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The F1 Grand Prix STEM Design Challenges 
are an Australian education initiative 
aimed at giving all primary and secondary 
students in Victoria the opportunity 
to learn about Science, Technology, 
Engineering and Maths in the context of 
motorsport. The challenges are designed 
to support Victorian teachers to build their 
pedagogical knowledge in STEM disciplines 
across curriculum areas.

Teachers are provided with resources in this 
kit which have been matched to Victorian 
Curriculum achievement standards. 
Teachers also have the opportunity to 
show evidence of student learning through 
the completion of self assessment rubrics 
included with each Design Challenge. 

The Challenges aim to spark the curiosity 
of students and encourage deeper 
engagement with STEM skills that are so 
vital for our next generation of learners 
succeeding in a technology-driven world.

3 STEM Design Challenges have been 
developed with different levels of increasing 
complexity so that primary and secondary 
students can choose to take up the 
Challenge that best suits their own skill and 
interest levels.

PIT LANE ROBOT DESIGN 
CHALLENGE
With the increasing focus on STEM in schools across 
Australia, more and more educational institutions are 
implementing robotics programs for their students.

The essential STEM skills for developing creative 
thinkers and problem solvers can be taught by using 
robots and the design principle behind their invention 
in every classroom, even without access to the  
physical robots.

This Challenge focuses on core Mathematical,  
Literacy and Design skills. Students will be guided 
through a series of lessons to educate them on how  
Pit Lane operates.

From there students are challenged to name and 
design a Pit Lane Robot from base mathematical 
shapes and write a descriptive piece explaining how 
their robot helps Pit Lane operate more efficiently.

The final winner will be announced at the 2018 
Formula 1® Rolex Australian Grand Prix within 
the Industry & Innovation Precinct on Friday 23rd 
March and their design will be showcased to event 
attendees.
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1.  INSIDE PIT LANE

AIMS

These activities will assist students to:

1.  Understand how Science, 
Technology, Engineering and 
Mathematics are used in motorsport.

2.  Discuss how the impact of emerging 
technologies, including robotics, is 
changing how we work.

3.  Explore design based thinking using 
STEM disciplines.

ACHIEVEMENT STANDARDS

ENGINEERING PRINCIPLES AND 
SYSTEMS
•  Explore how technologies use forces 

to create movement in designed 
solutions (VCDSTC014)

READING - INTERPRETING, 
ANALYSING, EVALUATING
•  Use comprehension strategies to 

build literal and inferred meaning 
about key events, ideas and 
information in texts that they listen to, 
view and read by drawing on growing 
knowledge of context, text structures 
and language features (VCELY186)

TEACHING POINT

When delivering these activities, we recommend 
writing the learning intentions on the board in 
student friendly language so that students are 
aware of the focus of the activity.

Reviewing the learning intentions at the 
conclusion of the activity is a great way of 
reinforcing key concepts.

WHAT IS A PIT LANE?

Learning Intentions

•   Students demonstrate they understand the 
purpose and function of Pit Lane by using relevant 
vocabulary appropriately.

•   Students can identify the main responsibilities of 
the Pit Lane crew and consider ways that robots 
could complete those tasks.

Resource

Pit Lane Guided Reading Activity  
https://www.youtube.com/watch?v=lmqtsU_5_Lg

Method

1.   Explain to students that this is a foundation 
lesson with background information necessary to 
complete the Pit Lane Robot Design Challenge.

2.   The class read the Pit Lane Guided Reading text 
and discuss key vocabulary with students.

3.   Watch the Pit Lane Youtube video with students 
and ask them to identify what tasks are being 
completed.

4.   Ask students to summarise the text in their own 
words using the vocabulary list.

5.   Students can then complete the included  
word search.

TIME: 30+ Minutes
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1.  INSIDE PIT LANE

Even though drivers get most of the attention, Formula 
One racing is a team sport. During the race every car 
needs to take at least 1 pit stop. This means changing a 
car’s tyres, replacing damaged parts and adjusting front 
wings in a matter of seconds.

The car is guided into its pit by the ‘lollipop man’, 
named for the shape of the long ‘stop’ sign he holds in 
front of the car. The car stops in a precise position and 
is immediately lifted off the ground with a jack. Three 
mechanics are involved in changing a single wheel. One 
to remove the wheel, one to fit a new one and one to 
refit the wheel with a high-speed airgun.

Other mechanics can also make other changes to the 
car during the pit stop like adjusting the angle of the 
front and rear wings. Sometimes they even need to 
replace the entire front end of the car! Other team 
members also need to refill the car’s fuel while this  
is happening.

When the mechanics are finished they step back and 
raise their hands. It’s then up to the ‘lollipop man’ 
to control the car’s departure from the pit box and 
make sure no other cars are passing in the pit lane. 
To improve this transition, many teams use traffic light 
systems instead of the lollipop man.

