas of the curriculum.  
However, do not try to fit all curriculum areas into the story 
where it will appear contrived, and where links between 
activities are unclear to the children.  An activity with a 
tenuous link may not provide children with the same 
motivation and purpose for carrying it out. 

 
 
 When deciding on the number of areas of the curriculum to 

incorporate, you should also consider the school 
development plan and the time available for the activities 
resulting from the story.  With limited time it may be 
necessary to link only 1-2 other curriculum areas.  Similarly, 
the term's topic focus may be history, in which case linking 
only history and science to the story may provide sufficient 
activities. 

 
 
 There are some areas of the curriculum, which provide 

generic activities to link with stories.  For example, a 
technology activity can be to design and make a 'pop-up' 
version of the story in question; an English activity can be to 
re-tell the story in the children's own words; and a combined 
English and information technology activity can be to design 
and make a questionnaire to collect children's opinions of a 
story/author/illustrator, etc. and collate the information on a 
database. 

 
 
 
Illustrated example The storybook Grandfather's Pencil and the Room of Stories 

by Michael Foreman has been selected to provide an 
example of how a story can be used as a stimulus for cross-
curricular work.  The remainder of this chapter describes 
suitable activities for use with 5-7 year olds. 

 
 
 Unlike Princess Smartypants, this story is too long to read to 

most 5-7 year olds in one story session.  Choose suitable 
'stopping points' according to which activities you intend to 
carry out with the children. 
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Across the Curriculum with  
Grandfather's Pencil and the Room of Stories 

 
 

 
 
 
 
 
Book choice A well-known illustrator of children' books, Michael Foreman, 

has written this story as well as bring the story to life with 
beautiful artwork.  The story has a strong imaginative 
element and can inspire activities for children to do in many 
areas of the curriculum.  The activities chosen for this 
chapter are summarised in the table opposite. 

 
 
 
Science & technology  These activities are linked, and all take a closer look at the 
activities manufacture of pencils.  Activities are therefore described in 

the most logical, chronological order - thus mixing science 
and technology activities together.  The key ideas covered 
are listed under each activity heading. 

 
 
 
How pencils are made An informative book 'Making Pencils' priced £2.99, is 

available from The Cumberland Pencil Museum, Southey 
Works, Greta Bridge, Keswick, Cumbria, England, CA12 
5NG.  The process for making coloured pencils is described 
using text, which can be read aloud, and a series of colour 
photographs.  To arrange a visit to the Pencil Museum in 
Keswick, telephone: 01768 773626, or email them at: 
info@pencils.co.uk; website:  http://www.pencils.co.uk. 
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Activity notes 
 
 
 
Activity summary The activities chosen for this chapter are summarised in the table 

below.  The number and order of activities carried out can be 
decided by the teacher.  Appendix 1 shows links between these 
activities and the National Curriculum, and Appendix 2 shows 
links with Environmental Studies 5-14. 

 
 
 

title description page 

science & technology   

making pencils follow a recipe to make a 
pencil lead 

18 

soft or hard? sorting a wide range of 
objects, before looking at 
soft and hard wood 

20 

best glue for wood use range of glues on 
blocks of wood to test 
their effectiveness 

22 

transportation in water which materials float or 
sink 

22 

making paper follow a recipe to make 
recycled paper 

23 

survey on colour choice use of survey sheet to 
find others' opinions 

24 

history activities ideas for discussion, 
interviews and practical 
tasks based on pictures 
in the storybook 

25 

geography activities discussion of town 
development, locating 
countries of origin for 
pencil ingredients and 
transporting materials 

27 

art activities use of illustrations in the 
storybook as the starting 
point  for discussion of 
colour and various 
painting tasks 

28 

other curriculum 
areas 

list of suggestions which 
teachers may choose to 
develop 

29 
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Making pencils A teacher, teaching assistant or parent helper should support  
this activity. 

 
 Key ideas: 
 
 • pencils are made from a mixture of things 
 • coloured pencils are made from clay, paint, wax, glue and wood 
 • pencil leads can be made by following a recipe. 
 
Resources 
 
pencils 
clay 
iron oxide* or  
powder paint* 
sealable plastic bag 
cellulose paste 
small teaspoon 
dessertspoon 
painting aprons 
paper towels 
optional extension: 
candle wax (household 
candles)  
cooker hob 
old metal or glass dish 
 (to melt wax in) 
pan of water 

 In preparation for the activity, make a large copy of the recipe, 
given overleaf, and attach photocopies of the drawings on page 
31 beside the appropriate stage.  Display labelled samples of all 
the ingredients on a table top below the illustrated recipe.   
 
Quantities have been simplified for the children's use.  About 30 g 
balls of clay should be used, which equates approximately to a 3 
cm diameter ball.  The 'big' spoon is a level dessertspoon, and the 
'small' spoon is the teaspoon.  
 
The cellulose paste must be mixed 10 minutes before the lesson.  
One level dessertspoon of powder added to a pint of water gives a 
suitable consistency.   
 
*  Iron oxide produces brown pencil leads that write on paper.  It is 
 available from pottery suppliers, or could be obtained from a 
 local friendly secondary school.  Powder paint offers a wider 
 variety of colours, but the leads can only be used on surfaces 
 such as concrete or brick - thus making 'playground pencils' for 

  playing hopscotch, etc. 
 

 

I used the 'making pencil'  
illustrations along with captions.  Some children 
could read the captions, while most followed the 

illustrations after discussion. 

teacher of 5-6 year olds 
Dunfermline

 
 
 At the start of the activity ask the children what they think a 

pencil is made from.  Many will already be familiar with wood (this 
is looked at in activities on pages 20-22), but few children will 
know what is inside the casing.  Some may know it is called the 
'lead'. 

 
 Tell the children that the lead is a mixture of ingredients, and that 

a recipe is needed to make one.  Groups of children then make 
their own leads by following the recipe and with adult guidance. 

 
 Depending on the thickness of each lead, the recipe will make 

about three 8-9 cm pencil leads.  Therefore 3 children can work 
together.  They can make extra leads with any remaining mixture.   
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Pencil lead recipe 
 

Ingredients  
big  spoon of powder (paint) 
ball of clay, like a big marble  
small spoon of paste 
 
1.  Put all ingredients in a bag. 
2.  Close the bag. 
3.  Squash them together. 
4.  Turn bag inside out, onto  
      your hand. 
5.  Scrape mixture off the bag. 
6.  Roll into a lead shape. 
7.  Leave to dry overnight.  

 
 
 
 
 
 If using powder paint, each group can choose their own colour of 

pencil lead.  The mixture should resemble 'crumbly' plasticine 
when taken from the bag, so it can be moulded in the palm to fully 
mix in the colour.  Disposable gloves can be worn, though the 
colour from the mixture does wash off with soap and water. 

 
 Dry the leads overnight on paper towels. 
 
 
 

Safety 
Note

!

Children must  
not handle, or 

come near, the 
pan of boiling 

water.  

 Waxing the leads - optional stage of activity 
 
This mimics the next stage of the lead-making process.  It 
must be done by an adult, either at home or on a school 
hob where children can watch the start of the process from 
a safe distance.  Half fill a bowl or biscuit tin with candles 
and place over a pan of boiling water.  When the wax has 
melted, lower the leads (except spare leads made) into the 
wax, making sure they are submerged.  Leave the leads to 
soak in the wax, over the boiling water, for 3-4 hours.   
 
Note: Do not let the pan of water boil dry. 
 
