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1.moon base

Design a solution for a robot that will assemble a base on the moon. 120+ minutes , grades
1-5

1) 1. Prepare

(15-30 minutes)

e Reading projects and related teaching assistant materials.

» Define how you want this project to be presented. You can use the video that comes with
the project or use your own materials.

e Determine the final outcome of the project. For example, define the parameters of a student

presentation and the specific elements they should include in the document.

2) 2. Exploration phase

(10-45 minutes)
The moon is the natural satellite of the earth and the closest place in space that we can go to.
Establishing a base on the moon, on Mars or on another planet is a quest for humanity. As
humans have already been to the moon, some challenges may have known solutions. Other
challenges would have to be solved before we can reach this goal. For example, our ability to
move objects around in space is definitely one of these challenges.
Rockets are used to send both people and materials into space. To ease astronauts' tasks in
space, robots of various functions have been developed. For example, robots can be
programmed to move on their own or to grab objects. Designing robots for moon usage
starts on Earth, testing behaviors and adjusting designs before sending the robots into space.
Questions for discussion
1. How can things be sent to the moon?
Things can be sent to the moon or to other places using rockets.
2. How could things land on the moon?
Many methods, such as parachutes, balloons and rockets have been invented in order to
safely land packages. The moon's atmosphere is very thin, so parachutes are not a good
solution. Rockets have traditionally been used.
3. What is a good way to create and build a base on the moon?

Robots are often used for tasks that are too dangerous for humans to execute.
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3) 3.Create and test phase

(40-60 minutes)

Build and program

The students will build a robot that can drive and turn, and then they will program it to move
on a surface.

The students can collect the small modules or build their own items to collect.

This program will enable your students to understand the behavior of the robot. Allow some
time for exploration and tinkering as your students become familiar with the robot's
movement.

To control the robot's movement, it is important to understand the relationship between
motor power and time. For example, if the time stays the same, the robot will go farther if the

power level is set to 10 instead of 4.

Some elements students should pay attention to when building this model :

* The front tyres are bigger than the back tyre

* The wire of the motor must not interfere with the mechanism ¢ The tyres are correctly
assembled on their hub

Team Building option

If you have extra devices, you can reduce the building time for this model by having each
student build a part of their team's robot:s Student A can build from step 1 to 23« Student B
can build from step 24 to 41

Plan and try a solution :

« Define the path that your robot should follow in order to reach the first moonbase module
* Program your robot to move to the first module

Try and modify your solution :

* Plan the path that your robot should take in order to reach the first and second moonbase
modules

« Plan the path that your robot should take in order to reach its final location ¢« Program your

robot to follow these plans
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4) 4. Share phase

(45+ minutes)

Students should spend some time compiling the information they have collected throughout
the project.

Depending on which skill(s) you would like to focus on, you might ask each team or student
for one or more of the following:

* A sketch of their strategy (Decomposition)e A video of their robot collecting the moon
modules (Evaluation ) A video of them explaining their solution (Abstraction)s A screen
capture of their programming string (Algorithmic Thinking)s An explanation of their program
(Algorithmic Thinking)e Pictures and explanations of some of the tests that they carried out
during the project (Evaluation)

Organize a session where each team can demonstrate their solution.

5) 5. Differentiation

This project can be made more challenging by adding one or more of the following
requirements:

* Use more than two modules ¢ The trajectory must be completed within one minute ¢ The
robot can only turn 90 degrees right during the trajectory

The following maths -related problems could be formulated :

» Two of the modules have landed perfectly on the moon. The other two modules have landed
in a line that is parallel to the previous two. Demonstrate where the modules could have

landed and program the robot to pick up the modules.
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* Two modules have landed at a distance of 20cm of each other. The other two modules have
landed so that the for modules in total create a rectangle with a perimeter that is smaller than
60cm. Demonstrate where these modules could have landed and program the robot to pick
them up.

* The four modules need to be picked up by two different robots, but they have to arrive at
the base at the same time.

* Have the students build their own modules and create their own mission about building a

base on the moon.

2.animal senses

Explore how animals use their senses to receive different types of information. 120+ minutes ,

grades 1-5

1) 1. Prepare

(15-30 minutes)

® Select a specific theme to talk about with your students. For example, you could focus
specifically on insects and reptiles.

