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Robotics exercises LEGO Boost 7-12 

 

Subject / The result to be achieve / Goal  Exercises for the students 

Subject: giving commands. 

The result to be achieved: prepare the student for 
making algorithms. 

Goal: teach the student formulate and give short, clear 
and exact commands, so the robot can complete a 
specific action. 

 

1. The exercise is done by two students, one of whom is a “programmer”, the other – 
“the robot”.  

The programmer creates a simple problem, that the robot must solve, and gives him 
short verbal orders. The robot must exactly fulfill the orders. The orders must be 
precise, without giving the  “robot” a chance to decide anything himself - what, how, 
how long or how far to do something.  

For example, “Walk forward three steps”, “Turn around”. 

A question for the “robot” – does the “robot”, according to the “programmer”, 
understand the given commands, what, how and how long it must be done? 

The exercises must be done until the “programmer” is capable of formulating short, 
clear and precise commands and the robot can understand and execute them. 
Afterwards the “Programmer” and the “robot” switch places. 

Subject: Simple robot basic motions. 

The result to be achieved: The student knows how to 
use motion blocks. 

Goal: To prepare the student for running the robot using 
the robot's basic movements – straight forward movement, 
reverse movement. 

2. Create a command or a series of commands (algorithms) from blocks of motion and 
operate the robot by making it: 

on the Boost playmat go straight ahead. 

 

How far does the robot go when using one block? How far does the robot go when 
using two blocks? How many blocks of movement will need to be used for the robot 
to go straight forward from the starting position and reach the edge of the Boost 
playmat? 

 

The task is repeated, forcing the robot to go straight back on the Boost playmat. 

3. Create a command or series of commands (algorithms) from the blocks of motion 
and operate the robot, making it go straight ahead to the obstacle. 



Choose the obstacle yourself. Calculate how many movement blocks you will need 
to use to reach the obstacle. Operate the robot and make sure you calculate 
correctly. 

Subject: Changing the direction of the robot's movement 

The result to be achieved: the student is able to operate 
the robot by changing the direction of its movement. 

Goal: to prepare the student to operate the robot using the 
basic movements of the robot - change of direction to the 
right, change of direction to the left, turning around, 
change of direction at a certain angle. 

4. Try different reversing blocks. Combine them with straight-forward and straight-back 
motion blocks. Predict in which direction the robot will move. Operate the robot. 

Is the robot moving in the direction you intended? 

 

Prepare a command from the movement blocks and operate the robot, making it: 

- change direction to the right - 450 (1/8 of a full turn), 900 (1/4 of a full turn), 1800 (1/2 
of a full turn); 

- change direction to the left - 450 (1/8 of a full turn), 900 (1/4 of a full turn), 1800 (1/2 
of a full turn); 

- turn around (full turn or 3600) to the right, turn around to the left. 

Subject: Command’s parameter changing 

The result to be achieved: the student is capable to 
change the command’s parameters - the number of 
repetitions. 

Goal: to teach the student to change the command 

parameters so that the robot can complete the task with 

less commands as possible. 

5. Invent and create a series of commands (algorithms) with the same type of 
commands that start the robot to do / repeat the same type of operation multiple 
times in a row. 

For example, give the robot an order to move one step forward, move one step 
forward, move one step forward, move one step forward. 

In the algorithm change the parameters of the number of commands by minimizing 
the commands, forcing the robot to complete the same objective. 

The solution, for example, is to make the robot take four steps forward with one 
command. 

 

Subject: Programming a robot to do a certain task. 6. Prepare a series of commands (algorithm) and run the robot, making it on the Boost 
playmat: 



The result to be achieve: the student is able to create a 
series of commands (algorithm), programming the robot to 
perform a certain task, combining different basic 
movements. 

Goal: to prepare a series of commands (algorithms) and 
run a robot for a specific task. 

from the starting point take one step straight ahead, turn 1800 (2/4 parts). Return to 
starting point, return to starting position. 

