
FLL



Engineering
Design 
Process 

 Identify 

 
 Ite

rat
e 

Co
m

m
un

ica

te

 
 

 
Create 

D
es

ig
n 

CARGO CONNECTSM 3

FIRST ® ®

FIRST ® LEGO® League
Global Sponsors

Division sponsor

FIRST ® ®

®

FIRST

FIRST

FIRST

FIRST ®

®

FIRST ® SM SM

FIRST ®

FIRST



CARGO CONNECTSMTeam Meeting Guide  I  Getting Started 54

®

®

® ®

SM

®
FIRST ® ®

FIRST ®

FIRST ®

FIRST

To Gracious Professionalism®

Coopertition®



CARGO CONNECTSMTeam Meeting Guide  I  Getting Started 76

Gracious 
Professionalism®

Coopertition®

Κάθε συνάντηση ξεκινάει με μια εισαγωγή και τελειώνει με μια 

δραστηριότητα Μοιρασμού. Λεπτομέρειες για αυτές τις δραστηριότητες 

δίνονται στις σελίδες που ακολουθούν, μαζί με σημειώσεις και tips για 

να σας βοηθήσουν να τρέξετε τις συναντήσεις

®

FIRST ®

FIRST

Robot Game Rulebook

ENGINEERINGNOTEBOOK



FIRST ® ®

®

Robot 
Game Rulebook

What are the four parts of FIRST LEGO League Challenge?

Our Notes:

10 Engineering Notebook  I  Sessions

 Introduction  
(10 minutes)

 Read pages 4-9 explaining 
how FIRST ® LEGO® League 
Challenge works. 

 Now that you have read about 
CARGO CONNECTSM, you are 
ready to get started.

  Tasks  
(50 minutes)

 Open the SPIKE™ Prime or 
EV3 Classroom app. Find your 
lesson.

Moves and Turns
Complete the Getting Started 
activities before this session.

Getting Started:  
Start Here, Motors and 
Sensors

 Identify the building and coding 
skills you learned in the lesson 
that will help you solve missions.

• Can you use your fantastic 
coding skills to navigate your 
robot to a model on the mat?

• Can your robot already 
complete any of the missions?

Session 1

Read over the  
Robot Game Rulebook 
for all the details on the 

missions.

Project Spark

many reasons.

• The cost of transporting cargo.
• The time it takes to transport cargo.
• The energy used to transport cargo.
• Ensuring cargo arrives undamaged.

The models you built this session relate to missions in the Robot 

Our Ideas:

CARGO CONNECTSM 11

  Tasks  
(50 minutes)

 Read the Project Spark. 

in Bags 1-4 using Building 
Instruction Books 1-4.

 Check out the Robot Game 
Rulebook. This will be a great 
resource throughout the 
sessions.

 Review the missions that relate 
to the models you built. 

 Discuss how the mission models 
are linked to the Project Spark.

 Brainstorm and record your 
ideas that relate to this Project 
Spark.

 Share  
(10 minutes)

 Get together at the mat.

 Place each model where it 
belongs. Refer to the Field Setup 
section in the Robot Game 
Rulebook.

 Show the robot skills you 
learned.

 Show how the models work and 
explain how they relate to the 
Project Spark.

 Clean up your space.

• Do any of the mission models 
make you think of good ideas for 
the Innovation Project?

• What could you create that 

of transporting a particular 
product?

Efficiency

Use the QR code  

building instructions.
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Σε κάθε κομμάτι της Συνάντησης 

παρέχονται οι εκτιμώμενοι χρόνοι.

Κάθε συνάντηση έχει μια ερώτηση 

Εισαγωγής και περιοχή για 

καταγραφή των απαντήσεων της 

ομάδας.

Σε κάθε συνάντηση στο Εγχειρίδιο 

Μηχανικής παρέχεται χώρος για να 

αποτυπώσει η ομάδα τις σκέψεις, ιδέες, 

διαγράμματα και σημειώσεις της.

Κάποιες 
συναντήσεις έχουν 

αρκετά βοηθητικές 

συμβουλές για την 
ομάδα.

Team Meeting Guide  I  Sessions

Δείτε τη σελίδα 3 στο Robot Game Rulebook για σύνοψη στα 

μοντέλα αποστολών και τα νούμερα στα σακουλάκια τους.

Το Project Spark παρέχει ιδέες 

στην ομάδα σχετικά με το Project 

Καινοτομίας και πώς τα μοντέλα 

αποστολών συνδέονται με το 
θέμα.

