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YSI: Cool Creations is an interactive online
resource that provides teachers of 7–11 year olds
with a set of materials to teach Science through
exciting Design and Technology projects. This
cross-curricular approach draws in other subjects
too, notably Maths, English (speaking and listening)
and ICT. The materials feature the popular animated
characters Kate, Dev and Beepy – who are featured
on a number of BPES Young Science Investigators
resources.

The YSI: Cool Creations materials allow your
pupils to investigate ‘real’ technology that they
might otherwise not be able to access, while
helping them to learn skills and techniques for
designing and making. They will also discover 
how to effectively carry out a design-and-make
assignment (DMA), through using investigative
skills and science enquiry methods. 

Find the YSI: Cool Creations materials online:
www.bp.com/bpes/ysicoolcreations. 

Structure of the resource
YSI: Cool Creations presents six ‘design
challenges’ for pupils aged 7–11 to try. Three of the
six challenges are aimed at ages 7–11, while three
are designed for ages 9–11. The challenges can be
carried out individually or collaboratively. 

Each challenge: 
•  has a theme based on a Science curriculum

objective
•  involves pupils solving a practical problem after

they have investigated real technology associated
with it and have been equipped with the
necessary knowledge, skills and ideas to achieve
success. 

To help pupils successfully complete these
challenges, the resource consists of the following
online materials: 
•  Skill-builder Videos

•  Animations

•  Worksheets

•  Real-life Visuals (PowerPoint)

•  Example Images

This Teacher Booklet is a condensed version of the
Teacher Guidance notes available online as PDFs.
The PDFs can be downloaded once you have
registered for free/signed in with BP Educational
Service at www.bp.com/bpes. 

Find the YSI: Cool Creations materials online:
www.bp.com/bpes/ysicoolcreations. 

Please note: a digital projector connected to the
Internet and whiteboard is required for all these
challenges. One or more individual computer
workstations with Internet access in the classroom
are also desirable, but not essential. (These are for
pupils to access video clips to help them solve
problems.)

About YSI: Cool Creations
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Some notes on the curriculum
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Full curriculum links can be found on page 25.

Integrating Science with

Design and Technology
The six challenges give pupils the opportunity 
to learn about Science in practical contexts 
– i.e. through Design and Technology activities. 

In each challenge, pupils work through the
following sequence of Design and Technology 
best practice:  
•  Investigate real objects
•  Learn skills, knowledge and techniques through

guided practical tasks
•  Carry out design-and-make assignments1

(challenges which follow a brief)
1Design-and-make assignments are longer Design and Technology
projects where pupils are given a brief and must design and then 
make a solution. 

YSI: Cool Creations helps you to follow this
approach while developing pupils’ Science learning
at the same time. 

Cross-curricular activities
YSI: Cool Creations is primarily a resource 
that develops pupils’ understanding, skills and
knowledge in Science and Design and Technology.
As can be seen from the activities and
accompanying learning materials, it also helps to
develop learning in a number of other subject areas,
notably Maths, ICT and English (speaking and
listening). Each separate challenge includes some
ideas for extending the themes so that they include
further cross-curricular activities. 

About the challenges
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YSI: Cool Creations is made up of six separate challenges:

Theme Challenge Age group

1. Towers What is the tallest tower you can make from a sheet of A4 paper? Years 3–6/ages 7–11

2. Guitars Can you make a stringed instrument that plays different pitches? Years 3–6/ages 7–11

3. Paper Spinners How slowly can you make a paper spinner fall? Years 3–6/ages 7–11

4. Trucks How far can you get a wheeled truck to roll carrying 500g? Years 5–6/ages 9–11

5. Electric Helicopters Can you make a model helicopter with a rotor that Years 5–6/ages 9–11
switches on and off?

6. Car Park Barriers Can you make a remotely controlled barrier that rises and falls? Years 5–6/ages 9–11

These six challenges offer broad coverage of the primary Science curriculum and a good balance of practical
enquiry skills, understanding and the knowledge elements of the subject. 
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Using the resource
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Here is how YSI: Cool Creations works:  
• You choose one of the challenges for your pupils.  
• You use the YSI: Cool Creations materials

alongside the classroom activity suggestions
included in this Teacher Booklet. 

The YSI: Cool Creations materials are as follows:  

• Skill-builder Videos: These are short clips that
show how to solve specific problems related to
each of the challenges; they will also help to
build pupils’ design and technology skills. 
There are also videos showing how to use
essential tools.

• Animations: These feature the popular Young
Science Investigator characters Kate, Dev and
Beepy. There is one Animation for each
challenge, showing the characters working
through the challenge and posing various
approaches to design, planning, building, testing,
evaluation, improvement and problem solving. 
In each case there is a focus on science
investigation skills, including observing,
measuring, recording, testing and evaluating
data. The Animations also feature some
interactivity (in the form of on-screen questions
with feedback), to increase pupils’ learning.

• Real-life Visuals: These are PowerPoint files 
that use photographs and videos to showcase 
a variety of real-world examples relevant to 
each challenge.

• Example Images: These show different finished
solutions to each challenge, giving examples of
various materials, techniques and components.

• Worksheets: These help pupils to:  
– carry out tasks, such as planning and evaluation
– focus on the science behind what they 

are doing.  

The worksheets and all other YSI: Cool Creations

materials can be downloaded from
www.bp.com/ysicoolcreations (once you have
registered for free/signed in with the BP
Educational Service at www.bp.com/bpes).

The activity suggestions for each challenge provide
information on the order in which these materials
should be used; this sequence will enable your
pupils to understand the problem, build their skills
and knowledge, and solve problems. The following
diagram gives a brief summary of this.

Explore the theme

• Start by showing the Real-life Visuals (PowerPoint
presentation), to help pupils learn about the challenge.

• Explain the nature of the challenge to them and have
a discussion.

Equip for the challenge

• Watch the Skill-builder Videos with your pupils.
• Carry out focused, practical tasks with them, to 

help them build the skills necessary to complete 
the challenge.

Plan the challenge

• Show pupils the Example Images of different
solutions to the problem (e.g. different types of 
paper tower).

• Ask pupils to begin planning and designing for 
their own challenge; they can use the Planning

Worksheet to help them do this.  

Tackle the challenge

• Watch the Animation, which draws out science
learning points and shows pupils how to carry out 
a successful design-and-make assignment.

• Pupils tackle the challenge and find a solution
(improving it and overcoming problems as they go
along – like the characters in the animations do).

• Pupils complete extra Worksheets.

Evaluate the challenge

• Pupils demonstrate and discuss their finished
products to the class; they use the Evaluation

Worksheet to think through their challenges and 
how they went.

Time
The challenges are best extended over a few
weeks in order to give pupils a chance to test,
evaluate and improve their designs. 

It is suggested that five sessions are needed for
Challenges 1–3 and six or seven sessions are
needed for Challenges 4–6. They have been
designed to provide half a term’s worth of work in
Design and Technology (and perhaps two or three
Science sessions) on average.

There is more information on timings within the
notes on the challenges.

Health and safety
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When planning and carrying out any Design and
Technology activities, it is important to give
appropriate consideration to the health and safety
of your pupils, yourself and other adults. This
resource contains tried-and-tested activities, which
can be carried out safely provided they take place
within the frameworks of:  
• the school’s health and safety policy  
• the local authority (LA) guidelines relating to

classroom activities in Science and Design 
and Technology.

It is essential that you are able to identify hazards
and assess the risks involved with this project, and
determine how to remove or control the risks. This
section points to areas where there might be
concern, but it is up to individual schools and
teachers how to approach these activities. There 
is also more specific safety information contained
within the notes on the challenges.

Glue guns
Glue guns should only be used for this work if they
are allowed under the school’s and LA’s health and
safety guidelines.

If glue guns are used for this project, they should
be low-temperature glue guns and pupils need to
be trained how to use them safely. 

The Design and Technology Association
recommends that schools have in place a written
risk assessment covering the use of this piece of
equipment in classrooms. Further details of this
can be found on the association’s website at
www.data.org.uk. 

Other tools
You must ensure that pupils know how to use all
the tools that are available to them before carrying
out the activities in YSI: Cool Creations. The 
Skill-builder Videos do provide pointers for pupils,
but you are responsible for ensuring that they use
tools safely at all times and under appropriate
supervision.  

If you consider the use of some tools shown in 
the videos to be inappropriate for your pupils, then
please do not use them.  

Particular care is needed with the following:  
•  Drills
•  Hammers
•  Pliers
•  Saws (only junior hacksaws should be used)
•  Wire strippers
• Craft knives (some schools and LAs prohibit

these)

Testing designs
Challenge 2: Guitars

Only thin, very flexible wire should be used for this
challenge.

Challenge 3: Paper Spinners

It is recommended that paper spinners should be
dropped from a height of two metres, but only
where pupils can reach this height safely. Pupils
should not be allowed to stand on tables, desks or
chairs (or any other furniture). Safer ways to attain
height are:
• stage blocks
• small stepladders, held by an adult
• a climbing frame, where safety mats can be 

put in place.