Using an old draining spoon, carefully remove the leads 
from the molten wax.  Spread them out on paper towels to 
drain off as much excess wax as possible.  Leave the leads 
overnight to dry. 
 
Unsoaked and soaked leads can be compared by drawing 
with them.  The soaking process is intended to prevent the 
lead crumbling or snapping when in use.  The terms 'hard' 
and 'soft' can be discussed before carrying out the next 
activity. 
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Each child designs a 'wrapper' for their pencil on an A5 sheet of 
paper (the width may need cutting to fit the pencil lead).  The design 
takes up the 3-4 cm of the paper (as shown below), which is visible 
after wrapping around the lead.  Children may choose to simply 
colour the strip to match the colour of the lead, or create a design.  
Add glue to the paper on the back of the coloured section, and wrap 
around the pencil. 

 

 

glue behind 
patternwrap around 

the lead

lead

A5 
paper

 
 
 The pencil is now ready for each child to test.  
 

 

We had fun decorating  
the concrete slabs on the path in 

our Conservation Area.  

teacher of 5-6 year olds 
Dunfermline

 
 
Soft or hard? Key ideas: 
 

• the words 'hard' and 'soft' can be used to describe and group 
items 

• hard things can be graded further 
• pencil leads vary in how hard they are. 

 
Resource ideas 
 
items for sorting can 
include pencils, chalk, 
coins, scissors, plastic 
pots, candles, stones, 
rulers (wooden and 
plastic), balls, clay 
pots, blu-tack, 
sponges, books, paint 
brushes, etc. 
variety of wood types 
(if available) 
variety of pencils, HB, 
H, 2H, B, 2B, etc. 

 Preliminary sorting can be done using a wide range of everyday 
objects.  Suggestions are listed in the 'Resource ideas'.  Initially, ask 
children to sort the items into P.E. hoops which have been labelled 
'hard' and 'soft'.  These hoops can be overlapped for more able 
children, so items which have hard and soft parts can be placed in 
the overlapping area.   
 
After discussing this initial task, ask the children: 
 
• Can the hard things be sorted again? 
 
Then challenge the children to line up all the items from softest to 
hardest.  This can be done by positioning items along a line or a 
metre ruler labelled 'hardest' at one end and 'softest' at the other.  
Children may disagree about the finer detail of this sorting, which can

 lead you to show children a simple 'hardness test' for sorting hard 
things.  Children push their thumb nails into the surface of an item.  If 
a mark is left, the material is soft and if a mark is not left, the material 
is hard.  Children can now sub-divide the materials into 4 categories, 
which could be 'very soft,' 'soft', 'hard', 'very hard'. 
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Children now explore the hardness of pencils.  They will find that 
the wood is quite soft, but the lead is hard.  They may also notice 
that the wood used to make a pencil is softer than the wood used 
to make a ruler.  This is because a soft wood is chosen so that it 
is easy to sharpen.   

 
 If available (from a joiner or the technology department of a 

secondary school), display wood blocks with pictures of the trees 
from which they come.  The display could also include slices of 
tree, bark, logs, wooden carvings, etc.  Allow children to handle 
the blocks, and try another simple hardness test on each one.  
This is done be scraping the corner of one block on the face of 
another.  If the face of the block is scored, then it is a softer wood 
than the one used for scraping.  Some woods will be clearly softer 
than others.  The range can include jelutong, pine, oak, beech, 
cedar and mahogany. 

 
 Children also explore the hardness of different pencil leads by 

making patterns using HB, H, 3H, B and 3B pencils.  They will feel 
and see the difference that each lead makes, for example: 

 

 

3H 
 
 
HB 
 
 
3B

 
 
 Hard leads have a greater tendency to snap when sharp, and also 

produce finer lines than soft leads.  The pencil in the story 
produces 'a lovely, soft line'.  Ask the children if they know what 
sort of pencil this might be, e.g. a 2B pencil. 
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Best glue for wood Key idea: 
 
 • some glues are more effective than others at sticking wood 
 
Resource ideas 
 
wood pieces (off cuts) 
blu-tack 
sticky tape 
range of adhesives, 
e.g. PVA glue, 
cellulose paste, Pritt 
stick, UHU glue, balsa 
cement, etc. 

 Describe to the children the way in which pencils are made, i.e. 
the lead is glued between two wooden pencil halves.  The book 
'Making Pencils' (see page 16) illustrates this process.  Children 
can examine pencils closely to try and find the join. 
 
Using small off cuts of wood, the children are asked to find out 
which is the best glue for sticking two pieces together. 
 
To encourage fair testing, children use the same amount of glue 

 each time (e.g. a teaspoonful), spread over the same area, and 
left to dry for the same length of time. 

 
 The children can test the strength of the join by simply trying to 

pull the two pieces of wood apart. 
  
 This activity can be extended to include sticking other materials 

together, e.g. paper to wood, card to card, etc.  Children should 
find that different adhesives are suitable for sticking different 
materials together. 

 
 
 
Transportation in water Key ideas: 
 
 • some materials float in water whilst others sink 
 • logs are transported in water because wood floats 
 
Resource ideas 
 
plastic tank or similar 
watering can 
objects representing a 
range of materials, e.g. 
pencil, rubber, pencil 
sharpener, paper, 
sponge, ruler, rubber 
band, table-tennis ball,  
scissors, paper weight, 
feather, marble, comb, 
etc. 
plasticine 
piece of guttering 

 Children begin by investigating a range of objects, finding out 
whether they will float or sink.  This can be done by prediction, 
backed up with reasons, followed by observing what happens 
when each object is placed in the tank of water. 
 
Show children the picture in the story again, which illustrates the 
means by which large logs are transported from the mountains 
down river.   
 
Ask the children to find out if any other materials can be 
transported in a similar way.  Set up a piece of guttering (obtained 
from DIY stores), to act as a river.  Hold the guttering in place at a 
slight (5°) angle with large lumps of plasticine.   

 The 'river' can flow from a watering can, down the guttering and 
into a large water-play tray.  Predictions made should have 
improved after carrying out the floating and sinking activity.  
Objects can be added to the water to find out which will move to 
the end of the river. 
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Making paper Key ideas: 
 
 • paper can be recycled 
 • a 'recipe' is used to make recycled paper 
 
 Recycling is a theme in the story, e.g. the bedroom's wooden 

floorboards from the ship, and the paper woven into the bird's 
nest.  These examples can be discussed before asking the 
children if they can think of other things which are recycled today, 
such as milk bottles, newspaper, glass, plastics, paper, drinks 
cans, etc. 

 
 A display can be made of 'new' and recycled paper products, e.g. 

kitchen roll, toilet roll, writing paper and envelopes.  The recycled 
and new products can be compared in terms of colour, texture 
and cost. 

 
Resource ideas: 
 

paper (printer paper, 
newspaper or 
shredded paper) 
packet of paper towels 
muslin 
embroidery ring 
food colouring  
essential oil - optional 
  (e.g. from Body 
Shop) 
hand whisk 
instant starch 
bucket 
rolling pin 
electric iron 

 This novel paper recipe produces circular paper, which can be 
coloured and perfumed.  Rectangular paper can be made using 
wire mesh (available from Halfords). 
 
Copy a shortened version of the recipe, shown overleaf, onto 
large paper.  Add photocopied drawings from pages 33-35 to the 
recipe beside the appropriate stages.  An adult  can provide 
additional support for children to complete the recipe. 
 
Quantities given in the recipe are a guide.  Accuracy is not 
essential. 
 
