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@ What is FIRSTe LEGOe League Jr.?

FIRST FIRSTe LEGOe League Jr. is a fun STEM program for
LEG 0: teams of two to six kids ages 6 to 10. STEM stands
LEAGUE JR for scienceztechnology;engineerirjg, ananath. I_Every

1 year there is a new, exciting subject. We call it the

“Challenge.” As part of & IRSTLEGO League Jr.
team, you will learn about the Challenge. Then you will dasagd build a Team Model
to show what you have learned. Using LE&Bducation WeDo 2.0, you will program at
least one motorized part of your model. You will also crea&haw Meooster about your
journey of discovery. All teams practice tR#RSTe Core Values. These include innovation,
inclusion, and teamwork. At the end of the season, teams toge¢her to share ideas
and have fun!

Your coaches will guide you through the Explore,
Create, Test, and Share parts of the Challenge.

4 | FIRSTe LEGOe League Jr.



e MISSION MOONsm Challenge

Explore!

What do you need to know

about the Moon to live there?
What will you eat and drink?
How will you get energy?
How will you breathe? What
will you do for fun? What
other problems will you have
to solve?

] ] Create and Test!
Come with us to live on the Moon!
. - RS Design and build a Moon

N, Base. Use the LEGO

rocket ship and other
elements from the Inspire
Set to help you. Show your
ideas for how to solve one
or more of the problems
you explored. Also be sure
to use LEG@ Education
WeDo 2.0 to build and
program at least one
motorized part of your

Countdown to

Let's

explore the
hallenges of living

Moon Base.
We need your i = Be sure to 1 Sha re!
ideas to help build - ; share what L
a Moon Base. . you learn! Make aShow Meposter.

Use it and your Moon

Base to share what you
have learned with others.
Participate in an Expo,
invite your family and
friends to a special team
meeting, or share your
Engineering Noteboato
show what you know about
living on the Moon!

MISSION MOONsv | 5




(‘Q‘ SESSION 1: Name Your Team

C
Welch%e to MISSION MOORM! Are you ready to
fly into the future? And blast off into outer space? ¥
You and your team are going to live on the Moon! MISSIon

What do you know about the Moon? What else do you need M Ew N

S%%know to helpﬁlTou five there? What will you eat and drink?
How will you get energy? How will you breathe? What other

problems will you have to solve?

Your team will explore these questions. You will create a k&ase and&how Meposter

about what you learn. Then you will share your work. Throughball, your team must
always honor th&IRSTe Core Values.

FIRSTe® Core Values

« Discovery: We explore new skills e Inclusion: We respect each other
and ideas. and embrace our differences.
e Innovation: We use creativity anel Teamwork: We are stronger when
persistence to solve problems. we work together.
e Impact: We apply what we learnto e Fun: We enjoy and celebraté what
improve our world. we do!

6 | FIRSTe LEGOe League Jr.
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Mini-Build 1: What is something you do well that will help your team?

st Mini-Build 2: What is your idea for a team name?
TE

LRE

Whathame did your team choose?
EXP Ag

Draw your ideas for a MISSION MOON patch:

ST
IE
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0 SESSION 2: Rocket Ship to the Moon

E A
It's the year 2050. Scientists still have a lot to learn alibatMoon. Your team
was chosen to live and explore there. Your rocket ship wdstouiake you

there. You have just landed!
o _ _ EaftR U 190!
syou will find that the Moon is very different frorMISSION MOON sw air to breathe. There

i§rno water to drink5Fhere is no food to eat. There are no homkgstin. There are no
lights to turn on.

You can stay in your rocket ship for a little while. But sooruywill need a better place
to live. You must build a Moon Base!

Your rocket ship has some supplies to help you. They are indolored containers.

Each color stands for something you will need on the MooneBdufor water. Yellow is
for energy. White is for air. Green is for other things you htigeed.