Challenge 5: Electric Helicopters

Model helicopter rotor blades can spin quite fast
and so only soft, lightweight materials should be
used for these as recommended in the teachers’
notes for Challenge 5: Helicopters. Paper straws
and expanded polystyrene products are
recommended.

For further guidance with health and safety issues
in Science or Design and Technology, schools
should contact their local authority.
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Design-and-make assignment

Focused practical tasks

Investigating real objects

Assessment
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All teachers will wish to assess their pupils’ work,
and different assessment methods can be used
according to your preferences. Below are some
suggestions, although you may wish to use
different methods.

There is also a self-assessment Pupil Checklist

available to download from the YSI: Cool Creations
online resource, should you wish to use it:
www.bp.com/bpes/ysicoolcreations.

1. Teacher assessment

through observation
This is the most valuable way of assessing
practical skills, such as those design and
technology skills developed through the 
Skill-builder Videos in this resource. 

Try to make individual notes on pupils who are
working at a particularly high or low level during the
challenge where possible. (This can be difficult in a
busy practical classroom session, and photographs
and videos may assist with this.)

2. Assessment of 

finished work
You can look at the completed models and design
solutions produced by pupils in addition to the
following items of work:
•  Plans
•  Written or drawn designs (e.g. labelled

diagrams)
•  Outcomes of focused practical tasks (the 

skill-builder activities)
• Evaluation sheets

3. Worksheets
There are two Worksheets for each challenge,
which focus on science and maths knowledge 
and understanding. These can be used during the
challenge itself or at the end of the challenge as a
form of summative assessment. 

4. Speaking and listening
One of the most valuable ways to assess pupils’
understanding is to listen to their questions,
answers and contributions to discussion. The
speaking and listening element of each challenge
has been emphasised throughout the activities
because this does provide a useful insight into
pupils’ thinking. Targeted questioning can provide 
a great deal of feedback about the levels at which
pupils are working, and this can add greatly to
individual assessment at the end of the work.

The challenges

Summary tables

Challenge 1: Towers Challenge 2: Guitars Challenge 3: Paper Spinners

Investigation; Materials;
Forces

Investigation; Materials; Sound Investigation; Living things;
Materials; Forces and
movement

Real-life Visuals 

1: Photos of standing
structures

Real-life Visuals 

2: Photos of stringed
instruments

Real-life Visuals 

3: Photos of things that spin

Skill-builder Videos

1a: How to strengthen paper
by folding
1b: Rolling paper to make
structures
1c: Ways to join paper
1d: Overcoming gravity 

Example Images

Tower design: photos of
various paper tower designs

Worksheets

Worksheets 1a and 1b
(Science and Maths focus)

Skill-builder Videos

2a: How to make a simple
bridge 
2b: How to make a sound box 
2c: How to use wire and
change its tension/pitch

Example Images

Guitar design: photos of
various stringed instrument 

Worksheets

Worksheets 2a and 2b
(Science and Maths focus)

Skill-builder Videos

3a: How to make a basic
paper spinner
3b: How to test a spinner 
by dropping it
3c: How to time a spinner’s
descent

Example Images

Spinner design: photos of
various spinner designs
(where variables such as size,
shape and material have been
changed)

Worksheets

Worksheets 3a and 3b
(Science and Maths focus)

The following tables give a detailed breakdown of the challenges, including a list
of all tools and materials required. On page 25, there are more specific
curriculum links for each challenge.

Science coverage

Design and

Technology focus,

with activities

summary

Animation

1: Focus on solving problems
(e.g. Kate’s tower falls over so
she solves this by making the
base wider)

Also: measuring skills

Worksheets

Planning Worksheet
Evaluation Worksheet

Animation

2: Focus on evaluation 
(e.g. does Dev’s musical
instrument produce different
pitches or does it just look
good?)

Science emphasis is on
knowledge about sounds

Worksheets

Planning Worksheet
Evaluation Worksheet

Animation

3: Focus on testing (carrying
out a fair test so that a valid
comparison can be made) and
science knowledge, with
emphasis on forces (gravity
and air resistance)

Worksheets

Planning Worksheet
Evaluation Worksheet

Years 3–6/ages 7–11
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table continues on next page
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Years 3–6/ages 7–11 continued...

Challenge 1: Towers Challenge 2: Guitars Challenge 3: Paper Spinners

Other curriculum

links

ICT: finding out about towers
and working with paper

Maths: measuring height, 3-D
shapes

English: speaking and
listening (e.g. discussing how
towers stay up, evaluating a
design, demonstrating a
finished outcome to the class,
asking and answering
questions)

ICT: finding out about guitars
and researching ideas for
making a simple sound box
from a container

Maths: measuring to ensure
that components fit together

English: speaking and
listening (e.g. discussing how
stringed instruments work,
evaluating a design,
demonstrating a finished
outcome to the class, asking
and answering questions)

Music: how different pitches
are produced by strings

ICT: finding out about rotors,
wind turbines, etc., and
researching ideas for making
different kinds of paper
spinner

Maths: time and calculations
(stopwatch work), measuring

English: speaking and
listening (e.g. discussing how
spinning seeds and helicopters
work, evaluating a design,
demonstrating a finished
outcome to the class, asking
and answering questions)

Tools required Scissors (one pair per child)
and ‘metre stick’ rulers

Scissors, pliers, rulers, glue 
(If possible also bring in a real
stringed instrument such as a
guitar)

Scissors, rulers, pencils,
stopwatches (digital), possibly
a set of stepladders (see 
page 5), metre stick rulers

Materials required A4 paper and a large supply of
scrap paper cut to A4 size

Thick card, small pieces of
8mm or 1cm square wood,
other wood offcuts,
margarine-type containers (or
other plastic containers), small
boxes or box lids, rubber
bands (various), pieces of
plywood or hardboard, thin
wire, junk materials

A4 paper, paperclips, thin card,
other sheet material such as
aluminium foil or plastic film
(not essential)

Vocabulary Tower, beam, girder, structure,
gravity, base, fold, roll, slot,
concertina, rigid, strength,
buckle, flexible

String, instrument, guitar,
violin, wire, rubber band,
tension, pitch, pluck,
vibrate/vibration, bridge,
thickness, plywood

Spinner, seed, sycamore,
wing, rotate, dispersal,
descend, rotor, blades, gravity,
weight, mass, stopwatch,
seconds, tenths, hundredths

Design-and-make assignment

Focused practical tasks

Investigating real objects

Challenge 4: Trucks Challenge 5: 

Electric Helicopters

Challenge 6: 

Car Park Barriers

Investigation; Materials;
Forces and motion 

Investigation; Materials;
Electricity; Forces and motion

Investigation; Materials; Solids,
liquids and gases

Real-life Visuals 

4: Photos of things that spin;
and photos of trucks

Real-life Visuals 

5: Photos of helicopters
Real-life Visuals 

6: Photos of barriers and
hydraulic or pneumatic
technology

Skill-builder Videos

4a: How to make wheels 
and axles 
4b: How to join axles to a
chassis 
4c: How to fix a weight to the
chassis
4d: How to make a ramp and
test the truck

Example Images

Truck design: photos of
various truck designs (finished
example models)

Worksheets

Worksheets 4a and 4b
(Science and Maths focus)

Skill-builder Videos

5a: How to make a simple
circuit 
5b: How to make a paperclip
switch 
5c: How to make landing gear
and a fuselage (base)
5d: How to make a simple rotor
5e: How to make extra parts

Example Images

Helicopter design: photos of
various helicopter designs
(finished exemplar models)

Worksheets

Worksheets 5a and 5b
(Science and Maths focus)

Skill-builder Videos

6a: How to join syringes
6b: How to make a simple
barrier 
6c: How to fix the syringes 
to the barrier 

Example Images

Barrier design: photos of
various pneumatic barrier
designs (finished exemplar
models)

Worksheets

Worksheets 6a and 6b
(Science and Maths focus)

Science coverage

Design and

Technology focus,

with activities

summary

Animation

4: Focus on improving the
design (e.g. Kate’s truck has
rolled two metres but how
can she improve it so that it
will go three metres?)

Science emphasis on
materials and friction

Worksheets

Planning Worksheet
Evaluation Worksheet

Animation

5: Focus on designing and
planning (Beepy shows Kate
and Dev how to make a clear,
labelled design drawing and to
list materials and components
required)

Science focuses on electricity
(circuits and switches)

Worksheets

Planning Worksheet
Evaluation Worksheet

Animation

6: Focus on solving problems
(Dev’s barrier does not lift
because the syringe is
attached in the wrong place)

Science input focuses on
solids, liquids and gases
(Beepy uses water in his
model to make a hydraulic
system and bring liquids into
the discussion)

Worksheets

Planning Worksheet
Evaluation Worksheet

Years 5–6/ages 9–11

9Young Science Investigators: Cool Creations  •  www.bp.com/bpes/ysi
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Years 5–6/ages 9–11 continued...

