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This book of Problem Solving Activities has

been compiled by the Georgia Industrial Tech-
nology Education Association. Members of our
professional organization have contributed
ideas and activities that work in their class-
rooms and laboratories. We hope that these ac-
tivities will be beneficial to you in your class-
room or laboratory situation.

Please feel free to reproduce any portions of
this booklet or the entire book to use in your
classes or to share with other Technology Educa-
tion professionals. GITEA is working to im-
prove and enhance Technology Education in
Georgia. We appreciate this opportunity to
share our ideas with you.

For additional information or if you have
ideas and activities that you would (ike to and

are willing to share with us please send to:
GITEA
P. O. Box 347224
Atlanta, Georgia 30334
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Special Thanks

We would like to thank the members of GITEA

who have contributed their knowledge, time and
resources to the production of this 4th edition of
the GITEA Problem Solving Cookbook. “Without
your help and support this endeavor would not be
possible. It is our hope that this book will be
beneficial to all Technology Educators.

Through your help and support we will con-
tinue to be able to produce quality documents that
will enhance the efforts of the classroom instruc-
tors. Your continued support is greatly appreci-
ated.

The 1997-98 GITEA Executive Committee
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BusinessCard
Chip Fowler - O. P. EvansMiddle School

OBJECTIVE
Todesignabusinesscardthat providesyour contact i nformation and representsyour hobbies,
interests, orjobskills

MATERIAL S(Per student)
1. 1-3"x5"index card
2. Coloredpencils

TOOLS
1. Ruler

LIMITATIONS
1. Youmay useonly themateriaslistedabove.
2. Your cardshouldonly have5colors(whiteexcluded).

REQUIREMENTS
1. Businesscardshouldincludethefollowinginformation:
Name
Street Address
City, State& ZipCode
HomePhoneNumber
Graphicsor picturestorepresent your hobbies, interests,or job skills.
2. BusinessCardshouldbecreated ontheunlined sideof thecard.
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Draw Bridge

Scott Brown- Carrollton High School

OBJECTIVE

TheTrojan Technol ogical Corporation, asubsidiary of the GeorgiaDepartment of Waterway
Transportation (GAWT) hasjust commissioned youto designand construct anew draw bridgeover the
LouieBrownCauseway. Thiscauseway isamajor rout for supertankersbringing oil intothenew billion
dollar oil refinery outs deof Savannah, Georgia, aswell asfor shrimp boatsbringingthe r catchestomarket.
Thebridgemust openenoughtoallow either thesupertanker or theshrimp boat to passthrough. Thefirst
order of businessthe GAWT wantsisfor youtodesignand buildaworkingmodel. Y ouwill berequired
togiveapresentationanddemonstration beforetheboard of directors. After all model shavebeenpresented
thel.2billiondollar contract will beawardedto onecompany.

MATERIAL S(Team of 2 or 3 students)

1. Craftsticks 6. Gears
2. Sring 7. Threadspools
3. PRulleys 8. Clotheshangers
4. Dowelrods 9. Glue
5. Hinges
LIMITATIONS
1. Youmay useonlythemateriaslisted above, however thereisnolimittotheamount that youcan
use.
2. Limitations Minimum Maximum
Length 41/2feet 5feet
Width 12inches 16inches
Roadbed abovesurface 5inches 9inches
OverdlHeignt ~ —-------- 2feet

REQUIREMENTS
1. Thebridgemustdraw upcompletely toallow anobject (either asupertanker or ashrimpboat)
topassthrough.
2. Thebridgemust beeither hand cranked or el ectric motor driven. (Nogasolineengines)
3. Thebridgemust beableto support amassof 3 concrete blocks.
4. Sketches(Top, Frontand Sideview) must besubmitted.