Change the number of commands, forcing the robot to complete tasks with the least 
amount of commands. 

7. Prepare a series of commands (algorithm) and run the robot, making it on the Boost 
playmat: 

from the starting point go straight ahead to the edge of the Boost playmat, turn 1800 
(2/4 parts). Return to starting point, return to starting position. 

Change the number of commands, forcing the robot to complete tasks with the least 
amount of commands. 

8. Prepare a series of commands (algorithm) and run the robot, making it on the Boost 
playmat: 

Walk up to the banana, facing it. Return to the starting location, return to the starting 
position. There are multiple ways to solve this. Solve this in multiple ways! 

Remember to change the parameters of the number of commands, forcing the robot 
to complete tasks with the least amount of commands! 

9. Prepare a series of commands (algorithm) and run the robot, making it on the Boost 
playmat: 

from the starting point to go around the mat’s edge counterclockwise (along the inner 
edge of the mat); 

- Repeat the task clockwise. 

Make sure you change the parameters of the number of commands, forcing the 
robot to complete tasks with the least amount of commands! 

10. Prepare a series of commands (algorithm) and run the robot, making it on the Boost 
playmat: 

from the starting point, changing directions 900 alternately right and left (zig-zag), go 
to the far edge of the Boost playmat. 

Complete task with the least amount of commands. 



 11. Make your robot drive in a “figure of 8”. 

Create a diagram first like the examples below before you start programming. Don’t 
forget to mark your starting point so each effort starts exactly at the same point! 

                             

Subject: Programming a robot to do a certain task. 

The result to be achieve: the student, creating a 
meaningful set of commands (algorithm), is able to 
formulate and give precise commands to the robot to 
perform a certain task. 

Goal: to teach the student to formulate and give precise 
commands to the robot to perform a certain task. 

12. - Create and write one simple task for the robot to do on the Boost playmat(for 
example, go to an obstacle. Choose the obstacle and its location yourself).  

Give precise commands, create an algorithm, that lets the robot complete the task 

you invented. Operate the robot, making it complete the task. 

- Create and write a more difficult task for the robot to do on the Boost playmat 

(for example, bypass an obstacle). 

By giving precise commands, create algorithms that lets the robot complete the task 
you invented. Operate the robot, making it complete the task. 

13. Create and write a task for the robot to do on the floor or any surface other without 
the Boost playmat.  

Give precise commands, create an algorithm, that lets the robot complete the task. 

 

 

 

 

 

   



Subject: Program flow control – cycle. 

The result to be achieve: the student knows and is able 
to use a cycle in their algorithms. 

Goal: to teach to independently create a simple program 
for a robot and to operate it using a cycle. 

14. Create a command series (algorithm) and operate the robot, forcing the robot to walk 
a square. 

- In the created program, the set of repetitive actions (block) is placed in a cycle in 
which it is possible to change the parameters of the number of repetitions of actions. 

- Change the cycle parameters so that the robot is commanded to walk the square 
twice without stopping. 

- A set of repetitive operations (blocks) is placed in a cycle in which the operations 
are repeated indefinitely. 

 

Example of a solution: 

 

Subject: Motion sensor, its usage. 

The result to be achieve: The student knows what a 
motion sensor is and knows how to use it in programming. 

Goal: Teach programming to use a motion sensor. 

  

15. Create a series of commands (algorithms) and run the robot by putting it: 

- go to the obstacle and stop before it.  

Choose items of different heights as an obstacle. Watch and conclude at what height 

the obstacle robot does not perform the task.  

- go to the obstacle, turn around, return to the starting point. 

 

16. From various items build the labyrinth shown in Picture 1. Create a series of 
commands (algorithms) using a motion sensor, and operate the robot, causing it to 
get from point A to point B (pass the labyrinth). 



   B 
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Picture 1 

Subject: Sound sensor. 

The result to be achieved: the student can use of the 
sound sensor. 

Goal: teach the use of the sound sensor. 