Samples of all the ingredients and utensils can be labelled and 
displayed on a table top below the illustrated recipe. 

 
 Note:  Mixing the pulp in a liquidiser producers a very fine pulp, 

but leaves the machine black with print.  Therefore, use only a 
liquidiser that won't be used for food! 

 

 
 Children can use the paper to write letters, poems, etc. or draw 

pictures.  Alternatively, the paper is compared with school paper 
for strength (how easily does it tear) or absorbency (does the ink 
spread when you write with a pen). 
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Safety 
Note

!

An adult must 
iron the paper 

and children can 
observe.  

 This recipe will produce approximately 4-5 sheets of paper 
per medium-size embroidery ring. 
 

Paper recipe 
 

Ingredients                                             
4-5 sheets paper (50 g)                 
4 plastic cups water (800 ml)                  
1/2 - 1 teaspoon food colouring            
5-10 drops essential oil                     
1 tablespoon instant starch         
 
1. 
2. 
3. 
4. 
5. 
6. 
 
7. 
 
 
8.

Tear paper into tiny pieces, if not pre-shredded. 
Using a spoon, mix the paper and water in a bucket. 
Finish the mixing with a hand whisk. 
Mix in the perfume and colouring. 
Place the muslin in the embroidery ring. 
Spoon the pulp onto the muslin and squeeze out the 
water, using the spoon then paper towels. 
Remove muslin and paper from ring and place 
between paper towels to roll out excess water.   
Repeat as necessary. 
Iron (on a warm setting) the paper towel 'sandwich', 
peel out the paper and dry for 24 hours.

 
 
 
Survey on colour choice Companies carry out surveys (market research) with members of 

the public, to find out preferences for the order of coloured pencils 
in a transparent packet.  Details are given in the book 'Making 
Pencils' (see page 16). 

 
 Children carry out their own surveys to find out preferences for 

colour arrangements.  The colours of pencils could be limited to 3-
4 to reduce the number of possible colour combinations, or 
children could simply choose 6 colour combinations they like, and 
gather data on these. 

 
 Children design their own questionnaire, or one can be given to 

them to complete with others.  Pages 37-39 can be photocopied 
for this purpose.  Page 37 shows all the combinations of a red, 
orange and yellow crayon.  Page 39 allows children to choose 6 
combinations of colours.   Children colour the pencils 
appropriately before completing the survey.  They can produce a 
class bar chart to show the popularity of the different colour 
combinations. 

 
 Alternatively, data can be gathered to enter into a database.  The 

information is then sorted and computer-produced lists, bar 
charts, etc. obtained.  Each child gathers information from two 
people - themselves, and a brother, sister, or child in another 
class.  For this data collection, modify pages 37 and 39 to suit the 

 format of the database. 
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For example: 

 
 • replace the sentence 'Tick the order you like best' with 

'Write your name under the order you like best.' 
 
 • add a box to the back of the sheet for each person to 

complete: 
 

  

 
name                        
 
circle your age: 
 
 5       6      7      8      
 
 9     10    11    12     
 
13    14    15    16  
 
boy  
 
girl

name                        
 
circle your age:  
 
 5       6      7      8       
 
 9     10    11    12      
 
13    14    15    16  
 
boy  
 
girl

 
 
 
 
History activities As the majority of the book is set in the past, you can discuss 

the historical features with the children.  Suggestions for 
questions to form the basis of discussion are listed below: 

 
 • What clues are in the pictures which tell us that the boy 

lived in the past? 
 
 • How has Jack's bedroom changed since his grandfather 

was a little boy? 
 
 • How has the area outside Jack's house changed since 

his grandfather lived there? 
 
 • Will a pencil factory be quiet, like the pencil workshop 

described in the story?  Why?  What sounds do you think 
you would hear? 

 
 • This is a story.  How could you find out whether Michael 

Foreman has written about Jack's grandfather's time as it 
really was? 

 
 Children compare two pictures and list similarities and 

differences.  Interesting pictures are (1) the bedroom 
opposite the workshop compared with the bedroom with 
spacecraft models and (2) the house and surroundings in 
grandfather's time compared with Jack's time. 
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 (1) the bedrooms 
 

Differences  Similarities 

old new both 

picture of ship 
picture of soldier 
bottle of ink 
bedroom chest 

model rocket 
model jet aircraft 

globe 
paper 
pencil  

 
 (2) the house and surroundings 
 

Differences  Similarities 

old new both 

horse & carriage  
old style of car 
old style of bus 

pleasure boat 
car park 
blocks of flats 
modern style of 
car (taxi) 
modern style of 
bus 

bridge 
house 
bridge lights 

 
 To answer other questions above, children can carry out a 

range of activities, such as: 
 
 • talk to elderly people (relations, friends of the school) 

about life when they were young, asking questions 
accompanied by pictures from the storybook, and asking 
additional questions about home life, the war, etc. 

 
 • talk to people (relations, friends of school) who work in 

factories about noise levels and working conditions 
 
 • use the book 'Making Pencils' to look at pictures of 

modern pencil making factories 
 
 • look at stationery/art suppliers' catalogues to compare 

with the things in the old art shop 
 
 • compare photographs and pictures in history books with 

those in the storybook, and find out in what period the 
book is based. 
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Geography activities • Compare the two pictures in the story which show Jack's 
 house in both his own and his grandfather's time.   

 
 • Discuss the way in which the buildings have grown up 

 around the house, and for what purpose the buildings 
 might be used.  Draw their attention to the multi storey car 
 park and the other buildings - which are probably offices 
 and people's homes in high-rise flats. 

 
 • Locate countries on a globe or a world map showing all 

 the countries, which supply ingredients for making 
 pencils.  For example, the Cumberland Pencil Factory 
 obtains its ingredients from the following countries (all 
 listed in the book Making Pencils): 

 
country... supplies... 

California, USA wood (slats) 

Great Britain & Germany clay & pigments 

Iraq & Iran gum (glue) 

Brazil, The Czech Republic 
& Japan 

wax 

 
 Graphite for writing pencils comes from Sri Lanka, China and 

Korea. 
 
 Once the countries have been located, discuss how and why 

each ingredient is transported to Cumbria, e.g. by road, ship, 
train, etc.  Pictures can be drawn by the children, showing 
the load in transit, or can simply be cut from magazines.  
(The ingredients are actually transported from overseas by 
boat and overland by road.) 

 
 Display a sample of each ingredient, or the equivalent 

available in school, around a large world map on a wall.  Use 
coloured wool to connect the ingredients to each relevant 
country.  Pictures of the mode of transport can be displayed 
below each ingredient, e.g. ships for the wood, trains or 
lorries for the clay, etc. 
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Art activities An activity in which children experiment with different types 
of pencil leads has already been described on page 20.  
Although described as a science activity, this can be further 
developed as an art activity.  Children create patterns using 
the different thick and thin, soft and hard lines.  They also try 
shading with different types of pencil, shading overlapping 
shapes to produce a range of blacks and greys. 

 
 Colour is an important element of Michael Foreman's book.  

Discuss this using some of the following questions: 
 
 • What colours are used most /least in the book? 
 
 • What colours does Michael Foreman use to show night 

time?  Why doesn't he use black? 
 
 • How does he show the sunrise?  Why? 
 
 • How are trees in the background different to those at the 

front? 
 
 • Which things are brightly coloured (yellow, red)?  Why do 

you think this is? 
 
 • Is any white paper left unpainted?  How would this 

change the picture? 
 
