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PERSEVERANCE
HTTPS://MARS.NASA.GOV/MARS2020/

https://www.nasa.gov/perseverance

https://mars.nasa.gov/mars2020/
https://www.nasa.gov/perseverance


https://www.youtube.com/watch?v=zZEp_3f6K4k&list=PLmdoikyGMi-
ZeVTSfWwUedIWjYehgAPRt&index=2&t=0s

THE IMPACT OF DISCOVERY

https://www.youtube.com/watch?v=zZEp_3f6K4k&list=PLmdoikyGMi-ZeVTSfWwUedIWjYehgAPRt&index=2&t=0s


WHAT IS THE BIG IDEA?

 Simple Machines Trade force for distance.

 There are six simple machines. 

 Levers 

 Wedge 

 Screw 

 Pulley 

 Wheels & Axle 

 Inclined Plane

Combine these simple machines and do more complex jobs! 



USING SIMPLE MACHINES 



http://www.eurekus.org/nasa-program-teaching-resources/

http://www.eurekus.org/nasa-program-teaching-resources/


INTRODUCTION

https://www.youtube.com/watch?v=5uY02WntEuY

https://www.youtube.com/watch?v=5uY02WntEuY


6 SIMPLE MACHINES





GLOSSARY

https://drive.google.com/file/d/1Kpw
kpoS_JOhPShHcwmFhjfcDJCG7YyA
W/view

https://drive.google.com/file/d/1KpwkpoS_JOhPShHcwmFhjfcDJCG7YyAW/view


GEOMETRY TERMS 



MATERIAL LIST

https://drive.google.com/file/d/1Z
w1a0dxgdvdjQ3P1-
hz3oNAEOvwuVCDe/view

https://drive.google.com/file/d/1Zw1a0dxgdvdjQ3P1-hz3oNAEOvwuVCDe/view


SHOEBOX ROVER GUIDE: 
TABLE CARDS 

https://drive.google.com/file/d/1_iE1FRY8L269Nv4WigAjWkZdE8IQdnj1/view

https://informal.jpl.nasa.gov/museum/sites/default/files/ResourceLibrary/ShoeboxRoverTableCards_PrintVersion.pdf

https://drive.google.com/file/d/1_iE1FRY8L269Nv4WigAjWkZdE8IQdnj1/view
https://informal.jpl.nasa.gov/museum/sites/default/files/ResourceLibrary/ShoeboxRoverTableCards_PrintVersion.pdf


TEMPLATES



VIDEOS
HTTPS://WWW.YOUTUBE.COM/PLAYLIST?LIST=PLMDOIKYGMI-

ZEVTSFWWUEDIWJYEHGAPRT

https://www.youtube.com/playlist?list=PLmdoikyGMi-ZeVTSfWwUedIWjYehgAPRt


EDUCATOR VIDEO

https://www.youtube.com/watch?v=zZEp_3f6K4k&list=PLmdoikyGMi-
ZeVTSfWwUedIWjYehgAPRt&index=2&t=0s

https://www.youtube.com/watch?v=zZEp_3f6K4k&list=PLmdoikyGMi-ZeVTSfWwUedIWjYehgAPRt&index=2&t=0s


12 SHORT VIDEOS TO GUIDE 
SIMPLE MACHINE ROVERS

https://www.youtube.com/watch?v=g9fSp_BoWSw&index=4&list=PLmdoikyGMi-
ZeVTSfWwUedIWjYehgAPRt

https://www.youtube.com/watch?v=g9fSp_BoWSw&index=4&list=PLmdoikyGMi-ZeVTSfWwUedIWjYehgAPRt


MISSIONMAKERS SHOEBOX ROVER – GETTING 
STARTED: SHOEBOX MEASUREMENTS

https://drive.google.com/file/d/1NcY-9Ptb5eQPxYK4kBO7qcCRmgttyKT9/view

https://drive.google.com/file/d/1NcY-9Ptb5eQPxYK4kBO7qcCRmgttyKT9/view


DESIGN CHALLENGE: ROVER

 Design a rover that will travel in a straight line from the starting 
line past the finish line.

 Redesign the rover  to improve their performance and solve any 
“mechanical” problems that crop up.

 Must incorporate a minimum of 4 simple machine functional 
instruments.  



LET’S GET STARTED
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Materials 
 Cardboard boxes

 straws

 sticks 

 Misc. building materials 

 4-wheels

 Masking tape and Duck tape

 tools  

 measuring tape/ ruler



THE PLATFORM ( BUS) 

A  box ( shoebox will work or 
something similar).

It will house your mechanical 
parts & instruments. 

Construct your box if necessary



GETTING STARTED

The Bus

 Collect all materials

 Use templates or measure.

The wheels: adding motion

 Rotating parts allow an 
instrument on a NASA 
spacecraft to take 
advantage of its position. 

 You will make two moving 
instrument mounts— for 
your rover. 

