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Rover Races 

Prep Time 

30 minutes 

Lesson Time 

45 minutes 

Essential Questions 

What characteristics of the planet Mars are most important to know to be able to understand why NASA 

scientists are focusing on Mars exploration? 

What would the human experience be on Mars, and how does it affect or limit exploration? 

Teacher Notes/Background: 

This lesson and its resources were adapted from: https://www.nasa.gov/

pdf/392975main_Rover_Races_Activity.pdf 

Objectives 

SWBAT analyze re-

sults of a Rover race 

and improve upon 

the race.   

Standards 

MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient 

precision to ensure a successful solution, taking into account relevant scientific princi-

ples and potential impacts on people and the natural environment that may limit possi-

ble solutions. 

MS-ETS1-3. Analyze data from tests to determine similarities and differ-

ences among several design solutions to identify the best characteristics of each that can be 

combined into a new solution to better meet the criteria for success. 

Prep: 

 Print job cards. 

 Create groups of 6 (it might 

help to have them seated 

together at the beginning to 

save time) 

 Create at least two obstacle 

courses (same path) and up 

to the number of groups you 

have depending on space, 

using pieces of paper for the 

boundaries, and cones (or 

other small items that can 

be upright). See example.  



Rover Races 

Ex
p

lo
re

: 

Materials Imagine you gave those directions to a someone who was delivering some-

thing to your house. Do you think they could get there using only your direc-

tions with no address? What about if they weren’t able to contact you along 

the way? 

This is how rovers on Mars work. While there are many advantages to  using 

rovers for exploration, just as its helpful to have someone deliver something 

to your house for you, but there are some drawbacks. Today we will be going 

investigating more into rovers.  Because of the delay in communication in 

reaching Mars, the mission team will program a series of commands for the 

rover ahead of time. 

Ex
p

la
in

: 

Materials 

 Rover Role cards 

 Obstacle course 

 Command & Info Sheet 

 Official’s Record 

 Stopwatch (or method for 

timing) 

 Blindfolds for each Rover Stu-

dent 

 

[Separate students into their rover teams.] Your team will be competing 

against the other teams to win a Rover Race.  You will be judged based on 

your rovers completion of the obstacle course with regards to time, accuracy, 

and collection of “rocks.” The job roles are as follows [put these on the board 

for their reference]: 1 Rover Driver (will “program the rover” by going 

through the obstacle course first, writing directions on the Command and 

Information Sheet, then reading the directions to the Rover), 1 Timer (will rec-

ord official start and end time of the rover using a stopwatch), 1 Official (will 

record any time either foot of the first Rover Student goes off course/touches 

a tile for a foot fault on Official’s Record), 3 Rover Students (1st Student 

“steers” the rover using the directions, 2nd student carries the “rocks” that 

are passed to them from 3rd student, and 3rd student retrieves the rocks 

when instructed by sweeping their arm when the Driver says “rock retrieval 

left/right”). The Rover Students are all blindfolded throughout. The Driver 

must read the directions exactly how they were written.  

[Distribute group roles.  You can randomly assign roles or select based on 

student strengths. If assigning, try putting students with different heights as 

the driver and rover student 1 to highlight the different lengths of a “step” 

based on strides/height] 

Give the Drivers 3 min to go through the course and record their directions on 

the Command and Information Sheet. Remind them to include rock retrievals. 

While this is happening, have the rest of the team come up with a Rover 

name. Then, call two Rover teams (or as many groups as courses there are) to 

do their course. Reiterate their roles and that the Driver cannot change what 

they wrote down. Even if there is a mistake they must continue on. Set expec-

tations: All other teams must be in a certain location (seated or standing in 

one place, No Yelling at the Rover and No Touching the Rover. Tell them accu-

racy, not speed is most important. The Rover Students should be blindfolded 

and standing in a line (in order) with hands on each other’s shoulders. Once 

they are ready, the Timer begins the stopwatch, and the Driver can begin 

reading the directions. Make sure the Official is writing down any foot faults 

on the Official’s Record.  

En
ga

ge
: 

5
 m

in
 Materials 

Do Now 

Do Now: Write directions from the school to your house. Be specific! 

Have students share out.  



Rover Races 

El
ab

o
ra

te
: 

Materials 

Rover Evaluation Sheet 

Repeat until all teams have gone. Record results on the board. If you want to 

pick a winner, consider the rocks collected to “erase” a foot fault, and which-

ever group has the fewest foot faults wins. Use the fastest time if there is a 

tie.  

 

Give students 3 minutes to complete a quick Rover Evaluation. Have students 

share out things that worked well, things that did not work well, and what 

they would change if they could go again.  

Ev
al

u
at

e:
 Materials 

Exit Tickets 

Exit Ticket: What do you think is the biggest disadvantage/limitation for using 

rovers and how can a mission team fix it? 



Rover Races 

Additional Resources: 

Extensions and  Enrichment 

If time allows, give the teams a second chance to go through the course. Give them time to discuss a 

new strategy and re-run the process again. Allow time for a discussion afterwards about what they im-

proved and how well their changes worked. Is there anything they would still change again? 