Η ομάδα μπορεί να 

χρησιμοποιήσει αυτές τις 

ερωτήσεις Ανασκόπησης στο 

χρόνο του Μοιρασμού. Το 

να μοιράζεται η ομάδα στο 

τέλος είναι ένας καλός τρόπος 

σύνοψης και ανασκόπησης.



Inclusion

Our Notes:

12 Engineering Notebook  I  Sessions

 Introduction  
(10 minutes)

 Think about Inclusion and your 
team. 

 Record examples of how your 
team makes sure everyone is 
respected and their voices are 
heard.

  Tasks  
(50 minutes)

 Open the SPIKE™ Prime or 
EV3 Classroom app. Find your 
lesson.

Competition Ready 

Driving Around

 Determine what coding and 
building skills you can apply in 
the Robot Game.

• How can you aim your robot 
toward a model?

• How can you make your robot 
go the right distance to reach a 
model?

Session 2

How does a 
machine operator 
safely load and 
unload cargo?

Project Spark
How does safety affect how cargo is transported? 
How can you make transporting cargo safer?

• People driving different forms of transportation.  
• Loading and unloading cargo.
• Different forms of transportation used to transport cargo.
• The infrastructure used in transportation.

The models you built this session relate to missions in the Robot 
Game that represent improving the safety of transporting cargo.

Diagram of our solution:

CARGO CONNECTSM 13

Safety

How would a 
safety specialist do 

a safety check before 
transporting large 

cargo?

  Tasks  
(50 minutes)

 Explore the Project Spark. 

 Build the Safety models in Bags 
5-9 using Building Instruction 
Books 5-9.

 Look over the missions that 
correspond to the models. 

 Talk about how the mission 
models relate to the Project 
Spark.

 Draw your solution for a piece 
of equipment or technology that 
could improve safety. 

 In your drawing, include how 
your solution works and label its 
parts.

  Share  
(10 minutes)

 Get together at the mat.

 Place each model where it 
belongs. Refer to the Field Setup 
section in the Robot Game 
Rulebook.

 Share the robot skills you 
learned.

 Show how the models work and 
explain their connections to the 
Project Spark.

questions.

 Clean up your space.

• Can you think of interesting 
ways to safely transport cargo?

• What are examples of 
transportation safety features in 
your community?
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®

Our Team Goals:

Our Notes:

14 Engineering Notebook  I  Sessions

Session 3 Introduction  
(10 minutes)

 Now that you’re familiar with 
FIRST ® LEGO® League 
Challenge, discuss the goals 
you want to achieve for the 
season. 

 Talk about what processes your 
team will follow and determine 
responsibilities.

  Tasks  
(50 minutes)

 Open the SPIKE™ Prime or 
EV3 Classroom app. Find your 
lesson.

Competition Ready 

 Recognize the skills you 

completing missions.

• Can you code your robot to 
navigate to a model on the mat?

• What objects does your robot 
need to avoid?

Project Spark
How can you ensure cargo is transported to where it needs to go, 

infrastructure and innovative ways to reach isolated areas should be 
considered.

• Maintenance of roads, tracks, and transportation systems.
• Repair of infrastructure.
• Creation of new transportation networks to improve access.
• Innovative new forms of transportation.

The models you built this session relate to missions in the Robot 
Game that represent improving access to delivery destinations.

Our Ideas:

CARGO CONNECTSM 15

Access

How does a 
courier deliver 

packages to isolated 
areas?

  Tasks  
(50 minutes)

 Look over the Project Spark. 

 Build the Access models in Bags 
10-12 using Building Instruction 
Books 10-12.

 Connect the missions to the 
models you built. 

 Discuss how the models are 
linked to the problem presented.

 Brainstorm and record your 
ideas that relate to this Project 
Spark.

 Create a list of your innovative 
ideas.

  Share  
(10 minutes)

 Get together at the mat.

 Place each model where it 
belongs.

 Share how the models work and 
the robot skills you learned.

 Demonstrate the models’ 
functions and how they connect 
to the Project Spark.

questions.

 Clean up your space.

• Are there any places in your 
community that would be hard to 
access to make a delivery?

• Can you think of ways to 
improve access to remote 
areas?
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Discovery

Our Notes:

16 Engineering Notebook  I  Sessions

Session 4

How does a 
warehouse worker 

ensure cargo is sorted 
correctly in the sorting 

center?

 Introduction  
(10 minutes)

 Think about Discovery and your 
team. 

 Record examples of how your 
team has learned new skills and 
ideas.

