
       GOSTEAM Hands-on Activity Template (Classroom-Formal)   

 

Rover exploration using SCRATCH 

Short Description (Max 500 words): 

In this activity, students create a Mars/Moon exploration game, using the Scratch 

programming language.  Using their computer keyboard, they drive their exploration 

rover to the surface of Mars or the Moon and go through some specific areas.  

Depending on the areas the rover approaches or gets trapped into, they win or lose 

points towards their final score. 

Students will engage in programming, analytical, and computational thinking and use 

mathematics and appropriate programming commands to plan their game. 

Keywords (Up to 5):  

Scratch, Mars, Moon, rover, exploring, programming 

Information about the Implementation 

Age and language of the students:             9-12           12-15          15-18           18+ 

Language: English   Age:  

Number of Lessons – Duration (per lesson):  

Number of Lessons:    Duration per Lesson: 

Subjects: 

For which subject(s) the activity is usable, is it an interdisciplinary activity?  

Science 

Physics Chemistry         Biology         Geosciences         Environmental     Other 

Technology 

Engineering 

Arts 

Mathematics 

Information about the Scenario 

Curriculum and country: Primary school, Greece 

√
√ 

4 45 

Cross-cutting geospatial and environmental STEAM instruments 
for the new generation (GOSTEAM) 
Project No: 2020-1-SE01-KA201-077972

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only of the authors, 
and the Commission cannot be held responsible for any use which may be made of the information contained therein.  
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Link of the current activity to the curriculum: 

Country:  Greece  Class:     Primary school  Grade: 5th  

   

Topic:  

Connection with the faculty of informatics and the skills are needed in the fifth grade 

of primary school.  

 
 
Objectives (Max 100 words): 

Description of the learning objectives 

Computer skills 

Internet search knowledge 

Number comparison knowledge 

Math knowledge 

Materials (Max 100 words): 

Which resources and materials (software, hardware) are needed?  

1. Computer 
2. Internet access/Google connection 
3. SCRATCH programming language 
4. Mars surface images 
5. Moon surface images 
6. Mars rover image 

Spatial concepts, skills and abilities: 

Which spatial concepts and skills are covered by the activity? 

Spatial concepts: 

Primitives: Identity/Name     Location Space/Time 

Simple:   Distance Direction              Connectivity            Movement 

Boundary         Shape/Area                  Adjacency 

Difficult:   Overlay  Buffer             Topology           Coordinate   

Map  Scale       Shortest Path       Navigation 

Surface     Slope/Gradient            Aspect             Contour  

Complex: Interpolation     Map Projection                   Spatial Dependency
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Other: 

Spatial skills:  

Map literacy 

Navigation/orientation 

Estimating distances and directions 

Recognizing and understanding patterns/Understand and identify models of 

spatial organization 

Select an ideal location based on the given spatial features 

Visualization 

Understand and identify spatial correlations/ dependencies 

Categorize spatial entities/ geographic features and identify hierarchies 

Compare spatial entities and draw analogies among them 

Identify/determine connections/relations 

Understanding scale in space and time 

Delineation of spatial regions/ zones based on given features/ properties 

Short Description 

Visualization: Visualizing spatial entities from written/oral verbal descriptions, from 
their 2d or graphical representations or through mental transformations; such as axis 
rotation or perspective taking. 
Geospatial concepts and spatial abilities documentation (see Section 3.2): 

http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM_IO1_A1_final.pdf 

Description of the activity in detail 

Classroom activities  

Description of activities for face-to-face teaching in the classroom 

Online activities 

Description of activities for distance learning in home-schooling 
 
  

http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM_IO1_A1_final.pdf
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Step 1– Create a folder with the images needed (10') 

1. Right-click on the desktop of computer and create a new folder. 

2. Save it on the desktop and enter as a document title, your name. 

 
At first, download an image for background. 
Are given 3 image options for the Mars background and 3 image options for the Moon. 
You may also select any of image background you want from the database is shown 
above. 
 
On the website https://www.jpl.nasa.gov/ go to Galleries →Multimedia→Images  
  

https://www.jpl.nasa.gov/
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1. At Topic Filters select Mars  

 
 
 
 
 
 
 
 
 
 
 

Use the search bar to search the images.  