Challenge 4: Trucks Challenge 5: 

Electric Helicopters

Challenge 6: 

Car Park Barriers

Card wheels, wooden wheels
(various), 5mm dowelling,
8mm sq wood, other wood
(various), glue gun or PVA glue
and spreader, thick card,
straws (broad paper ones are
best), wheels and axles, clay
(500g), rubber bands, ramp
(corrugated card), books, 
Blu-Tack, paper, junk materials

Electrical wire, motors, AA
batteries, battery boxes, 
Blu-Tack, small wood block,
battery snaps, paperclips,
drawing pins, connecting
block, 8mm sq strip wood,
jelutong wood (blocks and
strips), block wood, thick card,
lolly sticks, PVA glue, art
straws or Styrofoam sheet,
rubber bands, wooden
wheels, card wheels, pulley
(small  plastic ones to fit
motor), thin card, acetate film
(not essential), wood scraps,
junk materials, wire strippers

Syringes, plastic tube to fit,
thick card, strip wood (8mm),
drawing pins, art straws or
other straws, rubber bands,
blocks of wood (preferably
jelutong), garden wire (not
essential), card sheets, PVA
glue or glue guns, scrap
materials

Truck, vehicle, wheels, axle,
chassis, friction, dowelling,
ramp, weight, mass, gravity,
roll (also names of tools and
materials above)

Helicopter, rotor, blade,
fuselage, skids, landing gear,
canopy, tail fin, cabin, cockpit,
circuit, switch, motor,
batteries, insulation,
connecting block (also names
of tools and materials above)

Syringe, pneumatic, hydraulic,
plunger, compress, tube,
barrier, remote control, 
hinge, joint

ICT: finding out about wheels,
model trucks, etc, and
researching ideas for making
effective axle holders (one of
the keys to this challenge)

Maths: measuring length and
mass

English: speaking and
listening (e.g. discussing how
wheels and axles are fixed,
why friction is important for
vehicles, evaluating a design,
demonstrating a finished
outcome to the class, asking
and answering questions)

ICT: finding out about
components, helicopters, etc,
and researching ideas for
making switches and fixing
motors

Maths: measuring, dividing (to
find the centre of the rotor
blade)

English: speaking and listening
(e.g. discussing what a rotor is,
how it is like a propeller, why
helicopters must overcome
gravity, why they have tails and
tail rotors, evaluating a design,
demonstrating a finished
outcome to the class, asking
and answering questions)

Art and Design: making the
finished design look good,
adding visual details, such as a
tail fin logo or colour elements
to the model helicopter (this is
very popular)

ICT: finding out about
pneumatics, hydraulics, etc,
and researching ideas for
using syringes

English: speaking and
listening (e.g. discussing how
real car park barriers might
work, where hydraulic and
pneumatic systems are found,
why barriers need to be
remotely controlled, evaluating
a design, demonstrating a
finished outcome to the class,
asking and answering
questions)

Scissors, rulers, pencils, junior
hacksaws, bench hooks, vices,
clamps, punch, hammer, drill
and 5mm drill bit, low-
temperature glue gun (not
essential), hole punch, glue
spreaders, tape measure (long)

Wire strippers, junior
hacksaws, bench hooks, small
screwdrivers, low-temperature
glue gun (not essential), glue
spreaders, pencils, scissors

Junior hacksaws, bench
hooks, low-temperature glue
gun (not essential), glue
spreaders, pencils, scissors,
garden wire (not essential),
hand drill, drill bits

Other curriculum

links

Tools required

Materials required 

Vocabulary

Activity suggestions

Each challenge follows the same overarching structure. The notes below provide classroom activity
suggestions for each challenge within this structure. 

If you wish to see teacher guidance that is specific to each individual challenge – without mention of the
other challenges – you can download the relevant PDFs online: www.bp.com/bpes/ysicoolcreations. (You will
be instructed to register online for free/sign in before you can view these teachers’ notes.)

Session 1: Explore the theme 
(Approx 30 minutes)

Explain the challenge to the pupils: 

Introduction

Challenge 1: They are going to make a paper tower for a Design and Technology challenge, 
Towers and they need to start by finding out about real towers.

Challenge 2: They are going to make a simple stringed instrument for a Design and Technology 
Guitars challenge, and they need to start by finding out about real stringed instruments.

Challenge 3: They are going to make a simple paper spinner for a Design and Technology challenge, and
Paper Spinners they must start by finding out about things that spin or rotate in the world around them.

Challenge 4: They are going to make a simple truck for a Design and Technology challenge, 
Trucks and they need to start by finding out about trucks, wheels and axles.

Challenge 5: They are going to make a model electric helicopter for a Design and Technology challenge, 
Electric Helicopters and they need to start by finding out about helicopters. Making a model helicopter might 

sound like a daunting challenge, but it’s not as hard as it seems – especially as the 
accompanying videos show pupils how to solve the various problems.  

Challenge 6: They are going to make a model car park barrier for a Design and Technology challenge;
Car Park Barriers they first need to find out about real barriers of different kinds and how they work.

11Young Science Investigators: Cool Creations  •  www.bp.com/bpes/ysi

1. Look at Real-life Visuals 

Activities

Challenge 1: PowerPoint 1: different types of towers, including skyscrapers, lighthouses and
Towers aerial masts.

Challenge 2: PowerPoint 2: different types of stringed instruments, including a violin, cello, harp
Guitars and guitar.

Challenge 3: PowerPoint 3: different types of spinning objects, e.g. sycamore seeds, helicopter rotors 
Paper Spinners and wind turbines. There are also videos of helicopter rotors and spinning seeds falling.

Challenge 4: PowerPoint 4: different types of wheels and axles, e.g. wheels on cars, bicycles and 
Trucks railway trains. It then shows some different kinds of trucks, such as pickups and 

articulated lorries. 

Challenge 5: PowerPoint 5: different types of helicopters, including model ones. It also shows some of 
Electric Helicopters the switches in the cockpit, as well as a video of a model helicopter with its rotors spinning.

Challenge 6: PowerPoint 6: different types of barriers, including car park barriers and railway level 
Car Park Barriers crossing barriers. It also shows examples of hydraulic systems (e.g. diggers) and 

pneumatic technology, e.g. a road drill. There is also a video of a digger using hydraulics.

Summary tables
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Activity suggestions
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2. Discuss the Real-life Visuals 

Challenge 1: 

Towers
Ask what materials each tower is made from and why. Skyscrapers typically have a
steel frame with concrete floors and concrete and glass outer walls. Steel is used
because it is very strong and can easily be fixed together to make a framework.
Concrete is cheap and strong under compression, so it’s ideal for floors and walls.
Glass lets light through and provides an attractive appearance.

Ask why the towers are the shape they are. What design features can the pupils 
see (for example, tall aerial masts are held in place by steel cable stays, like guy ropes
on a tent).

Talk about what keeps towers from collapsing in strong winds (they are usually fixed
into the ground with strong metal girders or beams, like tree roots); also what force is
pulling the towers downwards (gravity).

Ask pupils to write a list of other types of towers and talk about their shapes and
materials.

Challenge 2:

Guitars
Discuss the instruments with the pupils: what are the strings for and what do they
do? (Write the words ‘vibrate’ and ‘vibrations’ on the board, as these are key
vocabulary.) 

Ask why the instruments are the shape they are (for example, why violins, guitars
and cellos have a hollow wooden body or sound box; explain that the vibrating air
caused by the moving strings travels into these boxes, making the wood vibrate too
and changing/amplifying the sound).

Talk about how the strings are different thicknesses and tensions, how their lengths
can be changed and how these things can all change the pitch of the sounds
produced. Also discuss how the strings are fixed in place and how they are raised
up with bridges.

If possible, bring in some real stringed instruments and demonstrate how the
strings produce different pitches; ensure that the pupils can recognise the
difference between higher and lower sounds.

Ask pupils to write a list of other types of stringed instruments and talk about their
shapes and materials.

Challenge 3: 

Paper 

Spinners

Discuss the spinning seeds with the class: why do they spin? (Explain how seed
dispersal works, e.g. sycamore seeds can be blown further by the wind as they
descend slowly.) Ask what causes them to fall (the force of gravity) and what is
special about their shape (they have a mass at one end – the seed, and a thin wing).

With older pupils, briefly talk also about how windmills and wind turbines work –
what are the forces involved? (Moving air pushes against the blades, causing them
to spin using the principal of air resistance.) Explain how helicopter rotors work the
other way around – they spin because they are motorised and the angled blades
push down against the air, creating a force called lift (when lift is stronger than
gravity, the helicopter will rise).

If possible, bring in some real spinning seeds and show them falling.

Activity suggestions

Challenge 4:

Trucks
Discuss the wheels and axles with the class: what are they made from and why are these
materials used? What job do they do? How are axles attached? This is not always easy to
see. What are truck bodies made from? How are loads kept in place?

Talk about how wheels need to be able to grip the road and also to roll – in both cases the
force of friction plays a part. Talk about how rubber tyres with treads grip the road and help
traction. Brakes also use friction to slow down wheels. Simple trailers have no engine and
the wheels just roll – in this case they must try to overcome friction, which slows them
down. To do this they have bearings which are lubricated with oil. A bike has these also.

Metals such as steel are often used for axles and wheels because they are strong and can
be made into any shape. Why was wood used in the past for the wheels and axles of
wagons, carts, etc? Invite questions from the class about the photos.