® Decide how you would like to introduce this project. Find some videos to watch or
information to read with your students.

® Define the elements that your students should consider as they develop their models (ie,
using sensors to interact with the environment, different reactions according to various
stimuli, etc.).

® Determine the final outcome of this project. For example, define the parameters of a

student presentation and the specific elements they should include in the document.

2) 2. Exploration phase

(30-60 minutes)
Introduce your students to the subject and make sure they understand the problem they have

to solve.

3) 3. Creation and testing phase

(90-120 minutes)
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Build and program
Have your students build and program a model of an animal they have chosen. Make sure
that they use sensors as an element in modeling the animal's interaction with its environment.

Design Library inspiration:

® \Wobble
® flex
® Grab

Let your students plan, try and modify their model until they get to a point where they are
happy with what they have done. In order to challenge some of the more advanced teams,

ask them to describe the environment in which the animal lives.

4) 4. Sharing stage

(45+ minutes)

Make sure that your students document their work.

Use different ways in order to let your students share what they have learned and their
reflections on these experiences.

Have your students create their final reports and present their projects.

3.city security

Explore the different safety rules related to urban transportation and describe how some of

them could be improved. 120+ minutes , grades 1-5

1) 1. Prepare

(15-30 minutes)

® Select a specific theme to talk about with your students. For example, you could focus
specifically on truck safety in traffic situations.

® Decide how you would like to introduce this project. Find some videos to watch or
information to read with your students. You could also take a virtual or actual field trip
around your neighborhood or city. Have your students look for possible problems with
current transportation ( eg, could a bus stop be made safer, could a traffic signal be
improved, etc.).

® Define the elements that your students should consider as they develop their solutions
(ie, where and how do accidents happen, are there any statistics about these accidents,

is there a safety device that could be improved, etc.).
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® Determine the end result of this project. For example, define the parameters of your
students' presentations and the specific elements that they should include in their
documents. Be precise about whether you would like the students' solutions to be

physical (using LEGO bricks) , digital (using a program) or both.

2) 2. Exploration phase

(30-60 minutes)
Introduce your students to the subject and make sure they understand the problem they have

to solve.

3) 3. Creation and testing phase

(90-120 minutes)

Build and program

Have your students build and program a device that can improve city safety.

Design Library inspiration:

o flex

® Revolve

® Motion

Let your students plan, try and modify their solutions until they get to a point where they are
happy with what they have done. In order to challenge some of the more advanced teams,

introduce some constraints or have them explore more than one solution.

4) 4, Sharing stage

(45+ minutes)

Make sure that your students document their work.

Use different ways in order to let your students share what they have learned and their
reflections on these experiences.

Have your students create their final reports and present their projects.
4.emotional design

Discover how robots can create positive emotions in everyday life.
120+ minutes , grades 1-5
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1) 1.Preparation

(15-30 minutes)

® Select a specific theme to talk about with your students. For example, you could focus
specifically on robots that can make people laugh.

® Decide how you would like to introduce this project. Find some videos to watch or
information to read with your students.

® Define the elements of the maze that the robots will go through (ie, movement, sensors,
expressions, etc.).

® Determine the final outcome of this project. For example, define the parameters of a

student presentation and the specific elements they should include in the document.

2) 2. Exploration phase

(30-60 minutes)
Introduce your students to the subject and make sure they understand the problem they have

to solve.

3) 3. Creation and testing phase

(90-120 minutes)

Build and program

Have your students build and program a robot that can make people laugh. Have them
program specific behaviors for their robot.

Design Library inspiration:

*«Wob b le

«Crank

*Walk

Let your students plan, try and modify their solutions until they get to a point where they are
happy with what they have done. In order to challenge some of the more advanced teams,

introduce new parameters such as generating different emotions.

4) 4. Sharing stage

(45+ minutes)
Make sure that your students document their work.

Use different ways in order to let your students share what they have learned and their
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reflections on these experiences.

Have your students create their final reports and present their projects.

5.Grab objects

Discover how prosthetic design can help people with disabilities. 120+ minutes , grades 1-5

1) 1. Prepare

(15-30 minutes)

® Reading projects and related teaching assistant materials.