TESTING
1. Concreteblockswill beplaced onthebridge.
2. Drawbridgewill bedemonstrated allowingfor thetanker or shrimp boat to passthrough.
3. Appearanceandfunctionality will helptodetermineyour grade.
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Marble Maze
Chip Fowler - O. P. EvansMiddle School

OBJECTIVE
Studentswill designand construct amazethat will allow amarbletotravel frompoint A topoint
Binthelongesttimepossible.

MATERIAL S(Team of 2 or 3 students)
1. 1-cardboardsodaflat 4. Glue
2. 1-marble 5. Maskingtape
3. 3-filefolders

TOOLS
1. Scissors 2. Rule

LIMITATIONS
1. Youmay useonlythemateria sprovided.

REQUIREMENTS

1. Themarblemust startinonecorner (Point A) of thesodaflat and end at theoppositecorner (Point
B).

Point A
Soda Flat

Point B

2. Thebaseof themaze(bottom of sodaflat) must beplacedinthehorizontal positionandmay have
no morethat a5 degreeslant forward or backwards.

INSTRUCTIONS
1. Sketchthedesign/planforyourdevice.
2. Attainneededmaterialsfromyourinstructor.
3. Constructyour device.

TESTING

1. Astopwatchwill beneededtotimetravel of eachmarble.

2. Studentswill beallowedtoplacethemarbleat thestarting positionandrel easethemarble.

3. Oncethemarblehasbegunitsjourney, noonemay touchthemarbleor themaze.

4. Ifthemarbleget stuckinthemaze, oneteammember may tapthestarting corner of themazeonce
todislodgethemarble. Tappingthecorner of themazewill resultina5 second penalty,
Thetimethat themarbleisstuck will bededucted fromtheover all time.

Timewill beginwhenthemarbleisrel eased from point A andendwhenthemarblereachespoint
B.

Eachdevicewill havethreeattemptsand thebest timewill berecorded.

8. Appearanceand constructionwill beconsideredingrading.

o u

~N
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Ornament Display Package
Pam Brown- Central MiddleSchool

OBJECTIVE

Todes gnapackagethat will display aglassChristmasornament. Thepackagemust beabletokeep
theornament frombreakingif itweretobeknocked of f of theshelf onwhichitisdisplayed. Theshelfis
located 6 feet aboveaconcretefloor.

MATERIAL S(Per Team of 2 students)

1. Maskingtape 4. 10-lowtemperaturegluesticks

2. 2-sheetsof 81/2" x 11" card stock 5. 2- sheetsof white copy paper

3. 1-sheet of overhead transparency film 6. 1-21/2" glassornament
TOOLS

1. Scissors 4. X-actoknife

2. Rue 5. Gluegun

3. Pendl 6. Cardboard CuttingMatt (only tobeusedfor cuttingon)
LIMITATIONS

1. Thepackagemust beconstructedfromonly themateriaslisted.
2. Toolscannot becomeapart of thesolution.
3. Besuretocarefullyinspectyour ornament for cracksor breaks.

REQUIREMENTS
1. Thepackagemust allowtheornamenttobeviewedfromat least 3sides/faces. Eachviewing
window must beat |east 2" tall and wide.
2. Thepackagemustbenolargerthan4" inlength, width, or height.
3. Thepackage must be ableto be opened and closed.

INSTRUCTIONS
1. Sketchthedesign/planforyourdevice.
2. Attainneededmaterialsfromyourinstructor.
3. Constructyour device.

TESTING
Test1l: Packageswill beknockedfrom shelf placed at aheight of 6feet. Thosethat survivewill then
proceed tothe next test.

Test2:  Allornament packageswill beplacedinal argebox and shi ppedthroughthemail or courier system
toanother school or back toyour own school.
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Plate Display Package

PamBrown- Central MiddleSchool

OBJECTIVE

Todesignapackagethat canbeused ashelf display for aglassplate. Thepackagemust beable
todisplay apatternprinted ontheplate. Thepackageshouldalsokeeptheplatefrombreakingifitwere
tofall off of theshelf onwhichitisdisplayed. Theshelf islocated 5feet aboveaconcretefloor.