  Tasks  
(50 minutes)

 Open the SPIKE™ Prime or 
EV3 Classroom app. Find your 
lesson.

Colors and Lines

Competition Ready 

Reacting to Lines

 Determine what building and 
coding skills will help you in the 
Robot Game.

• What attachment could you 
create for your robot?

• How would you code an 
attachment?

Project Spark
Transporting cargo across different forms of transportation can 
have a great impact on the overall journey. How can we improve the 
connections between different forms of transportation?

• Mechanisms for sorting goods.
• Devices for unloading or loading cargo.
• Tracking cargo on its journey.
• Communication with the consumer.

The models you built this session relate to missions in the Robot 
Game that represent improving connections between different forms 
of transportation.

Diagram of our solution:

CARGO CONNECTSM 17

Connections

How does a freight 
driver know what routes 
to use when transporting 

cargo?

  Tasks  
(50 minutes)

 Read the Project Spark. 

 Build the Connection models  
in Bags 13-15 using Building 
Instruction Books 13-15.

 Identify the missions that relate 
to the models you built. 

 Discuss how the Project Spark 
and models are linked.

 Draw your solution for a piece 
of equipment or technology that 
could improve how different 
vehicles make connections. 

 In your drawing, include how 
your solution works and label its 
parts.

  Share  
(10 minutes)

 Get together at the mat.

 Put each model where it 
belongs.

 Show how the models operate 
and their connection to the 
Project Spark.

 Show the robot skills you have 
learned.

 Clean up your space.

• Can you think of any ways 
to make better connections 
between different forms of 
transportation?

• What different connection points 
are used for transportation in 
your community?
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Checkpoint 1

ROBOT GAME

®

SM

 



Logo Design:

Guided Mission:

Like all the mission models on the FIRST ® LEGO® League 

In the app, you will:

• Download the program that solves this mission.

• Start your robot in the right position in the launch area.

• Run your robot and watch it complete the mission and score the 
points.

• Think about how to incorporate the Air Drop mission into one of your 
runs for the Robot Game.

• Continue to practice your new skills by revisiting previous lessons or 
moving onto the Advanced Driving Base lesson.

18 Engineering Notebook  I  Sessions

Session 5 Introduction  
(10 minutes)

 Now that you have been working 
together as a team, create a 
team name!

 Design a poster of your team 
name as a logo.

 Be sure each person gets to 
contribute to the poster!

  Tasks  
(50 minutes)

 Open the SPIKE™ Prime or 
EV3 Classroom app. Find your 
lesson.

The Guided Mission

Competition Ready 

Mission

 Read over the guided mission.

 Have fun practicing this guided 
mission until it works perfectly!

• What does the guided mission 
show you about Coopertition®?

• How do you plan to talk with the 
other team at the Robot Game 
about the guided mission?

Research Findings:

CARGO CONNECTSM 19

Investigations   Tasks  
(50 minutes)

 Revisit page 7 and review the 
Project Sparks.

 Think about the great solutions 
you have come up with in the 
previous sessions.

 Research the Innovation Project 
and different problems you have 

 Use this page to capture your 
research.

 Identify the problem your team 
will solve.

 Record your problem statement.

  Share  
(10 minutes)

 Get your team together at the 
mat.

 Show how your robot scores 
points on the guided mission.

 Discuss the problem your team 

next steps. 

 Clean up your space.

• Which transportation problem 
can you explain clearly?

• Is there someone you can 
talk to that is an expert on the 
problem?

CARGO CONNECTSM 1918   I  
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Teamwork

Strategy:

20 Engineering Notebook  I  Sessions

Session 6

Pseudocode is 
written steps for 

your planned robot 
program.

 Introduction  
(10 minutes)

 Think about Teamwork and your 
team. 

 Record examples of how your 
team has learned to work 
together.

  Tasks  
(50 minutes)

 Watch the Missions part of the 
season video again.

 Start to think about your mission 
strategy.

 Design an effective work plan.

 Discuss which missions your 

 Complete the Pseudocode 
page.

 Think about how the program 
will make your robot act. 

 Revisit the earlier lessons or do 
the optional lesson listed below.

 Amend the guided mission code 
so it works on the advanced 
driving base.

Angles and Patterns

Competition Ready 

Advanced Driving 
Base

• What does your robot need to 

you have chosen?
• What is your Robot Game 

strategy to complete missions?

Record important information here.

22 Engineering Notebook  I  Sessions

Teamwork Introduction  
(10 minutes)

 Research the problem you 
chose and any existing 
solutions. 