® Define how you want to introduce this project. You can use the video that comes with
the project or use your own materials.

® Determine the final outcome of this project. For example, define the parameters of a

student presentation and the specific elements they should include in the document.

2) 2. Exploration phase

(10-45 minutes)
The human hand can perform several different actions. When these movements are combined
together, they present a range of possible movements and actions. These important
movements are: finger flexion and extension (closing and opening), thumb flexion and
extension (closing and opening), thumb rotation, and wrist flexion, extension, and rotation.
When a person is unable to perform one or more of these actions, certain actions become
difficult and sometimes impossible to do.
Prosthetics can help people regain mobility. Some very advanced robotic arms can replicate
nearly all the movements of a normal hand.
Questions for discussion
1.  What different movements can you make with your hands?
Students may use words such as catch, hold, and throw to describe actions.
Ask them to describe in detail how their fingers are used in these
movements.
2. What do the muscles in your hands do?
Muscles are responsible for all its movements.
3. How to create an artificial arm?

Motors can be used to create movements similar to those of the human
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hand. It can also be used to apply pressure to objects to hold them in place.

3) 3. Creation and testing phase

(40-60 minutes)

Building and Programming Students will build a robotic hand that they can program

to grasp, lift, and place objects. The hand is equipped with motion sensors that can be used
to detect objects, detect tables, and detect arm movements.

Students will use this robotic hand to move small objects. Their first task is to grab a flower
and place it on the table. Their second task is to grab an electrical plug and insert it into the

socket. Students also have the option to build their own objects to use in these tasks.

This program will enable your students to control the opening and closing of their hands.
Allow some time to explore and tinker as your students become familiar with the arm

movements.

Plan and try the solution : Program the robot to:

o Grab the flower and put it on the shelf
o Grab the electrical plug and insert it into the socket
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Try modifying your solution:

the robot doesn't work properly when using this program.

When the clip is closed, it should turn on the green light on the Smarthub , and
when the clip is on, it should turn on the red light.

Make changes to the program to resolve the problem.

4) 4. Sharing stage

(45+ minutes)

Students should spend some time compiling the information they have collected throughout
the project.

Depending on the skills you want to focus on, you can ask each team or student to provide
one or more of the following:

A sketch of their strategy (broken down)

Video of the robot (evaluation)

Video of them explaining their solution (abstract)

Screenshot of its programming string (Algorithmic Thinking)

Interpretation of their programs (algorithmic thinking)

Pictures and explanations of some of the tests they conducted during the project

(evaluations)
6.examine

Discover how robots can be used to inspect tight spaces. 120+ minutes , grades 1-5

1) 1. Prepare
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(15-30 minutes)

® Select a specific theme to talk about with your students. For example, you could focus
specifically on robots that inspect water pipes.

® Decide how you would like to introduce this project. Find some videos to watch or
information to read with your students.

® Define the elements of the maze that the robots will go through (ie, define holes, walls,
obstacles to avoid or to collect, etc.).

® Determine the final outcome of this project. For example, define the parameters of a

student presentation and the specific elements they should include in the document.

2) 2. Exploration phase

(30-60 minutes)
Introduce your students to the subject and make sure they understand the problem they have

to solve.

3) 3. Creation and testing phase

(90-120 minutes)

Build and program

Have your students build and program a robot that can move in a maze. If they cannot create
a robot that can turn, guide them to the Design Library for inspiration or allow them to
execute some of the movements with their hands.

Design Library inspiration:

® Reel

® Steer

Let your students plan, try and modify their solutions until they get to a point where they are
happy with what they have done. In order to challenge some of the more advanced teams,

introduce more obstacles or modify the maze to make it harder to navigate .

4) 4. Sharing stage

(45+ minutes)

Make sure that your students document their work.

Use different ways in order to let your students share what they have learned and their
reflections on these experiences.

Have your students create their final reports and present their projects.
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7.Send a message

Discover how to transfer mail from one place to another. 120+ minutes , grades 1-5

1) 1. Prepare

(15-30 minutes)

® Reading projects and related teaching assistant materials.

® Define how you want to introduce this project. You can use the video that comes with
the project or use your own materials.

® Determine the final outcome of this project. For example, define the parameters of a

student presentation and the specific elements they should include in the document.