17. Create a series of commands (algorithms) using a sound sensor, and operate the 

robot by putting it: 

- Go forward one step after you have clapped your hands once. 

- Reverse two steps after you've clapped your hands twice. 

18. From various items build the labyrinth shown in Picture 1. Create a series of 

commands (algorithms) using a sound sensor and operate the robot, causing it to 

get from point A to point B (pass the labyrinth). 

Subject: Color sensor. 

The result to be achieved: the student is able to use the 
color sensor. 

Goal: teach how to use the color sensor. 

19. Using the color sensor, create an algorithm and make the robot follow the red line on 
the edge of the Boost playmat, first the shorter one, then - the longer. 

 

Example of a solution:  

 

Subject: Using voice. 

The result to be achieved: the student, while 
programming the robot, is able to use voice recording. 

Goal: teach the student to add voice recordings to the 
code. 

20. Using voice recordings, they create an algorithm and make the robot: 

- Go forward 5 steps and verbally count each one: “one, two, three, four, five”.  

- Go backwards 5 steps and verbally count each step: “five, four, three, two, 

one”. 

21. Obtain three colors - green, yellow and red. When put in front of the color sensor 
make the robot say: 



- On red: “Red. Stop!”. 

- On yellow: “Yellow. Waiting!”. 

- On green: “Green. Going!”, look 900 both ways and walk 3 steps forwards. 

Subject: controlling the robot with the joystick. 

The result to be achieved: the student is able to control 
the robot with the joystick. 

Goal: introduce the student with the possibility of 

controlling the robot with the joystick and teach the student 

control the robot with it. 

22. Make the robot (with the joystick): 

- Move forward, backward, turn, speed up and slow down. 

- Walk in a figure “8” (using obstacles). 

- Walk through the labyrinth from point A to point B (picture 1). 

 

Subject: Possible functions. 

The result to be achieve: the student, working with the 
robot, knows and is able to use other functions. 

Goal: introduce the student to other possible LEGO Boost 

robot’s functions and teach them how to use them. 

23. Make the robot: 

- Dance. 

- Change it’s facial expressions. 

- Shoot and hit the target. 

- Audibly express emotions. 

- Hit something with its hands. 

- Greet.  

- Play golf. 

- Duel. 

- Ask for identification. 

 



Subject: Sample Programs of Moving Blocks. 24. 

 

Try using the different blocks for moving like the example program above. 

Create a new project on the Creative Canvas and run each block of code and notice 
the differences and similarities. 

Note that the moving blocks which do not set the times interval or the amount of 
degrees (rotation) of the movement will continue to turn the motors indefinitely 
unless a wait block is added, which sets the time interval for the motors to work 
folowed by the stop motors block. 

You can use a more simplified version of the movement blocks of you have 
successfully completed/unlocked the first simple activities. 

Subject: Sample Programms of Loop Blocks. 

Repeat blocks of code without having to put blocks of code 
again and again.  

Different tipes of loops in coding. 

25. Try using different blocks for Looping comands like the example program under. 

Create a new project on the Creative Canvas run each block of code and notice the 
differences and similarities. 

Notice that the last block of code is not working properly. Try and make it work so 
when a button is pressed the Loop as activeted (the loop condition becomes true). 



 

 

The solution: 

 

To insert another Loop Forever loop and add the button appearance block outside 

the Loop While True block (called nested loop – a loop inside a loop). 

Subject: If/Else statement. 

Allows robot to make decision based on the inputs from 
the sensor – If (TRUE) a condition is met, Else (FALSE) if 
the condition is not met. 

26. Using the Boost playmat set a square which robot will aim to reach. 

When robot detects: 

- Green, robot should move one square block forward. 

- Blue, robot should make a 900 turn to the right. 

- Yellow, robot should make a 900 turn to the left. 



 

Try and simulate traffic lights by detecting: 

- Green – which will move to robot forward. 

- Orange – which will slow down the speed of robot. 

- Red – which will stop SMARC. 
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