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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) 

• 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.  

• 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:• 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)• A video of their robot collecting the moon 

modules (Evaluation )• A video of them explaining their solution (Abstraction)• A screen 

capture of their programming string (Algorithmic Thinking)• An explanation of their program 

(Algorithmic Thinking)• 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 _ _ 

 Gr a b 

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.). 

https://education.lego.com/v3/assets/blt293eea581807678a/blt5ae9a24e15c823b2/5fe355825488eb7b31aa6fdb/en-us_1e5ca037-4cea-464b-8c0c-96d4a96cce80.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltf41c4112c1666ff5/5fe3550f01811f0d39f5aaea/en-us_36e311d1-d71c-41b0-9c54-bcc1cfcae699.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltf41c4112c1666ff5/5fe3550f01811f0d39f5aaea/en-us_36e311d1-d71c-41b0-9c54-bcc1cfcae699.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltf41c4112c1666ff5/5fe3550f01811f0d39f5aaea/en-us_36e311d1-d71c-41b0-9c54-bcc1cfcae699.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt689cbd6d5f1bbc30/5fe355affc7fe930de003bdd/en-us_17e1fd49-6985-4b59-98bf-2b0048dcaf77.pdf
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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: 

 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 

https://education.lego.com/v3/assets/blt293eea581807678a/bltf41c4112c1666ff5/5fe3550f01811f0d39f5aaea/en-us_36e311d1-d71c-41b0-9c54-bcc1cfcae699.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltf41c4112c1666ff5/5fe3550f01811f0d39f5aaea/en-us_36e311d1-d71c-41b0-9c54-bcc1cfcae699.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltf41c4112c1666ff5/5fe3550f01811f0d39f5aaea/en-us_36e311d1-d71c-41b0-9c54-bcc1cfcae699.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt64d38d40a5b97a9f/5fe35550ac08b6196e4c6d1c/en-us_a9ebd5f4-ca97-47e9-862d-6f87ba146222.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt5544e592b29af9be/5fe3555e2816b003d1d1beaf/en-us_f75a80a1-b49a-4eaa-bc66-71759a6abbc0.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt5544e592b29af9be/5fe3555e2816b003d1d1beaf/en-us_f75a80a1-b49a-4eaa-bc66-71759a6abbc0.pdf
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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  

• Cr a nk  

• W a lk 

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 

https://education.lego.com/v3/assets/blt293eea581807678a/blt5ae9a24e15c823b2/5fe355825488eb7b31aa6fdb/en-us_1e5ca037-4cea-464b-8c0c-96d4a96cce80.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt5ae9a24e15c823b2/5fe355825488eb7b31aa6fdb/en-us_1e5ca037-4cea-464b-8c0c-96d4a96cce80.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt5ae9a24e15c823b2/5fe355825488eb7b31aa6fdb/en-us_1e5ca037-4cea-464b-8c0c-96d4a96cce80.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltfcfb0ac5fd6d3a99/5fe3566a62351209eb55bd0f/en-us_79cba481-0628-43cf-8833-f9e394fce0d0.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltfcfb0ac5fd6d3a99/5fe3566a62351209eb55bd0f/en-us_79cba481-0628-43cf-8833-f9e394fce0d0.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltfcfb0ac5fd6d3a99/5fe3566a62351209eb55bd0f/en-us_79cba481-0628-43cf-8833-f9e394fce0d0.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltbbabacd42870c96c/5fe35683fe01387b2ac9b630/en-us_7abbd36a-4ff6-4d03-b355-45625d04e754.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltbbabacd42870c96c/5fe35683fe01387b2ac9b630/en-us_7abbd36a-4ff6-4d03-b355-45625d04e754.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/bltbbabacd42870c96c/5fe35683fe01387b2ac9b630/en-us_7abbd36a-4ff6-4d03-b355-45625d04e754.pdf
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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 



WeDo 2.0 Core Suite 

 10_ 179 

 

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: 

 R e el 

 Ste e r 

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. 

https://education.lego.com/v3/assets/blt293eea581807678a/blt16cba4f4a9bc643f/5fe32e469ec3cc460abd33c2/en-gb_ebd857cf-f4ae-4bcf-a06e-5b60fcc928e6.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt16cba4f4a9bc643f/5fe32e469ec3cc460abd33c2/en-gb_ebd857cf-f4ae-4bcf-a06e-5b60fcc928e6.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt16cba4f4a9bc643f/5fe32e469ec3cc460abd33c2/en-gb_ebd857cf-f4ae-4bcf-a06e-5b60fcc928e6.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt93026f2eecb58ffa/5fe32e74520daf30e5a2f117/en-gb_365e16c6-a026-44e9-a296-e7dc623d6362.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt93026f2eecb58ffa/5fe32e74520daf30e5a2f117/en-gb_365e16c6-a026-44e9-a296-e7dc623d6362.pdf
https://education.lego.com/v3/assets/blt293eea581807678a/blt93026f2eecb58ffa/5fe32e74520daf30e5a2f117/en-gb_365e16c6-a026-44e9-a296-e7dc623d6362.pdf
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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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2) volcano-alarm 
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3) walk 
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4) steer 
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5) reel 



WeDo 2.0 Core Suite 

 89_ 179 

 



WeDo 2.0 Core Suite 

 90_ 179 

 
 



WeDo 2.0 Core Suite 

 91_ 179 

 
 



WeDo 2.0 Core Suite 

 92_ 179 

 
 



WeDo 2.0 Core Suite 

 93_ 179 

 



WeDo 2.0 Core Suite 

 94_ 179 

 



WeDo 2.0 Core Suite 

 95_ 179 

 



WeDo 2.0 Core Suite 

 96_ 179 

 



WeDo 2.0 Core Suite 

 97_ 179 

 
 



WeDo 2.0 Core Suite 

 98_ 179 

 

 

6) joystick 
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8) flex 
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9) grab 
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13) grabber 
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