
Introduce STEM learning at an early age, 
with the Denford Primary STEM Project – 
encouraging your Primary Students to design 
their own miniature racing car, then go on 
to test its aerodynamic qualities using the 
unique roll-out race track, and re-evaluate 
their designs to produce a winning car!
 

PRIMARY 

What students will learn:

• Science applie
d to the real world

• The process: 

  researc
h, design, make, test, 	

  modify, race

• Teamwork

• How to closel
y follow instructions

• Speaking and listening skills

• Recognising person
al strengths and 

  strengths in others

NEW

Ideal introduction to   

Make STEM learning exciting and fun
with this innovative classroom resource!
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DESIGN / MAKE

Sample Car Bodyshell TEMPLATE
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Cut along the Black lines.
Fold inwards along the Dotted lines.

Underside of Nose Cone.

Note: Remember to print or 

photocopy at 100% scale.
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B

TAB

TAB

TAB

Watch the finish line 

carefully to see which 

car crosses first

Step 3 - Your car is now ready to race

Have a look at

Let’s Race! INSTRUCTION SHEET No.3
Step 4 - Now that you’ve raced 

your car, you might want to think
about how to make improvements to the design

of the bodyshell to make your car faster?     
You will need to consider the shape and weight of the car 

and how these can affect its speed.

Build a Car Bodyshell

Step 1 - Cut out along the solid black lines of the 

sample bodyshell template provided and fold 

inwards along the dotted lines.

Now fold the template around your chassis 

and glue the tabs in place to form a simple 

bodyshell. Dont forget to add the underside of 

the nose cone.

Alternatively, you could design your own 

bodyshell by carefully measuring 

your chassis and creating a net on 

squared paper.

Step 2 - You can decorate this template or use it to helpyou make a template of your own.You can use any method you like to make your bodyshell 
look more attractive. If you want to use a computer drawing 
programme, your teacher can give you a template to work on.Use your knowledge of aerodynamics and air resistance to design a car shape which will make your chassis more streamlined.

If you want to 

decorate your bodyshell, 

it is best to do this before

you cut it out.

INSTRUCTION SHEET NO. 2

How well did your car perform?

Things to think about... 
Which car is the fastest?     Why do you think that it was the fastest?

What forces are acting on the cars when they race?

PRIMARY 

Students start the process by folding a pre-
stamped chassis net, closely following the 
instructions provided, to make a basic 3D 
racing car, to which they add wheels and 
axles.

Following research, students go on to design, make 
and decorate a bodyshell to create their own miniature 
racing car, using the template provided with the 
instruction sheet. Their research will be based on 
scientific knowledge on subjects such as air resistance, 
gravity and air pressure, which are incorporated into our 
free of charge Fact/Activity Sheets.

DESIGN / BUILD 
A CAR BODYSHELL

BUILD A CAR CHASSIS

INSTRUCTION SHEET NO. 1

Step 7 Fold the back of the car, pushing 

the tabs into the holes. 

Step 9 Push a metal axle 

through the centre of 

each pair of axle 

bushes.

Step 10 Using a ruler carefully measure 

and then cut 2 x 10mm pieces of the 

small plastic tube. These will be used as 

axle guides.

Add one of these axle guides to each 

side of the front axle only, then push the 

wheels onto the axles firmly.

Step 11 Rest the tether guide 

tube between the two 

positioning tabs and secure 

it to the bottom of the car 

with sticky tape.

Step 8 Fold 

round the rear axle flaps and 

hold them in place with the axle bushes, 

just like at the front of the car.

Step 12 Turn your car over and 

now you’re ready to add a 

bodyshell.

Tether Line Guide
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Build The Car Chassis

Step 1  Remove the chassis n
et from the 

surround and push out all the pre-cut holes.

Step 3 Fold all the score lines and insert th
e 

hard acrylic tube with the end cap through 

the middle hole.  Secure with sticky tape.

