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Dear teams,

We are the non-profit association HANDS on building, tinkering and testing as well as at your
TECHNOLOGY e.V. Since our foundation in 2002, tournament!
we have successfully supported STEM education

and have organized research and robotics tour- Your team at
naments. We conduct FIRST LEGO League in

. ) HANDS on
Germany, Austria and Switzerland. h’; TECHNOLOGY

We are really happy that you will join us this

season! On behalf of our whole team and the

board, we would like to wish lots of fun, memorable For more information, go to
moments and a lot of success while planning, www.hands-on-technology.org

M FIRST
LEGO
LEAGUE

CHALLENGE

FIRST® LEGO® LEAGUE GLOBAL SPONSORS

education The LEGO Foundation

CHALLENGE DIVISION SPONSOR @ A eton
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Use the sessions in this
Engineering Notebook as a guide
for your team’s journey through
the FIRST® IN SHOWSM season
presented by Qualcomm and
MASTERPIECE®M challenge.

Use the Core Values and the
engineering design process

throughout your team journey.
Have lots of fun as you develop
new skills and work together! This
notebook is a great resource to
share at your judging event, but it
isn’'t required. Check out careers
related to the season theme at the
end of this notebook.

FIRST® Core Values

We are stronger
when we work
together.

G

Teamwork

We enjoy and
celebrate what we
do!

We respect
each other and
embrace our
differences.

fi

Inclusion

We explore new
skills and ideas.

Discovery

\dentif!,

ubise0

We apply what we
learn to improve
our world.

@ We use creativity

and persistence to
solve problems.

Innovation

Research

Project

Core
Values

Each of these four equally weighted
parts of FIRST® LEGO® League
Challenge accounts for 25% of your
total performance at your event.

Core Values should be
demonstrated at the event, where

you will showcase your team’s
amazing work on robot design

and the research project. These
three parts will be evaluated during
the judging session. Your robot’s
performance will be evaluated
during the robot game.

Gracious Professionalism®

is a way of doing things that
encourages high-quality work,
emphasizes the value of others,
and respects individuals and the
community.
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Coopertition®is showing that
learning is more important than
winning. Teams can help others
even as they compete.

We express our Core Values
through Gracious Professionalism,
and this will be evaluated during
robot game matches.



Challenge Story

Izzy has an assignment to use
technology to help her share
her passions. Skateboarding
is her passion.

She is not allowed to create a
video, so she is looking around for
inspiration and advice.

As she’s leaving home, |zzy sees Anna, the museum curator. She
asks Anna for help.

Think about the audience
and how you can make

it interesting and fun

for them to learn about
something new!

Anna rushes to the
museum to meet a
team setting up a new
immersive exhibit.

Passing by the movie set . . . e l l

Izzy meets Emily, the studio’s
visual effects director.

| New technology can help
to immerse an audience.

| the audience forget that
what they are seeing is
) not real!

B L

Emily must get to a test screening
of her latest movie.
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Challenge Story

o )
Technology can really
engage the audience |

in the magic of a live
performance!

Izzy then bumps into
Sam, who cannot stop
and talk.

She has rushed from the
theater, where she is the
stage manager.

She needs to collect
equipment from the movie
set.

Sound technology
helps musicians

to have a powerful
impact on their
audience. Try using
this!

On her way to the
skate park, Izzy
spots Noah, the
sound engineer,
leaving the studio.
She asks him for his
help, but he is on
his way to the music
concert.

At the skatepark . . .

Izzy uses the audio recorder to record
the sound of her skating.

i

She loves the result, which captures
the exciting sounds of her. . .

. and the other skaters cheering her on.

MASTERPIECES 5



ResearchProject

How we share our own hobbies and interests with
others can be an expression of our creative selves.
People who work in the arts can teach us a lot about
how to communicate, how to engage, and how to
entertain an audience of any size. What can you
learn from museums, theaters, and films that can
help you share what you love to do?

How can you use technology and the arts to help

STA RT engage others or increase participation in what you

love to do?

=> Identify a specific problem related to =) Share your ideas, collect feedback, and
sharing your hobbies or interests. iterate on your solution.
Performing. Reading. Collecting. Skateboarding. The more you iterate and develop your ideas, the
Your hobbies and interests might be different from more you will learn. What impact will your solution
your friends’. Can you teach people about your have on your audience?

hobby in a way that makes it fun and engaging?
=» Communicate your solution with a live

=» Research your problem and solution presentation at an event.
ideas. Prepare a creative and effective presentation that
Explore the many ways people share their interests clearly explains your innovation project solution
with others. Using the arts as a guide, think about and its impact on others. Make sure your whole
creative ways you could teach people about what team is involved in sharing your progress.

you love to do. Can you find a fun way to get more
people interested in your hobby? How can you use
technology to make learning about your interests
more immersive? Are there any experts you could
interview?

