AMAZING FEETS
Teaching Guidelines

Subject: Sdence
Topics: TheNaure of Sdence and Technology (Experimentaion), Physcs
Grades. 5-12

Concepts:
Friction

Knowledge and Skills

Can cregte achart for the collection of experimentd results

Can present experimentd results dearly in written form.

Can design an experiment which compares behavior or characteridics of dasses
of objects or subjects

Knowsthat the amount of friction between two surfaces depends on the amount
of pressure which pushes on surface againg another

Knowsthe unitsin which force is measured

| Materids Soring scae, weights, pulley, dowd, 10 different tennis shoes

Procedure This project should be done by sudentsin teams of two or three,

Y ouwill nesd severd different kinds of tennis shoes for each teeam (which you may wish to
ask dudentsto bring in). (Each team should have three or four shoesto test which have very
different typesof soles) 'Y ou will aso need equipment which students can use to mesesure
friction force—see below.

Didribute the handout and discussit. Ensure that Sudents understand the assgnment.

Asthar fird gep the teamswill nead to determine away of measuring how much forceis
reguired to meke a shoe dide dong aground. Y ou may wish work thisout in dass discusson
or leaveit to theteams.

A soring scdeis perhgps the best way to meesure the force, but other techniques might be
used—for example, putting the shoe on atable and tying to it aweight which hangs over the
end of thetable (idedly over apulley or adowd), and determining how much weight is
required to make the shoe move.
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Students should quickly obsarve thet they will need to put some sort of weight on the shoeto
hold it down againgt the surface. 'Y ou will dso want to guide them to the discovery thet the
amount of force necessary to get the shoe to dart diding (the friction) depends on the amount
of waght which is placed on the shoe, so that weight will need to be standardized for the
various shoes being tested.

For less advanced sudents, you may want to ask sudents to find which of severd shoes
seemsto have the greatest resstance to diding, and to compare the soles of dl of the high
friction shoesto seeif they can ssewhy.

For older or more advanced sudents, you may wish to have them quantitatively investigae
the rdationship between the amount of force required to overcome atic friction and the
amount of weight on the shoe, and possibly dso to investigate dynamic versus gatic friction.

Oncedl resulits are in you may wish to have adiscusson regarding the rdiahility of this
test—do sudentsthink it is accurate, and why or why nat. Ask them how they might find out
if the test is accurate, and help them to redlize thet one way to do S0 isto repeet thetestsand
seif they get the samerealits
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To: Research Department
From: Research Director

Our next new product, as some of you know, is supposed to be an athletic shoe
that we will name “the Ground Gripper”.

The only problem is that we haven't yet figured out how to make this new shoe.

We're planning to buy some sophisticated testing equipment soon to help us in the
design of the shoe, but in the meantime I'd like to get ahead of the game and get
the research going on a shoestring budget.

Here’'s my idea: let's gather up a bunch of existing athletic shoes and do some
sort of quick test to compare their ability to grip the ground. We can then pick
the best four or five of those and look at the soles to see what they have in
common

I need you to work out a testing procedure that allows us to compare different
shoes. Basically we want to see how hard it is to slide the shoe along the ground
on a smooth surface.

Of course the important thing about a test is that it is reliable. To accomplish
this you minimize the possible sources of error and make sure that the test can
be repeated exactly on different shoes.

Besides the results themselves, I need a clear written explanation of how the test
was done, with diagrams or pictures.

I need this fast, so please don't waste a lot of time with it. Just do it.
Thanks for your support,

Archie
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