Think about what could be inside each container. Be crelatiogv could these things
help you live on the Moon?

Be sure to

hare wha
®



Mini-Build: What is one thing you would like to bring to the Moon?

Group 1: Build your LEGGs rocket ship!

Group 2: What could be inside each supply container?

$¢  How could these supplies help you live on the Moon?

<

Build a model that shows your ideas.

Water Energy

Air Other:

MISSION MOONsv | 9




@ SESSION 3: Be an Engineer

RE CRE
o=~ AZ

;*;} Every mission to the Moon needsgineers They design
2’-‘*‘ solutions to problemddow will you get to the Moon? How
will you land once you get there? What kind of toilet will
work best on the Moon?

SH ST ) .
Y&u are an engine€f: too! You and your team can usetigineering

design procesgo help you solve problems. It has four main parts:
explore create test andshare It is okay to do a part more than once.
And the parts do not have to go in order. They can go in a circle!

—~ Practice being an engineer!

L b

Explore a problem.

» Supplies for your Moon Base are

inside your LEGQ@ rocket ship. After
you land, you must get the supplies

@ll

= |

q out. Then you must:
' 1) Move the supplies away from the
ﬁl

T

Gil

rocket ship.

2) Keep them safe until you need
them.

Create one or more solutions.

* Design a way to move the supplies
away from the rocket ship.

6'I:l » Design a safe place to store the supplies.
§ - Useonly LEGO elements.
* Do not touch the supplies with your hands.

&II Test the solutions.
ﬁl * How well do your solutions work?

e Can you think of ways to make them better?

Share what you learn.

10 | FIRST» LEGOe League Jr.




Practice being an engineer!

Group 1: How will you move the supplies away from the rocket ship? 8aihd
program a model that shows your solution. Try the model andnam below, or
design your own.

EXPLdiE e Milo Program your model to move forward.

Group 2: How will you safely store the supplies? Build a model thatggour
solution.

Groups 1 and 2:Record your ideas below. Which of your solutions worked Best

7
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B SESSION 4: Water on the Moon

CR
Do yOLKPIike to splash in puddles? Or drink from a water foum?eDr swim in a
lake? You cannot do any of these things on the Moon. It hasguidiwater at all!

L

All living things need water. We use it to drink, grow foodeah, and have fun. How will
you get the water you need to live on the Moon? Below is one idea

SHhr ST

You could look for frozen water. You might find

some ice deep under the ground. You might ﬁ‘f: Did you know?

also find ice in someraters. Craters are the
bowl-shaped holes on the Moon’s surface. You Craters on the Moon form whe
could look for ice in the bottoms of big craters at objects from outer space hit the
the north and south poles. Once you find ice, surface at high speeds. Some

you will have to melt it so you can use it. of the Moon's craters are tiny.

Some are huge. The big ones
have names. Most are named
after scientists and explorers.

ff’f‘_,.-:\n I

Can you think of any other ideas?

Where will you look for water? How will bring the

water to your Moon Base? How will you store it?
How will you use it?

Let’s explore water on the Moon!

12 | FIRST» LEGOe League Jr.




Mini-Build: What is one way that you use water?

Group 1: Build and program a model that shows how you will look for wate the
Moon. Try the model and program below, or design your own. kolwour model
help you look for water?

Program your model to spin.

E cre  Crank
EXPL& Ag

Group 2: How will you get any water you find back to your Moon Base? Ho w
you store it? How will you use it? Build a model that shows yol@as.

Groups 1 and 2:Record your ideas below.

e

MISSION MOONsm | 1



o SESSION 5: Energy on the Moon

CR]
It can Kc:'[ome from the sun. It can help you run. It makes carstdlps plants

grow. What is it? It'senergy!

Energy is what makes things move or work. It helps us do so rttangs! Grow food.

Warm up. Cool off. Charge cell phones. Light our homes.

SH ST
E T

Moon. Where will you get the energy you need? T
Below is one idea. L & Did you know?