Challenge 5:

Electric

Helicopters

Discuss the different parts of a helicopter, including the rotor and rotor blades, tail and tail fin,
tail rotor, landing gear (wheels or skids) and the fuselage (body of the aircraft). What job do
they do? What materials are they made from? How is the rotor powered? Helicopters work
by the angled rotor blades pushing down against the air, providing lift (an upward force). The
rotor can also be tilted forwards so the helicopter moves forwards. The tail rotor prevents
the body of the helicopter from spinning around in the opposite direction to the rotor. The
rotors are powered by powerful turbine engines, which run on liquid fuel (similar to aircraft
jet engines). Most of the helicopter is made from a combination of lightweight metals, such
as aluminium and strong metals, such as steel. 

Talk about how the rotor blades need to rotate or spin at high speed to provide enough force
to lift the heavy helicopter upwards. Ask what force is pulling the helicopter downwards
(gravity). Ask what force slows the helicopter down as it moves through the air (air
resistance). Helicopters are made in a streamlined shape to reduce air resistance or drag.

The landing gear enables the helicopter to land on different surfaces and keeps the
dangerous rotor at a safe height for people getting in and out of the fuselage. Fixed metal
poles called skids are the most common type of landing gear, although larger and military
helicopters tend to have wheels.

Briefly discuss what the switches in the cockpit might be for. Many are to control the engine
and rotor. What electrical circuits might be used in a helicopter and what for? E.g. for lights,
for instruments, for controls, and for communication (radio).

Challenge 6:

Car Park

Barriers

Discuss the different barriers and what they are for. Why do they need to rise and fall? 

Why are photos of a road drill, diggers and a tipper truck included here when they are
not themselves barriers? The answer is that they all have parts that rise and fall (or move
in and out in the drill’s case), and they are powered by forcing either air or liquid through
a tube into a ram (the equivalent of a syringe). Hydraulics use liquids and pneumatics use
air – can the pupils think of anywhere else these systems are used? Good examples are
vehicle brakes, e.g. car brakes and a hydraulic jack for lifting heavy objects.

Talk about how liquid or air can be forced through a tube under pressure (it is pumped in
machinery) to make something move. A bicycle pump does this: it forces air through a
tube into a tyre so that the tyre expands.

It is not necessary for pupils to know a lot about pneumatics or hydraulics – just that they
can be used to move things and can be controlled from a distance.

13Young Science Investigators: Cool Creations  •  www.bp.com/bpes/ysi

Plenary Sum up what has been learnt.

15208 YSI Teacher Booklet  18/5/10  12:32  Page 12



Activity suggestions

14 Young Science Investigators: Cool Creations  •  www.bp.com/bpes/ysi

Activity suggestions

15Young Science Investigators: Cool Creations  •  www.bp.com/bpes/ysi

Session 2: Equip for the challenge  
(Approx 60 minutes, although this may require two sessions if

Worksheets are included)

1. Introduce the challenge to the pupils, writing it on the board. 

Introduction

Challenge 1: 

Towers
What is the tallest tower you can make from a sheet of A4 paper?

Explain that no glue, tape, paperclips, etc. are allowed; the only things they can use
are one sheet of paper and a pair of scissors. The paper can be cut, shaped or folded
in any way.

Challenge 2:

Guitars
Can you make a stringed instrument that plays different pitches? 

Explain that it does not have to look like a guitar or any other musical instrument
and that the important factor is that it works, not how it looks. It can be any shape
and any available materials can be used (but it needs to be quite simple because of
time constraints).

Challenge 3: 

Paper 

Spinners

How slowly can you make a paper spinner fall?

Explain that you are going to show the class how to make a simple paper spinner.
Everyone will make an identical spinner at first; they will test it and then change the
spinner in some way (or make a new one), to see if they can get it to fall more
slowly. The spinners’ descents will be timed using stopwatches. You may wish to
show a paper spinner that you have made at this stage (see Skill-builder Video 3a

to find out how to make one).

Challenge 4:

Trucks
How far can you get a wheeled truck to roll carrying 500g? 

Explain that you are going to show the class how to make a simple wheeled truck.
Everyone will make a basic truck first, test it, then change it in some way to make
sure that it will carry a 500g weight and also roll as far as possible. The distances will
be measured with a tape measure. 

Challenge 5:

Electric

Helicopters

Can you make a model helicopter with a rotor that switches on and off? 

Explain that this is not as difficult or complicated as it sounds and that the class are
going to see a set of videos which show how to make the various parts of the model.

Challenge 6: 

Car Park 

Barriers

Can you make a remotely controlled barrier that rises and falls? 

Explain that this is not as difficult or complicated as it sounds and that the class are
going to see a set of videos, which show how to solve the problem.

2. Invite questions. 

3. Explain that, before tackling the challenge, it is important to learn more about the questions below. They
will watch a series of short videos to help them with the question(s); then they will try out some simple
tasks to build their skills.    

Challenge 1: How can paper be made stronger?
Towers

Challenge 2: How do you make strings that can vibrate? How can you change the pitch? 
Guitars How do you make sound boxes? 

Challenge 3: How do you make a spinner that works? How do you test the spinner and time how 
Paper Spinners long it takes to fall?

Challenge 4: How do you make a truck that works? How do you test the truck and find out how 
Trucks it can carry a weight down a ramp? 

Challenge 5: How do you make the rotor spin? (Please note the models will not take off!)
Electric Helicopters

Challenge 6: How do you make a barrier rise and fall without touching it? (‘Remotely control’ 
Car Park Barriers means control from a distance.)

1. Using a projector and whiteboard, show the class the following Skill-builder Video and complete the
following task:

Activities

Challenge 1: 

Towers
1a – about how to strengthen paper by folding. Give out A4 paper and let the pupils
try the folding activities. Briefly discuss how folding makes paper more rigid (less
flexible) and therefore stronger for tower building. 

Challenge 2:

Guitars
2a – about how to make a simple bridge with rubber bands. Give out rubber bands,
card and wood (pencils can be used in place of wood), and let the pupils have a go
at making a simple bridge and changing the tension. Discuss whether they can hear
the pitch alter.

Challenge 3: 

Paper 

Spinners

3a – about how to make a basic paper spinner (if you haven’t already shown it to
them in the introduction). Give out A4 paper, scissors, rulers, paperclips and pencils,
and let the pupils make a spinner. 

Challenge 4:

Trucks
4a – about how to make wheels and axles in different ways. Give out wooden or card
wheels, dowelling and any tools they may need to make a set of wheel and axles. 

Challenge 5:

Electric

Helicopters

5a – about how to make a simple circuit with a motor. Give out the wire, motors,
batteries and battery boxes, and let pupils construct a circuit – this should be done
quite quickly. 

Challenge 6: 

Car Park 

Barriers

6a – about how to join syringes to make a simple pneumatic system. Hand out the
syringes and plastic tubing (roughly 50cm per pupil). Let the pupils have a go at
operating their syringes, explaining that this is a pneumatic system.
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2. Show the next Skill-builder Video:

Challenge 1: 

Towers
1b – about rolling. Then let the pupils try it out for themselves. The paper does need
to be rolled tightly to stand up. Spend a couple of minutes comparing folding and
rolling in terms of how strong they are for making a paper tower.

Challenge 2:

Guitars
2b – about using a container. Then let the pupils try it for themselves. Ensure that
the pupils have a good supply of elastic bands with different thicknesses and sizes.
Ask some pupils to demonstrate their sound boxes – can the class hear the change
in pitch? Why does the pitch change? In general, tighter or thinner strings vibrate
more quickly, which gives a higher pitch.

Challenge 3: 

Paper 

Spinners

3b – about how to test a spinner. Plan beforehand where the spinners can safely be
tested (they need to be dropped from two metres if possible). 

Then let the pupils test their spinners; discuss how well the spinners work and why.
The position of the two ‘wings’ is a key factor: they should be roughly perpendicular to
the centre part that is held.

For older pupils: discuss why spinners spin. (Gravity pulls the spinner down and the
wind pushes against the air (air resistance). This causes the spinner to partially fold
back, creating two angled surfaces (like how the blades of a turbine or propeller are
angled). Because these two angled surfaces are opposing, when the air pushes
against them, one side is moved one way and the other side moves in the opposite
direction. This gives a spinning motion. This is a good example of how forces can
cause movement.

Challenge 4:

Trucks
4b – about how to make axle holders. Plan beforehand how the class can best make a
set of axle holders each (wide paper art straws are the easiest way). Once pupils have
the materials listed on page 10, they will be able to start assembling their trucks.

Challenge 5:

Electric

Helicopters

5b – about how to make a paperclip switch. Then ask pupils to make their own.

• You will need to spend some time preparing materials for this, as each pupil will
need a small block of jelutong wood to make the switch. (Jelutong is a special very
soft wood, ideal for this purpose and sold by school craft/technology suppliers in
packs; it is too difficult to push drawing pins into other woods such as pine.)

• Pupils aged 9–11 should be able to strip wire using wire strippers. If they are likely
to struggle, however, you can prepare some pieces of wire in advance.

• Joining the wires to the drawing pin is fiddly, so it may be useful to have classroom
assistants to help with this. Using a connecting block is also quite fiddly, although
many people are good at using these. 