It’s important to complete a pit stop as quickly as 
possible. Pit crews spend hundreds of hours practicing 
wheel changes.

The best pit crews are able to do all of this in around 
two seconds. Could you design a robot that is faster?
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1.  INSIDE PIT LANE

GLOSSARY
Pit stop - when a race car stops in the pits during 
a race for refuelling, new tyres and repairs

Precise - an adjective that means exact or 
accurate

Jack - a mechanical device used as a lifting 
device to lift heavy loads

Wings - Parts of a race car at the back and front 
designed to make the car faster

Fuel - a liquid that is used in car engines to  
create power

Mechanic - an expert who repairs and maintains 
vehicle engines and other machinery

Departure - when it is time to leave

Transition - a time when things are changing or 
being changed

Glossary 

Pit stop- when a race car stops 
in the pits during a race for 
refuelling, new tyres and repairs 
Precise- an adjective that 
means exact or accurate 
Jack- a mechanical device used 
as a lifting device to lift heavy 
loads 
Wings- Parts of a race car at the 
back and front designed to make 
the car faster 
Fuel- a liquid that is used in car 
engines to create power 
Mechanic- an expert who 
repairs and maintains vehicle 
engines and other machinery 
Departure- when it is time to 
leave 
Transition- a time when things 
are changing or being changed

Pit stop         Precise          Jack
Wings        Fuel        Mechanics
Departure   Transition     Grand Prix
Melbourne Race track         Engine

INSIDE PIT LANE
PIT STOP 
PRECISE 
JACK
WINGS 
FUEL 
MECHANICS
DEPARTURE
TRANSITION
GRAND PRIX
MELBOURNE
RACE TRACK
ENGINE

WORD SEARCH
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2.  DESIGN A PIT LANE ROBOT

AIMS

These activities will assist students to:

1.  Understand how Science, 
Technology, Engineering and 
Mathematics are used in motorsport.

2.  Discuss how the impact of emerging 
technologies, including robotics, is 
changing how we work.

3.  Explore design based thinking using 
STEM disciplines.

ACHIEVEMENT STANDARDS

CREATING DESIGNED SOLUTIONS
•  Visualise, generate, and communicate 

design ideas through describing, 
drawing and modelling (VCDSCD019)

ENGINEERING PRINCIPLES AND 
SYSTEMS
•  Explore how technologies use forces 

to create movement in designed 
solutions (VCDSTC014)

TEACHING POINT

This activity gives students an opportunity to 
explore the role robotics play in everyday life 
and how many industries have been transformed 
by the use of robotics.

The activity also builds a richer language 
through which to describe and understand the 
world of STEM.

Learning Intentions

•   Students understand how robots can be used to 
perform complex tasks.

•   Students can draw a labelled drawing of a Pit Lane 
robot prototype.

Resource

Pit Lane design worksheet

Method

1.   Show students the Pit Lane design worksheet and 
discuss what each image represents.

2.   Ask students to consider what type of robot would 
be able to replace a Pit Crew.

3.   Ask students to brainstorm the functions the robot 
would need to do.

4.   Have students draw a rough robot design on the 
brief template labelling all the key features of  
the robot.

5.   Ask students to share their designs and explain 
how their robots work.

TIME: 30+ Minutes

WHAT COULD A ROBOT DO?

7.                                                              2018 Formula 1 rolex Australian Grand Prix



2.  DESIGN A PIT LANE ROBOT

NAME:

Robots have changed the way cars are produced 
in factories. Imagine what type of robot could 
perform the same tasks as the Pit Crew. 

Draw your design in the box below.

Image Credit- Belle Deesse Image Credit- ABB Robotics - ABB Group
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3.  DESIGN A PIT LANE ROBOT

AIMS

These activities will assist students to:

1.  Understand how Science, 
Technology, Engineering and 
Mathematics are used in motorsport.

2.  Discuss how the impact of emerging 
technologies, including robotics, is 
changing how we work.

3.  Explore design based thinking using 
STEM disciplines.

ACHIEVEMENT STANDARDS

CREATING DESIGNED SOLUTIONS
•  Visualise, generate, and communicate 

design ideas through describing, 
drawing and modelling (VCDSCD019)

ENGINEERING PRINCIPLES AND 
SYSTEMS
•  Explore how technologies use forces 

to create movement in designed 
solutions (VCDSTC014)

MATERIALS AND TECHNOLOGIES
SPECIALISATIONS
•  Explore the characteristics and 

properties of materials and 
components that are used to create 
designed solutions (VCDSTC017)

SHAPE
•  Recognise and classify familiar 

twodimensional shapes and three 
dimensional objects using obvious 
features (VCMMG098)

TEACHING POINT

This activity integrates perfectly with 
mathematics inquiry into 2D and 3D shapes.

Discussion around the difference between 
shapes and lessons that focus on naming 
and identifying shapes would be a perfect 
compliment to this activity.

Learning Intentions

•   Students can draw a labelled drawing of a Pit Lane 
robot prototype.

•   Students can correctly identify 2D and 3D shapes in 
their robot designs.

Resource

Pit Lane design worksheet 2

Method

1.   Discuss with students how their robot design can 
be made out of combinations of 2D and  
3D shapes.

2.   Have students refine their robot drawing on the 
design brief template labelling all the key features 
of the robots.

3.   Ask students to circle and label as many shapes as 
they can recognise from their design.

4.   Have students explain how their robot design works.

TIME: 30+ Minutes

HOW DOES IT WORK?
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3.  DESIGN A PIT LANE ROBOT

Draw your Pit Lane Robot Design. Circle and name all the 2D and 3D shapes you recognise.

Explain how your robot works.
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4.  ASSESSMENT

AIMS

These activities will assist students to:

1.  Understand how Science, 
Technology, Engineering and 
Mathematics are used in motorsport.

2.  Discuss how the impact of emerging 
technologies, including robotics, is 
changing how we work.

3.  Explore design based thinking using 
STEM disciplines.

ACHIEVEMENT STANDARDS

META-COGNITION
•  Consider ways to express and 

describe thinking activity, including 
the expression of feelings about 
learning, both to others and self 
(VCCCTM007)

QUESTIONS AND POSSIBILITIES
•  Consider personal reactions to 

situations or problems and how these 
reactions may influence thinking 
(VCCCTQ002)

INTERACTING WITH OTHERS
•  Engage in conversations and 

discussions, using active listening, 
showing interest, and contributing 
ideas, information and questions, 
taking turns and recognising the 
contributions of others (VCELY210)

TEACHING POINT

This self assessment rubric can be used 
to inform formal assessment against the 
achievement standards for each activity.

Report writing comments can be developed 
using the language from the rubric.

Learning Intentions

•   Students will reflect on their learning through the 
Design Challenge.

•   Students will complete the self assessment rubric 
and explain new knowledge and understandings.

Resource

Student assessment rubric

Method

1.   Ask students to reflect on the learning throughout 
the Design Challenge and share with a partner.

2.   Have students complete the self assessment rubric.

3.   Ask students to present their self reflections to a 
new partner and identify areas for further inquiry.

TIME: 30+ Minutes

STUDENT REFLECTION
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4.  ASSESSMENT

PIT LANE ROBOT DESIGN CHALLENGE
student self reflection

Teachers Assessment

NAME:

I AM ABLE TO SOMEWHAT WELL VERY WELL
Explain how a Pit Crew operates

Design and draw a labelled diagram of a robot

Use my words to explain how my robot works

Identify 2D and 3D shapes in my design

BEGINNING CONSOLIDATED MASTERED
Can explore how technologies use forces to 
create movement in designed solutions

Can visualise, generate, and communicate design 
ideas through describing, drawing and modelling

Understands how technologies use forces to 
create movement in designed solutions

Recognises and classifies familiar two-dimensional 
shapes and three-dimensional objects

What did you enjoy most about this challenge?

Which part was the most interesting?

Teacher Comment:
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5.  WHERE TO NEXT?

DESIGN CHALLENGE
For your chance to win both student and school 
prizes, please judge the best entry per class 
within your school.

The school can then submit these winning 
designs, clearly labelled with the student’s name, 
class, grade and school for judging via the 
submission portal on the AGPC website.

Expert judges from the STEM Circle, Grand 
Prix Association and Sponsor will choose the 
best design.

The winning student will win their very own 
mBot Makeblock Robot Kit (valued at $150).

The winning school will win 6 x mBot Makeblock 
Robot Kits plus a 2 hour session from EE 
Hobbies to learn how to build the mBot and 
educate with Makeblock and STEM education 
(valued at $1900).

Designs must be submitted by March 9, 2018 at 
https://aus.gp/stem

EXCURSION OPPORTUNITY
The Australian Grand Prix Association is 
providing every student a free pass to attend the 
Industry & Innovation Precinct over two days, 
22nd and 23rd March.

The Driving Learning education program 
provides a perfect immersion activity to 
culminate your STEM Design Challenge unit.

It is an onsite destination to capture young 
minds, challenge possibilities and create future 
innovators. All activities are designed to evoke a 
love for STEM based subjects and local experts 
are on hand to show how students can choose 
subjects necessary to explore these careers.

Students will be able to see STEM live in action 
and valuable class discussion can be had based 
around how well they think their robot designs 
would work in this real life situation.
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