Days and nights last a long
time on the Moon. One

You could usesolar panels They collect energy

from sunlight. Days on the Moon can be very hot
and sunny. Solar panels would work well during the Moon-day is about as long
day. You could use batteries to store the energy as 14 days on Earth! Each
you collect. Then you could use it when you need Moon-night is just as long.
it — even at night when it is cold and dark.

Can you think of any other ideas?

How will you get energy for your Moon Base? How will you
store it? How will you use it?

Let’s explore energy on the Moon!

© NASA
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Mini-Build: What is one way that you use energy?

Group 1: Build and program a model that shows one way you will use gneing
the Moon. Try the model and program below, or design your ddaw will your
model help you on the Moon?

S
T

Program your model to open and close.

LRE

EXP

Group 2: How will you get energy for your Moon Base? How will you stot® i
How will you use it? Build a model that shows your ideas.

Groups 1 and 2:Record your ideas below.

e

MISSION MOONsm | 1!



9 SESSION 6: Air on the Moon

C
Take Izﬁgdeep breath. Now let it out. You do this thousands agienday. But you
probably do not think much about it. On the Moon, you will néeglan for every
breath you take!

There is no air on the Moon like there is on Earth. Our air is & ohimany gases. One of

SH ST
E TE

You can bring some oxygen with you on your rocket ship. But willneed to get more after
you land. How will you do this? Below is one idea.

The Moon’s surface is covered with a thick layer ﬂ'g— Did you know?

of dust and bits of rock. There is a lot of oxygen
trapped inside the dust and rocks. You could use The layer of dust and loose

arobot to help get it out. rock on the Moon is called
regolith. In some places, it

Can you think of any other ideas?
can be up to 50 feet deep!

How will you get air for your Moon Base? How
will you keep it inside? What will happen if the air
starts to leak out? Will you have an alarm to tell
you if there is a problem? How will you breathe
when you go outside?

Let’s explore air on the Moon!

Photos © NASA
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CRE
5t Group 1: Build a model of an alarm for your Moon Base. Try the model arapam

below, or design your own. How could you use your alarm to waaople if air starts
leaking out of your Moon Base?

el i
T/

~Eis,

Program your model to play a sound
when it detects motion.

Tips from the Program Library

A

Motion

Do you want your alarm to light up? Try the “3a. Blink” program from
® the Program Library. Then program your alarm to blink in a different color.

~
-
.
A
~
-
.

192

O Do you want your alarm to repeat a noise? Try the “4a. Alarm” program from th

de Program Library. Then record your own alarm sound or message.
L C
EXP

Group 2: How will you get air for your Moon Base? How will you keep it ide? How
will you breathe when you go outside? Build a model that shpous ideas.

Groups 1 and 2:Record your ideas below.

ST
IE
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e
. SESSION 7: Solving Problems on the Moon

CR
Living%n the Moon is not easy! You will need water, energyd air. But these
are not the only problems you will have to solve.

What will you eat? What will you do in your free time? How wilby get around? How will
sXou talk with your friends and family back on Earth? What otheblems could you face?

ST
E TE

LEGOes rocket ship can help you. Remember those? Blue is for wagdow is for energy.
White is for air. Green is for other things you might need.

Think about what might be inside the green container. Fo@t® Books to read? Games

to play? Alunar rover to get around? Aatellite dishto keep in touch with people back
home? A3D printer to make tools and supplies? It's up to you!

Space images © NASA
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Mini-Build: What do you like to do for fun?

What will you eat on the Moon?

What will you do in your free time?

How will you get around?

What other problems could you face?

Group 1: Build and program a model to show a solution to a problem tbatrpight
face on the Moon. Try the model and program below, or desigm gan. How could
your model help solve the problem you chose?

Program your model to move forward.