MATERIAL S(Per Team of 2 students)

1. Maskingtape 4. 10-lowtemperaturegluesticks
2. 11/2- sheetsof poster board 5. 2-sheetsof colored copy paper
3. 1-sheet of overhead transparency film 6. 1-6"glassplate
TOOLS
1. Scissors 4. X-actoknife
2. Ruler 5. Gluegun
3. Pendl 6. Cardboard CuttingMatt (only tobeusedfor cuttingon)
LIMITATIONS

1. Thepackagemust beconstructedfromonly themateriaslisted.
2. Toolscannot becomeapart of thesolution.
3. Besuretocarefullyinspectyour platefor crack, chipsor breaks.

REQUIREMENTS
1. Thepackagemust allow theplatetobeviewed, displayingany patternor designontheplate.
2. Thepackage must be ableto be opened and closed.
3. Thedisplay packageshouldadvertise: TheTechnology GlassCompany
2000 Technology Way
Atlanta, Georgia30020
Visitourwebsiteat: WWW.Technoglass.com
INSTRUCTIONS
1. Sketchthedesign/planforyourdevice.
2. Attainneededmateria sfromyourinstructor.
3. Constructyour device.

TESTING
Testl: Packageswill bedroppedvertically fromaheight of 5feet. Thosethat survivewill thenproceed
tothenexttest.

Test2:  All packagesshouldbewrappedfor shipping. Packageswill beshippedindividualy throughthe
mail or courier systemto another school or back toyour ownschool.

Creativity of packagingdesignwill count towardsyour grade.
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Pringles Challenge

JohnDavis& SteveHill
GoshenMiddleSchool - Goshen, New Y ork

BACKGROUNDINFORMATION

Onceproductsaremanufactured they must safely betransportedtotheconsumer. Theroleof the
PackageDesigner isto createan appropriatecontai ner for theitem being shipped. They must carefully
examinetheproduct andthemanner inwhichitwill beshipped.

For example, acomputer might beshippedinalargecontainer packedinfoam. Thecost might be
ashighas$25 per container. Attheother extrememight beaBicPenrequiring nothingmorethat aplastic
wrapper costingal0th of 1 cent.

OBJECTIVE
Studentsaretocreateapackagedesign thatwill allow aPringleschiptosafely surviveatripthrough
theUSmail system.

MATERIAL S(Per Individual or Team of 2 students)

1. 1-lega sizeenvelope 5. Acraftsticks
2. 1-PringlesChip 6. 2-drinkingstraws
3. 3-3"x5"index cards 7. 12inchesof maskingtape
4. 2-81/2" x 11" sheetsof copy paper
TOOLS
1. Scissors 2. Rue
LIMITATIONS

1. Youmay useonlythemateria sprovided.
2. 'Yourenvelopemust betreated asanormal pieceof mail.

REQUIREMENTS
1. Studentsshouldaddresstheenvel opestothe School Technology Lab (provideaddress) fromthe
individua student or students.

INSTRUCTIONS
1. Constructyour Pringlespackageand preparefor testing.

(TEST ING
Test1l: ImpactTest- Placetheenvel opeonatableorthefloor. Holdatextbook 12" abovetheenvel ope
anddropthebook ontotheenvel ope. Investigatehow well theideaworked. Survivorsproceed.
Test2: Conveyor Belt Test - Placetheenvel opeontheconveyer beltwith2weightedboxesafterit. Turn
thehand crank slowly and observethe boxesfall ontop of theenvelope. Examinetheidea.
Survivorsproceed. (Seepage for Conveyor Belt Diagram.)
Test3: Malil Test- Turn-intheenvel opetoyour instructor tobemailed. Goodluck.
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Raft Design

PamBrown- Central MiddleSchool

OBJECTIVE

Studentswill designand construct araft that can support thegreatest amount of weight beforesinking.