Step 4 Fold over the front of the chassis 

and tuck the little D-shaped tab through 

the cross-shaped slot in the chassis. 

Step 5 All so
lid tabs fit into pre-cut slo

ts.

All tabs with holes in should be on the 

outside of the car. 

Step 6 Line up the holes on the tabs and 

hold them together by pushing the axle 

bushes into place.

INSTRUCTION SHEET NO. 1

Hard Acrylic
middle hole

cross-sh
aped slot

D-shaped tab

Step 2  Take the hard acrylic 

tube and end cap from 

your consumables pack. 

Push the end cap onto 

the tube and 

secure using 

sticky tape.

You will need:

1 x C
hassi

s Net

1 x H
ard A

cryli
c Tub

e

1 x E
nd Cap

1 x T
ether

 Line Guide 

(soft
 tube

)

2 x A
xles

1 x A
xle G

uide 
(small sof

t tube
)

4 x Wheels

4 x Axle B
ushe

s

Sciss
ors, R

uler
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After racing, students can start to think about how they could
improve their designs to produce an even faster car! They need 
to consider what forces are acting on the car when it races 
down the track - helping them to make informed decisions 
on the shape, size and weight of their car and 
how these will affect its performance.

Once the cars are finished, students are able to test the 
aerodynamic qualities of their designs, using the Launch 
System and Race Track to race their cars.
In this exciting stage of the project, students get to see 
how their ideas and designs shape up against others.  

It’s not just about winning, but about:
- Seeing ideas come to life
- Developing sportsmanship

TEST, EVALUATE & MODIFY

LET’S RACE!

Primary STEM Project Pack:  ARCP02
Supplied in storage box with lid

Includes:
Primary STEM Project Chassis Nets (Pack of 100)  
Propulsion Tubes (Pack of 50)
Propulsion Tube End Caps (Pack of 50)
Axle Guides (Pack of 50)
Tether Guide Tubes (Pack of 50)    
Primary Project Wheels (Pack of 100) x 2
Axle Bushes (Pack of 100) x 2
Axles (Pack of 100)                         

Items can be purchased separately

                                               

Primary STEM Project Equipment
Primary STEM Project Launch System:  
F1AR001000A

Includes:
Air Launch Control Box
Air Launch Pump – up to 8 bar
Loading Pins
Tether Block Assembly

Tether Guide Line 0.6 mm dia

 

Primary STEM Project Roll Out Race Track 10m:  
F1AR/0900
 

Step 4  After racing, you will need to bring the cars back to 
the start line to unthread them from the tether line and put 
2 new cars on the track.Use a knockout system to race cars in pairs, with the fastest 

car going through to the next round.Repeat this process until you have only one car remaining. 

Step 1  Roll out the F1 in Schools Primary STEM Project mat or use tape and string to mark out a race track on a smooth floor(not carpet).

The track must be 10 metres long, 

but you will need extra space at 

the beginning and the end of the 
track for the start line and to 
allow for the cars to run offat the finish.

Step 3  Unhook the tether line pins and thread through the tether guides underneath the chassis. Resecure the tether lines.Reverse the car, threading the hard acrylic tube car back on to the brass launch pipe.
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Line each car up at the start line and pump the launch system to 6 bar.

Start the race by 
pressing down 
on the big green 
launch button.

Step 2  Ask your teacher to 
assemble the launch system 
according to instructions 
provided with the Race System.

Let’s Race!

INSTRUCTION SHEET NO. 3
PRIMARY 

Aerodynamic means having a  shape which reduces the drag from air moving past

TEST / RACE



Free downloadable materials are available to  help 
you to deliver inspirational and interactive lessons for 
STEM-related subjects and more:-
 

- 	Curriculum Resources, mapped to the Primary National   	

	 Curriculum, covering Science, Technology, Engineering 	

	 and Maths

- 	Instruction Sheets

- 	Fact Sheets

- 	Classroom Activities

-	 Videos

primarystemproject.com

follow us
@DenfordHQ

Like us 
www.denford.co.uk

denford.co.uk
Denford Limited  Armytage Road  Brighouse  West Yorkshire  HD6 1QF  England  

Tel: +44 (0)1484 728000

Things to think about...
What will happen if you drop a cannon 
ball and a feather at the same time from a high building?