Walk
L&E CR
=XP Group2: What could be inside the green container from your rocketzkiow
could it help solve a problem that you might face on the MoounffdBa model that
shows your ideas.

Groups 1 and 2:Record your ideas below.

ST
TE

MISSION MOONsm | 1€



CR
It's timEelr to create your Moon Base! It should show everythyog have learned
during the MISSION MOONwm season.

Your Moon Base should:--

Shr.

0 4

20 | FIRSTe LEGOe League Jr.

Show holv you will get and usat leastone of these:

. WaterTE

* Energy

o Air

Show your solution(s) to any other problem(s) that you esgao

Be made of only LEG®elements

* You may use LEGO bricks, minifigures, baseplates, andralements.
* You mayNOT use glue, paint, or any other art supplies.

Include the LEGO rocket ship

Have at least one motorized part programmed with LeG&Qucation WeDo 2.0
Be no more than 30 in. (76 cm) long and 15 in. (38 cm) wide

Make a plan. Then start buildin




Mini-Build: What should a mini-map of your Moon Base show?

How will you get and use water, energy, and/or air?

Water:

e Energy:

Air:

Did you explore any other problem(s)? How will you show yoalusion(s)?

Problem(s):

Solution(s):

How will you include the LEGO rocket ship?

L&E CR
What part will you motorize and program?

Draw a design for your Moon Base:
ST
IE

MISSION MOONsm | 2



e SESSIONS10and11:MakeYourShowMe Post«

CR
You hzf\!/e learned so much! Now it is time to share what you krvou. will start
by making aShow Me poster.

Your poster should have three main paEgplore, Create and TesatndShare

SH S . . . .
e :Explore: What did you learn this season? How did you learn it?

e Create and Test: How did you create your Moon Base and WeDo 2.0 program?
How did you test them? How did you make them better?

e Share: What do you want to share about your team?

You can use words, drawings, and photos on your poster. Yoalsa attach small
objects. Below are some ideas of what you could include ih @act of your poster.

22 | FIRSTe LEGOe League Jr.



My name is

MyHavorite part of MISSION MOON was

One thing | learned is

For fun | like to

The questions below can help you with the other parts of yostep.

Explore Create and Test
Living on the Moon Our Moon Base
» What did you learn about living on * What does your Moon Base show?
the Moon? * How did you create it?
* How did you get answers to your « Which part is motorized?
questions? « Why did you choose to make this part
* Is there anybody you should thank for move?

helping you? If so, whom?

Our WeDo 2.0 Program
» What does your program do?
* How did you create it?
* How did you test it?
* How did you improve it?

Water, Energy, and Air
* Why are water, energy, and air important?
* How will you get them on the Moon?
* How will you use them on the Moon?

Other Problems and Solutions

» What other problems could you face on
the Moon?

» Which problem(s) did you explore?

* How did you try to solve the problem(s)?

» How will your solution(s) help you live
on the Moon?

MISSION MOONsw | 2



B
@ SESSION 12: Prepare to Share

Therexgre many ways to share what you have

learned. You might: Misgion
e Take part in a FIRSTe LEGOe League Jr. ExM UTDN

This is an event where teams share their work. Your
ARTI"a?me and friends can come, too. You will display your
Moon Base ané&how Meposter. You will also talk withreviewers Reviewers are
volunteers who will ask friendly questions about your wdrkey are not judges.
They just want to hear about what you have learned. Everydhget an award at
the end of the Expo!

e Invite your family and friends to a special team meeting.
Display your Moon Base anfihow Meposter. Tell how you made them. Explain how
your program works. Share what you have learned. Let youstguesk questions.
When you are done, celebrate with high-fives!

24 | FIRSTe LEGOe League Jr.
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¥ 3 !'

NBY Practice Presentation Questions

TE
The questions below will help you think about what you wouke ito share.