MATERIALS(Per Team of 2 or 3 students)

1. 20-craftsticks 4. 4-largepaperclips

2. 1-12"x12" sheet of plasticwrap 5. 2feetof string

3. 1-6"x12"sheetof duminumfail 6. glueorhotglue
TOOLS

1. Scissors 3. Gluegun(preferablylowtemp./cool melt)

2. Ruler 4. Wirecutters(accesstoif needed)
LIMITATIONS

1. Youmay useonlythemateria sprovided.

2. Devicecannot beattachedtobottom of thetesting pool.
3. Devicemustbeabletofloat.
4,

Szes Minmum Maximum
Length 3 6'
Width 3 6'

INSTRUCTIONS
1. Sketchthedesign/planforyourdevice.
2. Attainneededmateria sfromyourinstructor.
3. Constructyourdevice.

TESTING

Studentsshould set uptheir devicefor testing oneat atimeinthepool .
Instructor will providealargebucket or tubfor testing.

Instructor will providejumbo paper clipsfor weights.

V essel sshouldbeweighed beforetesting.

Paper clipsshouldbeweighed after testing.

Efficiency of vessdl canbedetermined by thefollowingformula:

Sk owbdpE

Weight of supported Paper clips(grams) . Welight of supported Paper clips(grams) . Effic.
Weight of Vessel (grams) 10(grams) _

Georgia Industrial Technology Educaiton Association 11



Recyclable Child's Toy

PamBrown- Central MiddleSchool

OBJECTIVE
Studentswill designand construct achild'stoy fromrecyclableitems.

MATERIALS(Per Team of 2 or 3 students)

1. Sodacans 8. Aluminumfail
2. Cardboard 9. Styrofoam
3. Pastichottledjars 10. Newspaper
4. Paper 11. Craftsticks
5. Eggcartonsor crates 12. Papertowel tubes
6. Cloth 13. Stringoryarn
7. GlueorGlueSticks

TOOLS
1. Scissors 3. Gluegun(preferablylowtemp./cool melt)
2. Ruler

LIMITATIONS

1. Youmay useonlythemateria sprovided.
2. Toyshouldbenolarger thanal2inchcube.
3. Toyshouldbesafefor small children

INSTRUCTIONS
1. Sketchthedesign/planforyourdevice.
2. Attainneededmateria sfromyourinstructor.
3. Constructyourtoy.

GRADING
1. Toyswill beexaminedfor durability andsafety.
2. Toyswill bejudgedoncreativity and construction.
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Sailing Vessal
Pam Brown- Centra MiddleSchool
OBJECTIVE

Studentswill designand construct asailing vessdl that cantravel 10feetintheleastamount of time,
whiletaking ontheleast amount of water.

MATERIAL S(Per Team of 2 or 3 students)

1. 1-3"x6" pieceof Balsaor Basswood 6. 5Slargepaperclips

2. 1-12"pieceof 1/8" x 1/8" Balsawood 7. 2feetof string

3. 1-6"x12" sheetof duminumfoil 8. Scraftsticks

4. 1-12"x20" sheet of tissue paper 9. 6"Maskingtape

5. 1-12"x12" sheet of plasticwrap 10. Glueorhotglue
TOOLS

1. Scissors 3. Gluegun(preferably lowtemp./cool melt)

2. Rue 4. Wirecutters(accesstoif needed)
LIMITATIONS

1. Youmay useonlythemateria sprovided.

2. Vessal cannot beattachedto bottom of thetesting trough.

3. Vessel mustbeabletofloat.

4. Vessel canonly bepowered only by thewind produced by thefan.
5

. Szes Minimum Maximum
Length 6' 10"
Width (boat) 2' 3
Width(sail) 3 6'
Height (includingsail) -- 12"
INSTRUCTIONS