Pupils should test their circuits when they are finished.

Challenge 6: 

Car Park 

Barriers

6b – about how to make a barrier. 

• You will need to spend some time preparing materials for this, as each pupil will
need a small block of jelutong wood to make the barrier. (Jelutong is a special very
soft wood, ideal for this purpose and sold by school craft/technology suppliers in
packs.) Pupils will also need card bases and straws or long pieces of card to make
the barriers.

• The video shows the use of a low-temperature glue gun. This tool is not essential
although it does save time. If used, it should be under the supervision of a classroom
assistant and in compliance with the school’s and LA’s health and safety guidelines.
PVA glue can be used to assemble the barrier if glue guns are not available.

Activity suggestions
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3. Show the next Skill-builder Video: 

Challenge 1: 

Towers
1c – about joining. Give the class an opportunity to try out and discuss the different
techniques.

Challenge 2:

Guitars
2c – about wires. You may not have enough materials and tools for all pupils to try
this, but you can select a responsible pair or group to try it, and then let the others
try it later. Demonstrate the wire vibrating and move the bridges to alter the tension
and pitch. Discuss the sound: how does it vary from the rubber band and why?
Could wires be used with a sound box? Wires can have sharp ends, so only thin
wire should be used and great care must be emphasised.

Challenge 3: 

Paper 

Spinners

3c – about timing using a stopwatch. If possible, each pupil should have his/her own
stopwatch. Teach pupils how to use a stopwatch:

• Ensure they know which buttons to press to start, stop and reset (‘mode’ should be
avoided!).

• Ensure they can read the display. Write some examples on the board (e.g. 0:0432)
and go through what they mean in terms of time – in this case, 4.32 seconds.

• Older pupils will be familiar with tenths and hundredths, but for younger pupils the
analogy of money is helpful: £4.32 is the same as 4.32.

Challenge 4:

Trucks
4c – about carrying and fixing a weight. The class can either share a single 500g weight
or make one per group:

• Metal 500g weights used in Maths can be used, but they may damage wooden floors
if they fall off a truck or ramp.

• Plasticene or clay wrapped in cling film is a good, softer alternative – this can easily be
weighed by pupils.

• Pupils should test how their trucks gently roll with the weight on a desk top.

Challenge 5:

Electric

Helicopters

5c – about making landing gear and a fuselage base. Again, the tools and materials will
all need to be ready beforehand:

• The main component is 8mm square strips of wood; this can easily be sawn to
length by pupils using a junior hacksaw and bench hook or vice.

• The video shows the use of a low-temperature glue gun. This tool is not essential
although it does save time. If used by pupils, it should be under the supervision of a
classroom assistant and in compliance with the school’s and LA’s health and safety
guidelines.

• PVA glue, spread thinly, sticks just as well as hot glue, but pupils need to be patient
in letting it dry.

• Pieces of thick card for the fuselage base can be cut to size beforehand, or pupils
can use a safe paper cutter to trim it themselves.

Challenge 6: 

Car Park 

Barriers

6c – about fixing the syringes to the barrier. Again, the tools and materials will all need
to be ready beforehand.

• It is not essential for pupils to try out this element of the challenge at this time and
they should certainly not try to fix the syringes in place.

Holding the syringes in place is quite fiddly, so pupils will need to work in pairs for this.
The video clip gives more guidance. 

Encourage pupils to experiment when testing where to place the syringe.
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4. Show the next Skill-builder Video: 

Challenge 1: 

Towers
1d – about gravity and making a wide base. Then let pupils try out some of the
solutions to tall towers toppling easily shown in the clip. Talk about gravity as a force
that pulls objects downwards, causing them to fall; discuss how we can overcome
this though design. The Eiffel Tower is a good example of a wide base, and many tall
trees have ‘buttress’ roots above ground to make them more stable.

Challenge 4:

Trucks
4d – about using a ramp. You may wish to make a ramp in advance to save time.  

• One ramp only should be used so that a fair comparison can be made between
trucks. The clip shows how to make a simple ramp using strong corrugated card
from a large cardboard box.

• The ramp can be placed on a pile of sturdy books as shown in the clip, and held with
Blu-Tack.

In the school hall, roll a few trucks down the ramp and show how the distance can be
measured with a long tape measure. Do not test all the trucks at this time. 

Challenge 5:

Electric

Helicopters

5d – about making and fixing a rotor. 

• It is advisable for you to check well in advance that the wooden wheels fit snugly
onto the motors (using a push fit so that they can be taken off again). A small plastic
pulley is needed for each motor to do this, as shown on the video.

• Emphasise the importance of not gluing motors, switches, wires or even blocks of
wood into place at this stage – it is important that everything can be taken off for
adjustment.

• It is important to have a light, rigid material for the rotor blades for safety reasons (as
explained in the video clip). Styrofoam sheeting is ideal; paper straws are also good,
and thin card can be used (although it is quite floppy). Thick card or wood must not
be used as this will rotate at high speed, causing a danger to eyes.

Explain that the idea is not for everyone to make an identical helicopter, and that in the
next session pupils will plan their own design using the components (circuit, rotor,
landing gear, etc.) they have made. They can assemble the parts in different ways
later, so these items should not be fixed in place at this stage.

5. Show the next Skill-builder Video: 

Challenge 5:

Electric

Helicopters

5e – about making extras (although no more practical activity is required for this
session). Each pupil should put their name or initial on the components they have
made (switch/circuit, landing gear/base, and rotor/block) – these are fragile and need
to be stored carefully for the next session.

Plenary
Ask the pupils to sum up what they have learnt.

Activity suggestions
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Pupils who finish the above activities can do the following Worksheets: 

Challenge 1: Towers 1a and 1b

Challenge 2: Guitars 2a and 2b

Challenge 3: Paper Spinners 3a and 3b

Challenge 4: Trucks 4a and 4b

Challenge 5: Electric Helicopters 5a and 5b

Challenge 6: Car Park Barriers 6a and 6b

Alternatively, these sheets can be used in an additional session to provide further reinforcement and 
science learning. 
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Session 3: Plan the challenge  
(One session of 30–40 minutes)

1. Introduce this session by explaining to the pupils what they are going to do:  

Introduction

Challenge 1: 

Towers
They will plan a design for a tower. 

Challenge 2:

Guitars
They will plan a design for their stringed instrument. 

Challenge 3: 

Paper 

Spinners

They will design a new spinner and change it from their previous one to make it fall
more slowly. 

Explain to pupils that they can use a range of paper or other thin materials (whatever
is available to your class), and may change the spinner in other ways, providing it still
spins when it is dropped.

Challenge 4:

Trucks
They will design a new truck and change it from their previous one to make it roll as
far as possible when carrying a 500g weight. 

Explain to pupils that they can use a range of card, wood, wheels and other
materials or components (say what is available); they may change the truck in other
ways, providing it still rolls down the ramp and carries the weight.

Challenge 5:

Electric

Helicopters

They will design and put together all the components of the model helicopter so that
the rotor works when switched on. The end result should look like a helicopter. 

Explain to pupils that they can use a range of card, wood, junk materials and other
materials or components (say what is available); they may change the helicopter in
other ways, providing the rotor still works.

Challenge 6: 

Car Park 

Barriers

They will design and put together the components of the model barrier so that the
barrier rises and falls when operated by the syringe.

Explain that they can use a range of card, wood, junk materials and other materials or
components (say what is available); they may change the barrier in other ways,
providing that it is still worked by syringes.

2. To provide inspiration and show a range of alternative designs, use a projector and whiteboard to show
Example Images for the relevant challenge (e.g. Tower design). These images show some different ways
to tackle the design challenge.

1. Ask pupils to plan for the challenge by using the Planning Worksheet, which will help them to plan their
design on paper. 
• Ask pupils to think about what they have learnt from the Skill-builder Videos and from practical work 

in Session 2.

2. Pupils can pair up to discuss their finished design drawings and say how well they think they will work and why.

3. Encourage pupils to be creative, to think of their own designs, to try out new ideas and not simply to copy
existing designs. Remind them that once they start the challenge, they can change and improve their design.

Activities

Activity suggestions
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Session 4: Tackle the challenge 
(One session of about 40–60 minutes)

The pupils should now be fully prepared for the challenge and ready to begin.

1. Write the challenge on the board again and remind them of its details (refer back to ‘Equip for the
challenge’ if necessary). 

2. If possible, give your pupils access to classroom computers with the YSI: Cool Creations website on the
screen – so that they can watch the Skill-builder Videos again as a source of help. 

3. Explain that pupils need to be able to solve problems if their first attempts are not successful. To help
them with this, watch the relevant Animation using a projector and whiteboard: 

Introduction

Challenge 1: Towers 1

Challenge 2: Guitars 2

Challenge 3: Paper Spinners 3

Challenge 4: Trucks 4

Challenge 5: Electric Helicopters 5

Challenge 6: Car Park Barriers 6

The Animations show characters Kate, Dev and Beepy tackling the challenge and solving problems. Briefly
discuss the Animations afterwards and find out if anyone in the class has any questions.

1. Give pupils the materials they require for the challenge. 

2. Let the pupils start making their solutions to the challenge. Remind them to refer to their Planning

Worksheets and to use the video clips if available.