 As a result of discussing these questions, children can do 

one or more of the following painting activities: 
 
 • experiment in mixing watery shades of one colour, such 

as blue, green or brown 
 
 • paint a background using only two thinly mixed colours, 

say blue and green, and (when dry) add grandfather's 
house and the bridge to the background, starting with 
pencil, and then painting in with the same colours as 
shown in the book 

 
 • paint a forest on blue sugar paper by painting small blue 

background trees, allowing these to dry, then painting 
green-leaved foreground trees 

 
 • paint a sunrise, using yellows, oranges and reds (leaving 

no white paper) 
 
 The pictures children have made of the house and bridge 

can have 'overlays' made to show the modern buildings.  
Children use coloured pencils to reproduce the multi-storey 
car park and office blocks.  These are cut out and stuck on 
some of the children's drawings, to display beside others. 
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Other curriculum ideas As mentioned, you must decide on the number of curriculum 
areas and activities, which children will do, avoiding tenuous 
links and considering the priority subjects for the term or 
topic.   

 
 Teachers have suggested a number of activities, which may 

be incorporated into a topic based on the book, and these 
are listed below: 

 
 • animals' habitats 
 
 • animals which live in a forest 
 
 • day time & night time animals 
 
 • types of trees 
 
 • nest building and the materials used 
 
 • day and night, sun and moon 
 
 • light and dark, shadows, sources of light 
 
 • the wind  and its effect on paper (can you make a piece of 

paper fly?) and the sails of a ship, kites 
 
 • methods for picking up something from a narrow crack 
 
 • making boats 
 
 • natural and synthetic materials 
 
 • range of materials which 'make marks', e.g. stones, chalk, 

etc. 
 
 • waterproofing 
 
 • writing the paper's story 
 
 • designing and making a pencil holder 
 
 • designing and making 'pencil people'. 
 
 
 
Visit a factory The manufacture of many products is based on the principles 

described above for making pencils, i.e. using recipes and 
monitoring the quality of products.  It may be possible for 
children to observe manufacturing processes first hand by 
visiting a local factory.  The product should be something 
familiar to the children, e.g. ice-cream, crisps or biscuits.  
Contact the manufacturer to find out if they conduct tours, 
and to ask about regulations for school visits, and the 
number and age-range of children they are willing to invite. 
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Colour order Survey 
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Tick the order you like best.                 r = red   y = yellow   o = orange

1. 2.
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r           y          o
r
r          o          y

o           r          yo          y           r

y          o           r y           r          o

37 37



 

   



 

Colour order survey 
 
Tick the order you like best. 
 

1. 2.

3. 4.

5. 6.
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3.  Science and structured play 
 
 
Choosing the book 
 
 
School resources Elements of the story should relate to the resources 

available in the play areas of the classroom or school.  
Popular and well-used resources for play activities in many 
schools are water and sand.  Therefore, a story based at 
the sea-side can offer possibilities for science activities using 
these materials (and ideas of this nature are developed later 
in this chapter).   

 
 Construction kits can be used to create structures 

illustrated or described in a story, e.g. a trolley could be built 
to carry the shopping for Prince Swashbuckle in the story 
Princess Smartypants, a strong chair could be made for 
Goldilocks, a house can be built for the Three Little Pigs, and 
so on.  These kits can also be used as part of a project in 
which environments are re-created from the story, and used 
by children in the role play area. 

 
 As children will be involved in a great deal of exploration of 

materials, a story in which the characters are exploring an 
environment or seeking adventure, is particularly suitable.  
The book used in this chapter involves characters in this kind 
of exploration. 

 
Science In handling materials such as sand and water during 

structured play activities, children can become familiar with 
their properties, carrying out tasks such as pouring, sieving, 
mixing with other things (e.g. sand and water, sand and 
marbles, water and flour, etc.).  Taking this kind of activity a 
stage further, children can investigate the materials' 
properties in a scientific manner, e.g. predicting what will 
happen, considering fair comparisons, making simple 
measurements, and recording observations. 

 
 Items made from construction kits or recycled materials can 

be tested for their fitness for purpose.  For example, testing 
Goldilocks' new chair to find out if it is strong enough.   

 
Independent activities The activities described require the teacher's time primarily 

at the start and end of a task.  Allow children some free 
exploration of the materials before giving them specific tasks 
to do.  The children then spend time independently exploring 
the materials, with 'visits' from an adult throughout the 
activity to help them stay on-task, before coming back 
together with the teacher for discussion. 

 
Illustrated example The poetry book Out and About by Shirley Hughes has been 

chosen to demonstrate links between science and structured 
play.  The remainder of this chapter develops suitable 
activities related to these poems. 
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Exploring with Out and About 
 

 
 

 
Book choice This book consists of eighteen beautifully illustrated poems, 

which also introduce children to a rich use of language.  All the 
poems have a strong environmental theme and involve a sister 
and brother in exploring their surroundings throughout the year.  
The first poem is set in spring and the final one in winter.  Of the 
eighteen poems, eight are used as the stimulus for science and 
technology activities, and these are summarised below.  
Although not described in this book, the poems can provide 
interesting starting points for other activities, such as work on 
the seasons, the weather, and growing plants. 

 
 

Sequence of activities activity poem description page 

 Mud 
exploration 

Mudlarks investigating soil and water 
mixtures, using a variety of 
soil types 

43 

 Simply sand Sand investigating sand and water 
mixtures 

45 

 Sand 
everywhere! 

Seaside making and testing 
containers to keep sand out 
making a fixed-position deck 
chair from construction 
materials 

46 

 Wet weather 
wear 

Wet testing fabrics for 
waterproofing 

47 

 Arm bands Water making arm bands (water 
wings) for a doll 

48 

 Light and 
water 

Squirting 
rainbows 

effect of light on water 50 

 Ice balloons Cold investigating ice in water 51 

 Market stalls Feasts making a market stall using 
construction materials 
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Activity notes 
 
 

 

I was very impressed with  
the activities.  I had never thought of using 

poetry as a starting point for science.  I now 
find myself looking at poetry in a totally 

different way!

teacher of 3-4 year olds 
Wakefield  

 
Mud exploration Key ideas: 
 
 • soils have different textures and appearances 
 • when different soils are mixed with water, the resulting 

mixtures feel and look different 
 
Resource ideas 
 
range of soils, e.g. 
sandy, chalky and clay 
soils 
commercial compost 
water 
selection of plastic 
containers 
plastic aprons 
spoons 
yogurt pots or  
disposable cups 
sieves/colanders 
plastic drinks bottles 

 The stimulus for this activity is the poem 'Mudlarks' in which 
the sister and brother duo play with mud.  Initial discussion 
of the poem can focus on the words used (slippy, sloppy, 
etc.) and also on the clothing the children wear to explore 
this messy mixture.  Also discuss the safety aspects of 
handling mud and washing hands afterwards, and the 
reasons for this.  
 
A soil collection is used for the practical activity.  This can 
be made up of samples brought from children's gardens, or 
a collection of soils made by the teacher, which can 
represent clay, sandy and chalky soils, and commercial 
compost.  You must decide how many different soils the 
children should be presented with in one activity.   

 

 

I brought in 3 types of soil  
(from a woodland, a garden and a river bank) 
and gave the children pictures of where I had 

taken them from.

teacher of 5 year olds 
Rosyth

 
 
 Note:  If asking children to bring soil from home, send a note 

to parents stating that soil must not be gathered from an 
area that a dog or cat uses as a toilet, due to the germs 
which may be present.  The soil should be collected from as 
'clean' a site as possible. 

