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Teachers, thisisabasic
Tower Power \cmson pien thet you méy
Grade Levd: 5-6 modify at your discretion.

Overall educational objectives. Studentswill demonstrate understanding of basi ¢ building and engineer-
ing concepts by constructing astructure that will support weight. They will be ableto demonstrate under-
standing of basi ¢ business conceptsby estimating the cost and value of abuilding.

Associated Standard and/or CORE obj ective:

5050-04 Thestudentswill recognizetheinterrel atedness of mathematical conceptswithinthefield of
mathematicsaswell asthroughout other disciplines, especialy asthey apply todaily living.

5060-01 The studentswill apply mathematica conceptsand skillsto solve problemsthey encounter
indaily living.

5060-0105  Acquireconfidenceinusing mathematicsmeaningfully.

Materialslist:
8 boxeseach containing: Teacher Kit:
6 - long round dowels 4 - 6 0z. bean bag
6 - small squares - Toy $1, $5, $10 bills
10 - rectangle blocks 1 - measuring tape
10 - short, fat round dowels 3 - boxesof additional building blocks

6- smdll trianglepyramids
6 - rubber bands
5- largetriangles
4 - large squares
- $50.00

Teacher provides: 8calculators

L esson activities:

1 Ask, “What kinds of jobsmight beinvolved in constructing abuilding (house, bridge, skyscraper)?’
Have studentsvolunteer responses and list these on theboard. There aremany career opportunities
avallableinthebuildingfield. Sinceitisabusiness, abuilding company must beabletomakea
profitinorder to succeed. Asabuilding company, you must beableto build astructurefor less
than the cost of materialsand labor. (Havethe studentsbrainstorm how they could bring their
project inunder budget. Pre-plan, draw ablueprint, follow ablueprint.)



2. Dividetheclassinto groupsof three or four studentsand remind the groups (building companies)
that each of themembershas strengthsthat will contributeto the success of the construction of their
building. Theobject of today’sactivity isto build atower of the highest value possiblewith the
resourcesthat have been giventoyou. Thetestisthat your tower must be sturdy enoughto remain
standing whilesupporting abean bag.

3. Each company will be given $50, abox of building blocks, and an officia rulesheet. Tell each
company that the blocks represent abulk purchase at adiscount price of $100. Theextra$50is
for studentsto buy additional materia sfrom the supply company.

4, If your company did not used| the building materias, you may sell them to another company or
return them to the supply company for arefund.

5. Thewinner will bejudged according to the height and stability of thetower and thefinancial statusat
the completion of theproject. Theteacher will act asthe building inspector to measureabuilding's
height and will verify abuilding' sstability by putting abean bag on thetop of thetower. Theteams
will completetheir balance sheet totally their financiad status. Be sureto allow 5-10 minutesfor this

step.
6. Havethestudentstakefive minutesto refill thebox with the beginning inventory.

7. Teachers: remember to allow 5-10 minutesfor whole group discussi on about what happened. Why
aresometowersstable/less stabl e, tall er/shorter, or expensive/lessexpensive. What would the
studentsdo differently? How did the different companieswork together for success/failure?
(Teamwork)

Teacher tips: It will be necessary to have an aid act asthe banker if you' regoing to allow studentsto
tradein partsand purchase new materials.

Therule sheet for Tower Power isdesigned to be copied asaseparate sheet. If youwould liketo use
theserules, please duplicate and have aset for each team. You arefreeto make up your ownrulesif you
wouldlike. Thebalance sheet master isdesigned to tally team scores. Each 8Y,” x 11" pagehasfour
sheets. Please copy and cut apart.

Please makeyour studentsawarethat thislesson relatesto thefollowing:

Career Fields: sCIENCE, TECHNICAL, BUSINESS

Occupations. Ar chitect: They plan and design the construction for houses, apartments, officebuildings,
factories, and other buildings. They will aso plan and design projectssuch asparks,
airports, and highways. They prepare detailed drawingsabout the scale and structure of the
project, thedimensionsof al the parts, and thelocation of the plumbing and heating units.

WHEN EATE

Education: Bachelor’'sDegree

Civil Engineer: They plan, design, and overseethe construction and maintenance of roads,
railroads, airports, bridges, harbors, channels, dams, irrigation projects, pipelines, power
plants, and water supply and sewage systems. They may work in areas of design, research,
construction, or teaching.

Education: Bachelor’'sDegree



* Contractor: Coordinate and manage an entire construction project and assumefull
responsibility for itscompletion withinatimeframeand at acost specified agreementinthe
contract. Therearefour maintypesof contractors: building contractors, heavy industrial
construction contractors, municipd utilitiescontractors, and highway contractors.
Education: Bachelor’'sDegree
* Welder: Perform manua welding, inwhichthework isentirely controlled by the
welder, or semi-automatic welding, inwhich thewelder usesmachinery. They planwork
from drawingsor specifications, or by analyzing damaged meta parts, using their knowledge
of welding and metals. They construct and repair ships, automobiles, spacecraft, etc. They
join beamswhen constructing buildings, bridges, and other structures, and pipesin pipdlines,
nuclear power plants, and refiners.
* Taken from Occupational Outlook Handbook 1998-1999.