3. Refer to these extra tips:

Activities

Challenge 1: 

Towers
If some pupils have a disastrous first attempt, have some spare pieces of paper ready
but make these a different colour so they can’t be combined.

Challenge 3: 

Paper 

Spinners

Remind pupils that the spinners must be dropped from the same height of two
metres for a fair comparison. In threes, one can hold the two-metre stick, one can
drop the spinner and one can time with the stopwatch (they can rotate their jobs after
each set of tests). 

A simple recording chart can be made for results, and each spinner should be timed
three times (take the middle or average score as a final result). 

Name

Test

Time (seconds)

1 2 3 Average time

table continues on next page
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3. Refer to these extra tips (continued):

Challenge 4:

Trucks
Decide the best way for the trucks to be tested and measured. This may be possible
with the ramp in the classroom, but it’s more likely that the hall will be needed.
Pupils should work in small groups. 

Remind pupils that for a fair comparison, the trucks must be released with their back
wheels on the top edge of the ramp slope. 

•  Two people should measure with the tape and agree on the length travelled.

•  All results should be recorded in metres (e.g. 2.75m or 0.39m).  

•  A simple recording chart can be made for results, and each truck should be timed
three times (take the middle or average score as a final result).

Challenge 5:

Electric

Helicopters

•  Pupils should test their models, which can be done easily at any time. 

•  The rotor needs to spin freely and the switch must be accessible.

•  The batteries should also be accessible so they can be changed.

•  The helicopter should stand firmly – if it topples while the rotor is moving, the
blades will break.

All sorts of additional features can be added to the helicopters, such as a spinning tail
rotor, cockpit details, a clear ‘bubble’ canopy, seats, and a tail fin logo.

•  Pupils can research photos of helicopters on the Internet for additional inspiration.

Challenge 6: 

Car Park 

Barriers

•  The barrier needs to rise and fall.

•  The barrier must be controlled remotely by syringes – there should be no need to
touch it.

•  The barrier should be sturdy so that it doesn’t topple over.

•  Additional features can be added to the barriers, such as a high-visibility stripes, a
detachable cover for the syringe on the model or hanging strips, such as found on
railway level crossing barriers.

•  Pupils can research photos of barriers on the Internet for additional inspiration.

Name

Test

Time (seconds)

1 2 3 Average distance

4. If some pupils finish early, they can photograph their finished work (along with a name and date label)
using a digital camera. 

5. If they haven’t already done so, they can also complete the Worksheets relevant to their challenge. 

6. Encourage all pupils to solve problems using the skills and knowledge they have learnt, and to improve
their designs (even if their first attempt was a success). 

Plenary
Announce and applaud the most successful designs (e.g. the tallest towers), and have a discussion 
about why these were successful. 

Activity suggestions
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Session 5: Evaluate the challenge  
(One session of 30–40 minutes)

Introduce this as an evaluation session where the designs are looked at and weighed up in terms of how
well they worked and how they might be improved. This is very much a thinking and writing session rather
than a practical one.

Activities
1. It’s a good idea to have your own exemplar creation to use as an example. If this isn’t very good then all

the better! Place it where everyone can see it clearly. 

2. Begin by explaining that a piece of design and technology should always be evaluated by starting with the
original problem or challenge – e.g. to make the tallest tower possible from one piece of A4 paper.

3. Assess your creation and discuss it: 

Introduction

Challenge 1: 

Towers
Measure your example tower and talk about how successful it is. A tower that
measures 30cm is not very tall; 50cm is better; and 70–80cm is very good. It is
possible to make a tower 1m tall, but only in very ‘still’ conditions!

Is the tower stable? Does it fall over if a person walks by? Does it use any interesting
or original solutions (such as a novel way to join pieces)? Finally, does it look good? 

Challenge 2:

Guitars
Does the instrument play notes of different pitch? Are the strings adjustable? Does
it make a good sound?

Is the instrument well made? Will it fall to bits if dropped or played a lot? Does it
use any interesting or original solutions (such as a novel sound box or system for
adjusting string tension)? Finally, does it look good? 

Challenge 3: 

Paper 

Spinners

How does the spinner’s falling time compare with a basic spinner? How did it
compare with the pupils’ times? Does it spin smoothly?

Is the spinner well made? Does it use any interesting or original solutions? 

Challenge 4:

Trucks
How did the distance compare with a basic truck? How did it compare with the pupils’
distances? Does it roll smoothly in a straight line? Did the weight stay on?

Is the truck well made? Will it fall to bits if used a lot? Does it use any interesting or
original solutions (such as a novel way to hold the weight or an addition)? Finally, does
it look good? 

Challenge 5:

Electric

Helicopters

Does the rotor spin smoothly? Is the switch accessible? Does it stand up on a stable
base? Can the batteries be changed easily?

Is the model well made? Will it fall to bits if used a lot? Does it use any interesting or
original solutions (such as a novel tail arrangement or realistic detail)? Finally, does it
look good? 

Challenge 6: 

Car Park 

Barriers

Does the barrier rise smoothly? Does it go high enough? Does it fall when controlled?
Does it stand up on a stable base? Can the syringes be removed to be adjusted?

Is the model well made? Will it fall to bits if used a lot? Does it use any interesting or
original solutions (such as a novel arrangement for attaching the syringe or realistic
detail)? Finally, does it look good?

15208 YSI Teacher Booklet  18/5/10  12:32  Page 22



Activity suggestions

24 Young Science Investigators: Cool Creations  •  www.bp.com/bpes/ysi

4. Briefly talk about how the design could be improved. Ask the pupils for suggestions.

5. Next, explain that the pupils are going to evaluate their own creations, using the Evaluation Worksheet.
This sheet includes questions similar to those mentioned earlier (e.g. Out of ten, how well did the 
design work?).

6. Any particularly interesting creations can be demonstrated or shown to the class and talked about. 
These can later be made into a display.

Plenary
Ask pupils what they have learnt from the challenge and what they would do differently next time.
Sum up the key learning. Encourage pupils to try the challenge at home, perhaps asking their parents
to have a go. Photos of successful designs can be brought in or emailed to school so that they can be
shown to the class.
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The following tables give full curriculum links for the six challenges in Science,
Design and Technology, Maths and other subjects for ages 7–11.

Curriculum information

Curriculum links

England, Wales, Scotland and Northern Ireland are covered in these curriculum links: 

•  England: Key Stage 2, National Curriculum

•  Scotland: Second stage, Curriculum for Excellence

•  Wales: Key Stage 2, Curriculum for Wales

•  Northern Ireland: Key Stage 2, Northern Ireland Curriculum

A note on the new Northern Ireland curriculum

With its emphasis on whole-curriculum skills and capabilities, YSI: Cool Creations supports the development
of the following keys areas particularly well:

Cross-Curricular Skills:

•  Communication

•  Using Mathematics

•  Using Information and Communications Technology

Thinking Skills and Personal Capabilities:

•  Thinking, Problem-Solving and Decision-Making

•  Self-Management

•  Working with Others

•  Managing Information

•  Being Creative

If you wish to see curriculum links for one challenge at a time, you can download the relevant PDFs online:
www.bp.com/bpes/ysicoolcreations. (You will be instructed to register online for free/sign in before you can
view these teachers’ notes.)
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England 3a, 3b, 3c, 4a, 4b, 4c, 5b, 5c

Northern
Ireland 

Talking and listening:
•  participate in group and class

discussions for a variety of
curricular purposes

Talking and listening:
•  participate in group and class

discussions for a variety of
curricular purposes

Talking and listening:
•  participate in group and class

discussions for a variety of
curricular purposes
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Curriculum linksCurriculum links

Years 3–6/ages 7–11

England 

Science (England, Wales), Sciences (Scotland), The World Around Us (NI)

Sc1: 1b, 2b, 2c, 2e, 2f, 2g, 2i, 2j, 
2l, 2m
Sc3: 1a
Sc4 2b

Sc1: 2b, 2c, 2e, 2i, 2l, 2m
Sc3: 1a
Sc4: 3e, 3f, 3g

Sc1: 1b, 2b, 2c, 2d, 2e, 2f, 2g, 2h,
2i, 2j, 2l, 2m
Sc3: 1a
Sc4 2b, 2c, 2e

Challenge 1: 

Towers

Challenge 2: 

Guitars

Challenge 3: 

Paper Spinners

Scotland SCN 2-17a
SCN 2-08a

SCN 2-17a
SCN 2-11a

SCN 2-17a
SCN 2-07a
SCN 2-08a

Wales Communication: 1, 2, 3
Enquiry: 1, 2, 3
How things work: 2
The sustainable Earth: 3, 4

Communication: 1, 2, 3
Enquiry: 1, 2, 3
How things work: 4
The sustainable Earth: 3

Communication: 1, 2, 3
Enquiry: 1, 2, 3
How things work: 2, 3
The sustainable Earth: 3, 4

Northern 
Ireland

The causes and effect of energy,
forces and movement:
•  push and pull forces can make

things start and stop moving
(S&T)

•  push and pull forces can change
the shape of objects (S&T)

Ways in which change occurs over
both short and long periods of time
in the physical and natural world:
•  how properties of materials relate

to how they are used (S&T)

The causes and effect of energy,
forces and movement: 
•  that there are different ways to

make sounds (S&T)
•  that when an object vibrates,

sound is produced (S&T)
Ways in which change occurs over
both short and long periods of time
in the physical and natural world:
•  how properties of materials relate

to how they are used (S&T)

The causes and effect of energy,
forces and movement:
•  push and pull forces can make

things start and stop moving
(S&T)

•  push and pull forces can change
the shape of objects (S&T)

Ways in which change occurs over
both short and long periods of time
in the physical and natural world:
•  how properties of materials relate

to how they are used (S&T)

Design and Technology (England, Wales), Technologies (Scotland)

Mathematics (England, Scotland, Wales), Mathematics and Numeracy (NI)

Wales Measures and money: 1a
Shape, position and movement: 1a

Measures and money: 1a
Skills: 1, 2, 3

Measures and money: 1a, 1c
Shape, position and movement: 1a

Years 3–6/ages 7–11 continued...