-) Design and create a solution that helps
people learn about your passions!

Use your research and explorations to either
improve an existing way your hobby is shared or
design a new innovative way to share! Can you
think of any technology that could be used in a
new or creative way? Make a drawing, model, or
prototype of your solution.

Use your critical thinking and
innovation to inspire others
to learn and be entertained
with FIRST® IN SHOWsSM
presented by Qualcomm.

6  Engineering Notebook | Getting Started
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Robot Design and

Robot Game

This year's MASTERPIECES robot game is about
the technology that will improve an audience’s
experience of a creative production. Points are
scored by activating different types of technology.
The experts involved in designing the shows and the
audience members need to be delivered to various
venues around the mat.

STAR Design and create a robot that will complete missions
in the robot game.

-) Build your mission models and identify -) Test and iterate on your robot solution
your mission strategy. to complete missions.
Each mission and model provides inspiration for Iterate on your robot design and programs with
possible solutions to your innovation project. You continual testing and improvements.
will learn from four experts and discover the
technology they use in their jobs. You can complete é Communicate your robot design
the missions in any order! solution at judging.

Prepare a short presentation that clearly explains
the process your team used to create your robot
and programs and how they work. Make sure your

=» Design and create your autonomous
robot and programs.

Create a plan for your robot design. Build a robot whole team is involved.
and its attachments using LEGO® Education
SPIKE™ Prime or any LEGO Education- =» Compete in robot game matches.

compatible set. Code your robot to complete a
series of missions autonomously in a 2.5-minute
robot game to score points.

Your robot starts in a launch area, tries missions
in an order of your team’s choosing, and returns
anywhere into home. You can modify your robot
when it is in home before launching it again. Your
team will play multiple matches, but only your
highest score matters.

| obot Game
\ ® Rulebook
|

LEAGUE

Your innovative robot design,
clear mission strategy, and
functional programs are key in
the FIRST® IN SHOWSM season
presented by Qualcomm.

s
@ed\ma‘“ﬂ
S

DYOFIRST
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Team Roles

Here are sample roles your team can use during the Challenge experience. The goal is to build your team
sessions. Everyone on the team should experience to be confident and capable in all aspects of FIRST
each role throughout their FIRST® LEGO® League LEGO League Challenge.

Creative Designer
ommunicator
Creates innovative
designs for Concentrates -
solutions to be Researcher on how to Project Manager

discussed with the communicate Focuses on time

Team Captain team. Investigates ideas the team’s work. management and
and finds relevant Writes scripts reparing for the
Shares teaTh research from and prepares Eve%t. ?
progress wi different sources to presentations.

facilitator. Ensures
session tasks are
completed.

inform the team’s
decision-making.

6
-
e
Material Manager Mission Strategist perates the device

Gathers materials LEGO mission Analyzes the Robot programs in the app.
needed for session models following Game Rulebook and
and returns the building leads team strategy
materials. instructions and discussions on
builds your robot. which missions to
attempt.

Engineering Notebook | Getting Started




FIRST® LEGO® League Challenge Overview

CORE VALUES : Your team will:

Demonstrate FIRST® Core Values * Apply teamwork and discovery to explore the
in everything you do. Your team challenge.
will be evaluated during the robot

R g * Innovate with new ideas about your robot and
game and the judging session.

project.
L
» Show how your team and your solutions will have an
impact and be inclusive!
* Celebrate by having fun in everything you do! KY
o~
ROBOT DESIGN Your team will: .
L ]
Your team will prepare a short + Identify your mission strategy.
explanation on your robot design, - Design your robot and programs and create an o o
programs, and strategy. effective plan. =
* Create your robot and coding solution. ® ‘s .o’
* L ]
L] i L] t
Iterate, test, and improve your robot and prog’am._ﬁ o 9 .
+ Communicate your robot design process and b
everyone’s contributions. &
« °* &
L ]
L
v 0@
ROBOT GAME Your team will: ®
Your team will have three : * Build the mission models and follow the field setup
2.5-minute matches to complete to put the models on the mat.
as many missions as possible. * Review the missions and rules.
* Design and build a robot.
» Explore building and coding skills while practicing
with your robot on the mat.
» Compete at an event! s .
-5 ';, L Y
e L]
RESEARCH Your team will: .
PROJVECT « Identify and research a problem to solve. P e’
Your team will prepare a live, » Design a new solution or improve an existing one "?_ ¥
engaging presentation to explain based on your selected idea, brainstorming, and = 9 °
the work you have done on your plan. ¢ -
research project. « Create a model, drawing, or prototype. g ' L
+ Iterate on your solution by sharing it with others and ® _ .
collecting feedback. s . °
« Communicate your solution’s impact. e
(] = P .
e L]

MASTERPIECES 9



=> Introduction
(10-15 minutes)

Watch the season videos and
read pages 3—9 on how FIRST® Ve ~
LEGO® League Challenge works What are the four parts of FIRST LEGO League Challenge?
and the MASTERPIECESM
challenge.