What forces areacting on the objects?

ForcesAir Resistance & Gravity

Air Resistance 
Air resistance is caused by air pushing against a moving object. The air pushes on the object and slows it down. If you’ve ever been on a roller coaster, or cycled fast downhill, you might have felt this air resistance as wind on your face. A parachute uses air resistance to slow down an object’s descent to the ground.

Aerodynamic means having a  shape which reduces the drag from air moving past.

Classroom ActivityExperiment with Air Resistance & Gravity

You will need:1. A4 paper    2. Thin card    3. Scissors 
Step 1  Loosely scrunch an A4 piece of paper into 

a ball and hold in your hand at shoulder height.

In the other hand hold a flat piece of paper.
Drop both pieces of paper at the 

same time from shoulder height.
Which piece reaches the floor first?

Why do you think this is?Step 2 Repeat the experiment using 

the scrunched up paper and a paper 

aeroplane pointing downwards. 

Remember to drop them at the 
same time!

Which force makes the plane fall to 
the ground?

What force slows the scrunched up paper down?

To make something travel faster it needs to be 

streamlined or more aerodynamic
Step 3 Using your car chassis as a base, 

experiment by adding different shapes to the car 

to make it a more aerodynamic shape.

Use paper or thin card to make modifications. 

Consider about how weight will affect the speed 

of the car.Ask your teacher to assemble the race track and 

air launch system.  You can now test your car.

Do the modifications affect how fast/far the 

chassis will go?

FACTS & ACTIVITIES

Gravity
Gravity is the force that 
pulls objects towards 
the ground.

Sir Isaac Newton discovered gravity when he saw an apple fall 
from a tree. He started to wonder 

why it fell downwards and came up 

with the idea of gravity.Gravity stops us floating off in to space.

PRIMARY 

The Denford Primary STEM Project 
brings real-life applications of STEM to 
your classroom in a fun and exciting way.  
Classroom Activity Sheets are available free 
of charge to inspire students and help them 
develop their STEM skills through practical, 
hands-on activities, encouraging creativity, 
problem-solving, communication, confidence 
and teamwork.

Things to think about...

What forces are acting on the paper aeroplane?

How does the shape of the aeroplane affect 

the distance it travels?

How can you modify your design 

to make it go further?

Step 3  Set up the launch system and pump.

(There is no need to attach the tether lines for this experiment).

Using a protractor, set the angle of the brass launch tube

to 45 degrees from the floor.

Step 1  Take the 

hard acrylic tube 

and end cap from 

your consumables 

pack. Push the end 

cap onto the tube 

and secure using 

sticky tape.

Paper  
Aeroplane Challenge

Step 2 Using one piece of A4 

paper design and make a 

paper aeroplane and stick it 

securely to the acrylic tube.

90º 45º

135º
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Step 4  Pump up the launch box to 2 bar and slide your paper 

aeroplane onto the brass launch tube.

Now use the launch system to fire your paper aeroplane into the 

air and measure how far each one has travelled.

Compete against other members of the class to see 

which aeroplane goes the furthest.

STEM CLASSROOM ACTIVITY

450

Hard Acrylic

SAFETY WARNING! Always remember that everyone 

should stand well back, behind the aeroplanes, when 

they are being launched.

PRIMARY 

RESOURCES & ACTIVITIES

Building life skills, not just STEM...

The Project also lends itself to teaching a wide range 

of subject areas across the curriculum, including Art & 

Design, English, Geography, History, PE and Nutrition.

PRIMARY 