Challenge 1: 

Towers

Challenge 2: 

Guitars

Challenge 3: 

Paper Spinners

English (England, Wales), Literacy and English (Scotland), Language and Literacy (NI)

England En1 1c, 1e, 2b, 2c, 2e, 3a, 8b, 8c,
9c, 10a, 10b, 10c

En1 1c, 1e, 2b, 2c, 2e, 3a, 8b, 8c,
9c, 10a, 10b, 10c

En1 1c, 1e, 2b, 2c, 2e, 3a, 8b, 8c,
9c, 10a, 10b, 10c

Scotland LIT 2-02a
LIT 2-04a
LIT 2-06a
LIT 2-07a

LIT 2-02a
LIT 2-04a
LIT 2-06a
LIT 2-07a

LIT 2-02a
LIT 2-04a
LIT 2-06a
LIT 2-07a

Wales Oracy: 1, 2, 3 Oracy: 1, 2, 3 Oracy: 1, 2, 3

Music (England)

England 3a, 4a

Measures:
•  appreciate important ideas 

about measurement, including
the continuous nature of
measurement and the need 
for appropriate accuracy

Measures:
•  appreciate important ideas 

about measurement, including
the continuous nature of
measurement and the need 
for appropriate accuracy

Measures:
•  appreciate important ideas 

about measurement, including
the continuous nature of
measurement and the need 
for appropriate accuracy

•  recognise times on the 
analogue and digital clocks

Northern 
Ireland

ICT: (England, Wales)

England 1a, 5b 1a, 1c, 5b 1a, 5b

Art and Design (England)

England 1a, 1b, 1c, 1d
2a, 2b, 2d, 2e
3a, 3b, 3c
4a
5a, 5b, 5c

1a, 1b, 1c, 1d
2a, 2b, 2c, 2d, 2e
3a, 3b, 3c
4a, 4b
5a, 5b, 5c

1a, 1b, 1c, 1d
2a, 2b, 2d, 2e
3a, 3b, 3c
4a
5a, 5b, 5c

Scotland TCH 2-01a
TCH 2-01b
TCH 2-03b
TCH 2-12a

TCH 2-03b TCH 2-14a
TCH 2-04a TCH 2-14b
TCH 2-12a TCH 2-15a
TCH 2-13a

TCH 2-01a
TCH 2-01b
TCH 2-03b
TCH 2-12a

Wales Designing: 1, 2, 3, 4, 5, 6, 7
Making: 1, 2, 3, 4, 5, 6, 10, 12

Designing: 1, 2, 3, 4, 5, 6, 7
Making: 1, 2, 3, 4, 5, 6, 10, 12

Designing: 1, 2, 3, 4, 5, 6, 7
Making: 1, 2, 3, 4, 5, 6, 10, 12

England Ma3 2b, 4c Ma3: 1b, 4c Ma3: 1c, 4a, 4c

Scotland MNU 2-11a
MNU 2-11b
MTH 2-16a

MNU 2-11a
MNU 2-11b

MNU 2-11a
MNU 2-11b
MNU 2-10a
MNU 2-10b

Wales Skills: 2, 3
Create and Communicate: 1

Skills: 2, 3
Create and Communicate: 1

Skills: 2, 3
Create and Communicate: 1
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England 3a, 3b, 3c, 4a, 4b, 4c, 5b, 5c 3a, 3b, 3c, 4a, 4b, 4c, 5b, 5c

Northern
Ireland 

Talking and listening:
•  participate in group and class

discussions for a variety of
curricular purposes

Talking and listening:
•  participate in group and class

discussions for a variety of
curricular purposes

Talking and listening:
•  participate in group and class

discussions for a variety of
curricular purposes

England En1 1c, 1e, 2b, 2c, 2e, 3a, 8b, 8c,
9c, 10a, 10b, 10c

En1 1c, 1e, 2b, 2c, 2e, 3a, 8b, 8c,
9c, 10a, 10b, 10c

En1 1c, 1e, 2b, 2c, 2e, 3a, 8b, 8c,
9c, 10a, 10b, 10c

Scotland LIT 2-02a
LIT 2-04a
LIT 2-06a
LIT 2-07a

LIT 2-02a
LIT 2-04a
LIT 2-06a
LIT 2-07a

LIT 2-02a
LIT 2-04a
LIT 2-06a
LIT 2-07a

Wales Oracy: 1, 2, 3 Oracy: 1, 2, 3 Oracy: 1, 2, 3

England 1a, 5b 1a, 1c, 5b 1a, 1c, 5b

Wales Skills: 2, 3
Create and Communicate: 1

Skills: 2, 3
Create and Communicate: 1

Skills: 2, 3
Create and Communicate: 1

England Ma3: 1c, 4a, 4c Ma3: 1b, 4c Ma3: 1b, 4c

Scotland MNU 2-11a
MNU 2-11b
MNU 2-10a
MNU 2-10b

MNU 2-11a
MNU 2-11b

MNU 2-11a
MNU 2-11b

Wales Skills: 1, 2, 3
Measures and money: 1a
Shape, position and movement: 1a

Measures and money: 1a Measures and money: 1a

Northern
Ireland

Measures:
•  appreciate important ideas 

about measurement, including
the continuous nature of
measurement and the need 
for appropriate accuracy

Measures:
•  appreciate important ideas 

about measurement, including
the continuous nature of
measurement and the need 
for appropriate accuracy

Measures:
•  appreciate important ideas 

about measurement, including
the continuous nature of
measurement and the need 
for appropriate accuracy
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Curriculum linksCurriculum links

Years 5–6/ages 9–11

England 

Science (England, Wales), Sciences (Scotland), The World Around Us (NI)

Sc1: 1b, 2b, 2c, 2d, 2e, 2f, 2g, 2h,
2i, 2j, 2l, 2m
Sc3: 1a
Sc4 2b, 2c

Sc1: 1b, 2c
Sc3: 3e, 3f, 3g
Sc4: 1a, 1b, 1c, 2b, 2c, 2d, 2e

Sc1: 1b, 2c
Sc3: 1a, 1e
Sc4: 2c, 2d, 2e

Challenge 4: 

Trucks

Challenge 5: 

Electric Helicopters

Challenge 6: 

Car Park Barriers

Design and Technology (England, Wales), Technologies (Scotland)

Scotland TCH 2-01a
TCH 2-01b
TCH 2-03b
TCH 2-12a

TCH 2-03b
TCH 2-04a
TCH 2-12a
TCH 2-13a
TCH 2-14a
TCH 2-14b
TCH 2-15a

TCH 2-03b
TCH 2-04a
TCH 2-12a
TCH 2-13a
TCH 2-14a
TCH 2-14b
TCH 2-15a

Years 5–6/ages 9–11 continued...

The causes and effect of energy,
forces and movement:
• push and pull forces can make

things start and stop moving
(S&T)

• push and pull forces can change
the shape of objects (S&T)

Ways in which change occurs over
both short and long periods of time
in the physical and natural world: 
• how properties of materials relate

to how they are used (S&T)

The causes and effect of energy,
forces and movement:
• push and pull forces can make

things start and stop moving
(S&T)

• push and pull forces can change
the shape of objects (S&T)

• that a complete circuit is needed
for a device to work (S&T)

• that some materials do not allow
electricity to pass and these are
called insulators (S&T)

• that some materials do allow
electricity to pass and these are
called conductors (S&T)

Ways in which change occurs over
both short and long periods of time
in the physical and natural world:
• how properties of materials relate

to how they are used (S&T)

The causes and effect of energy,
forces and movement:
• push and pull forces can make

things start and stop moving
(S&T)

• push and pull forces can change
the shape of objects (S&T) 

Ways in which change occurs over
both short and long periods of time
in the physical and natural world: 
• how properties of materials relate

to how they are used (S&T)

Wales Designing: 1, 2, 3, 4, 5, 6, 7
Making: 1, 2, 3, 4, 5, 6, 10, 12

Designing: 1, 2, 3, 4, 5, 6, 7
Making: 1, 2, 3, 4, 5, 6, 10, 12

Designing: 1, 2, 3, 4, 5, 6, 7
Making: 1, 2, 3, 4, 5, 6, 10, 12

Mathematics (England, Scotland, Wales), Mathematics and Numeracy (NI)