=>» Tasks
(50-60 minutes) \

Open the SPIKE™ Prime app.
Click the Start button. Our Notes:

Tutorial
| Activities: 1-6

[ education

Check out the Robot Game
Rulebook for mission details.

=> Reflection Questions

» How could stopping a motor
help you solve a mission with
your robot?

* What do you know about your
teammates’ interests and
hobbies?

* What are resources that can
help you learn more?

10 Engineering Notebook | Sessions


https://www.first-lego-league.org/en/2023-24-season/season-documents

Museum Curator

Think about and research:

* Who visits museums and why?

* What kind of technology is used
to help people interact with a
museum exhibit?

Project Spark

Museums are places where
people learn about art, culture,
science, history, and more.
Technology is often used to make

) ) . * Who are the people that
learning more interesting and work behind the scenes at a
engaging. museum?

* How do museums protect and
preserve their exhibits and
artifacts?

\\§
Our Ideas:
Anna

4 What technology
used at the
museum will give
Izzy ideas for her
assignment?

N

=) Tasks
(50—60 minutes)

Read the Project Spark.

Build the Museum Curator
models in Bags 3, 5, and 11.

Review the missions that relate
to the models you built.

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

Capture your ideas.

=>» Share
(10—15 minutes)

Get together at the mat.

Refer to the field setup section
of the Robot Game Rulebook for
the models pictured below.

Place each model where it
belongs. Show the robot skills
you learned.

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

Discuss the reflection questions.

Clean up your space.

=) Reflection Questions

* What research project ideas do
the mission models spark?

* What kind of technology do
museums in your community
use?

MASTERPIECES™ 11



=> Introduction
(10—15 minutes)

Think about some goals you
want to achieve. These can grow Ve

and change throughout your My Personal Goals:
journey.

In this session, use the
engineering design process
and try out using the team roles
listed on page 8.

-

é Tasks Our Notes:
(50—60 minutes)

Open the SPIKE™ Prime app.
Find your lesson.

Competition Ready
.| Unit: Training Camp 1:
[ sdscarion Driving Around

Determine what coding and
building skills you can apply in
the robot game.

Try it out! Which missions look
like the most fun?

See if you can use the skills you
learned to drive your robot to
one of the mission models.

=» Reflection Questions
* How can you aim your robot
toward a model?

* How did you use the
engineering design process and
team roles in this session?

Use these goal prompts for
inspiration!

We will use Core Valuesto. ..
We want to experience . . -
We want our robotto. ..
We want our research proj

ectto...

12  Engineering Notebook | Sessions




Visual Effects Director

Project Spark

Visual effects and other video
and audio technology can create
a powerful impact for viewers of
movies and other types of media.
Using innovative techniques,
visual effects directors can make
a movie scene really exciting and

Think about and research:

* What movies use visual effects?

* How does a visual effects
director collaborate with others
on a movie set?

* What tools or technology are
used to help create exciting
visuals?

* How can visual effects make an

~N

immersivel audience feel like they are part
of the action?
.
Our Ideas:
Emily

How can lzzy use
visual effects to
immerse her new
audience?

=) Tasks

(50—60 minutes)
Explore the Project Spark.

Build the Visual Effects Director
models in Bags 1, 7, and 8.

Look over the missions that
correspond to the models.

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

Capture your ideas.

=» Share

(10—15 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.

Chat about the reflection
questions.

Clean up your space.

=» Reflection Questions

* What other effects are used
in movies that don’t require
expensive technology?

+ Can you think of examples of
visual effects in exhibits or live
performances?

MASTERPIECES™ 13



=> Introduction
(10—15 minutes)

Use the bricks in Bag 4 to build
something that represents your
team.

Create a team object with the
bricks and be sure each person
gets to contribute.

=>» Tasks
(50—60 minutes)

Open the SPIKE™ Prime app.
Find your lesson.

Competition Ready
.| Unit: Training Camp 2:
mewsim | Playing with Objects

Reflect on the skills you
learned that will be beneficial in
completing missions.

Try it out! See if you can code
your robot to complete a
mission.

=> Reflection Questions

» How can you drive your robot to
deliver your team object to the
museum?

* What objects does your robot
need to avoid?

