
 

TechCard is a simple building system used for many years to teach 
Design & Technology. TechCard uses simple materials and familiar 
building techniques to create a wide range of working models.

TechCard is all about hands-on learning and the belief that difficult 
topics are easier to comprehend, and learning is more memorable, 
given the opportunity to build and operate a simple working model. 

The assembly instructions show how to build a basic Mars Rover 
vehicle with plenty of scope to add tools and equipment to complete        

the rover. There are three options for different skill levels.

TOOLS  
Use a good quality PVA glue. Paperclips are handy as clamps while the glue dries. A 
ruler, pencil and scissors. A junior hacksaw for cutting dowel where needed.
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TechCard AT HOME
The ‘TechCard Make and Create’ pack of 

parts is available on Amazon.  

TechCard PART LIST (30 PUPILS)
   1  x  Pack TechCard Bases = 30  
   2  x  Pack TechCard Strips= 120
   1  x  Dowel Pack = 60
   1  x  25mm Discs = 125
   1  x  Assorted Wheels = 180

You will also need 30 metres of thin string. Some additional materials such as 
paper, thin card as well paint and decorative materials will help students 
finish their models. A piece of corrugated card cut from upcycled packaging  
(about 20cm x 250cm) is useful for making a base for each model. 

Watch a video
 introducing the build!

TechCard Mars Rover model

MARS ROVER Design & Make Project  
Part 1: Introduction
WELCOME to our Design & Make Project designed for those 
teaching KS1 & KS2 Design and Technology, STEM + Science.
These notes support a class building 30 models using the  parts 
listed below. You can also build at home. Use the link below to 
our ‘Make and Create Pack’ which has the parts you need.

Web Link
Click Here

 3 to 4

 5 to 6

 7 to 9

 10 to 14

Using TechCard

Assembly Instructions

 
Introduction     Curriculum Topics

Teacher’s notes    Explaining the model

Completing the models   Including Mars & Mars Rover facts

Web Link
Click Here

https://www.youtube.com/watch?v=Eb_-p_0fDUI
https://www.amazon.co.uk/Techcard-Create-parts-Creative-inventors/dp/B089DK2GFB/ref=sr_1_3?dchild=1&keywords=techcard&qid=1592312329&sr=8-3


KS1 (Year 1) 
Structures: Build structures, exploring how they can be made stronger, 
stiffer and more stable.  

KS1 (Year 2) 
Mechanisms: Explore and use mechanisms [for example, levers, 
sliders, wheels and axles]

KS2 (Year 3) 
Complex Structures: Apply their understanding of how to strengthen, 
stiffen and reinforce more complex structures.

KS2 (Year 4) 
Mechanical Systems: Understand and use mechanical systems in their 
products [for example, gears, pulleys, cams, levers & linkages.

KS1 (Year 2) 
Materials: Uses of everyday materials. Identify and compare the 
suitability of a variety of everyday materials, including wood, metal, 
plastic, glass, brick, rock, paper and cardboard for particular uses. 
Find out how the shapes of solid objects made from some materials 
can be changed by squashing, bending, twisting and stretching.  

KS2 (Year 5&6) 
Forces: Pupils should be taught to: Explain that unsupported objects 
fall towards the Earth because of the force of gravity acting between 
the Earth and the falling object. Identify the effects of air resistance, 
water resistance and friction, that act between moving surfaces. 
Recognise that some mechanisms, including levers, pulleys and 
gears, allow a smaller force to have a greater effect.  

 Design Technology 
 

Curriculum Topics

                      Science
Curriculum Topics

STEM stands for Science, Technology, Engineering and Maths 

STEM is a universally recognized approach to teaching these subjects 
together within the context of practical activities and workshops. 

STEM teaching was developed to encourage pupils understanding 
and interest in engineering and to be aware of career opportunities in 
this subject. 

The advantage of a STEM approach is it gives the study of science 
and maths a practical application. Topics that can otherwise seem 
abstract and difficult to comprehend can become more easily 
understood when they are investigated as part of a practical project.

In recent years some educators have evolved STEM to ‘STEAM’ 
where the ‘A’ represents the ‘arts’ and acknowledges the significance 
of design awareness and skills in the field of engineering and 
technology. 

