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L esson #24
TOyS I n Space Teachers, thisisabasic
Grade Levd: 3-4 lesson plan that you may

modify at your discretion.

Modificationstovideo: Therehave been severa changesto thelesson plan sincethe video was made.
Thislesson planreflectsthelatest changes made asaresult of suggestionsfrom teacherswho have pre-
sented thelesson during the daytime program. Please continueto send usyour ideas!

IMPORTANT! : Theteacher training video you revievefromyour principa will have somedifferent toys
than what areinyour kits. Theinstruction to the studentsisthe same, just substitute the new toysfor theold
toys. Thislesson planincludesthenew toys. Also, thevideoinyour blue box doeshavethe new toys
shown.

Overall educational objective: Studentswill explain how gravity affectsthe operation of toysand smple
mechines,

Associated Standar d and CORE obj ective:
3030-04 Studentswill uses mplemachines.

Materialslist:

1 - Toysin Space classroom video: Thisvideo staysin thebluebox at theend of the day.
(Thisvideo containsabrief introduction to thetoysin space project and to microgravity.
Following theintroduction there are short segments demonstrating how each toy worksboth on
earth and in space. Theorder of thetoysshown on thevideoisasfollows: Spring Jumper,
Horse Shoes, Basketball, Magnetic Rings, Raguetball and Pool Ball, Ball and Cup.)

15 - Storage boxes with assorted toys
2 - Spring Jumpers 1 - Horse Shoes Set 1- Basketball & hoop
2 - Setsof magneticrings 1- Raguetball and Poolball 2 - Ball and Cup Sets

L esson activities:

1. Have studentswatch the video sequence on micro-gravity. Gravity istheforcethat pullsonusand
keepsusontheearth. A placethat experiencesmicro-gravity haslessgravity than earth. Discuss
thedifferencesbetween theway gravity affectsuson earth and how micro-gravity affectsastronauts



inspace. (Onearth: kegpsusontheearth, makesthingsfall, etc. Inspace: thingsfloat, everyday
tasksmust bedonedifferently (drink with astraw, using therestroom, deeping). For example, if
(onearth) you fell off aroof 15 feet abovethe ground, it would take you one second to reach the
ground. If youfell thesamedistanceinamicro-gravity environment, it would take 10 secondsfor

youto reachtheground.)
2. Didtribute aset of toysto each pair of students.
3. Show the Toysin space classvideo introduction to the students. Givethe studentsabout 3 minutes

totry thefirst toy. Then ask the studentsto predict hwo thetoy will act in spacewherethereisvery
littlegravity. Now show the astonautsplaying with that toy. Ask the studentsto describe how the
toy acted. Ditit act differently inspace? Or did it act the sameasit did on earth? Repeat this
processwithal of thetoys.

CAUTION:
* The basket-ball hoops break easily. Have one student hold the basketbal | hoop while another
shootsthe basket, or attach 5-6 hoopsvery carefully to thewall and organize groupsto taketurns
shooting the basket.

4, End with the students coming up with reasons about why thetoysacted differently inthemicro-
gravity conditionin space.

Facts. The STS-54 shuttle crew took different toyswith them to demonstrate how mechanica objects
performdifferently inamicro-gravity condition. The studentswill seesix demonstrated. They will discover
that gravity forcesarecritical for the operation of somedevices, yet thelawsof motion still apply in space:
1 Anobject at rest or inmotionwill remain at rest or in motion unlessacted on by aforce.

2. Anobject will changewhat it'sdoingjust asmuch asit ispushed or pulled, and it will
changeinthedirection of the push or pull.

3. When an object getspushed, it pushes back just ashard.

Safety precautions. Students should bewarned not to overwind or drop thetoys. Thegravitronsshould
be played with on thefloor asthey break easily when dropped. Toyswith moving parts should be kept
away fromthefacesof the operatorsand their neighbors. Seating may need to be adjusted to provide

adequate spacing.

Teacher tips:
» Havethechildrenkeep dl thetoysinthebox. Only havethem removeonetoy at atime.

Extensions. Students could makedrawingsor 3-D modelsof the space shuttle. Have students develop
their own toysand decide how they would act if they werein space.

References:
National Geographic Worldv243, Nov ' 95, p.27-31“What’'s Got Pull? Gravity”
Thisarticlediscussesthe history and progression of thestudy of gravity.



Recommended readingsand activities: Thereare numerousbooks, articles, videos, and websiteson
spaceexploration. The Children’sFirst Library of Learning hasan excellent book entitled, How Things
Work. It describesmany of thetoysand how they work.

Please makeyour studentsawarethat thislesson relatesto thefollowing:
Career Field: SCIENCE, TECHNICAL
Occupations. Astronaut: Working withthe National Aeronautics& Space Administration (NASA),
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astronauts man the various space projects. NASA primarily seekscandidateswitha

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

Severd Requirements:

1 Haveat least abachel or’ sdegreefrom an accredited ingtitution in engineering,
biological science, physical science, or mathematics.

2. Havethreeyearsof related professiona experiencefollowing thedegree.
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 equiva ent exam.

Electrical Engineer: Design, develop, test, and supervisethe manufacture of electrical and
€lectronic equipment. Electronic equipment includes power generating and transmission
equipment used by eectric utilities, electric motors, machinery controls, and lighting and
wiringinbuildings, automobiles, and aircraft. Electronic equipment includesradar, computer
hardware, and communicationsand video equi pment.

Education: Bachelor’'sDegree

M echanical Engineer : Plan and design tools, engines, machines, and other

mechanical equipment. They design and devel op power-producing machinessuch as
internal combustion engines, steam and gasturbines, and jet and rocket engines. They
also design and devel op power-using machinessuch asrefrigeration and air-conditioning
equipment, robots, machinetools, materialshandling systems, and industria production
equipment. Somealso designtoys.

Education: Bachelor’'sDegree

Physicist: Exploreand identify basi ¢ principlesgoverning the structure and behavior of
matter, the generation and transfer of energy, and theinteraction of matter and energy.

Some usethese principlesintheoretical areas, such asthe nature of timeand the origin of
theuniverse; othersapply their physicsknowledgeto practical areas such asthe devel op-
ment of advanced materials, e ectronic and optica devices, and medica equipment. They
design and perform experimentswith lasers, cyclotrons, tel escopes, mass spectrometers,
and other equipment. They attempt to discover lawsthat describetheforcesof nature, such
asgravity, dectromagnetism, and nuclear interactions. They asofindwaysto apply
physical lawsand theoriesto problemsin nuclear energy, e ectronics, optics, materias,
communi cations, aerospace technol ogy, navigation equi pment, and medical instrumentation.

Education: Doctor of Philosophy



Review Questions:

1.

2.

Dothelawsof motion still apply in space?
How did micro-gravity affect thetoys?

What would spilt milk look likein space?
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