-
Our Team Design:

-

Our Notes:

14 Engineering Notebook | Sessions




Stage Manager -3 Tasks

(50—60 minutes)

Look over the Project Spark.

e ) i
Project Spark Think about and research: iliullalgg’;r;ezs;[%g:rll\ga1n;ger models
i i * How can props and costumes T '
Astage manager is responsible help tell a story during a live Identify the missions that relate
for ensuring all aspects of a performance? to the models you built.

live production are ready for
showtime. The set, furniture,
props, and costumes used on

* What skills does a stage
manager need to be

’ successful?
stage create lots of interest and « Who does a stage manager Capture your ideas.

excitement for the audience. work closely with in a theater?

* How could puppets be used on
stage to help create excitement
for the audience? 9 Share

(10—15 minutes)

Discuss how the Project Spark
and models are linked.

Get together at the mat.

- J

Place each model where it

Our Ideas: belongs.

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

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

Talk about the reflection
questions.

Clean up your space.

=) Reflection Questions

* What challenges could a
stage manager encounter
when getting ready for a
show?

* What examples of live
theater do you have in your
community?

What equipment
could lzzy use
to engage her

audience?

MASTERPIECES™ 15



=> Introduction
(10—15 minutes)

Think about how you have used
the Core Value of discovery in Ve ~N
your team’s journey so far. Discovery: We explore new skills and ideas.

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

=) Tasks \. J
(50—60 minutes)

Open the SPIKE™ Prime app.
Find your lesson.

Our Notes:

Competition Ready
.| Unit: Training Camp 3:
I sccation Reacting to Lines

Determine what building and
coding skills will help you in the
robot game.

Try it out! See if you can use the
skills you learned to complete
another mission.

=) Reflection Questions

» How did testing and debugging
your program help make your
robot more accurate?

+ Can your robot follow the line

from the left launch area to the
sound mixer model?

D
'
XJ
gkl

16  Engineering Notebook | Sessions



Sound Engineer

Project Spark

Sound engineers use mixers

and other audio equipment to
enhance a listening experience.
Whether you're listening to your
favorite artist sing a song or
feeling the vibrations of a bass
drum, sound can have a powerful
impact.

.

Think about and research:

* What kind of projects could a
sound engineer work on?

* How is sound used to change a
listener’s experience?

* What kind of training do you
need to be a sound engineer?

* How is sound used in museums
or films?

Our Ildeas:

How can sound
help I1zzy create
a meaningful
impact?

=) Tasks
(50—60 minutes)

Read the Project Spark.

Build the Sound Engineer
models in Bags 6 and 9.

Identify the missions that relate
to the models you built.

Discuss how the Project Spark
and models are linked.

Capture your ideas.

=>» Share
(10—15 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.

Discuss the reflection questions.

Clean up your space.

=) Reflection Questions

* How does a sound engineer
record music and modify it to
make instruments or vocals
stand out?

* Where do concerts happen in
your community?

MASTERPIECES™
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=> Introduction
(10—15 minutes)

Think about teamwork and your

team. s ~N
Teamwork: We are stronger when we work together.

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

=) Tasks
(50—60 minutes)

Open the SPIKE™ Prime app.
Find your lesson.

Competition Ready
Q Unit: Guided Mission

[ education

Read over the guided mission.

Have fun practicing this guided
mission until it works perfectly!

. J
=) Reflection Questions Guided Mission: Mission 2 Theater Scene Change

* What does the guided mission oSl

show you about Coopertition®? : sl
* Can you change the program so To help you learn SlInjthelapp; download the

that the mission works when you aboutinavigating L programithatisolvesthis

start the robot from the opposite 2 : : : SR

andjinteracting with a missions

launch area?

model, complete this
guided mission.

LiikeYalljthemission! B  Think about how to

modelsyMissiony2} incorporate the Theater
fiheateniScenelChange} Scene Change mission into
mightlinSpire}youito) your mission strategy.
@ﬂ'@ o Apply your.new line-

yeur lnmovlon following skill to a .

different mission model. §

18 Engineering Notebook | Sessions




Investigate Ideas =) Tasks

(50—60 minutes)

Revisit Sessions 1-4 to review
Research Findings: the Project Sparks.

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

Investigate the research project
and different problems you have
identified.

Use this page to capture your
research.

Identify the problem your team
will solve and record your
problem statement.

=>» Share
(10—15 minutes)

Get together at the mat.

Show how your robot scores
points on the guided mission.

Discuss the problem your team
has identified and think about
next steps.

Discuss the reflection questions.

Clean up your space.

=» Reflection Questions
* What problem did you decide to
solve?

* |s there an expert you can talk to
about the problem?

Problem Statement:

MASTERPIECES™ 19




=> Introduction
(10-15 minutes)

Locate Bag 13 and assemble
the expert minifigures. Ve ~N
Research Project Model Design:

Work as a team to assemble the
minifigures and discuss their
jobs. Think about how these
experts could help with your
research project ideas.