                         STEM
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MECHANISMS
The Mars Rover uses 
wheels and axles so that 
it can move easily by reducing 
friction with the ground. The 
articulated rover also uses a 
‘pivot’ which allows one set of 
wheels to move up and down 
so the rover can go 
over bumpy ground.

STRUCTURES
TechCard mimics the way 
many real world structures are 
made strong. Before being 
folded, the flat TechCard base 
is not strong but becomes 
structurally useful when folded 
to shape. 

FORCES
Friction is a force that 
effects all mechanisms. It 
occurs when two surfaces 
rub together. We try to 
reduce friction in machines 
so they run more efficiently. 
But friction isn’t always bad. 
Friction is needed between 
the wheels of a vehicle and 
the ground so the wheels can 
rotate and move the vehicle.

Page 3 © TechCard 2021Tips • Info • Ideas • www.techcard.co.uk • Facebook • YouTube • Instagram

Pneumatic Hoist  

We shape materials to 
make them more useful. 
The base becomes strong 
when folded to shape.

Only a small part of the 
wheel touches the ground 
so friction is reduced.

The pivot allows the front 
pair of wheels to move up 
and down.

Friction between the 
wheel and the ground is 
necessary.

Friction between the axle and chassis 
needs to be reduced as it will slow the 
vehicle down.

MARS ROVER Design & Make Project  
Part 2: Teacher’s Notes

The Mars Rover project is ideal for developing basic building skills 
such as measuring and marking and careful cutting and gluing.

The model also involves exploring strong structures and incorporates 
working wheels, axles and pivots. 
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NASA
PERSEVERANCE
MISSION

NASA’s latest mission to Mars 
is due to land the Perseverance 
Rover on February 18th 2021.

The rover will roam the planets 
surface looking for signs of past 
microbial life in rock samples.

The rover will drill and store 
samples to be collected by a 
future mission that will return the 
samples to earth. The sample 
return mission is due to reach 
Mars in 2028!

The core objectives of the 
Perseverance Mission are to 
seek signs of past life, collect 
and store samples and to 
prepare for future human 
missions to the ‘red planet’!

NASA has a wonderful website full of free to use information. 
Here are three great links related to the Mars Perserverance Mission.

MARS ROVER MODEL OPTIONS

MODEL ONE
Simplest construction. Best 
with 4cm wheels.

NASA 
Mars Rovers

3D Perseverance 
Rover

Perseverance Landing 
Animation

MODEL TWO
Extended version. Ideal for 
5cm wheels.

MODEL THREE
Articulated version. Ideal for 
6cm wheels.

Perseverance © NASA

Web Link
Click Here

Web Link
Click Here

Web Link
Click Here

https://spaceplace.nasa.gov/mars-rovers/en/
https://mars.nasa.gov/mars2020/spacecraft/rover/
https://www.youtube.com/watch?v=rzmd7RouGrM


  
 

.

TechCard Girder

TechCard Beam

fold
fold

fold & glue
fold & glue

TechCard Base TechCard Project Base

2.5cm Disc 4cm Wheel

Holes are 4.5mm diameter 
giving a tight push-fit onto the 
5mm axles.

Axles

5cm Wheel 2cm Pulley 4cm Pulley

The axles push-fit into the 
wheels and pulleys. The 
axles rotate through the 
structural parts.

6cm Wheel
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STRUCTURAL PARTS

MECHANICAL PARTS

MARS ROVER Design & Make Project  
Part 3: Using TechCard
TechCard is a set of preformed card parts that cut, fold and glue 
to make structural forms. Card wheels, discs and cams and wood 
pulleys push-fit onto dowel axles.
Additional components such as motors and reusable rivets are 
supplied depending on the kit purchased.
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Cutting TechCard

Folding TechCard

Gluing TechCard

Cutting Dowel Axles

Assembling Mechanical Parts

Use the pin holes between 
the holes as a guide.

Fold bases before gluing.

Finished folds are 90º

 Glue

 Glue

Logos 
underneath

Use PVA Glue

Logos 
underneath

Measure and mark the dowel with a 
pencil and cut with a junior hacksaw

Wheels, discs, and cams 
push-fit onto the axles.

Assemble carefully so as not 
to damage the wheel.