 

Safety 
Note

!

Children must 
wash their hands 

after handling soil.  

Label and display small quantities of the soils on a  
table-top. The children use the remainder of the labelled 
containers for exploration in the wet area. 
 
Children wear aprons to carry out this activity.  Encourage 
them to look at, feel and smell (but not taste) the different 
soils.  Ask them to describe their observations.  Develop a 
word bank and display this above the table of soils. 
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 The first independent activity is carried out with dry soils.  
Children look for the components in the soil, by picking out 
leaves, twigs and larger stones, and then by sieving the 
different soils to see what they can find.  The different 
components are placed in yogurt pots.   

 
 Children try to categorise the things found.  Categories are 

decided by the children, and may include some of the 
following: 

 
 • stones • leaves 
 • large lumps of soil • small lumps of soil. 
 
 Depending on their ability, children can record this 

categorisation pictorially or in writing, or the products of 
sieving can simply be discussed with the teacher before 
moving on to the next part of the activity. 

 
 Ask the children: 
 
 • Which type of soil will make the best mud pie? 
 
 Children can give reasons for choosing a type of soil.  Keep 

a record of these choices and reasons for later discussion.  
Discussion at this point should include what a 'good mud pie' 
is like, e.g. it is firm or solid enough to keep its shape when 
turned out of a beach bucket, plant pot or plastic cup. 

 
 Depending on the ability of the children, they can be asked 

to keep a recipe showing the amount of water and soil 
mixed, as well as the type of soil chosen from the selection. 

 
 Children can be left to experiment independently with the soil 

and water.  Allow children 5-10 minutes to explore the soil 
and water in their own way before asking them to build mud 
pies.  In dry summer weather, the activity can be done 
outdoors.  It is important to establish ground rules about the 
exploration allowed.  These rules may be similar to those 
normally used for the water and sand trays, or the painting 
area. 

 
 As an additional activity, mix a few tablespoons of each 

soil with water in separate transparent drinks bottles.  Label 
each bottle according to the soil type.  Leave these on the 
display and allow children to shake the bottle and observe 
the settled contents.  They should notice that the soils 
separate into different layers according to the soil type.  
These bottles can be shaken and settled repeatedly to see if 
the settled samples always look the same. 
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Simply sand Key ideas: 
 
 • mixing differing amounts of sand and water results in 

different consistencies of mixture 
 • if sand and water mixtures are left to stand, the water will 

dry out of them 
 • sands have different textures and appearances when dry 

or mixed with water. 
 
 The stimulus poem 'Sand' describes two kinds of sand, "the 

run-between-your-fingers kind" and "the build-into-castles 
kind".  Ask the children what is the difference between these 
types of sand, i.e. the addition of water to 'stick' the sand 
together. 

 
Resource ideas 
 
sand tray  
school sand 
builders sand - 
optional 
water tray 
plastic buckets & 
spades 
spoons 
plastic cups 
sieves, tea-strainers, 
colanders & funnels 
plastic aprons 

 As in the mud activity (page 43) children can begin by 
exploring dry sand using sieves, colanders, tea-strainers, 
combs, funnels, jugs, etc. 
 
Before challenging the children to make sand castles, allow 
them some free exploration time with the water and sand.  
Then give the children time to work independently, to make 
different water/sand mixtures to form a castle.   
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Children of Dane Royd Junior and Infant School Nursery, Wakefield. 
 
 
 More able children can measure the quantities of sand and 

water used for each mixture, using spoons, plastic cups, 
buckets or other appropriate measures.  They can record the 
different mixtures and their success in pictures (see the 
example overleaf). 
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sand

water5

3

sand

water2

4  
 
 When they have finished their exploration, discuss what 

difference too much or too little water makes to a sand castle. 
 
 Each child or group leaves one sand castle to stand for a 

day or two, to observe how the mixture changes as the water 
dries out of the mixture. 

 
 Note:  The water evaporates from the mixture more quickly if 

left in a warm and/or sunny position. 
 
 
Sand everywhere! Key ideas: 
 
 • sand is made up of tiny grains 
 • to keep sand out of food, the food must be kept in  
  well-sealed containers 
 
 Use the poem 'Seaside' to introduce the idea of a seaside 

picnic, and the notion of sand getting into the tea and 
sandwiches.  Children may be able to talk about similar 
experiences of their own when visiting the seaside. 

 
Resource ideas 
 
paper bags 
plastic bags 
cling film 
Sellotape 
PVA glue 
paper 
card 
rubber bands 
food bag twisters 
paper clips 
blu-tack, plasticine or 
playdough 

 Ask the children to put together a package, which will keep 
sand out.  Discuss how they could test their packages once 
made, e.g. bury in the sand pit, remove again, and then 
check the contents.  Plasticine or blu-tack is inside each 
package, as sand that gets inside will stick and therefore be 
seen.  Children will also be able to mould imitation food out 
of either of these materials.   
 
Using the resources listed opposite, children can make a 
wide range of packages.  Here are just a few ideas: 
 
• paper bag sealed with a rubber band 
• cling film wrapped around plasticine food 

 • plastic bag sealed with a twister or paper clip 
 • cardboard box, sealed with Sellotape or glue. 
 
 The children choose one package which, when tested, 

proves to keep most or all of the sand out.  Once all of the 
children have done the activity, test each package with the 
whole class, and discuss the good points of each one.   
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Additional resources 
 
construction kits, such 
as Mobilo or Lego 
lolly sticks 
plastic art straws 
PVA glue 
stapler 
needle & thread 
off cuts of fabric 
doll or teddy 
deck chair-optional 

 Possible improvements to each package can also be 
discussed, e.g. how easy are the packages to re-use?   
 
Display all the final packages on a table top. 
 
An additional activity can be carried out in which children 
build deck chairs.  Challenge them to make a deck chair in 
a fixed position.  More able children could try making a 
folding chair.  You could also give a limited set of materials 
to each child or group, or ask the children to make a chair to 
seat a particular doll or teddy. 

 
 

 

The stipulation that the chair  
should fold made this a suitable activity for my class.  
They quickly realised that making it fold was only part 

of the problem.  How do you make a folding  
chair stand up?  

teacher of 7-9 year olds 
Shetland

 
 
 Children make the deck chairs using construction kits, lolly 

sticks or plastic art straws.  Displaying a real deck chair in 
the construction area will allow children to look closely at its 
structure. 

 
 A piece of fabric is attached to the frame, using staples, glue 

or a needle and thread.  Test the deck chairs with the whole 
class by seating the doll or teddy on each chair to observe 
the strength and stability.  Any folding chairs can be adjusted 
to observe their effectiveness. 

 
 Display the deck chairs in a large tray of sand, along with 

other beach ware, such as balls, buckets, spades, etc. 
 
Wet weather wear Key ideas: 
 
 • special clothing is worn to keep dry when it is raining 
 • the clothing is made from material which will not let the 

water pass through. 
 
Resource ideas 
 
selection of materials, 
such as cotton, nylon, 
polythene, wool, old 
umbrella fabric, old 
shower curtain, paper, 
card, etc. 
water tray 
cups and jugs 
small doll or teddy 
bear 

 The stimulus poem for this activity is 'Wet'.  When you have 
finished reading the poem, discuss both the poem and the 
accompanying illustration with the children.  Ask the children 
to spot as many things as possible, which protect people 
from the rain.  The picture shows rain coats, rain hats, 
pushchair covers, Wellington boots and umbrellas.   
 
