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Mathematics / Physics / Art
Basic Concept

Ti me Needed:
e class period of 45-60 m nutes.

Lesson (bj ective:
Sudents wll deepen their understanding of

the relationship between 2, and 3 di nensi on-
al objects by working wth the shadows of the
cube.

Mat erial s Needed:

* (he Zone System Teachers’ Kits for 25-30

st udent s

e e 9"x12" sheet of blueprint paper per
teamof 3 students (see “Resources” sec-
tion)

* e piece of 12"x 15" cardboard per team
to cast shadows on

* (ne cardboard box per team |arge enough
to fit over Zonme System nodel and sheet
of bl ueprint paper

* Househol d ammoni a sol uti on

« e 9x12 plastic tub or cake pan (not du-
m num

» Masking tape

Procedure:

Prepare the supplies needed by followng the
instructions in the “Resources” docunent.
The required ammoni a sol ution can be harm

fu, the “CGation” and “Hrst Ad notices
shoul d be taken very seriously. GQuit the large
sheets of blueprint paper into the required
9"x12" sheets.

S nce students wll be working wth a pho-

tosensitive material, the work area shoul d be
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set upinan area out of direct sunlight. The paper wll be exposed by direct sun-
light in a fewseconds, fluorescent light in less than an hour, incandescent |ight
wll take severa hours.

Regroup the class into the teans fromthe “Qubes - 1” and “Qubes - 11" expl o-
rations. Each team nenber shoul d have a cube nodel (one snall, one nedi um
and one large cube per tean) built during those | essons.

The challenge for the teans is create a “pernanent shadow of one of their
cubes, using sunlight and bl ueprint paper. The nust take notes of all their find-
ings as they work. Frst they are to attach their sheet of blueprint paper to a
pi ece of cardboard using nasking tape. A cube nodel should be placed on the
bl ueprint paper (can be anchored wth pins if desired). Were on the paper
shoul d the cube be placed in order to center the shadow on the paper? Wiich
si ze cube shoul d be used? Wiere in the sky wll the sun be?

F ace cardboard boxes over the cube and bl ueprint paper, and carry the whol e
assenbly into direct sunlight. Renove the boxes and | et the paper fade fromyel -
lowinto white (apx. 3-5 seconds). Re-place the box over the nodel and paper,
and renove from sunlight. “Devel op” the inmages followng instructions in the
“Resour ces” docunent .

Wien all teans have successful |y produced cube shadows they can be post -
ed inthe class roomfor viewng and discussion. Are all the shadows the sane?
Wy, or why not? Do all the shadow have sorething in common? What do they
have in common with the cube nodel ? How can all the cubes be the sane, and
their shadows be different? How nany squares are in every shadow? How nmany
dianonds are in the shadows? Do squares count as di anonds too? How nany
lines are in each shadow? How nany points? Is it possible to build a Zone
System nodel other than the cube that would Iine up wth the shadow creat ed
t oday? The answer to the last question wll be found in the “GQibes - 1V |esson.

Assessment:

Take notes during discussions and while the students experinent, Review the
created “shadows” and notes taken by the teans. To neet the standard, stu-
dents nust create and anal yze pernanent 2-D images of a cube.

St andar ds Addr essed:

* Mithenmatics standards addressing mat hematical connections (NCTM
S andard 4)

* Mathenatics standards addressing geonetry and spatial sense (NCTM
S andard 9)

* Physical Science standards requiring students to know and understand
common properties, forms, and changes in matter and energy
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