Wheels and cams 
can be glued with 
PVA.

Dowel can be cut by an adult with a craft knife. Mark the dow-
el and roll under the blade to score the dowel and snap apart.

Use a ruler and pencil to mark TechCard before cutting.

Fold panels over and then back to get a neat fold.

Use scraps of card
as glue spreaders.

Apply glue evenly 
and sparingly. 

Use paper clips as clamps. Check folds are neat.

Important! Check axles can turn 
freely where they need to. Widen the 
hole in the TechCard if needed.
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90º

Web Link
Click Here

https://techcard.co.uk/how-to/


Build Level

Parts:
1 x Base
6 x 7.5cm Strips
3 x 10cm Axles
6 x 4cm Wheels
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MARS ROVER Design & Make Project  
Part 4: Model 1 Assembly

 Glue

 Glue

 Glue

 Glue

 Glue

 Glue

Fold and glue the base 
together.

1

2 Glue the strips inside the base 
where shown.

3 Fit a wheel to the end of each axle. Pass the 
axles through the legs and fit wheels.

4 Check the wheels are straight and 
the axles can turn. Glue the wheels. 

Build Level



Parts:
1 x Base
6 x 7.5cm Strips
4 x 5cm Strips
3 x 10cm Axles 
6 x 5cm Wheels
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 Glue

 Glue

 Glue

 Glue

 Glue

 Glue

Fold and glue the base 
together.

1

2 Glue the 5cm strips to four of the 
7.5cm strips to form ‘L’ shapes. Glue 
all the strips into the base as shown.

3 Fit a wheel to the end of each axle. 
Pass the axles through the legs and 
fit wheels.

4 Check the wheels are straight and 
the axles can turn. Glue the wheels. 

Build Level

MARS ROVER Design & Make Project  
Part 5: Model 2 Assembly

Build Level
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 Glue

 Glue

 Glue

 Glue

 Glue

Fold and glue the base 
together.

1

2 Glue four 7.5cm strips 
together into ‘L’ shapes. 
Glue the strips into the 
base where shown. Glue 
two more strips into the 
base.

3 Fit a disc to the end of an axle. Pass 
the axle through the strips on the 
base and two 12.5cm strip. Fit a disc.

4 Fit a wheel to the end 
of each axle. Pass the 
axles through the legs 
and fit more wheels.

5 Check wheels are straight and 
axles can turn. Glue the wheels.

Parts:
1 x Base
6 x 7.5cm Strips
2 x 12.5cm Strips
3 x 10cm Axles 
2 x 2.5cm Discs
6 x 6cm Wheels

Build Level
MARS ROVER Design & Make Project  
Part 6: Model 3 Assembly

Build Level



Complete your Mars Rover 
Design and make parts to complete 
your rover. Use upcycled materials 
like bottle tops and packaging to add 
elements like cameras and drills. 
You can also use paints and felt tips 
to decorate your model and make 
it your own.

   

1 Aerials for 
communication

2 Solar panels for energy

3 Drill for samples

4 Sample Collector

5 Camera

Page 10 © TechCard 2021Tips • Info • Ideas • www.techcard.co.uk • Facebook • YouTube • Instagram

Your Mars 
Rover 
Check List:

Your rover needs to:
√  Move around
√  Generate & store power
√  Drill into the surface
√  Collect samples
√  Communicate & see

Now you are ready to explore...

Page 7
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What do we know about Mars 
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● Mars is the fourth planet from the Sun

● Mars can easily be seen from Earth with the naked eye.

● Mars reddish appearance is caused by the prevalance of iron 
oxide on its surface.

● Mars also has polar ice caps like Earth and a large volcano 
called Olympus Mons.

● Mars is known as a terrestrial planet or rocky planet. Terrestrial 
planets have a solid planetary surface hence making them accessible 
to land exploration vehicles.

W
ha

t d
o we know about Mars?

OSIRIS Mars true color © NASA



Leonardo da Vinci’s helicopter

Mars (NASA) 
Exploration timeline

15 July 1965
Mariner 4 performed the 

first successful flyby of the 
planet Mars, returning the 

first close-up pictures of 
the Martian surface.