2) 2. Exploration phase

(10-45 minutes)
Communication between people has always been a fundamental part of our existence. Not
long ago, before the invention of satellites and cell phones, people used all kinds of ingenious
devices to exchange information.
For a long time, the only way to send a message from one place to another was to write it
down and have someone deliver it. In order to send messages more efficiently, new methods
of delivering messages, such as using electrical current and wave signals, are also developed,
as well as a method of converting public messages into signals. Morse code is one of the
most well-known methods. Morse code transcribes each letter into a series of short and long
signals.
Questions for discussion
1.  What are the ways to send messages?
We have long used wires and electricity to transmit information from one
place to another. Waves are also commonly used to transmit messages over
long distances. Light and electricity are good examples of technologies used
to send signals. Light and electricity are called "binary phenomena" because
they have two states (light and no light). Binary systems that harness
electricity are the basis of modern communications.
2. What is one way to convert or change a message into a signal?
Elements such as light, sound and images can be explored. Discuss with

your students the importance of senders and receivers having the same
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code when exchanging messages.

3) 3. Creation and testing phase

(40-60 minutes)

Building and Programming

Students will build a joystick that uses a tilt sensor. The tilt sensor will detect where the joystick
is tilted. These locations are called "modes". They can program different outputs for each
mode, such as playing sounds or displaying colors.

This program will enable your students to understand the behavior of a joystick. Allow some
time to explore and tinker as your students become familiar with its movements.

Additional programming strings can be added to this program to activate other modes of the

tilt sensor.

Plan and try a solution:

Program the joystick to send messages, using short and long tones as codes.
For example: try sending the word "Max" or "Mia" using Morse code.

Try and modify your solution :

Program a message using your own signal system.
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4) 4. Share Phase

(45+ minutes)
Students should spend some time compiling the information they have collected throughout
the project.
Depending on the skills you want to focus on, you can ask each team or student to provide
one or more of the following:

o A sketch of their strategy (broken down)

o Video of the robot (evaluation)

o Video of them explaining their solution (abstract)

o Screenshot of its programming string (Algorithmic Thinking)

o Interpretation of their programs (algorithmic thinking)

o Pictures and explanations of some of the tests they conducted during the project

(evaluations)

Organize a session where each team can demonstrate their solution.
8.volcano alert

Explore the different ways scientists monitor volcanic activity. 120+ minutes , grades 1-5

1) 1. Prepare

(15-30 minutes)
o Reading projects and related teaching assistant materials.
o Define how you want to introduce this project. You can use the video that comes with
the project or use your own materials.
o Determine the final outcome of this project. For example, define the parameters of a

student presentation and the specific elements they should include in the document.

2) 2. Exploration phase

(10-45 minutes)

Scientists around the world monitor the activity of various volcanoes. In some cases, they do
this in order to make sure that the people living around these volcanoes are always safe. In
other cases, they do this in order to prepare important scientific expeditions to study the

composition of the earth.
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Volcanoes are described as being in one of three different stages: extinct, dormant and active.
For each of these stages, scientists have assigned a color, and have defined the actions to be
taken at each stage:
Green: the volcano is not showing any signs of activity.
Yellow: the volcano is showing some signs of activity and should be monitored.Orange: the
volcano is active with some minor emissions.Red: the volcano is active with major emissions,
or the volcano will erupt imminently.
Questions for discussion
1.  What are the different stages of a volcano?
Volcanoes are considered to be active, dormant, or extinct. There are
different active stages of volcanoes and each of them is monitored
differently.
2. How can scientists explore volcanoes?
Volcanologists or geologists explore active volcanoes using different devices
in order to reduce the danger of such exploration. Rovers and drones are
now used to collect data regarding rock composition, temperature,
substances in the air, etc.
3. What would be a good way to signal that a volcano is erupting?
Different alarm systems are used around the world. Colors are often used

to indicate the level of volcanic activity and the actions that should be taken.

3) 3. Creation and testing phase

(40-60 minutes)

Build and program

The students will build a device that will provide scientists with information about volcanic
activity. When the device is shaken, the needle of the device will run a random amount of
time and stop in front of one of the colored bricks. This will simulate an alert system to indicate
the volcanic hazard level in the area.