Review Questions:

1 Why are sometowers stabl e/l ess stabl e, tall er/shorter, or expensive/lessexpensive?

2. What would the studentsdo differently?

3. How did the different companieswork together for success/failure?

4, What arethetwo main factorsin assuming success? (amount of materia sand design decisions)

Copyright © 1997, Utah State University
Junior Engineering. All rights reserved.

Junior Engineering, UMC 3735, Utah State University, UT 84322-3735 E-mail: jreweb@ext.usu.eduu
Phone: (435) 797-8000 Fax: (435) 797-8005 URL: juniorengineering.usu.edu



Your company has been selected to build atower for alarge business.
* Thistower should beastall aspossibleand till be ableto hold asmall amount of weight onthevery top.

Tower Power

Official Rule Sheet

* You should have abox that contains:
(6) long round dowels
(6) smal squares
(20) rectangle blocks
(20) short, fat round dowels
(6) smdl trianglepyramids
(6) rubber bands
(5) largetriangles
(4) largesquares

* You should a so receive $50.00 to spend on additiond building materidsif they areavailable.
» Thecogt to purchaseeachitemfor cashis$2.00. Eachitemisworthadifferent amountwhenitis
includedinthestructure. Thevaueof eachisasfollows:

long round dowels
smdl squares
rectangleblocks

short, fat round dowels
amadll trianglepyramids
rubber bands
largetriangles
largesquares

APPRAISING VAL UE: Thevaueof abuildingiscalculated by adding up the materia susedin the
building. Inaddition, your building will alsoincreasein vaue $1.00 for each inch of height of your structure.
BUILDING INSPECTION: At theend of thetime, you will need to haveyour structuretested by the
building inspector (your teacher). If it passes, youwill add up thevalue of your building and subtract the
$150 lent to you for start-up materialsaswell asany |oansyou may have signed with the supply company.
OVERSTOCK: Any materialsyou do not includein your structure areworth $1.00 each. These materi-

Value if used in the building

Cost to purchase

Trade-in value

$10.00
$4.00
$4.00
$5.00
$8.00
$2.00
$7.00
$5.00

$2.00
$2.00
$2.00
$2.00
$2.00
$2.00
$2.00
$2.00

$1.00
$1.00
$1.00
$1.00
$1.00
$1.00
$1.00
$1.00

alscan betraded back to the supply company in exchangefor anitem you may need.




Tower Power
Balance Sheet

Tower Power
Balance Sheet

ADD: Credits Debits ADD: Credits Debits
L Heghtininches__ x$1.00= 1 Heightininches __ x$1.00=
2. Materidsused: 2. Materidsused:
*longrounddowels__ x$10.00ea = «longrounddowels__ x$1000ea =
eandlsquares__ x$4.00ea = eamdlsquaes_ x$4.00ea =
erectangleblocks  x$4.00ea = erectangleblocks_ x$4.00ea =
oshort, fatrounddowels_~ x $500ea. = eshort, farounddowels__ x $5.00ea =
«smdl trianglepyramids__ x $800ea. = smdltrianglepyramids__ x $800ea =
erubberbands__ x $200ea = erubberbands__ x $200ea =
olagetriangles_ x$7.00ea = *lagetriangles__ x$7.00ea =
‘lagesuares__ x$500ea = lagesquares__ x$500ea =
3 Money left = 3. Money left =
SUB-otd: SUB-otd.
1. Sat-uploan s = [$150.00]| || 1 Sat-uploan g5 = |$150.00
SUB-totd: SUB-totd;
(SUBTRACT denitsfromcredits) (SUBTRACT debitsfromcredits)
TOTAL: TOTAL:
Tower Power Tower Power
Balance Sheet Balance Sheet
ADD: Credits Debits ADD: Credits Debits
1 Heightininches_ x$100= 1 Heightininches_ x$100=
2. Materidsused: 2. Materidsused:
*longrounddowels__ x$10.00ea = *longrounddowels__ x$10.00ea =
eandlsquares__ x$4.00ea = eandlsquares__ x$4.00ea =
erectangleblocks_~ x$4.00ea = erectangleblocks  x$4.00ea =
oshort, fatrounddowels_ x $500ea. = «short, fatrounddowels__ x $500ea =
egmdltrianglepyramids__ x $800ea. = egmdltrianglepyramids__ x $800ea. =
erubberbands__ x $200ea = erubberbands__ x $200ea =
‘lagetriangles__ x$7.00ea = *largetriangles_ x$7.00ea. =
‘lagesuares__ x$500ea = lagesuares__ x$500e =
3 Money left - 3 Money left -
SUB-otd: SUB-otd:
1. Sart-uploan 0 = $150.00 1 Sart-uploan 0 = $150.00
SUB-totd: SUB-totd:
(SUBTRACT denitsfromcredits) (SUBTRACT denitsfromcredits)
TOTAL: TOTAL:




