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L esson #23

Red Rover, Red Rover

GradelLevd: 5-6

Teachers, thisisabasic
lesson plan that you may
modify at your discretion.

M odifications to video: There have been several changes to the lesson plan since the video was made.
Thislesson plan reflectsthe latest changes made as aresult of suggestions from teachers who have pre-
sented the lesson during the daytime program. Please continue to send us your ideas!

Overall educational objective: Students navigate Red Rover explorersacrossMarslandscapesina
smulation of NASA'sPathfinder Mission.

Associated Standar d and CORE obj ective:
3060-04 Studentswill describe and compare the componentsof the solar system.

Materialslist:
6- Red Rover Simulator Stationsconsisting of :
- Legorover vehiclewith * QuickCam” video camera
- Computer with color monitor, mouse, keyboard
1 - Marslandscape backdrop and props
1 - Red Rover classroom video (to stay in bluebox at end of day)

Teacher Provides. Solar system poster

Classroon setup: Anareaof 20 feet by 30 feet isneeded for computersand Lego Rovers. Contradictory
tothevideo, tablesare NOT needed for thismodule.

L esson activities:

1. Junior Engineering State personne will set up the computersand help with thelandscape. The
instructor should take sometimeto becomefamiliar with the software, general rover operation, and
methodsof classmanagement.

2. Set up aposter of the solar system; ask the studentsif they can find Marsand have them point it
out. Whereisitinrelationto the earth and sun?



Fill the studentsinthat thisevent happenedinreadl life. Therocket waslaunched on December 7,
1996, and landed on July 4, 1997.

Havethe studentsview thethe classroom video on the M ars Pathfinder Mission. Remindthemto
listen carefully tothevideo clip for discussion afterward.

Dividethe studentsup into teams of four, with each team going to the computer and taking turns
operating aL.ego model of the Marsrover. Each student will haveatask: thedriver Sitsat the

console and operatesthe mouse; the back-seat driver helpsthe driver stay on task; thedirection
giver standsintherover lane box behind the backdrop and givesdirection signsto the observer; and
the observer stands next to the console and conveysdirectionsto thedriver.

Jr. Engineering personnel will repack the computer stationswhen the program ends.

Computer operation: Windows 95 (IBM compatible)

1.

2.
3.

>

5.

Turn on thecomputer; once Windows 95 isrunning, it will automaticaly start the Red Rover
program.
Therover iscontrolled by clickson thedirection pad inthe Navigation section.
Therover movesintimed incrementsand awaitsthe next command. Itisbest toleave settings
wherethey are: FOR/BACK -4

RT/LFT -4

POWER - 7

If you have problemswith arover or computer, get help from the JES staff.
Doubleclick onthe*Exit” iconinupper right hand corner to shut down.
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The Junior Engineering Sate staff will set up and take down the equipment.

The VCR equipment (furnished by the school) is set up at one end of the

classroom. The computers are set up at the side with lanes to maneuver the

rover vehiclesin front of the Mars landscape backdrop.




Guidelines: Thestudentswill need to know theseinstructionsand tipsto run the computersand the
rovers, knowing the guidelineswill also hel p to reduceteacher stress.

1.

2.

Therearetwo buttonsonthemouse. Useonly theleft button.

Show the studentsthe camerathat ismounted on thefront of therover. Thekidsrespond enthu-
sadticaly if therover ismaneuvered so that the camerafacesthem and they can seethemselves
onthecomputer screen. The Rovers should be picked up and handled by thewheelsonly.
Never pick up aRover by the camera.

Only thedirection giver for each group isallowed to accesshisor her rover lane by going around
theend of all the computersand going behind the backdrop (seefigure 1). No stepping between
computer stationsinto rover lanes!

Instruct the studentsthat thisrover hasnot been built exactly likethe onesent to Mars; if the
studentstry to run over therocks on thelandscape, therover will turn over. Only the Direction
Giver should be permitted to movetherover by hand. Thisisdoneby gently grasping therover
by thewhedlson each side, lifting, and then placing ahand under therover and movingit tothe
desiredlocation.

Facts: The Pathfinder mission landed on Marson July 4th 1997. The Sojourner robot rover explored the
Marsterrain and analyzed soil and rocks. It also sent back time-delayed video transmissions.

Safety precaution: To avoid tripping and damaging therovers, warn the studentsto enter their rover lane
from around the side ends of thelandscape, not from between the computer stations.

Teacher tips:

Jr. Engineering staff will help you keep things running as smoothly as possible. For the evening
session, it isagood ideato limit drivers to only parents and those students who have operated the
rovers during the day. Keep the door closed to avoid disruptions during the evening session.
TheNASA center at the ERTC (Educationa Resource and Technology Center) at USU contains
awedth of information on space exploration, travel in space, and satdllites. Information and
videosareavailablefreeor at minimum cost.