\- J

=) Tasks
(50—60 minutes) Strategy:

Watch the “Robot Game
Missions” video.

Start to think about your mission
strategy.

Design an effective plan.

Discuss which missions your
team will attempt first.

Complete Pseudocode on
page 22.

Think about how the program
will make your robot act.

Reuvisit the earlier lessons or do
the optional lesson listed here.

Competition Ready
Q Unit: Assembling an
mewsiwm | Advanced Driving
Base

=) Reflection Questions

» How could you use line following
to help you navigate the mat?

* How did you use the
engineering design process to
create your mission strategy?

Psendocodensid

written description
. of the stepsfor

20 Engineering Notebook | Sessions
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Identify Solutions =) Tasks

(50—60 minutes)

Research the problem you

chose and any existing
PROBLEM AND SOLUTION ANALYSIS solutions.

Record important information here. Generate solution ideas. Make
a plan for how you will develop
your solution. Use page 23,
Research Project Planning, as a
tool.

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

Select your project’s final
solution as a team.

=» Share
(10—15 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.

Discuss the reflection questions.

\_ J Clean up your space.

=) Reflection Questions

* What types of improvements do
existing solutions need?

* What are your brand-new ideas
to solve the problem?

Guiding Questions:

« What questions are you trying to answer? -
« What information are you looking for? " 22y
« Can you use different types %f sourcr:tes? such as credible

websites, books, and experts ¢ _
. IE)\:)G;I’Q jctaur source have information re_levant tq yo;Jr project?
« |s this a good and accurate source of mformatu_)n ? e
« How do your research project plans connect with the rese

project rubric? f — )

MASTERPIECES™ 21




Pseudocode

(Mission Name: Mission Number: J

CODING STEPS

Write out the moves the robot should make to complete the mission. )
Move 1 Move 6
Move 2 Move 7
Move 3 Move 8
Move 4 Move 9
Move 5 Move 10
\. J

ROBOT PATH DIAGRAM

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

N4

Go to the app and
start a new project.

. Explore which coding
blocks will move your
robot the same way as
H \ H your planned coding

3 S : L steps would move it.

o J
Complete this page in Session 6.

22 Engineering Notebook | Sessions



Research Project
Planning

PROCESS

N
Describe the process you followed to develop your innovative solution.

\\§ J
SOURCES

N

Write down where you got your information. Include details such as the title, author, and website.
1.
2.
3.

\ J

Complete this page in Session 6.

MASTERPIECES™ 23




=> Introduction
(10-15 minutes)

Think about Gracious

Professionalism®. Ve ~
Gracious Professionalism: We show high-quality work, highlight the
value of others, and respect individuals and the community.

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

Look over page 6 in the Robot
Game Rulebook to see how
Gracious Professionalism

is evaluated during the
tournament. . J

Robot Design:

=» Tasks
(50—60 minutes)

Continue to develop your robot
and its attachments to complete
missions in the robot game.

You can improve the existing
robot used in the previous
sessions or create a new design.

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.

Revisit previous lessons to
develop your coding skills or
work on solving the missions.

=>» Reflection Questions

+ Can you follow how the program
on your device is making your
robot move?

* How can you iterate and
improve on the existing robot
design used in previous
sessions?

24  Engineering Notebook | Sessions




Create Solutions

PROJECT DRAWING

PROJECTDESCRIPTION

=) Tasks

(50—60 minutes)

Develop and create your
research 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 page
23, Research Project Planning.

=>» Share

(10-15 minutes)
Get together at the mat.

Show any missions you are
working on or have completed.

Discuss your research and your
research project solution.

Discuss the reflection questions.

Clean up your space.

=» Reflection Questions

« Can you describe your
innovative solution in under five
minutes?

* How does your solution address
your identified problem?

MASTERPIECES™
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=> Introduction i seSSion 8

(10—15 minutes)

Reflect on Coopertition®.

Not t ill ( . o . )
dgrr?ovr\::ty;tyeotl#isea?[n;r:l\lelvent Coopertition: We show that learning is more important than winning.
’ We help others even as we compete.

=) Tasks
(50—60 minutes)

Decide which mission to attempt
next.

\- J

Think about your mission Design Process:
strategy and plan.

Build any attachments you need
to complete missions.

Iterate and refine your program
so your robot completes the
mission reliably.

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

=» Reflection Questions

* How has your team used Core
Values to develop your robot
solution?

* In what order will you run the
missions in the robot game?