Show children the selection of materials.  Ask them to test 
the materials out in the water tray, to find which ones will not 
let water go through and which will keep a doll or a teddy 
dry. 
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I used a row of little teddy bears  
inside plastic jars with different materials fixed with 
an elastic band on top of each jar and used a dropper  

to drop water on each material

teacher of 6-7 year olds 
West Wickham

 
 
 Depending on the independence of the children, they could 

be left to explore the different materials in the wet area.  
More able children can be asked to keep a record of what 
they find out.  This can be done by sticking fabrics to a sheet 
and putting a tick or cross beside them to show whether they 
let the water through or not. 

 
 In the final discussion, ask questions such as: 
 
 • How many materials let the water through? 
 
 • What are these materials like? (describe them, e.g. any 

holes, etc.) 
 
 • How many materials kept the water out? 
 
 • Why do you think the water didn't go through? 
 
 • Which materials will make a good hat, coat or umbrella? 
  (as well as waterproofing, children can think about the 

material being bendy, warm, easily stitched, looking nice, 
etc.). 

 
 As an additional activity, children could make a hat for the 

doll or teddy from the material they think is most suitable. 
 
Arm bands (water wings) Key ideas: 
 
 • some materials float and some sink 
Resource ideas 
 
cotton fabric 
wool fabric 
sponge 
bubble wrap 
balloons 
polythene bags 
polystyrene sheet 
wrapping 
plastic cups 
Sellotape 
doll - to put in the  
            water tray 
plasticine - to weigh 
down the doll 

 • arm bands must be made from a material that is waterproof 
and can be easily attached around arms 

• arm bands have air in them to make them float well. 
 
Note:  Depending on the children's previous experience, you 
may want to do some preliminary work on floating and sinking. 
 
The stimulus poem for this activity is 'Water'.  The poem is 
illustrated with a scene from a swimming pool, and this picture 
should be discussed once the poem has been read. 
 
Ask children if they can spot the two things in the picture that 
are helping children float (arm bands and an inflatable, or 
'rubber', ring) and what is the same about these two things.  
Children may talk about them being plastic and filled with air. 

  
 Challenge the children to make a pair of arm bands for a 

doll.  Attach weights around the doll with string so it sinks 
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without the arm bands, to represent someone sinking below 
the water. 

 
 Show children the range of materials they have to use and 

then leave the children in the wet area to explore the 
materials themselves, before they make the arm bands.  The 
arm bands are most easily held in place on the doll's arms 
with elastic bands. 

 
 Note:  Children will need help to blow up balloons.  These 

should be only slightly inflated. 
 
 Once children have made their arm bands, these can be 

tested on the doll in groups or as a class activity.  Focus the 
discussion on the properties of the arm bands that held up 
the doll, e.g. was the material waterproof, was there air 
inside, how did they stay on the doll's arms, etc.  Ask 
children how they think they could improve their arm bands if 
they had time to make them again. 

 
 All the arm bands can be displayed for other children to try 

on the doll in the wet area. 
 

 

Water wings were displayed on  
the doll, with real water wings beside her.  

This caused further discussion and observation 
when the balloons went down little by little, 

but the real ones didn't.

teacher of 5-6 year olds 
Gawcott

 
 
 Children draw their arm bands and some can write about 

what happened when the doll wore them, and why they think 
this was.  Place emphasis on the 'finding out' element of the 
activity and the properties of different materials, rather than 
the importance of a successful pair of arm bands. 
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Light and water      Key ideas: 
 
 In bright light ... 
 

 • sunlight and a spray of water are needed to see a rainbow 
 • waves in water make patterns and shadows 
 • reflections can be seen in water. 

 
Resource ideas 
 
water play tray 
tidy trays (light and 
dark coloured) 
plant sprayer 
hose pipe (optional) 
bright torch 
ruler 
3D shapes, e.g. cubes, 
cones, etc. 

 The stimulus poem for these activities is 'Squirting 
Rainbows', in which the children play in a paddling pool and 
with a hose pipe on a hot, sunny day.  The first of the 
following three activities can only be carried out in bright 
sunshine, but the other two activities can be done with a 
bright torch instead, if necessary. 
 
A rainbow, as illustrated in the book, can be observed on a 
sunny day through a fine spray of water.  To observe a large 
rainbow for a reasonable length of time, create the finest 
spray possible with a hose pipe in the playground.   

  
Children can try the same thing using a plant sprayer 
outdoors, though the rainbow is smaller, and can only be 
seen for the 1-2 seconds of squirting time. 

 
Ask children to name the different colours they can see.  
Also ask them what the weather is like when a rainbow is 
seen in the sky.  Discuss the spray of water (or 'rain') and 
strong sunshine needed to make a rainbow. 

 
The second activity can be done outside on a sunny day, or 
can be done inside using a tidy tray and a bright torch.  The 
torch should be fixed above the tray of water, so children do 
not handle it.  Ask them what they see on the bottom of the 
tray, as they ripple the water with their fingers.  The waves 
will create shadows on the bottom of the tray.  Children then 
independently explore the different wave shadows they can 
make by tapping different shaped objects on the surface of 
the water.  Tapping a ruler lengthways on the surface will 
result in straight line shadows, whereas dipping the end of a 
finger will produce circular shadows.  Other 3D shapes from 
the maths equipment can be used, e.g. cubes, cones, etc.  
The vocabulary of shape is developed in this activity - by 
using words such as straight, curved, round, cube, cone. 

 
 Children can try dipping two objects at the same time (e.g. 

pencil points or their fingers) and observe what happens 
when the waves meet each other.  They should see that the 
waves do not keep their smooth shape when they meet, but 
interfere with each other and make new patterns. 

 
 Children record their observations in drawings or paintings, 

to show the shapes of the wave shadows produced by 
different objects. 

 
 In an additional activity children can observe the effect of 

prisms on light as, again, rainbows are created. 
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Ice balloons The ice balloons must be made the day before doing the 
activity.  To fill the balloons, push the balloon over the spout 
of a tap or watering can and hold in place whilst gently 
pouring in the water.  Fill 4-5 balloons with differing 
amounts of water.  Fill 2-3 balloons with coloured water 
from a watering can.  Knot the balloons and leave in a  

Safety 
Note

!

Children can feel 
the ice, but must 

not hold it.  

freezer compartment overnight. Cut the balloons away, 
revealing a smooth, round 'balloon' of ice which is an 
appealing shape for children to handle and explore.  Bring 
the ice balloons into the classroom immediately prior to 
putting them in the water.  If transferring balloons from a 
home freezer to a freezer compartment of a school 
refrigerator, ensure the balloons will fit into the smaller 
space! 

 
teacher of 4-5 year olds 

Newgate

I involved the children  
in making the ice balloons so that 

they could predict what might happen 
to the water.

 
 
Resources 
 
balloons 
water 
food colouring 
water tray or plastic 
tank 
freezer 
scales 

 Key ideas: 
 
• ice is frozen water and is very cold 
• ice floats on water 
• ice melts in a warm place. 
 
The poem 'Cold' is set on a cold, frosty winter's day, and 
discussion can initially focus on children's experiences and 
feelings about cold winter days.  The discussion can then  

 move onto the effect of cold weather on water, e.g. icy roads, 
frozen puddles and ponds, hail stones, and snow. 

 
 Tell the children that you have some 'ice balloons' which you 

are going to put into the water tray.  Ask them: 
 
 • What do you think ice balloons will be/look like?  (then 

show the children) 
 
 • How do you think I made them? 
 