400 years ago

20 July 1976

4 July 1997

Viking 1 & Viking 2 were the 
first two spacecraft sent to 

Mars as part of NASA’s Viking 
program. Viking 2 became 

the second spacecraft to soft-
land on Mars on 20th July, 

and the first to successfully 
perform its mission.

The Soujouner Rover was the 
first wheeled vehicle to rove an-

other planet, and was part of the 
Mars Pathfinder mission.

Returned data suggests that 
Mars was at one time warm and 
wet with water existing in liquid 

state and a thicker atmosphere.

Is there life on Mars?
The possibility of life on Mars is a subject of huge interest due to its proximity and similarities 

to Earth. To date, no proof has been found of past or present life on Mars but who knows what 
future explorations will uncover!
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371 Mariner 4 © NASA

Viking 2 © NASA

Soujourner Rover © NASA



Mars (NASA) 
Exploration timeline

4 January 2004
Spirit,(Mars Exploration Rover – A), 
is a robotic rover on Mars, active 
from 2004 to 2010. It was one of two 
rovers of NASA’s Mars Exploration 
Rover Mission. It landed success-
fully within the impact crater Gusev 
on Mars. Both rovers exceeded their 
planned 90-day mission lifetimes by 
many years. Spirit lasted 20 times 
longer than its original design until 
its final communication to Earth on 
March 22, 2010.

January 25, 2004

6 August 2012

Opportunity, (Mars 
Exploration Rover – B) was 
nicknamed “Oppy”. Oppy was 
active on Mars from 2004 to 
last contact in 2018. 

Originally, the scientific team 
thought both Spirit and 

Opportunity would last no 
more than 90 sols. A sol is a 

day on Mars and there are 687 
Earth days in one Mars year.

The reason for this is that it 
was thought that dust would  

accumulate on the rover’s 
solar panels and would stop it 
working. The scientists hadn’t 
accounted for winds on Mars 
to be strong enough to clean 
off the panels. Unexpectedly 
renewed with each changing 
season, the rovers did more 

work than anyone thought 
possible, leading to the 

collection of important data.

Curiosity is the largest and 
most capable rover ever 

sent to Mars. Curiosity set 
out to answer the question: 

Did Mars ever have the right 
environmental conditions to 

support small life forms called 
microbes? Early in its mission, 

Curiosity’s scientific tools found 
chemical and mineral evidence 
of past habitable environments 

on Mars. It continues to explore 
the rock record from a time 

when Mars could have been 
home to microbial life.
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KSC-03PD-0786 Spirit © NASA

365_MER-1280 © NASA

Curiosity Self-Portrait at ’Big Sky’ Drilling Site © NASA

Curiosity is still roaming Mars but will soon be joined by the Mars 2020 Perseverance Rover
which was launched on 30 July 2020.

A Sol is a day 
on Mars and 
there are 687 
Earth days in 

one Mars year.



The latest mission - Perseverance 
(launched 30 July 2020 landing 18 February 2021)

Now imagine you are the next engineer 
to design a new Mars rover to explore 

the red planet...

The Mars 2020/21 Perseverance Rover will 
search for signs of ancient microbial life and pave 
the way for future human exploration of Mars.

Perseverance has the following parts to help with its mission -

Mars Helicopter
The Mars Helicopter, Ingenuity, is to test 

powered flight on another world for the 
first time. It is hitching a ride on the 

Perseverance rover. For the very first 
flight, the helicopter will take off a few 

feet from the ground, hover in the air for 
about 20 to 30 seconds, and land. That 

will be a major milestone as it will be the 
very first powered flight in the extremely 

thin atmosphere of Mars! 
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 Photographs courtesy of St Peter’s CE Primary School, Henfield using TechCard and their imagination!

Body A structure that protects the rovers ‘vital’ organs

Computers to process information

Internal heaters, a layer of insulation, and more
A mast for the cameras to give the rover a 
human-scale
Cameras and instruments that give the rover infor-
mation about it’s environments
A way to extend its reach and collect rock 
samples for study
Parts for mobility

Batteries and power

Antennas for speaking and listening

Brains
Temperature
controls
Neck & head

Eyes & ears

Arm & hand

Wheel & legs

Electrical power

Communications
Perseverance © NASA

 Ingenuity © NASA