Teachersand studentswith Internet accesscan visit agood site at http://planetary.org. USU

devel oped the softwarefor the Red Rover project and supportsthe Planetary Society who helped
develop the Red Rover project. The NASA websitefor the missionishttp://pfwww.jpl.nasa.gov/
and space exploration information can befound at http://mwww.transatlantech.com/TPSY
gpacegate.html.

Some students have problems maneuvering their roversbecause of difficulty with themouse.
Emphasi ze that they should not hold down the mouse button; only click themouse onceuntil the
rover quitsmoving. You need to have one or two adultsto hel p make surethat studentsusethe
equipment correctly.

Studentswould enjoy following acourseor path. You could add atimeframeto completethe
courseinacertain amount of time. Thiswould hel p deter studentsfrom playing withtherovers,
and help them concentrate on an objective.



. Emphasize how long it takesto send messages back and forth between Earthand Mars (8to 40
minutes). Thiswould hel p the students understand why their rover took afew secondsto actually
move oncethey gave the commands, making thismorelikeaflight smulator experience.

. Using colored piecesof paper, which are numbered to indicate personal assignments, €liminates
much confusion and facilitates quick rotation of jobs.

Please makeyour studentsawarethat thislesson relatesto thefollowing:

Career Fidds: SciencE, TECHNICAL

Occupations: Aeronautical Engineer: They design, construct, and test aircraft, missiles, and spacecraft.
They might also conduct basi ¢ and applied research to eval uate adaptability of materialsand
equipment to aircraft design and manufacture. They also may assstin planning thetechnical
phasesof aircraft systems, flight operations, and logistics.

Education: Bachelor’sDegree

Astronaut: Working withthe National Aeronautics& Space Administration (NASA),

astronauts man the various space projects. NASA primarily seekscandidateswitha

military background, jet aircraft flight experience, and engineering training.

Severa Requirements:

1. Haveat |east abachel or’ sdegreefrom an accredited ingtitution in engineering,
biologica science, physical science, or mathematics.

2. Havethreeyearsof related professional experiencefollowingthedegree.
3. An advanced degreeisrecommended but could be substituted with additional years
of work.

4. Must bebetween5'4” and 6’4" .
5. Haveat least 1000 hours pilot-in-command timein ajet aircraft.
6 Beableto passaNASA Class| Spacephysical or an equivalent exam.

Astronomer : They usethe principlesof physicsand mathematicsto learn about thefunda-
mental nature of the universe, including the sun, moon, planets, stars, and galaxies. They
also apply their knowledgeto problemsin navigation and spaceflight.

Education: Doctor of Philosophy

Computer Engineer: They plan, design, and build computersand other rel ated products.
They aso plan and design computer systemstailored for individual companiesand organiza-
tions. They might dsoinstal these systemsor modify aready existing ones.

Education: Bachelor’sDegree

Electrical Engineer: They design, develop, test, and supervise the manufacture of electri-
cal and el ectronic equipment. Electronic equipment includespower generating and trans-
mission equipment used by e ectric utilities, e ectric motors, machinery controls, and lighting
andwiringin buildings, automobiles, and aircraft. Electronic equipment includesradar,
computer hardware, and communicationsand video equipment.

Education: Bachelor’sDegree



Geologist: They study the physical aspectsand history of theearth. They identify and
examinerocks, study information collected by remote sensing instrumentsin satellites,
conduct geologica surveys, construct maps, and useinstrumentsto measuretheearth’'s
gravity and magneticfield. They andyzeinformation collected through seismic studies.
They dso searchfor oil, natural gas, minerals, and ground water.

Education: Bachelor’sDegree

M echanical Engineer: They plan and design tools, engines, machines, and other mechani-
cal equipment. They designand devel op power-producing machinessuch asinternal
combustion engines, steam and gasturbines, and jet and rocket engines. They alsodesign
and devel op power-using machinessuch asrefrigeration and air-conditioning equi pment,
robots, machinetools, material shandling systems, and industria production equipment.

Education: Bachelor’'sDegree

Refer ences:

National Geographic Worldv263, July ' 97, p.2-6“ A Robot VistsMars. What Will It Find?
Thisarticlegivesan overview for the Pathfinder mission: what it will do, what it will look for, and
what experimentsit will conduct.

Aviation Week and Space Technology v147, Aug 04’ 97, p.30-1 “ Pathfinder Beginning New
Operations Phase”
Oneof aweekly seriesof articlesfocussing onthe current happeningsof the Pathfinder mission.

Review Questions:

1.

2.

3.

WhereisMarsinrelation to the Sun and Earth?
IsMarsalarge planet?

When did Pathfinder land on Mars?

How long did it taketo get to Mars?

Whereisthelargest volcanoin our solar system? It'son Marsandit’scalled Olympus Monsand
it'sthreetimesthe height of Mt. Everest.

Why are communi cations del ayed between Marsand Earth?

Why did the Sojourner module bounce so highwhenit first impacted the Martian surface?
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