« Wittt s herayonafasdrithgaticoj deicipos ¢/ idr team?
E
* Did your team design a mission patch? If so, what does it $how
* What did you learn about living on the Moon?
» How did you learn about living on the Moon?
* How will you get water, energy, and/or air on the Moon?
* How will you use water, energy, and/or air on the Moon?

» What other problems could you face on the Moon? Which profdg, if any, did
your team explore?

» What solution(s) did your team find for any problem(s) thati explored? How could
your solution(s) help you live on the Moon?

» What does your Moon Base show?
* How did you include the LEG®rocket ship in your design?

» Which part of your Moon Base is motorized? Why did you chaosmake this
part move? How does your WeDo 2.0 program make this part move?

» What is your favorite part of your WeDo 2.0 program?

* What is your favorite part of your Moon Base?

* What is the most interesting thing you learned about the W?oo

* Did anything that you learned surprise you? If so, what?

* Would you like to live on the Moon some day? Why or why not?
* Is there anything else you would like to share?

Write Your Own Questions
1)

2)

3)

MISSION MOONsw | 2°
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operation. operatlon

m the Tilt the Tilt mode mode to

ShakeShake
Inputs Inputs SensorSensor”Shake”Shake” to a
q& Ditck.
Dg‘r)\enTlBthe Tilt mode “Tilt Tilttoa
Inputs Inputs SensorSensor mode Down” Down” to a

k. block.

ilt Uﬂvﬁl'EiigEhe Tilt mode “TiltUp“to a
Inputs Inputs SensorSensor mode “Tilt Up” to a
.\ Ck. b'%y _ .

TR THitThEEvngge “Tilt That

Inputs aInputs SensorSensor mode “Tilt Way”

ﬂock. blcﬁjﬁs
ThieTilt Waijlt MWalg “Tilt This
Inputs dnputs SensorSensor mode  Way”
paaeriiehoin
SensortSeasor NodEilNo Tilt”

ts (putsBesigordenser méd@“No Tilt”
orizontal horizontal position) block. block.

to That
Way” to

to “Tilt This
Way” to

ock block.

or Input
] Divide APy RisEaY  the onthe ange JaISEANGR Sensgriotne
Divides e acRbersaewrdisplaydisplay Inputs {fpHisOthe t@jected diptecedMotion Motion
by anothepnisHRERyITERER the number SensorSensor (from to to block. block.
you wishyyeu divide divide by 'g Phipck to block to
changechange mathematical mathemat|cal operation. Numeric an&"i"gx-%uts Input
Dlsplayg gy(l:
j Use thi CBFbck 0 close dlsplaydlsplay on ar ggr;ﬁ{g F nge (from
the soﬁ?\%% %?oéi %?ﬁ e ﬂ} Inputs t% or nsor eV|ce)deV|ce)
Tap on A é% 7 5% ¢he size.

Displaispddium $izeium Size
Use thi¥/Bfoldito BIBEKERSEIINIEERIEY area to

mediums¥edium size.
Tap on Teplintkedbbantgectiensigehe size.

DisplaylRigplayflize Size

1
an

A Use thisJsothkiso bdetkitoesdisiiiaydigaldy area to
= full sizefulap sizehdapblorkblockaogenbange the
size. size.
Sensorsipgpgars Inputs

Any D| ance Eﬁtamée Change

Inputs H%)}%ﬂacée a%ﬁe tB?ﬁg%:s%gwode “Any

Distanc
Dlstance Dlstance Change Closer

Inputs éﬁf gé%g\g Qérgorsg%hsor mode
“decreilfng “d S een between the
€8 j"é&@ b|aa@ block.

sensor senséfs
and anand an

Distance Distance Change Further
Inputs Infehanegdiwdhrsensor mode
“increddifg “inERcaplon Heed@en between the
sensor senddistabgectistsiece” bltlak. block.

and anand an a toa

EEE

mode “sound’ sound C ange change

bedR@Wber Input
Inputsa IHBHE‘r?c nYﬁJrlre%lc to valueoo?ock block.

t Ihpst Input
nputs AFptttsval§&to value Gk, block.
isplayIbisptay Input
fbfg;JtS fiaeneriatideneyrisiown SHs@n dis- the dis-
play area Play are&d®fock. block.

dompigpidom Input
tsa Irgndem raradoen to valuetiolack. block.

The rangseof rangebss nignbers determingdidetermined b
block thiwhictoitwhich tigached. attached.

OthgyiBlpcks Blocks

____Bubble Bubble

Use thq RukhiehybRie fo Graaments ¢EMSHLS into your
program-pragrarg, %%tprogramm%%ﬁkogrammmg blo
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3D printer
A machine that creates three-dimensional objects by
building them one layer at a time

air

A mixture of gases, including oxygen, that surrounds
Earth and that people and animals breathe; you
cannot see, smell, or taste air

airlock

A small room that people can use to move between
two places with different air pressures; the room has
an airtight door to each place, but only one door is
allowed to be open at a time

core values

Guidelines that help people know how to act; the
Core Values ofIRST are: Discovery, Innovation,
Impact, Inclusion, Teamwork, and Fun

crater

A bowl-shaped hole created by something hitting
a surface; craters on the Moon form when objects
from outer space hit the Moon'’s surface at high
speeds

energy

The ability to make things move or work; all energy
is either kinetic (moving energy) or potential (stored
energy); energy cannot be created or destroyed,
but it can change from one form to another

engineer

A person who designs solutions to problems
engineering design process

The steps that an engineer uses to design a
solution to a problem: Explore a problem; Create

one or more solutions; Test the solutions; Share
what you learn

FIRST » LEGOe League Jr. EXpo

An event wherd-IRSTe LEGOe League Jr. teams
come together to share what they learned during
the Challenge season; each team presents its Team
Model andShow Meposter to volunteers called
reviewers and each team member gets an award

Inspire Model

A Challenge-specific model made of LEGO
elements that is included in the Inspire Set and
that must be incorporated into the Team Model; the
Inspire Model for MISSION MOONw is a LEGO
rocket shi

Inspire Set

A Challenge-specific LEG®Education set
containing about 700 LEGO elements that a team
can use to build its Team Model

lunar rover

A vehicle used by astronauts to drive on the Moon'’s
surface

moon base

A building on the Moon where astronauts can live
and work; the Team Model for MISSION MOON is a
Moon Base

motor

A machine that can be used to make something else
move

motorize

To give something a motor to make it move
oxygen

A gas that nearly all living things need to survive
prototype

A model of something that can be used to test an
idea

regolith

The layer of dust and loose rock on the surface of
the Moon

satellite dish

A bowl-shaped antenna that sends information to
and/or receives information from a satellite orbiting
Earth, the Moon, or another planet or moon
Show Me poster

The poster that RBIRSTLEGO League Jr.

team creates to show what they learned and
accomplished during the Challenge season
solar panel

A device that captures energy from sunlight and
changes it into energy that people can use

solution
A way to solve a problem

Team Model

The model that &IRSTLEGO League Jr. team
designs and builds using LEGO elements to show
what they learned during the Challenge season; it
must include the Challenge-specific Inspire Model
and at least one motorized part programmed with
LEGO Education WeDo 2.0; the Team Model for
MISSION MOON is a Moon Base




9 Notes and Drawing Area

MISSION MOONsm | 29



9 Notes and Drawing Area

30 | FIRSTe LEGOw League Jr.



9 Notes and Drawing Area

MISSION MOONsuw | 3



9 Notes and Drawing Area

32 | FIRSTe LEGOs League Jr.






Name;

Team Name:

Countdown to
ISSION MOON su!

explore the
challenges of living
on the Moon.

We need your Be sure to

ideas to help build ' share what
a Moon Base. . you learn!

FIRST
LEGO
LEAGUE JR.
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