Above are shown 3 options for Mars and 3 options for the Moon 
1. Young lava flows (Mars)  

https://www.jpl.nasa.gov/images/pia22432-young-lava-flows 
 
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA22432.jpg 

 
 
2. Seasonal Dark Streaks in Tivat Crater, Mars 

https://www.jpl.nasa.gov/images/pia22070-seasonal-dark-streaks-in-tivat-

crater-mars 

 

https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA22070.jpg 

https://www.jpl.nasa.gov/images/pia22432-young-lava-flows
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA22432.jpg
https://www.jpl.nasa.gov/images/pia22070-seasonal-dark-streaks-in-tivat-crater-mars
https://www.jpl.nasa.gov/images/pia22070-seasonal-dark-streaks-in-tivat-crater-mars
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA22070.jpg
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3. In the Wake of Ancient Lava Flows 

https://www.jpl.nasa.gov/images/pia25558-in-the-wake-of-ancient-lava-

flows 

https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA25558.jpg 

 
  
 

4. Graben on the Moon (Moon) 

https://www.jpl.nasa.gov/images/pia23237-graben-on-the-moon 

 

https://www.jpl.nasa.gov/images/pia25558-in-the-wake-of-ancient-lava-flows
https://www.jpl.nasa.gov/images/pia25558-in-the-wake-of-ancient-lava-flows
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA25558.jpg
https://www.jpl.nasa.gov/images/pia23237-graben-on-the-moon
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https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23237.jpg 

 

5. Lobate Scarps on the Moon (Moon) 

https://www.jpl.nasa.gov/images/pia23236-lobate-scarps-on-the-moon 

 

https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23236.jpg 

 

  

https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23237.jpg
https://www.jpl.nasa.gov/images/pia23236-lobate-scarps-on-the-moon
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23236.jpg
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6. Wrinkle Ridges on the Moon (Moon) 

https://www.jpl.nasa.gov/images/pia23210-wrinkle-ridges-on-the-moon 
 
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23210.jpg 

 
Select the image you prefer and save it as "Mars_background", in your folder. 
Then, on the website: https://www.pngall.com/mars-rover-png choose whichever 
image you like and save it as "Mars_rover" in you folder. 
The example below has used the “Mars rover” image: 

 
https://www.pngall.com/mars-rover-png/download/43996 
 

Step 2 – Creating a background (10') 
1. Log in SCRATCH's website: https://scratch.mit.edu/ 
2. Click on the "Start Creating" option, to start a new project. 

https://www.jpl.nasa.gov/images/pia23210-wrinkle-ridges-on-the-moon
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23210.jpg
https://www.pngall.com/mars-rover-png
https://www.pngall.com/mars-rover-png/download/43996
https://scratch.mit.edu/
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3. Choose English language from the selection: 

4. Close all the pop-up messages. 

5. The environment you see is: 
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6. Create a new background by moving the mouse pointer over the option 

Choose a Backdrop:  

7. Click on the option Upload Backdrop: 

8. You can select any image you want for background. In this example we have 

selected the image Seasonal Dark Streaks in Tivat Crater, Mars 
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9. Now the environment is: 
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Step 3 – Upload the Mars rover sprite (10') 
1. Delete the cat object by clicking the bin option, so you can add the 

items of your choice:  

2. Add the Mars rover object by moving the mouse pointer over the 

option Choose a Sprite: 

3. Select the option Upload Sprite  
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4. Select the sprite Mars rover from your folder and set the size up to 

20. 

Step 4 – Upload the Rocks sprite (10’) 
Then, in the same way, add the object Rocks by moving the mouse over the option 
Choose a Sprite: 

Write on the search bar "Rocks": 

Set the size to 25. 
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Step 5 – Programming the Mars rover object (10’) 
Start programming the game by giving the first commands to the object Mars rover. 
For this reason, select the object Mars rover, by clicking it. Notice that it turns blue. 

Click on the code environment. 

The game will start every time the green flag is clicked 

When the flag is clicked, we want the Mars rover sprite to appear.  Therefore, from 
the Events section, we select the command When program starts: 

The rover appears when the green flag is clicked. Choose from the Looks section the 
command show:  

Figure 0-1: Start coding the Mars rover sprite by clicking on it 
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Every time the game starts, we want the Mars rover to appear in a random position. 
So, from the Motion section, select the command go to a random position. The 
rover needs to go to a random position first, so you will have: 

Step 6 – Directional commands of the Mars rover (20') 
The Mars rover will be directed by pressing the up-down-left-right arrow keys of the 
computer keyboard. 

The movement of an object in the Scratch environment is divided into the x and y 
axis.  

Click on the Mars rover sprite on the game environment to see that the values of x 
and y can have both positive and negative values, depending on the position of the 
Mars_rover, as the numbers to the Cartesian coordinate system. 

When the arrow is pressed, the Mars rover will make a specific movement.  

From the Cartesian coordinate system, we see that when the Mars rover moves at a 
specific direction, it follows a specific axis, at the positive or negative direction: 

Direction Axis Sign 

right x Positive (+) 

left x Negative (-) 

up y Positive (+) 
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down y Negative (-) 

From the Events section, choose the command when space key pressed and select 
the right arrow option: 

 

Repeat the process for the other directions (left, up and down arrows): 
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Notice that when the right arrow is pressed, the Mars rover sprite is not moving yet. 
Give students the opportunity to process their commands to decide which command 
to add. Lead them to the conclusion that they need to add a command from the 
Motion section and explain to them that they can move their rover by using various 
commands. However, a command that moves the rover to the right is the command 
change x by 10. Select step 5, for a small move.  