 Generate solution ideas. 
Remember, your solution should 
be a piece of equipment or 
technology.

 Make a plan for how you will 
develop your solution. Use the 
Planning page as a tool.

 Be sure to use a variety of 
sources and keep track of them 
on the Innovation Project 
Planning page.

  Share  
(10 minutes)

 Get together at the mat. 

 Review your Pseudocode 
page. Make changes to the page 
if necessary.

 Explain what you discovered 
in your research. Discuss any 
solution ideas. 

 Clean up your space.

• Are there existing solutions to 

could improve? 
• Do you have brand-new solution 

ideas to your problem?

• What information are you looking for?

• Does this source have information relevant to your project?

• Can you use different types of sources such as credible Internet websites, 
books, and experts?

• Is this a good and accurate source of information?

Session 6 continued

CARGO CONNECTSM 21

Pseudocode

ROBOT PATH DIAGRAM

CODING STEPS

Draw the route your robot will take to complete the mission.

Go to the app and 

Explore which 

move like the 
planned coding 
steps that you 

Write out the moves the robot should make to complete the mission.

Mission Name:

Move 4

Move 5

Move 6

Move 7

Move 9

Complete this page in Session 6.
CARGO CONNECTSM 23

Innovation Project Planning

PROCESS

Describe the process you followed to develop your solution.

Write down where you got your information and details such as the title, author, and website.

Complete this page in Session 6.

CARGO CONNECTSM 2120   I  



Gracious Professionalism
value of others, and respect others and the community.

24 Engineering Notebook  I  Sessions

Session 7

You could modify 
the existing robot 

you’ve used in past 
sessions.

 Introduction  
(10 minutes)

 Think about Gracious 
Professionalism®. 

 Write ways your team will 
demonstrate this in everything 
you do.

 Look over pages 21 and 31 
in the Robot Game Rulebook 
to see how Gracious 
Professionalism® is evaluated 
during the tournament.

  Tasks  
(50 minutes)

 Design and create your robot 
that can attempt the missions in 
the Robot Game. You can also 
improve the existing robot used 
in the previous sessions.

 Create a program for each new 
mission you attempt. You could 
combine mission solutions into 
one program.

 Test and improve your robot and 
its programs. 

 Develop your coding skills by 
revisiting the lessons in the app.

 Revisit previous lessons, 
advance through the rest of 
the unit, or work on solving the 
missions.

• Can you follow how the code on 
your device is making your robot 
move?

• How can you iterate and 
improve on the existing Robot 
Design used in previous 
sessions?

CARGO CONNECTSM 25

Solutions

PROJECT DESCRIPTION

PROJECT DRAWING

  Tasks  
(50 minutes)

 Develop and create your project 
solution.

 Sketch your solution. Label the 
parts and how it will work.

 Describe your solution and 
explain how it solves the 
problem.

 Create a prototype model or 
drawing of your solution. 

 Document the process you use 
to develop your solution on the 
Innovation Project Planning 
page 23.

  Share  
(10 minutes)

 Get together at the mat. 

 Show the team any new coding 
skills you learned.

 Discuss your research and your 
project solution.

 Clean up your space.

• Can you describe your 
innovative solution and how it 
solves your problem?

• Does your solution involve 
a piece of equipment or 
technology?
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Coopertition®
Coopertition®: We show that learning is more important than winning. 
We help others even as we compete.

Design Process:

26 Engineering Notebook  I  Sessions

Session 8

How would a 
robotic engineer 
design robots to 

make transporting 
cargo more 

 Introduction  
(10 minutes)

Coopertition®. 

 Note ways your team will 
demonstrate this at an event.

  Tasks  
(50 minutes)

 Decide which mission to attempt 
next. 

 Think about your mission 
strategy and work plan.

 Build any attachments you need 
to complete missions. 

so your robot completes the 
mission reliably. 

 Be sure to document your 
design process and testing for 
each mission!

• Is the program for each mission 
saved on your electronic 
device? 

• In what order will you run the 
missions in the Robot Game?

Plan to Share:

Our Improvements:

CARGO CONNECTSM 27

Planning   Tasks  
(50 minutes)

 Make a plan to share about your 
solution with others!

 Evaluate your present solution. 

 Iterate and improve to make it 
better based on feedback.

 Determine if you can do any 
testing of your solution.

 Use the elements from Bag 16 
to build a model that represents 
your Innovation Project solution.

  Share  
(10 minutes)

 Get together at the mat. 

 Show any new missions you 
have been working on. 

 Discuss how you will share 
about your solution with others.