'll

L Guiding Questions:
] « Describe the attachments you built. .
a « Explain your different programs and what the rob??t will do.
Ny « How did you test your programs and attachments” )
“l | cand / « What changes did you make to your |.'obot and progrgms.
. \'I C / « How does your robot plan connect with the robot design

rubric?
AY)
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Continue Creating =) Tasks

(50—60 minutes)

Make a plan to share about your
e ~N solution with others!
Plan to Share:

Evaluate your present solution.

lterate and improve to make it
better based on feedback.

Determine if you can do any
testing of your solution.

\\§ J
Our Improvements: 9 Share
(10—15 minutes)
Get together at the mat.

Show any missions you are
working on or have completed.

Discuss how you will share your
solution and project plan with
others.

Discuss the reflection questions.

Clean up your space.

=) Reflection Questions

* How can you realistically
implement your research project
solution?

* Could your research project
solution be manufactured?
What would it cost?

4 Why is it important
that a sound
engineer ensures
their work is reliable
and correct?

MASTERPIECES™ 27



Solution

=> Introduction Planning

(10—15 minutes)

Think about innovation and
your team. Ve ~N
Innovation: We use creativity and persistence to solve problems.

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

Use the bricks in Bag 4 to build
your team’s LEGO® art piece.

=) Tasks \. J
(100-120 minutes)

Iterations and Improvements:
Code your robot to complete

Mission 04 using the art piece
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
(10-15 minutes)

Get together at the mat.

Show the work completed on
the research project and robot
game.

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

Clean up your space.

=>» Reflection Questions

* What features on your robot
show good mechanics?

» What changes have you made
to your research project solution
based on feedback from others?

* What progress have you made
on the goals set in Session 2?

manager use
teamwork on the
job?
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Iterate
SOIUtions => Introduction

(10-15 minutes)

Think about impact and your
e ~N team.
Impact: We apply what we learn to improve our world.

Session 10

Record examples of how
your team has had a positive
influence on you and others.

=) Tasks
(100—-120 minutes)

\ J Plan out your project
. . presentation. Refer to the
Presentation Script: research project rubric for what
to cover.

Write out your research 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—15 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.

Discuss the reflection questions
and clean up your space.

=>» Reflection Questions

» How did you decide which
missions to attempt?

* How can your research project
solution help your community?
* What skills have you

developed throughout your
MASTERPIECES™ experience?
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Presentation

=> Introduction Planning

(10—15 minutes)

Think about inclusion and your
team. Ve ~N
Inclusion: We respect each other and embrace our differences.

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

heard.
=> Tasks
(100—-120 minutes) \_ Y,
Continue working on your . .
research project presentation. Presentation Script:

Plan and write out your robot
design presentation. 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
(10-15 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 were
done.

Discuss the reflection questions.

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

=) Reflection Questions

» What will you do if one mission
does not work?

* How is everyone involved in the
presentation?

* How has FIRST® LEGO®
League impacted you?

Review the
judging session
flowchart to see how
you will present your
robot design and

search project.
\
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Communicate
SOIUtions => Introduction

(10 minutes)

Reflect on how your team has
Ve ~N had fun.
Fun: We enjoy and celebrate what we do!

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

Think about your team’s goals.
Did you meet them?

N J =) Tasks
(100 minutes)

Rehearse your full presentation
communicating your robot and
research project solutions.

Presentation Feedback:

Demonstrate Core Values when
you present!

Practice multiple 2.5-minute
robot game matches.

Review pages 32—-33, Prepare
for Your Event.

=>» Share

(10 minutes)

Review the Core Values,
research project, and robot
game rubrics.

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

Discuss the reflection questions.

Clean up your space.

=) Reflection Questions

* What is your plan for having any
LEGO® attachments built ready
for the robot game?

* Is everyone ready to speak
clearly, smile, and have fun?

* What has your team
accomplished?

Havemole fimey.
Gcontinue solvmq -
missions andworking

onyour: research
project peforeyour
event!
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Prepare for Your Event

Make a list of what you need to bring to your Talk about the programs you’ve created for your
event. Read over the event day schedule. robot.

How do your programs match your mission strategy?
Reflect on the Core Values your team has used. How do your programs make your robot act?
Can you provide examples of your team using
Core Values and demonstrating Gracious Think about your robot design.
Professionalism®? How will you explain the design process and plan

used to create and test your robot?
Think about all the work you’ve done on the

research project. Think about your team.
How will you present the problem you researched? How will each person on the team participate in the
How will you explain the process used to create and live presentation and show the_ir knowledge?

iterate on your research project solutions?

(What to Expect at Your Event

* Your team should have fun and show team spirit
and enthusiasm at the event. Be sure to display
Core Values in everything you do.

* Your whole team will meet with the judges in a
single judging session to share your team’s journey
throughout the season. Think about what you have - *~
achieved and what challenges you have faced and
overcome.