 

Correspondingly, to move to the left will be: 

To move upwards will be:  

Finally, to move down: 
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1. At this point, by pressing the computer arrow keys, Mars rover moves in all 
directions. 

However, notice that when the rover reaches the limits of the surface of the game, it 
disappears. For this reason, choose from the Motion section, the option if on edge, 
bounce: 

Therefore, the program converts by far, as follows:
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1. Notice that Mars rover changes direction when it touches the limit.  
Therefore, click in the Direction box and select do not rotate, so it does not 
rotate when it touches the limit: 
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Step 7 – Programming the Rocks object (10') 
The aim of the game is that when the Mars rover touches the Rocks object, it 
disappears, and then appears in a random position.  

1. Because we want the Rocks sprite to disappear and appear again, we 
program the Rocks sprite. 
Select the sprite of Rocks and select the Code environment to program it. 

2. Program the Rocks object every time the game starts (every time the green 
flag is clicked) to appear in a random location: 

In addition, select the if on edge, bounce command so if it goes to the limit, it does 
not disappear: 

Step 8 – The IF Control Command (10’) 
At this point, program the Rocks object so that when Mars rover touches the Rocks 
sprite, it disappears and appears again in a random position. 

1. The first case is: "If the Mars rover touches the Rocks" 

You need to check whether this condition is being fulfilled. 

At the Control section select command if...then: 

 

The condition is "If Rocks touches Mars rover”.   
It is an energy that is "felt" by the rover.  
Also, notice that the hole at the command, has a diamond shape.   
The command is in the Sensing section. 
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Program to check every time Ιf it touches the Mars rover and give commands to: 

1. Play a sound 

2. Disappear 

3. Go to a random location 

4. And show up again 

So, the program is now:  

 

 

 

Step 9 – Insert a time variable and time countdown (10') 
At this point, we can enrich the program.  
We can set the duration of the game and add a time countdown to the game, so 
that the time will be decreased by 1 second, until it becomes 0 and stops the game. 
Time is a variable of the game. 
You can choose if you will program it to the environment of Mars rover or Rocks.  
At this example, the Time variable has been programmed at the environment of 
Rocks sprite. So, choose the sprite of Rocks, so it becomes blue and code it. 

At the Variables section, select Make a Variable and call it TIME: 
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Set the Initial Time duration of the game up to 60 seconds. 

From the Variables section select the command set time up to 60. 

 

Every 1 second, Time decreases by 1. So select from the Control and Variables 
section, the commands above: 

 

Time is constantly reduced, repeatedly by 1, until it turns 0 and stops the game.  
Therefore, select from the Control section, the command repeated until: 

It must be repeated until time becomes zero.  
Therefore, choose from the section Operations, the operator of equality and on the 
left of the equal sign, enter the variable TIME and to the right the number 0. 
Therefore: 

 
So, the overall countdown program is: 

 



GOSTEAM Hands-on Activity Template 

 

Step 10 – Enter a Score Variable with step 10 (10') 
Similarly, to the time counter, we will also insert a score counter. 

Every time Mars rover touches Rocks, score increases by 10. 

Continue the program for the Rocks object, so click on the Rocks code environment. 

1. From the section Variables select Make a Variable and name it SCORE. 

 

At the beginning of the game the SCORE is 0, so set the variable score equal to O, 
using the command set Score to from the section of Variables.  

When Mars rover touches the sprite Rocks, the SCORE increases by 10.  
Add after the Control command “if”, the command changed score by 10 
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So, the program is: 

 

The game will continue until the TIME = 0.  
So, we replace the forever loop with the repeat until loop: 
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The total program becomes: 

Step 11 – Pop up a message of SCORE at the end of the game (10') 
When time turns 0, pop-up a message that says: "GAME OVER!!  YOUR SCORE IS” 
and at the same time display the variable SCORE. 

To achieve this, from the Section Looks, choose the command say Hello for 2 
seconds. The message will be displayed for 2 seconds. 

The text will appear in join with the variable of SCORE. Therefore, is needed a 
command that joins them. This command is in section Operations, and it is the 
command join apple banana: 
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After GAME OVER, the sprite ROCKS hide and stop the game: 

 

The total commands for the ROCKS environment are: 
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Step 12 – Enrichment of the program (20') 
At this point, enrich your game with additional commands and missions. 

Draw areas of different colors in the background image so that when Mars rover 
passes through them, it triggers different programs/missions. 