 Clean up your space.

• How can you realistically 
implement your Innovation 
Project solution?

• Could your project solution be 
manufactured and what would 
it cost?
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Innovation: We use creativity and persistence to solve problems.

Iterations and Improvements:

Session 9 Innovate

28 Engineering Notebook  I  Sessions

How does 
an engineer 

create innovative 
designs?

 Introduction  
(10 minutes)

 Think about Innovation and 
your team. 

 Record examples of how your 
team has been creative and 
solved problems.

  Tasks  
(100 minutes)

 Code your robot to complete 
Innovation Project mission 
(M01) using the model you 
created. 

 Think about your mission 
strategy on the mat and the 
missions you will solve. 

 Continue to create a solution for 
each mission as time allows.

 Test, iterate, and improve your 
robot and Innovation Project 
solutions. Be sure to document 
all this.

  Share  
(10 minutes)

 Get together at the mat.

 Show the work completed on the 
Innovation Project and Robot 
Game.

 Look over the Core Values 
rubric. Talk about how you will 
demonstrate Core Values at 
the event. 

 Clean up your space.

• What features on your robot 
show good mechanical design? 

• Have you made changes to your 
project solution based on advice 
from others during sharing?
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Checkpoint 2

FIRST ® ®

ROBOT DESIGN
®

ROBOT GAME

Coopertition®

Gracious Professionalism®



Impact: We apply what we learn to improve our world.

Presentation Script:

Session 10 Iterate

CARGO CONNECTSM 29

How will 
your Innovation 
Project solution 

have an impact on 
others?

 Introduction  
(10 minutes)

 Think about Impact and your 
team.

 Record examples of how 
your team has had a positive 

  Tasks  
(100 minutes)

 Plan out your project 
presentation. Refer to the 
Innovation Project rubric for 
what to cover. 

 Write out your Innovation Project 
presentation script.

 Make any props or displays that 
you need. Be engaging and 
creative!

 Continue to create, test, and 
iterate on your robot solution.

  Practice a 2.5-minute Robot 
Game with all your completed 
missions.

  Share  
(10 minutes)

 Get together at the mat. 

 Share the project presentation 
work completed. 

 Share what missions you have 
completed.

 Discuss how everyone will be 
involved in the presentation. 

and clean up your space.

• How did you decide which 
missions to attempt?

• How can your Innovation Project 
solution help your community? 

Explanation Script:

Session 11 Practice

30 Engineering Notebook  I  Sessions

Review the 
Judging Session Flow 
Chart to see how you 

will present your Robot 
Design and Innovation 

Project.

 Introduction  
(10 minutes)

 Create a sports playing card 
for each person on the team. 
You can use these to highlight 
each person on the team at your 
event.

 Explain about yourself and 
how you enjoy FIRST® LEGO® 
League Challenge!

  Tasks  
(100 minutes)

 Continue working on your 
Innovation Project presentation. 

 Plan and write out your Robot 
Design explanation. Refer to the 
Robot Design rubric for what to 
cover. 

 Make sure everyone can 
communicate about your design 
process and programs.

 Determine what each person on 
the team will say.

 Practice your full presentation.

  Share  
(10 minutes)

 Get together at the mat. 

 Discuss the presentation and 
each person’s role. 

  Run a practice 2.5-minute match 
and explain what missions are 
done. 

 Decide what else needs to be 
done and clean up your space.

• Do you have a plan for what 
to do if one mission does not 
work? 

• Does everyone have a speaking 
part in the presentation?

CARGO CONNECTSMTeam Meeting Guide  I  Getting Started 2928



Fun: We enjoy and celebrate what we do!

Session 12 Prepare

CARGO CONNECTSM 31

Have  
more time? 

Continue solving 
missions and working on 
your Innovation Project 

before your event!

 Introduction  
(10 minutes)

had Fun. 

 Record examples of how your 
team has had fun throughout 
this experience.

  Tasks  
(100 minutes)

 Rehearse your full presentation 
communicating your robot and 
project solutions.

 Demonstrate Core Values when 
you present!

 Have practice 2.5-minute Robot 
Game matches.

 Review the Prepare for Your 
Event page 32.

  Share  
(10 minutes)

 Review all the Core Values, 
Innovation Project, and Robot 
Game rubrics.

 Provide helpful feedback after 
the presentation to each other 
based on the rubrics.

 Clean up your space.

• Are all the different LEGO® 
pieces you need to attach to 
your robot for each mission 
ready?

• Is everyone ready to speak 
loudly, smile, and have fun?
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