We will

We will explain our

. presentour | , . We will share
We will describe \research project! , We will reflect aner:ent tp;]rogramks about our team’s
our robot design N % on how our team and how they make journey.

our robot act.

showed Core

\ and all its different
Values.

parts.
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FIRST® LEGO® League is evaluated equally in four
areas: Core Values, Research Project, Robot Design,
and Robot Game. The judges and referees use the
rubrics and robot game scoresheets to make this
evaluation.

Make sure you are familiar with the rubrics. It is your
team’s job to explain everything to the judges during
the session.

Robot
Design

Research
Project

In the classroom | Evaluation [

FIRST LEGO League

teams express their Core
Values through Gracious
Professionalism®. This will be
evaluated by referees
» for each team at every
robot game match.

Team Scoresheets

Classroom Scoresheet

During the robot game, up to
four team members can be at
the table during the 2.5-minute
match. You can tag in other
team members for different
missions.
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Career Connections

Sound Engineer

A sound or audio engineer mixes
different sounds, controls volume,
and creates an optimal listening
experience.

Links to Session 4

Stage Manager

A stage manager is responsible for
making sure the lights, sound, and
props are working properly and in
the right place.

Links to Session 3

Visual Effects Director

Avisual effects director produces
images and settings that help
the audience engage with the
performance.

Links to Session 2

4 ™
Exploration Fields of Study
(Recommend completing after Session 4 or 9)
* Graphic Design
Look at the careers on these pages. Choose a job role, research » Audio Engineering
it, and answer the questions.
* Sculpture
« Explain the job. What are some  « What is this job’s yearly salary? « Cinematography
N , " .
of this job’s daily tasks? « What companies could people * Musical Theater
* What education or training is in this job work for? « Computer Animation
ired?
required” « Photography
. J
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Museum Curator

A museum curator selects which
objects will be featured in an exhibit
that will help teach people about
history or the future.

Links to Session 1

An actor is an artist that performs in
front of a camera or an audience.
Actors often use costumes,
makeup, puppets, or other props to
help bring their character to life.

Links to Session 3

Sports Photographer

A sports photographer is skilled at
taking pictures of athletes in action.
Photographers often use large
lenses so they can zoom in while
keeping a safe distance.

Links to Session 2

Reflection
(Recommend completing after Session 12)

Look at the careers on these pages. Think about these jobs and what interests you.

* What skills are needed in these jobs?
* What interests you about these jobs?
+ Can you think of other jobs that relate to arts?

+ Can you explore one of these careers for more

information?
. J
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Team
Journey

Engineering
Design
Process

research P, .
o™ %,
R

LEGO, the LEGO logo, the SPIKE logo, MINDSTORMS and the MINDSTORMS logo are trademarks of the/sont des marques de commerce
du/son marcas registradas de LEGO Group. ©2023 The LEGO Group. All rights reserved/Tous droits réservés/Todos los derechos reservados.
FIRST®, the FIRST® logo, Coopertition®, Gracious Professionalism®, and FIRST IN SHOWSM, are trademarks of For Inspiration and
Recognition of Science and Technology (FIRST). LEGOP® is a registered trademark of the LEGO Group. FIRST® LEGO® League and
MASTERPIECES®M are jointly held trademarks of FIRST and the LEGO Group. All other trademarks are the property of their respective owners.
©2023 FIRST and the LEGO Group. All rights reserved. 30082302 V1