Paint 4 areas of your choice at the background, with a different color. To achieve 
this, choose the Stage option and then the Backdrops option and then paint either 
by inserting a circle or line or your own design: 

 

In this case, the following colors and areas have been selected: 
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Program the specific areas as: 

1. When it touches red color, it will pop-up an information message about the 

background you have chosen.  

2. When it touches blue color, the SCORE will be reduced by 5. 

3. When it touches yellow color, the TIME will be reduced by 1 second. 

4. When it touches the pink color, it loses and the game stops.  

For all four cases we choose from the Control section, the command if then and 
program it to a forever loop from the Control section: 
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For each of these structures, insert from the Sensing section, the command touching 
color: 

 

For each loop, choose the specific color you have paint. Click in the color choice and 
then the icon and zoom in the background: 
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Then, it is analyzed specifically for each case, the commands that are needed to be 
entered: 

A. When Mars rover touches BLUE color, the SCORE will be reduced by 5. 

 

Therefore, within the loop, enter the command change SCORE by -5, from the 
section Variables: 

 

Notice that, SCORE decreases continuously and quickly, for this reason we enter the 
command to wait 1 second and then change the SCORE, so that it has time to leave 
the red area and then change the SCORE: 
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B. When it touches the YELLOW color, TIME will be reduced by 1 second. 

Therefore, insert in the loop the commands for the time countdown as described in 
a previous chapter: 

 

C. When it touches the PINK color, a pop- up message emerges "IT’S A TRAP!!! 
GAME OVER!! YOUR SCORE IS" and display the SCORE Variable.  
To achieve this, join the “say Hello” command with the variable of SCORE.   
First, select from the Looks section the command Say Hello for 2 seconds 

 

Then, from the Operators section, select the command join apple banana: 

 

After, insert the join command inside the Hello: 

 

Then, replace the word apple with the text “IT’S A TRAP!!! GAME OVER!!! YOUR 
SCORE IS” and inside the “banana” gap insert the Variable SCORE: 

 
After hitting the trap area, the Mars rover disappears and TIME stops, so from the 
section Looks, select the hide command and from the section Control the stop all 
command. 
So the program becomes: 
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D. When it touches the RED color, an information pop-up message will appears 
about the background.  
The message for the background is chosen to this example is " RECURRING SLOPE 
LINEAE (RSL) ENIGMATIC DARK STREAKS" and will pop-up for 1 second.   

Therefore, the program becomes: 
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The total program for the 4 cases is: 
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To connect this program with the program of Mars rover, the total game commands 
are: 
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APPENDIX 

Images 
1. Young lava flows (Mars)  

https://www.jpl.nasa.gov/images/pia22432-young-lava-flows 
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA22432.jpg 
 

2. Seasonal Dark Streaks in Tivat Crater, Mars 

https://www.jpl.nasa.gov/images/pia22070-seasonal-dark-streaks-in-tivat-crater-
mars 
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA22070.jpg 

 
2. In the Wake of Ancient Lava Flows 

https://www.jpl.nasa.gov/images/pia25558-in-the-wake-of-ancient-lava-flows 
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA25558.jpg 
 

3. Graben on the Moon (Moon) 

https://www.jpl.nasa.gov/images/pia23237-graben-on-the-moon 
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23237.jpg 

 
4. Graben on the Moon (Moon) 

https://www.jpl.nasa.gov/images/pia23237-graben-on-the-moon 
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23237.jpg 

 

5. Lobate Scarps on the Moon (Moon) 

https://www.jpl.nasa.gov/images/pia23236-lobate-scarps-on-the-moon 
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23236.jpg 
 

6. Wrinkle Ridges on the Moon (Moon) 

https://www.jpl.nasa.gov/images/pia23210-wrinkle-ridges-on-the-moon 
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23210.jpg 
 
 

https://www.jpl.nasa.gov/images/pia22432-young-lava-flows
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA22432.jpg
https://www.jpl.nasa.gov/images/pia22070-seasonal-dark-streaks-in-tivat-crater-mars
https://www.jpl.nasa.gov/images/pia22070-seasonal-dark-streaks-in-tivat-crater-mars
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA22070.jpg
https://www.jpl.nasa.gov/images/pia25558-in-the-wake-of-ancient-lava-flows
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA25558.jpg
https://www.jpl.nasa.gov/images/pia23237-graben-on-the-moon
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23237.jpg
https://www.jpl.nasa.gov/images/pia23237-graben-on-the-moon
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23237.jpg
https://www.jpl.nasa.gov/images/pia23236-lobate-scarps-on-the-moon
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23236.jpg
https://www.jpl.nasa.gov/images/pia23210-wrinkle-ridges-on-the-moon
https://d2pn8kiwq2w21t.cloudfront.net/original_images/jpegPIA23210.jpg
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Mars rover program 

Rocks program 
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