 Use wheels and axles inside 
the shoebox to transfer 
movement.
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WHEELS RESOURCE

https://www.enas
co.com/p/Wheels-
Set%2BSB48139M

https://www.enasco.com/p/Wheels-Set%2BSB48139M


WHEELS AND AXLE
MOUNTS FOR OTHER INSTRUMENTS 

SWIVEL MOUNT 

Punch a hole on rover where 
instrument is wanted  Punch 
hole in the center of a 
cardboard circle (wheel 
mount)  Connect with large 
brad at top (axle)  Glue 
instrument to wheel, leaving 
it free to move on the axle

HINGES:

A hinge is a movable joint 
made with an axle and 
bearing attached to two 
separate objects. This allows 
them to pivot and turn. Paper 
or small stir straws can be 
used for your bearings.



WHEELS AND AXLE

 CHOOSE YOUR MOVEMENTS: 

 Look at the sketch to understand 
where to place the axle on the 
drive wheel for the desired 
movement. 

 PUTTING IT ALL TOGETHER 

 TEST MOVEMENT



LEVERS

EXPLORE LEVERS 

Make a lever out of two straws:  
Put a dot of glue in one end of 
each & squish  Punch a small hole 
at the end  Connect with a small 
brad—this is your fulcrum  Make 
another! How might two levers 
combine to make a robotic arm?

3 PARTS OF A LEVER

oFULCRUM: The pivot point of a 
lever.

oFORCE: The effort applied to a 
lever to make it move and lift a 
load.

oLOAD: The weight or object 
you are trying to lift or move 
with the lever.



ADD A ROBOTIC ARM:
PIVOT, TURN AND TOUCH

What work do you want it to 
do? 

Collect soil or air or liquid 
samples? 

Move an instrument? 

Or solar panels, a drill, a 
secret hatch?

Its purpose will help you 
decide the best design.



WEDGES 

 Wedges in the form of nose 
cones, fins, wings and heat 
shields are used in 
spacecraft to make them 
aerodynamic. 

 Their angled shape helps 
them cut through the 
atmosphere. 

 Projectiles, from spears to 
jets to rockets, use wedges 
to assist with flight. 



TO MAKE A SHOVEL: IDEA

 TO MAKE A SHOVEL 
Choose a 3D template:

 Cut the side squares at a 
diagonal (see yellow 
template) 

 Remove the last end square 

 Fold and glue tabs Add a 
hinged cover. 

 Use a stir straw as a bearing 
and a paper clip for an axle.



INCLINED PLANES 

 The inclined plane’s angled 
surface is key to its 
usefulness. 

 It reduces the force needed 
to lift a load straight up by 
distributing it over distance.

 But there is a trade-off. The 
greater the slope of  an 
inclined plane, the shorter 
the distance you have to go. 
But it takes more effort to 
get there.



MOVE AND BRACE



SCREWS

 Landers and rovers have simple 
and complex machines to do 
the job of a geologist. 

 Spirit and Opportunity used an 
instrument called the Rock 
Abrasion Tool (RAT) which was 
the first instrument to drill into 
the interior of another planet. 

 Curiosity has a more 
sophisticated drill system that 
works in tandem with a suite of 
instruments and on-board lab 
to analyze the Martian surface.



PULLEYS





https://nasaeclips.arc.nasa.gov/video/ourworld/our-world-simple-
machines-here-and-in-space

https://nasaeclips.arc.nasa.gov/video/ourworld/our-world-simple-machines-here-and-in-space


https://www.nasa.gov/stem-ed-resources/case-powerful-pulleys-activities-
guide.html

https://www.nasa.gov/stem-ed-resources/case-powerful-pulleys-activities-guide.html


SEGMENT 1 -LESSONS

Lessons:
Inert Inertia [106KB PDF file]
Forcing the Issue of Force [454KB PDF 
file]
Stop in the Name of Energy [149KB 
PDF file]
Newton Has the Joules [69KB PDF file]
Answer Key [204KB PDF file]

https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-inert_inertia_seg1.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-forcing_the_issue_of_force_seg1.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-stop_in_the_name_of_energy_seg1.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-newton_has_the_joules_seg1.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-answer_key_seg1.pdf


SEGMENT 2- LESSONS

Lessons:
Popcorn, Get Your 
Popcorn Up Here! [161KB 
PDF file]
Keeping It Simple -- Six 
Simple Machines [377KB 
PDF file]
Answer Key [249KB PDF 
file]

https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-popcorn_get_your_popcorn_up_here_seg2.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-keeping_it_simple_six_simple_machines_seg2.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-answer_key_seg2.pdf








SEGMENT 3- LESSONS

Lessons:
Powerful Pulleys [99KB]
Load-Lifting Lever [95KB]
Creative Gears [59KB]
Answer Key [199KB]

https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-powerful_pulleys_seg3.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-load_lifting_lever_seg3.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-creative_gears_seg3.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-answer_key_seg3.pdf




SEGMENT 4- LESSONS

]Lessons:
Get Your Gears 
Here [126KB]
Fighting Force of 
Friction [125KB]
Simply Words [72KB]
Answer Key [405KB]

https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-get_your_gears_here_seg4.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-fighting_force_of_friction_seg4.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-simply_words_seg4.pdf
https://www.nasa.gov/sites/default/files/heo-powerful_pulleys-answer_key_seg4.pdf




 http://www.txstate-epdc.net/

Susan Kohler
NASA Education Specialist
Susan.m.Kohler@nasa.gov 

To register for webinars go to 

http://www.txstate-epdc.net/