This program will enable your students to control the motion of the alarm device. Allow some
time for exploration and tinkering as your students become familiar with the needle's
movements.

They should tinker enough to understand how to reset the needle to the starting position.
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Plan and try a solution :

Program your alarm to alert you when the needle stops at the red position. For each red alert,
move the drone into the volcano so that it can study the eruption.

Try and modify your solution :

Program your alarm to emit different signals for each of the three stages of the volcano. For

each alert, move the drone, the animal and the rover according to the signal.

9.Construction steps

1) lunar-bi
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B EMERERE. S SR
ST HS HE N2 RE Y N2 E B
BHiinaksial Fucs yoyliosn. Mandss JaTE 1 MENeHssie WARHHA.
Cetrzazenial Nistazplieczanstes udhawiania S5, Mabka czescl | male lulki,
Upczominil Mebezpedi zalknu, Malé 245t a malé kauke,
Upczomeniel Meberpatanstva dusenia Maké Zasti a malé gulky a lopticky.
Figyelmanstdal Fuladisweardly Kis alcatrdazek da kis labdak.

pesHol Pyans sagyxn pibHl A6TAA T MaNeHEK WARMHIA.
Upozorargal Opasnost od guiania. Mali diglow | mala lopice.
FNoIoeas] ONAcHICT O Mywera MENH GENI0W W MANS KyrALE
Mpegynpegysamel OnacHocT og aapyeyssrse. Mand nenoed @ dand Tamdaea.
Cpazodilol Mevarnost zaduitve zaradi wika Majhni dell in majhne krogha,
Aertismant! Percol de subacars intemB Pan mici gi ming micl.
Exiista sl DNBCHOCT OT SAAREAHE MENHW 4BCTH H MENAKH TONKI
Ertdindjums! ATianas risks. Skas detalas un stkas bumbinas.
Fotatus! Kagistamisoht. Vaikesed c=ad ja viikesed palid.
|epdjimasl Pavojus ukspringt. Smulkios detalés ir mal kamuolukal.
Uyan! Bofuirna Tehlikes (Hawasmibnan) Kicik pascalar ve kigik toplar,
FRRFIIS " TR I TFETTIE NETRA
Perirgatan| Bahaye tarsectal Bagian kecd dan bola kecil
Amaran| Bahaya tercelok. Bahagan kecil dan bola kecl.

o &

WARNING:

CHOKING HAZARD.

Toy contains small parts and a
small ball.

Mot for children under 3 years.

AVERTISSEMENT :
RISQUE D'ETOUFFEMENT.
Le jouet contient des petites
pléces ainsi qu'une petite boule.
Il ne convient pas aux enfants
de moins de 3 ans.

ADVERTENCIA:
PELIGRO DE ASFIXIA.
Juguete gue contiene partes
peguenas y una pelota pequefia.
Mo recomendado para nifios
menores de 3 afos.
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LEGO Education WeDo 2.0

45300 @ education

L0 124 00 ke s o sty e o oy

LEGO Education WeDo 2.0

45300 M education

L0 1 #1200 ks s o vt s s o oy

Waming! Choking hazard, Smat parts and small bats.

Achtung! Erstickungsgefatv. Kleing Talke und klene Kugein, .

A | s Sekoamant Soss Slgmens o pees bolos A WARNING:

Awvertenzal Rischio di soffccamento, Piccole parti e piccale palle.

Visarschomngl Verstkhingsgeres. Kieing cnlerdelen en ke ballen ?HOK'N_G HAZI/I\RD 4
|Advertencial Peligro de stragantarmiento. Partes pequefss y bolas pequediss.

Relverseh Kyesiningadare. Smb cele o smé kugler ! oy:contang small partsand a
Vidwirun! Katnunarhastia. Litir hiutic og litar kilue. small ball.

Varotus! Tukehtumvsvasra. Pienis 0sia ja pienis pallojs. Not for children under 3 years.