Challenge 4: 

Trucks

Challenge 5: 

Electric Helicopters

Challenge 6: 

Car Park Barriers

English (England, Wales), Literacy and English (Scotland), Language and Literacy (NI)

Art and Design (England)

ICT: (England, Wales)

Scotland SCN 2-17a
SCN 2-07a
SCN 2-08a

SCN 2-17a
SCN 2-11a
SCN 2-08a
SCN 2-09a

SCN 2-17a
SCN 2-07a

Wales Communication: 1, 2, 3
Enquiry: 1, 2, 3
How things work: 2, 3
The sustainable Earth: 3, 4

Communication: 1, 2, 3
How things work: 1, 2, 3
The sustainable Earth: 3, 4

Communication: 1, 2, 3
How things work: 2, 3
The sustainable Earth: 3, 4

Northern 
Ireland

England 1a, 1b, 1c, 1d
2a, 2b, 2d, 2e
3a, 3b, 3c
4a
5a, 5b, 5c

1a, 1b, 1c, 1d
2a, 2b, 2c, 2d, 2e
3a, 3b, 3c
4a, 4b
5a, 5b, 5c

1a, 1b, 1c, 1d
2a, 2b, 2c, 2d, 2e
3a, 3b, 3c
4a, 4b
5a, 5b, 5c
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Years 3–6/ages 7–11

Challenge 1: 

Towers

Challenge 2: 

Guitars

Challenge 3: 

Paper Spinners

• Find out how modern
skyscrapers are made: what
materials are used and why;
how are they fixed to the
ground; what construction
techniques are used; how do
they stand up to forces of
nature, such as electrical
storms, strong winds and
earthquakes.

• Attempt the tower building
challenge with other materials,
such as sticks (using rubber
bands to join them) or
construction kits.

• Science: 

• Spinning seeds are only one
method of seed dispersal, and
the topic makes a fascinating
study. Research seed dispersal
and see videos of the different
ways that plants spread their
offspring.

• Make a display of various seeds
and make a chart of methods,
with examples.

• Design and Technology:

• Other spinner designs can be
made, and many other types of
paper aircraft, of course. These
can be found via web search
engines. Have a competition for
the longest flight in the school
hall, and ask pupils to teach
each other how to make
favourite paper dart designs. 

• Find out about famous towers
and how they have played a
part in changing people’s lives 
in the past, e.g. the Tower of
London, the leaning tower at
Caerphilly Castle, Glasgow
Tower (at the Glasgow Science
Centre), Chaine Tower
Lighthouse in Antrim, the
Leaning Tower of Pisa, the Eiffel
Tower, the World Trade Centre.

• Look into what towers have
been used for in the past and
what they are used for now:
defence, observation,
communication, prisons, 
offices, living, etc.

• Investigate the history of
stringed instruments and create
an illustrated timeline to show
how they developed, or look at
stringed instruments associated
with a locality such as the
Welsh harp and crwth in 
Wales, or the fiddle used in
Celtic/Scottish/Irish traditional
music.

• The history of flight is one 
of the most interesting topics,
covering such aspects as hot 
air balloons, gliders, the Wright
Brothers, airships and the
development of jets and
rockets.

• Locate some famous towers
around the world on a map.
Locate local towers, such as the
nearest tall buildings, castle/s or
aerial masts.

• Consider why these towers
were located in these places
(castles, for example, were often
built next to rivers, on hills or
other natural features because
these features offered defence).

History

Geography

Science/Design
and Technology

Cross-curricular ideas
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To see cross-curricular ideas that are specific to each individual challenge – without
mention of the other challenges – you can download the individual challenge PDFs
online: www.bp.com/bpes/ysicoolcreations. (You will be instructed to register online
for free/sign in before you can view these teachers’ notes.)

Cross-curricular ideas

Years 3–6/ages 7–11 continued...

Challenge 1: 

Towers

Challenge 2: 

Guitars

Challenge 3: 

Paper Spinners

•  Graph the height of famous
towers and categorise their
shapes.

Maths

ICT

•  Create 2-D or 3-D works based
on famous towers, using
techniques such as collage 
or printing to represent them.

•  Create a display of pictures of
the most well-known stringed
instruments (collage would be 
a good medium for this work).

Art 

•  Create a web page about the
tower challenge to include
photos, facts, information, links
to sites about towers, and
details of how pupils tackled
the problem.

•  Produce multimedia
presentations of the design
process, showing how pupils
approached and solved the
challenge.

•  Make short videos about the
guitar project using digital
cameras.

•  Data log the sounds that pupils’
instruments produce.

•  Produce multimedia
presentations of the design
process, showing how pupils
approached and solved the
challenge.

•  Produce multimedia
presentations of the design
process, showing how pupils
approached and solved the
challenge (these can include
videos of their spinners in
flight).

•  Research real stringed
instruments and create a display
of information about the family
of stringed instruments.

•  Invite musicians (such as a string
quartet or a local guitarist) into
school to give a mini concert 
and then talk about their
instruments/playing and to
answer questions.

•  Pupils who can play stringed
instruments can perhaps bring 
in their instruments to talk about
them, play something simple
and answer questions.

•  Listen to examples of different
kinds of stringed instruments
being played, including those
from the past and instruments
from different cultures. It may
be possible to find online videos
of musicians playing these so
that pupils can see the
instruments too.

Music
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Years 5–6/ages 9–11

Challenge 4: 

Trucks

Challenge 5: 

Electric Helicopters

Challenge 6: 

Car Park Barriers

• Have a mini project on the
wheel (one of the most
significant inventions in history).
Look into how wheeled vehicles
have developed from rolling
slabs of stone on logs to carts
and chariots, and on to wagons,
carriages and finally powered
vehicles. A timeline could be
produced to display on
classroom walls.  

• Find out about the history of the
helicopter using Internet
sources and photos (Leonardo
da Vinci famously drew a design
for a craft that looked like it was
intended to fly vertically, but in
reality helicopters are a very
recent invention: the technology
to overcome problems of
power-to-weight ratio was not
successfully developed until
well into the 20th century). 

• Think about barriers and the part
they have played in history, e.g.
25 years ago, people in East
Berlin were separated from
West Berlin by a wall with
barriers; why? Why do countries
have border control barriers and
why are there barriers at airports
and sea ports? Going further
back, the Romans built a barrier
across Britain and the Chinese
built a huge barrier, which still
stands in China today. These
make a very interesting topic 
for discussion for older pupils.

• (This activity also includes
PSHE, Citizenship and
Geography.)

History

Cross-curricular ideas
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Cross-curricular ideas

Years 5–6/ages 9–11 continued...

Challenge 4: 

Trucks

Challenge 5: 

Electric Helicopters

Challenge 6: 

Car Park Barriers

•  Create a web page about the
pupils’ truck challenge, include
photos, facts, information, links
to sites about trucks, and details
of how they tackled the
problem.

•  Produce multimedia
presentations of the design
process, showing how pupils
approached and solved the
challenge. 

•  Produce a multimedia
presentation for the assembly
suggested, or put together a
simpler set of photos in a
PowerPoint (or similar)
presentation, showing the
stages of the design process.

•  Make a web page about pupils’
models and about helicopters,
using the Internet for research
and pupils’ own photos to
illustrate the page.

•  Produce multimedia
presentations of pupils’ barrier
design process, showing how
they approached and solved the
challenge.

ICT

•  Think about why we need to
take great care near traffic and
follow rules such as the Green
Cross Code. The Department for
Transport has recently updated
its Think! Education website
with some very good interactive
resources for ages 7–11
(www.dft.gov.uk/think/education).

•  See ‘History’.

•  Write a story or report, or
produce a play about the huge
sensation caused when people
first saw a helicopter fly. 

•  Demonstrate the model
helicopters from the challenge 
in the school assembly (an
excellent way to develop
speaking and listening skills 
and to help pupils develop their
confidence when addressing an
audience). Split pupils into
groups and give them a different
part of the challenge to describe.

•  Car park barriers might not seem
a very inspirational topic for
writing, but if a car park barrier
could tell its own story, what
might it have seen? What
mysterious people have passed
under it and what was going on
in their lives? A seemingly
ordinary person might park his or
her car in the car park then go to
a meeting or event which might
change their life or be
momentous in some other way.
When they exit through the
barrier, what has changed? This
could make a good starting point
for creative writing.

English
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Geography • See ‘History’ above.

• Make a powered truck to follow
on from the truck challenge.
This could be worked by rubber
bands, balloons or electric
motors. There are numerous
books, websites and teacher
resources that have ideas for
tackling this fun challenge.

• Make a display of the features
of modern trucks, such as
pickups. Cut out pictures from
magazines or brochures and
attach labels to explain some 
of the features – focusing on
materials and how the
technology works. 

Science/Design
and Technology

• Develop data-handling activities
around the truck, such as
recording the distances
travelled with different weights
and graphing these; and making
frequency charts for distances
travelled. Plot the angle of the
ramp against distance travelled;
record distances for different
types of wheels and graph the
average for each type.

Maths

PSHE/Citizenship
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