1. Sketchthedesign/planforyourdevice.
2. Attainneededmaterialsfromyourinstructor.
3. Constructyour device.

TESTING
1. Studentsshouldset uptheir devicefortestingat thestartingline.
2. Instructor will providetesting trough and an el ectricfanto beplaced at oneend of thetesting
trough. (Seepage for Trough Diagram.)
3. Instructor will provideastopwatchfor timingtheduration of thevoyage.
4. Studentsshouldbeallowedtoturnonthefan.
5. Timeshouldbeginwhenfanisstarted andendwhentheentirevessel hascrossedthefinish.
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Shoe Box House
Cindy Vaentine- Central Middle School

OBJECTIVE
Studentswill design and construct a shoe box house that will provide the greatest amount of
insulaion.

MATERIALS(Per Team of 2 or 3 students)

1. Shoeboxwithlid 6. Aluminumfail
2. Cardboard 7. Styrofoam
3. Woodendowels 8. Newspaper
4. Pladic 9. Craftsticks
5. Glue 10. Gluedticks
TOOLS
1. Scissors 3. Gluegun(preferablylowtemp./cool melt)
2. Rue
LIMITATIONS

1. Youmay useonlythemateria sprovided.

REQUIREMENTS

Houseshould benolarger thantheshoebox. All insulationmust fit withintheshoebox.
Houseshould containat |east 2windowsand 1 door.

Theoutsideof thehouse shoul d bedecorated toresembleareal house.
Housemustincludeaninsidecontainer inwhichto placeanicecube. Thiscontainer may be
insulated.

Groupsmust provideasketch of thehousedesign.

Groupsmust providealist of materia susedintheconstruction of thehouse.

Groupsmust provideadescription of how thehousewasbuilt.

8. Housemust beeasily openableand closablefor checkingthestatusof theicecubeduringtesting.

TESTING
1. Theinstructorwill provideoneicecubefor eachhouse.
2. Thetimethat thehousereceivestheicecubewill berecorded.
3. Houseswill becheckedat hourly interval sandthosewithmeltedicecubeswill beeliminated. The
groupwhoseicecubemeltslastisthewinner.
4. Nogroup member may touch or tamper with any houseoncethetesting hasbegun.

ApWODNDPE

No o
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Slow Coaster

RonBarker - GeorgiaDepartment of Education

OBJECTIVE

Studentswill designandconstruct adevicethat will control thefal |l of amarble, dllowingthemarble
toroll asslowly aspossible.

MATERIAL S(Team of 2 or 3 students)

1. 1-18"x24" cardboard or poster board base 4. 24strandsof dry spaghetti
2. 24-3"x5"index cards 5. 1-marble
3. 6sheetsof 81/2" x 11" copy paper 6. 36inchesmaskingtape
TOOLS
1. Scissors 2. Ruler
LIMITATIONS

1. Youmay useonlythemateria sprovided.

REQUIREMENTS
1. Themarblemust startinonecorner of thebaseand, changedirectionsat |east 3time.
2. Themarblemust cometoaresting point at any corner other thantheoneit started from.
3. Theremust beatriggering mechanismthat can berel eased tostart themarble. Thetriggering
mechanismmust beabl etobereset for multipletests.

INSTRUCTIONS
1. Sketchthedesign/planforyourdevice.
2. Attainneededmateria sfromyourinstructor.
3. Constructyour device.

TESTING

1. Astopwatchwill beneededtotimethefall of eachmarble.

2. Oncethemarblehasbegunitsjourney, noonemay touchthemarble.

3. Studentswill beallowed to placethe marble at the starting position and rel ease the starting
mechanism.

4. Eachdevicewill havethreeattemptsand eachtimewill berecorded.

5. Timewill beginwhenthemarbleisrel eased from point A andendwhenthemarblereachespoint
B

6. Appearanceand constructionwill beconsideredingrading.
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Spaghetti Challenge
JohnDavisé& SteveHill
GoshenMiddleSchool - Goshen, New Y ork

OBJECTIVE

Studentswill construct as mplestructurecapabl eof alowing thespaghetti toextendfromthetable
topasfar aspossible.