 
Do Now 

 

Write directions from the school to your house. You can make a list. 

 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

Name: _________________________________________         Class: ____________ 

 
Do Now 

 

Name: _________________________________________         Class: ____________ 

Write directions from the school to your house. You can make a list.  

 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 



 
Exit Ticket 

 

What do you think is the biggest limitation (or struggle) of using rovers on Mars? How can a mis-

sion team make it better? 

 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

Name: _________________________________________         Class: ____________ 

 
Exit Ticket 

 

Name: _________________________________________         Class: ____________ 

What do you think is the biggest limitation (or struggle) of using rovers on Mars? How can a mis-

sion team make it better? 

 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 



Rover Driver 
You are responsible for “programming” the Rover. You will 

go through the course, write the directions for the Rover, and 

read the directions aloud during the Rover mission. 

Rover Timer 
You are responsible for keeping track of the accurate time it 

takes for the Rover to go from start to finish in the Rover 

course. 

Rover Student 2 
You are in the middle of the Rover. You are responsible for 

keeping the Rover together and storing Rock Samples col-

lecting. 

Rover Official 
You are responsible for tracking the accuracy of the Rover. 

Each time the Rover goes off the course, you will make a rec-

ord of it. You will also keep track of the Rock Sample retriev-

als. 

Rover Student 1 
You are at the front of the Rover. You are responsible for 

following the Rover Driver’s exact directions to go through 

the course. 

Rover Student 3 
You are in the back of the Rover. You are responsible for col-

lecting Rock Samples when the Rover Driver tell you to. 

When instructed, put your hand down and swipe to be able 

to pick up a Rock Sample. Then, pass it to Rover Student 2 for 

storage. 



Name : _______________________________________________________ Class: ______________ 

Rover Race Evaluation and Reflection 

1. What are some challenges you and your group experienced during your Rover Race? 

 

 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

 

2. What do you think were the potential causes of these challenges? 

 

 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

 

 

3. What would you change in a second drive? 

 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

 

 

 

 

 

Lesson adapted from ASU Mars Education Program at https://marsed.mars.asu.edu/lesson-plans-rover-races.  



OFFICIAL’S RECORD 
 

Name of Rover Team Official: _____________________________________________ 

 

Name of Rover Team Driver: ______________________________________________ 

 

Name of Rover Team Timer: ______________________________________________ 

 

Names of Rover Team:  

 

_________________________________________________ 

 

_________________________________________________ 

 

_________________________________________________ 

 

 

Directions: As your Rover Team is completing the course, put a tally mark (I I I ) every time the first student in the Rover touch-

es a tile.  

 

Total Foot Faults (steps on tiles by first person in the Rover): 

 

 

 

 

 

Total Time for the Rover Team to Complete the Course: ________________ 

 

Total Rock Samples Collected:  ____________ 

 

Total Rover Team Score (Foot Faults - Rock Samples Collected):  ______________ 

 

 

 

 

 

 

 

 

 

 

Lesson adapted from ASU Mars Education Program at https://marsed.mars.asu.edu/lesson-plans-rover-races 



 

Rover Driver Command and Information Sheet 
 

 

Rover Name: ______________________________________ 

 

Directions: 

1. Walk through the Mars surface obstacle course. Write down the commands the rover should follow. Count your steps 

and be sure to list where the rover needs to make a turn on the course.  

2. When the rover is in the correct position to collect a rock, use the command “Rock Sample Retrieval Left/Right” to 

earn bonus points. The last person in the Rover will pick it up.  

3. The rover can only follow your written set of commands. Giving the rover commands that are different than what you 

have written will result in an automatic disqualification.  

 

Rover Commands: 

 

 

Commands: (Example 1. Forward 3 Steps. Stop. 2. Turn left 1 step. Stop… etc.) 

 

 

Lesson adapted from ASU Mars Education Program at https://marsed.mars.asu.edu/lesson-plans-rover-races 

Right (R) Left (L) 
  

Backward (B) Forward (F) 
  

Stop (S) Rock Sample Retrieval (RSR) Left or Right 

1.   2. 

 3.  4. 

 5.  6. 

 7.  8. 

 9.  10. 

 11.  12. 

 13.  14. 

 15.  16. 

 17.  18. 

 19.  20. 





 
Challenger Center thanks Subaru for sponsoring the  
development of these materials. Resources like this are an  
invaluable addition to the teacher toolkit, and will be utilized 
by thousands of teachers across the United States. 

About Subaru of America, Inc. 
Subaru of America, Inc. is a wholly owned subsidiary of Fuji Heavy Industries Ltd. of  
Japan. Headquartered at a zero-landfill office in Cherry Hill, N.J., the company markets 
and distributes Subaru vehicles, parts, and accessories through a network of more than 
620 retailers across the United States. All Subaru products are manufactured in  
zero-landfill production plants, and Subaru of Indiana Automotive, Inc. is the only U.S.  
automobile production plant to be designated a backyard wildlife habitat by the  
National Wildlife Federation. For additional information, visit media.subaru.com. 

http://media.subaru.com/


All materials contained within this book are the sole property of Challenger Center. 
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