 • What do you think will happen when I put them in the 

water? 
 
 • Are they heavy or light?  Can we measure their mass? 
 
 Once the ice balloon preparation has been discussed, and 

predictions have been made, add the smallest ice balloon to 
the water.  If the children are quiet, they will hear the cracks 
forming in the ice as it is surrounded by the warmer water.  
Children will also be able to see these cracks.  Before adding 
each balloon, ask the children what will happen, and 
particularly whether it will float or sink.  By the time the last 
balloon is added, children may realise that the size or mass 
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of the ice balloon does not determine whether it will float, but 
that it floats because it is made of ice.  Ask children to decide 
how much of the ice balloon is above the water, and how 
much is below.  They should notice that the majority of the 
ice is below the water, but the ice is still floating. 

 
 Allow the children to independently explore the ice balloons 

in the water.  They can feel the ice by moving their hands 
over the surface.  This will give them an idea of how much 
colder the ice is than themselves.   

 

 

The children  
loved playing independently with the ice 
balloons and were keen to find out things 

about ice for themselves.

teacher of 5 year olds 
Rosyth

 
 
 Tell children not to hold the ice, because it is so cold.  Relate 

the temperature of the ice to that of snow - children who 
have made snowmen or snowballs will realise how cold this 
is.  They can also push or spin the ice balloons, feel the 
water near to and far away from the ice, try and sink them, 
add warm water and observe the melting.  The water will feel 
colder close to the ice, as this water has recently melted, and 
is slowly mixing with the surrounding warmer water.  The 
coloured ice balloons will produce coloured water around the 
ice, which shows it is melting. 

 
 The ice balloons can take 5-45 minutes to melt (depending 

on their size, the amount of touching, the temperature of the 
surrounding water, and the amount of warm water added), 
so each group of children will require a new set of ice 
balloons, unless this is done as a class activity. 
After the exploration, discuss the children's observations.     
0Suitable questions to ask the children are suggested below: 

 
 • What did the ice balloon feel like? 
 
 • What happens when you touch the ice balloon? 
 
 • What was the ice balloon like when you started? 
 
 • What was it like when you had finished? 
 
 • Were all the ice balloons the same at the start? 
 
 • Were all the ice balloons the same when you had 

finished? 
 
 • What will the ice balloons be like after playtime/in the 

afternoon/tomorrow? 
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Leave the ice balloons in the water tray until they have 
fully melted.  The discussion can thus draw children's 
attention to some of the following points: 

 
 • the ice feels light in the water (i.e. the ice is being held up 

by the water) 
 
 • the ice feels cold, and melts into water when touched 
 
 • the ice melts in the water 
 
 • the coloured balloons melt into coloured water, which 

mixes in with the rest of the water 
 
 • small ice balloons melt more quickly than large ice 

balloons 
 
 • all the ice balloons will eventually melt if left in the water 

tray. 
 
Market stalls Key ideas: 
 
 • a market stall must be stable 
 • a market stall must be strong. 
 
Resource ideas 
 
construction kits, such 
as Mobilo, Lego or 
Sticklebricks 
wheels 
lolly sticks 
art straws 
PVA glue 
Sellotape 
off cuts of fabric 
plastazote 
plastic bags 
card (including boxes) 
plasticine, clay or 
playdough 

 The poem 'Feasts' is beautifully illustrated with a market 
stall heavily laden with all its produce.  Discuss the market 
stall with the children, and the term 'market barrow' used in 
the poem.  Although market barrows are rarely seen today, 
children may be familiar with wheel barrows, and be able to 
offer some suggestions about what the market barrows 
might look like and be used for. 
 
Also discuss important properties of a market stall, 
including: 
 
• stability of the structure, to prevent the fruit and 

vegetables rolling off 
• strength of the structure, to hold a large amount of fruit 

and vegetables 
 • a roof to keep the market trader and the produce dry 
 • wheels to allow the stall to be moved. 
 
 Children then explore the materials available (which may be 

limited with younger children), before building their stalls.  
This exploration can be independent or an adult can be 
present to develop vocabulary, such as stiff, bendy, strong, 
weak, wobbly and stable. 

 
 Children can draw their ideas for using these materials to 

build a market stall.  Drawings and construction of the 
market stalls are done individually or in groups. 
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4-5 year old children 
Wakefield

The roof must  
stop the rain - we need 

that stuff like  
umbrellas.

The paper 
is bendy.

The Sellotape 
won't stick to the 

sticklebricks.
The legs  

mustn't wobble.

 
 
 Once the stalls are finished, discuss ideas for how they can 

be made stronger or more stable.  For example, additional 
supports for the roof or table section, material added to 
existing supports to give more strength, or supports added to 
form triangular sections.  The number of suggestions you 
offer the children will depend on their ability. 

 
 The strengthened stalls can be displayed with produce made 

by the children from plasticine, playdough or clay. 
 

 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Children of Hawes Down Infant School, West Wickham. 
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Coverage of the National Curriculum for England and Wales 
 
 
Princess Smartypants 
 
Science In the four activities children cover all aspects of 

experimental and investigative science, but particularly: 
 
 1a  turning ideas into a form that can be investigated 
 1b thinking about what is expected to happen can be useful 

when planning what to do 
 2b/c making & recording observations and measurements 
 3a communicating what happened 
 3b using drawings, tables and charts to present results 
 3c making simple comparisons 
 3e deciding whether evidence supports predictions. 
 
 In each activity, another attainment target is covered.  This is 

dependent on the particular investigation children choose to 
carry out, as a variety of questions can be posed each time.  
Therefore, the curriculum statements below relate to the 
investigations described in detail in this chapter. 

 
 The slugs investigation covers the following aspects of life 

processes and living things: 
 
 1b animals move, feed and use their senses 
 5b there are differences between local environments and these 

affect which animals are found there. 
 
 The roller skates, tower rescue and shopping investigations 

cover aspects of materials and their properties: 
 
 1a through exploration; similarities and differences between 

materials can be noted 
 1d/e many materials have a variety of uses and are chosen for 

specific uses on the basis of their properties. 
 
Design and Technology Depending on how children tackle the shopping 

investigation, it is possible to cover some of: 
 
 1c investigate, disassemble and evaluate simple products 
 4b measure, mark out, cut and shape materials 
 4c assemble, join and combine materials and components 
 4f evaluate their products, identifying strengths and 

weaknesses 
 5a use simple mechanisms, including wheels and axles 
 5b make their structures withstand greater loads 
 5e be taught that the quality of a product depends on how well 

it is made and meets its purpose. 
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Grandfather's pencil and the Room of Stories 
 
Science The activities suggested in the science and technology 

section cover all aspects of materials and their 
properties. 

 
 Statement 2b is covered only if children observe the melting 

wax in the activity 'What are pencils made from?' 
 
Design and Technology In these activities children make and evaluate products.  

Design is incorporated in chapter 3. 
 
 1c evaluate simple products 
 2a work with a range of materials 
 2c apply skills, knowledge and understanding from other subjects 

where appropriate, including art and science 
 4c combine materials 
 4f evaluate their products, identifying strengths & weaknesses 
 5e be taught that the quality of a product depends on how well it is 

made and meets its purpose. 
 
Information Technology If children use a database, as suggested on page 25, they 

will cover: 
 
 1a use IT equipment and software, including microcomputers and 

various keyboards 
 2a generate and communicate their ideas using text and tables 
 2b/c enter and store information, and retrieve, process and display 

this information. 
 
History The first area of study in the Orders is covered - everyday 

life of people in the past.  Key elements covered are: 
 
 1b use common words and phrases relating to the passing of time 
 2a aspects of the past taught through stories from different 

periods, including stories and eye witness accounts 
 2c identify differences between ways of life at different times 
 4a find out about aspects of the past from a range of sources of 

information, including adults talking about their own past 
 4b ask and answer questions about the past 
 5a communicate their awareness and understanding of history. 
 
Geography The location used for some activities is, of course, fictitious.  

Other activities focus on the collection of raw materials from 
around the world in a real situation. 

 
 1c awareness that the world extends beyond their locality 
 5a the main physical and human features that give a locality its 

character 
 5d how land and buildings are used 
 6b how a particular environment is changing. 
 
Art By studying Michael Foreman's illustrations, the following 

aspects of the Orders are covered: 
 
 4a-c visual elements, including pattern, colour matching and mixing, 

and images made using line and tone. 
 5 children should be introduced to the work of artists. 
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Out and About 
 
Science Through exploring and investigating materials in their school 

environment, children cover the following aspects of 
experimental and investigative science: 

 
 1b think about what is expected to happen during planning 
 2b/c make & record observations and measurements 
 2a explore using appropriate senses 
 3a communicate what happened 
 3b use drawings and tables to present results 
 3c make simple comparisons 
 3e decide whether evidence supports predictions. 
 
 All the activities cover aspects of materials and their 

properties: 
 
 1a use their senses to explore and recognise the similarities 

and differences between materials 
 1b sort materials into groups on the basis of simple properties 
 1c recognise and name common types of materials 
 1d/e many materials have a variety of uses and are chosen for 

specific uses on the basis of their properties 
 2b describe the way some materials, e.g. water, change when 

they are heated or cooled. 
 
 The 'Light and water' and 'Ice balloons' activities cover these 

aspects of physical processes: 
 
 2b pushes are examples of forces 
 2c forces can make things change direction 
 3a light comes from a variety of sources, including the sun. 
 
 Other aspects of the Key Stage 2 programme of study for 

physical processes are also covered for more able pupils. 
 
 
Design and Technology Through carrying out the deck chair and market stall 

activities, children cover: 
 
 1a designing and making products 
 2a work with a range of materials and components to make 

products 
 3a draw on their own experience to help generate ideas 
 3b clarify ideas through discussion 
 3c develop their ideas through assembling and re-arranging 

materials and components 
 3d develop and communicate their design ideas with freehand 

drawings 
 4a/c select materials and assemble them 
 4f evaluate their products, identifying strengths and 

weaknesses 
 5b make their structures withstand greater loads 
 5e be taught that the quality of a product depends on how well 

it is made and meets its purpose. 
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Appendix 2/Environmental Studies 5-14 links 
 

Coverage of Environmental Studies 5-14 for Scotland 
 
Princess Smartypants 
 
Science In the four activities children cover the following aspects of 

the attainment targets: 
 
 planning:  help to plan simple approaches to finding answers to 

questions 
 collecting evidence:  observe living things, objects and 

phenomena, events and simple processes - identifying similarities, 
differences and outcomes; undertake simple practical tasks to seek 
answers to specific questions 

 recording & presenting:  record collected evidence by drawing 
pictures, making lists, and pictorial charts, writing captions and 
short pieces 

 interpreting & evaluating:  from recorded information and 
observations, answer simple questions about content & meaning. 

 
 In each activity, an attainment outcome is also covered.  This 

is dependent on the particular investigation children choose 
to carry out, as a variety of questions can be posed each 
time.  Therefore, the curriculum statements below relate to 
the investigations described in detail in this chapter. 

 
 The slugs investigation covers the following aspects of living 

things and the processes of life: 
 
 • recognising & naming common animals in the local 

environment 
 • animals in a variety of habitats 
 • caring for living things in the classroom. 
 
 The roller skates, tower rescue and shopping investigations 

cover aspects of understanding earth and space: 
 
 • common materials with straightforward uses from living and  
  non-living sources 
 • easily observable differences in properties of common 

materials. 
 
Technology Depending on how children tackle the shopping 

investigation, they may cover similar attainment targets as 
listed above for science, and aspects of understanding & 
using the design process: 

 
 • use of their knowledge, skills and resources to make or change 

things to meet human needs 
 • the properties of different materials 
 • features of design in everyday objects. 
 
Information TechnologyIf children use a word processor or tape-recorder (p.11) they will cover some of: 
 
 • use computer software & simple IT devices such as a tape-

recorder 
 • carry out basic operations using a school computer, including 

printing text which they have created 
 • enter and delete text in a simple word processor. 
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Grandfather's pencil and the Room of Stories 
 
Science The activities suggested in the science and technology 

section covers the 'materials from Earth' section of 
understanding Earth and space. 

 
 
Technology In these activities children make and evaluate products.  

Design is incorporated in chapter 3. 
 
 applying skills & presenting solutions:   
 
 • follow pictorial instructions with simple supportive text 
 • use simple tools, materials and equipment to make things 
 • carry out a simple task according to a plan 
 
 interpreting & evaluating: 
 
 • answer simple questions about the suitability of tools, methods 

and products for their purpose 
 
 
Information Technology If children use a database, as suggested on page 25, they 

will cover: 
 
 • entering data into and extracting information from an  
  easy-to-use database. 
 
 
Social subjects The location used for some activities is, of course, fictitious.  

Other activities focus on the collection of raw materials from 
around the world in a real situation.  Children cover the 
following aspects of understanding people and place: 

 
 • major physical and natural features in the locality 
 • the uses of buildings and land in the local area 
 • using the globe as a representation of the world. 
 
 and aspects of understanding people in the past: 
 
 • stories which develop an awareness of the past 
 • memories and memorabilia, and their importance to families 

and communities. 
 
 
Art By studying Michael Foreman's illustrations, aspects of the 

Expressive Arts 5-14 document are also covered. 
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Out and About 
 
Science Through exploring and investigating materials in their school 

environment, children cover the following aspects of the 
attainment targets: 

 
 planning:  help to plan simple approaches to finding answers to 

questions 
 collecting evidence:  observe living things, objects and 

phenomena, events and simple processes - identifying similarities, 
differences and outcomes; undertake simple practical tasks to seek 
answers to specific questions 

 recording & presenting:  record collected evidence by drawing 
pictures, making lists, and pictorial charts, writing captions and 
short pieces 

 interpreting & evaluating:  from recorded information and 
observations, answer simple questions about content & meaning. 

 
 All the activities cover aspects of understanding earth and 

space, and studies should focus on: 
 
 • common materials with straightforward uses from living and  
  non-living sources 
 • easily observable differences in properties of common 

materials. 
 
 The 'Light and water' and 'Ice balloons' activities cover these 

aspects of understanding energy and forces, and studies 
should focus on: 

 
 • heat and light, which pupils can detect with their own senses 
 • the effects of pushing, pulling, floating, leading to the idea of a 

force 
 
 
Technology Through carrying out the deck chair and market stall 

activities, children cover: 
 
 in understanding and using technology in society, 

studies should focus on: 
 
 • ways in which products have been designed to meet everyday 

needs. 
 
 in understanding and using the design process, studies should 

focus on: 
 
 • different ways of approaching a task or problem 
 • use their knowledge and skills to make or change things to 

meet human needs 
 • the properties of different materials, and tools which can be 

used to make simple products 
 • practical skills and techniques in using equipment, tools and 

materials
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