Varning! Kvavningarisk Smé delar och smé bollse
Advarsall Kvelnings‘are Sma deler og smd baller,

o e g s Ax AVERTISSEMENT :
L

2 | RO Wi SETFINE q
e oot RISQUE D'ETOUFFEMENT.
a1 U NN RERW N SE 8 TN Le jouet contient des petites
Hieariel PHCK yayWentn MEAkHS ASTSAN W IMENEHSKIE WSPHAN X kit ¥

udiswienia sie. b kulki piéces ainsi qu'une petite boule.
v énit Nebe; i zalknuti. Malé Easti 8 malé koule. 7}
mg;xe:d m‘m;‘nm‘; husenia, Malé Cast a maid gulky a lopticky. Il ne convient pas aux enfants
Imeztatés Fulladasveszely. Kie alkatrészek és Kis labdak de moins de 3 ans.

OBepexHo! Puauk 3anyxi ADIDHi ABTAN T8 MaNEHbK! WBDWKH.
o] e e A oA s oA /A ADVERTENCIA:
et Novaass b sovec e e ok e b b PELIGRO DE ASFIXIA.
e L B o Ll Juguete que contiene partes
s Q pecuefes  une pelots Facieta
Jspejimast Pavojus ulspringy. Smulkios detalés ir ma kamuoliuksi No recomendado para nifios
&Wiﬂ?}wﬂmﬁg‘?ﬁﬁm\:ﬁﬁwk parcalar ve kiclk toplar, menores de 3 aﬁo&
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6) joystick

Wiaming? Choking hazsrd. Small parts snd small bals.
Achtung! Ela(ckuwmhv Klene Teile und klene
v Potits ot posttas balies.
> Ficcole pent @ piccole palle
Ideine balien.
W ot Partes pequeﬁss y bolas pequenas.
Advarsall Kveelningstare. Smé dele og smé kugler
Vidwdrun! Kofnunarhaatia. Litir hiute og Atiar kulur.
\Varorus! Tukehtumisvaara. Pienis cia [ plenia palloj.
Varnng) Kvdvningsrisk. Sma delar ach sma bollar
Advarssll Kvelningstare. Sma deler og smé baller,
Arencaol Risco de m Pe-uuensn pernes e paquenas bolas
Dpoesonoinan! Ki 00, Mixpd pton Kkou wxo« pnideEc
& | RSO &'3. d\“'t{i‘éﬁ};&!}d vER
W AESER. SO WITRN IR
BT M Y. —38 RE U NS 8 X
BHAMEHHE] PUCK YANWOHAA. MENKIE LOTENM 1 MENSHSKIS WAPHKM
Ostrzezeniel Nisbazpleczenstws udiawania 9. Mate cze<ci | male kulki
Upozoménd Nebezpedc! zalknuti, Malé Easti » malé koule.
Upozomenial Nebezpecenstva dusenia. Maié Zastl a malé qulky a lopticky.
s lsbadk.

CEepexHo! PUIMK 38ayXM Apl&d AsYMl TE MENEHBIG WAPMKM.
Upozorenyal Opasnost od gusenia Mak dislovt | mals lopuce.
a30paee! OniacieacT on ryweres. Man ASRORM 1 MBnS yTTuLe
(e ManM TOMmea.

krogle.

m:uuo di

noew
Opoxc-uol Novarnost 2adusitve Zeradh bufka. Maynm ot in majhoe
ismentt Pecicol oo sulocare inems. Pary mici sl mings mici

BN HBCTI 1 MBNKK TOMK

Bﬂdlnﬂ]ums‘ et 1 rlsks Stkas dms un sikas bumbinas.

Howtus! palid.

|epejimasl Pavojus uzspringt. smukm Gataies ir mas kamuokukel

Uyaril Boguima Tehlikes: {Hevas@iktan) Kucuk parcalar ve KOG toplar.

bpainis Sy & s ] FZE WDl Ve

Peringatan! Bahaya tarsedak Sagisn Iuse-l dan bols kecil

Amaran! Bahaya tercelok. Bahagan kecll dan bofa kect.

@

WARNING:

CHOKING HAZARD.

Toy contains small parts and a
small ball.

Not for children under 3 years.

AVERTISSEMENT :
RISQUE D'ETOUFFEMENT.
Le jouet contient des petites
pieces ainsi qu'une petite boule.
Il ne convient pas aux enfants
de moins de 3 ans.

ADVERTENCIA:
PELIGRO DE ASFIXIA.
Juguete que contiene partes
pequenas y una pelota pequena.
No recomendado para nifnos
menores de 3 anos.
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