Rubbings as Projections

This activity introduces children to the abstract concept of projections from 3 dimensional space onto 2
dimensional space in a concrete and age appropriate way by using rubbings of objects with interesting

surfaces.

1. Supplies Needed (for a class of 24 divided into 4 groups of 6 students)

a.
b.
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Peeled crayons -6 gray/silver, 6 orange/copper/bronze, 12 any colors

Plain white copy paper (about 100 pieces)

2- 6 objects for taking rubbings of (you only need 6 if you choose small group activity e,
otherwise 2 is enough).

Cylinder, cone, cube, rectangular prism,

3 sets of matching cards of rubbings. (see sample pair on page 3)

3-4 easily cut food objects with interesting tops (depending on the objects chosen you
may need 4 of each). Safety knife, cutting board, (if you use apples, one of those things
to cut the apple into 8 wedges and remove the core is nice to have because the students
will want to eat the apple.)

30 pennies, 30 nickels, 30 dimes, 12 quarters (plus a few extra)

30 copies of the rubbings of coins handout (page 4-5 or page 6-7)

2. Llarge group Introduction
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Demonstrate how to take a rubbing (I used the bottom of my shoe)

Discuss what information is preserved in the rubbing (tallest portions) and what is lost
(color, how far down the lower parts are)

Discuss three dimensions versus two dimensions. If you can only see one side of
something, say the top, you don’t know very much about it. Ex. Cone upside down looks
the same as a cylinder from the top. Cube and rectangular prism look the same from
the top (if the rectangular prism is oriented correctly). If you can only see my back, you
don’t know how many buttons my shirt has.

(optional) Show an object, have students predict what rubbing will look like, take the
rubbing and discuss (possibly do this two or three times)

Get out the matching cards. Pass out the pictures of the rubbings to groups of students
Show the pictures of the objects one at a time on the EImo/smart board/by holding
them up. Students should try to pick out the picture of the rubbing that goes with the
object.

3. Small group “centers” done in rotation (pick four to do-I think a,b,c, and d are the best)

a.
b.

Doing Rubbings-each student should make a rubbing of the bottom of their shoe.
Tallest Portions-cut off and look at the tallest portions of Swiss Cheese, an apple, carrot
with the greens still attached, angel food cake, loaf of bread, pear, or similar food
objects. Draw a picture. (“Remember a rubbing is basically taking the top layer of
something, so at this station we are going to cut off the top layer of some food.” First |
cut the top off the apple (using a kiddie safety knife), “what does this top layer tell us
about the rest of it?” Then used the corer slicer to cut the apple into 3 wedges which
the students ate. Then | help up a small piece of the carrot leaves. “What do you think



this is the top layer of?” Students knew it was a plant, but didn’t know which one. Then
| got the carrot out of my bag and talked about how the top layer was very different
from the main part. Some students wanted to try the carrot too. For the Swiss cheese |
used a package of thin sandwich slices, which | carefully stacked up into the original
block they would have come from. “What would it look like if | cut off the top layer of
this?” “Is this more like the apple or the carrot?” Students also wanted to try the Swiss
cheese. | gave each only a quarter of a slice. Many students didn’t like it, so | said to
spit it out and congratulated them for trying something knew).

c. Memory- Play concentration/memory with the matching cards. The matched pairs are
the picture of the object and the picture of the rubbing.

d. Coin equations-Rubbings of coins to make equations with gray and orange crayons-see
attached handout.

e. Rubbing Predictions-Given several interesting objects predict what the rubbings would
look like and then take rubbings.

f. Self Portrait—Have the students think about what their top layer is and the draw a
picture of what they would look like as seem from above. It may help to have group
members take turns sitting on the floor for a few seconds so others can see what they
look like from that angle. (My hunch is this is too hard for Kindergarten, but could work
for older kids).

Kindergarten Common Core Standards:
CSS.Math.Content.K.OA.A.1 Represent addition and subtraction with objects, fingers, mental images,
drawings?, sounds (e.g., claps), acting out situations, verbal explanations, expressions, or equations.

CCSS.Math.Content.K.G.A.3 Identify shapes as two-dimensional (lying in a plane, "flat") or three-
dimensional ("solid").

CCSS.Math.Content.K.G.B.4 Analyze and compare two- and three-dimensional shapes, in different sizes
and orientations, using informal language to describe their similarities, differences, parts (e.g., number
of sides and vertices/"corners") and other attributes (e.g., having sides of equal length).



http://www.corestandards.org/Math/Content/K/OA/A/1/
http://www.corestandards.org/Math/Content/K/G/A/3/
http://www.corestandards.org/Math/Content/K/G/B/4/

Mathematical Practices utilized:

2. Reason abstractly and quantitatively.
7. Look for and make use of structure.

Sample matching cards:




Name
Rubbings of Coins Handout-Version A.

Complete the following equations and make rubbings of coins to go with them. Use a gray crayon
for nickels, dimes, and quarters. Use an orange crayon for pennies.

1 nickel

5 pennies

5 pennies = 1
+1 nickel




5 nickels

5 dimes




Name
Rubbings of Coins Handout-Version B.

Complete the following equations and make rubbings of coins to go with them. Use a gray crayon
for nickels, dimes, and quarters. Use an orange crayon for pennies.

1 nickel

5 pennies

I
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5 pennies
+1 nickel




5 nickels

5 dimes