	Session 1-1: 
	Session 1-2: 
	Check Box 1: Off
	Check Box 2: Off
	Check Box 3: Off
	Session 1-3: 
	Check Box 7: Off
	Check Box 8: Off
	Check Box 120: Off
	Check Box 121: Off
	Check Box 122: Off
	Check Box 124: Off
	Check Box 125: Off
	Check Box 126: Off
	Check Box 127: Off
	Check Box 128: Off
	Check Box 129: Off
	Session 2-1: 
	Session 2-2: 
	Check Box 21: Off
	Check Box 130: Off
	Check Box 131: Off
	Check Box 132: Off
	Check Box 133: Off
	Session 20: 
	Check Box 25: Off
	Check Box 134: Off
	Check Box 135: Off
	Check Box 136: Off
	Check Box 137: Off
	Check Box 138: Off
	Check Box 139: Off
	Check Box 140: Off
	Check Box 141: Off
	Check Box 142: Off
	Check Box 143: Off
	Session 3-1: 
	Session 3-2: 
	Check Box 111: Off
	Check Box 145: Off
	Check Box 147: Off
	Check Box 149: Off
	Check Box 150: Off
	Session 30: 
	Check Box 41: Off
	Check Box 151: Off
	Check Box 152: Off
	Check Box 153: Off
	Check Box 154: Off
	Check Box 155: Off
	Check Box 156: Off
	Check Box 157: Off
	Check Box 158: Off
	Check Box 159: Off
	Check Box 160: Off
	Session 4-1: 
	Session 4-2: 
	Check Box 112: Off
	Check Box 162: Off
	Check Box 163: Off
	Check Box 164: Off
	Check Box 165: Off
	Session 40: 
	Check Box 57: Off
	Check Box 166: Off
	Check Box 167: Off
	Check Box 168: Off
	Check Box 169: Off
	Check Box 171: Off
	Check Box 172: Off
	Check Box 173: Off
	Check Box 174: Off
	Check Box 175: Off
	Check Box 176: Off
	Session 5-1: 
	Check Box 114: Off
	Check Box 177: Off
	Check Box 178: Off
	Check Box 179: Off
	Check Box 180: Off
	Session 5-2: 
	Session 5-3: 
	Check Box 75: Off
	Check Box 181: Off
	Check Box 182: Off
	Check Box 183: Off
	Check Box 184: Off
	Check Box 185: Off
	Check Box 186: Off
	Check Box 187: Off
	Check Box 188: Off
	Check Box 189: Off
	Session 6-2: 
	Session 6-1: 
	Check Box 113: Off
	Check Box 190: Off
	Check Box 191: Off
	Check Box 192: Off
	Check Box 193: Off
	Check Box 194: Off
	Check Box 195: Off
	Check Box 196: Off
	Check Box 197: Off
	Check Box 115: Off
	Check Box 198: Off
	Check Box 199: Off
	Check Box 200: Off
	Check Box 201: Off
	Check Box 202: Off
	Check Box 203: Off
	Check Box 204: Off
	Check Box 205: Off
	Session 6-20: 
	Session 60: 
	Session 6-3: 
	Session 6-4: 
	Session 6-5: 
	Session 6-21: 
	Session 6-2-2: 
	Session 7-1: 
	Session 7-2: 
	Check Box 104: Off
	Check Box 105: Off
	Check Box 106: Off
	Check Box 107: Off
	Check Box 108: Off
	Check Box 109: Off
	Check Box 1010: Off
	Check Box 1011: Off
	Session 7-3: 
	Check Box 1012: Off
	Check Box 1013: Off
	Check Box 1014: Off
	Check Box 1015: Off
	Check Box 1016: Off
	Check Box 1017: Off
	Check Box 1018: Off
	Check Box 1019: Off
	Check Box 1020: Off
	Check Box 1021: Off
	Session 8+1: 
	Session 8-2: 
	Check Box 1022: Off
	Check Box 1023: Off
	Check Box 1024: Off
	Check Box 1025: Off
	Check Box 1026: Off
	Check Box 1027: Off
	Check Box 1028: Off
	Session 8-4: 
	Session 8-3: 
	Check Box 1029: Off
	Check Box 1030: Off
	Check Box 1031: Off
	Check Box 1032: Off
	Check Box 1034: Off
	Check Box 1035: Off
	Check Box 1036: Off
	Check Box 1037: Off
	Check Box 1038: Off
	Session 9-1: 
	Session 9-2: 
	Check Box 1039: Off
	Check Box 1040: Off
	Check Box 1041: Off
	Check Box 1042: Off
	Check Box 1044: Off
	Check Box 1045: Off
	Check Box 1046: Off
	Check Box 1047: Off
	Check Box 1048: Off
	Check Box 1084: Off
	Check Box 1085: Off
	Session 10-2: 
	Session 10-1: 
	Check Box 1049: Off
	Check Box 1050: Off
	Check Box 1051: Off
	Check Box 1052: Off
	Check Box 1053: Off
	Check Box 1054: Off
	Check Box 1055: Off
	Check Box 1056: Off
	Check Box 1057: Off
	Check Box 1058: Off
	Check Box 1059: Off
	Check Box 1060: Off
	Session 11-1: 
	Session 11-2: 
	Check Box 1061: Off
	Check Box 1062: Off
	Check Box 1063: Off
	Check Box 1064: Off
	Check Box 1065: Off
	Check Box 1066: Off
	Check Box 1067: Off
	Check Box 1068: Off
	Check Box 1069: Off
	Check Box 1070: Off
	Check Box 1071: Off
	Check Box 1072: Off
	Session 12-1: 
	Session 120: 
	Check Box 1073: Off
	Check Box 1074: Off
	Check Box 1075: Off
	Check Box 1076: Off
	Check Box 1077: Off
	Check Box 1078: Off
	Check Box 1079: Off
	Check Box 1080: Off
	Check Box 1081: Off
	Check Box 1082: Off
	Check Box 1083: Off