MATERIAL S(Per Individual or Team of 2 students)

1. 20- piecesof Spaghetti 2. 24inchesof maskingtape
TOOLS

1. Scissors 2. Rule

LIMITATIONS
1. Youmay useonlythemateria sprovided.

REQUIREMENTS
1. Structuremay beattachedtothedesk.
2. Structureshould allow the spaghetti to extend asfar aspossiblefromthetabletop. Only the
amount beyondthetabletopwill becountedinthedistanceextended.

INSTRUCTIONS
1. Sketchthedesign/planforyourdevice.
2. Attainneededmateria sfromyourinstructor.
3. Constructyour device.

TESTING
1. Thedistancefromtheedgeof thetabletothenon-supported endtothespaghetti will bemeasured.
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Technological Game

Pam Brown- Central MiddleSchool
Scott Brown- Carrollton High School

OBJECTIVE
Studentswill devel opagametoteach childrenabout aspecificareasof technology. Chooseone
of thefollowingareas:
1. Energy, Power & Transportation Technology

a. Automobilelndustry b. Hight
c. Americanor Russan Space Program d. Water Transportation
e. Electricty f. Electronics
g. LandTransportation h. Typesof Energy

2. Communications Technology
a. Computer Technologies b. Thelnternet
c. Animation Technology d. Radioor TelevisonBroadcasting
e. SadliteCommunication f. Telephone

3. Bio-Rdated Technology
a. Meteorology Technology b. Medica Technology
c. Agriculturd Technology d. Aquaponics

e. Hydroponics f. Bionics
4. Production Technology
a. Enginearing Technology
c. Condruction
5. Inventorsand Inventions

Manufacturing
Robotics

oo

REQUIREMENTS (Teamsof 2or 3 students)
1. Your gamemay beinany form (trivia, board, card, etc.)
2. Your gamemust comeinitsown box. Thebox must be appropriately decorated including the
following information: Name of Game, Name of Company, Logo, Appropriate Ages
3. Your gamemust includeall necessary playingtools. Your group will beresponsiblefor making all
parts.
Your game must comewith acompl ete set of typed rules/instructions.
Your game must bealearning tool that can be used in schoolsto teach about different areas of
Technology.
6. Your gameshould be designed for oneof thefollowing age groups:
8- 11 year olds (3rd - 5th graders)
11 - 14 year olds (6th - 8th graders)
14 - 18 year olds (9th - 12th graders)

o &
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Technology Before| wasBorn
Scott Brown- Carrollton High School

OBJECTIVE

Studentswill devel opadto8 minutepresentationonatechnol ogica inventiondevel opedbetween
1900 and 1940.

REQUIREMENTS

1. Thetechnological invention must havebeeninvented between 1900 and 1940.
2. Thetechnologica inventionmust comefromoneof the5cluster areasof technol ogy Education.

Theseareasare: Communications, Manufacturing, Construction, Bio-rel ated Technol ogies, and
Energy, Power & Transportation.

Thepresentation must bebetween 4 and 8 minutesinlength.

Thepresentationmust beaccompani ed by al pagetypessummary (12 point typewith 1" page
margins), anoutline, abibliography and acover page. Total of 4 pages.

5. Presentation mustincludeat least 1 visual aid (video, poster, transparencies, or computer
presentation). Nomorethat 1 minuteof video can beshown duringthepresentation.

> w

GRADING
1. Studentswill begradedasfollows:
Typedsummary, outline, bibliography and cover page 20points
Lengthof Presentation 10points

(Therewill be1 point deductedfor eachminute
over or under therequiredtime)

Visud Aid(s ) 20points
(5extrapointswill beawardedfor additional

appropriatevisual aidsdevel oped and used)
PresentationDdlivery 20points

Presentation Content 30poaints
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