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Supplies: Handouts, Foam Cubes, Magnetic Foam Cubes, Hexominos, Plastic Patterns inside Clear 3-D Solids

Get all 14 pages at http://www.math.uakron.edu/~dunlapl/)
Spatial Sense is one of those skills that some people think “You have it or you don’t”.  However, I say that you can develop it.  In this presentation, I am going to focus on making connections between related 2- and 3-dimensional figures.  These skills are particularly helpful for engineers and architects.

Have the students construct something with the blocks that would look like the given 3-d picture below:
Stack some foam blocks so that they would match the picture below.
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Then, with the magnetic-block version of this, show them the possible solutions.  Then show them the top, front and side view by putting it in front of the projected views below.
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Construct something with the views below.


[image: image3]
After discussing their results, show there is more than one way.  Then show the “Peel Away” method that will always find a solution if one exists.  
Peel Away: Start by constructing a rectangular prism that is 3 wide, 2 high and 2 deep, based on the front and side view.  From the front view you can see that you need to take away both blocks in the upper right-hand corner.  From the side view you do not need to take anything away.  From the top view you need to take away the two blocks in the back left corner and the remaining block in the front right corner.  Finally, if you check you will see that after this process all three views are still viable.  Thus, it works.  The one that you have created has the maximum number of blocks.

Then have them try to find solutions to the next three.  The first two can be done, the third can not.  One way to see that the third one can not be done is to observe the cube in the upper left corner of the FRONT view.  The SIDE view shows that any block on the third level must be in the front row.  Thus, between the FRONT and SIDE view, there is 1 block in the front upper left corner.  However, if you look at the TOP view, it shows that there are no blocks in the front left corner.  Hence, this solid can not be made.
Can you construct something with the views below?
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Below are sketches that I copied from an engineering text.  Can you match the 3-dimensional sketches with their corresponding 2-dimensional views?
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A = II, B = III, and C = I

Now we will work with patterns (nets) call hexominos.  Place a check mark on the hexominos that you believe will fold up into a cube
The hexominos that work are 2, 3, 4, 6, 8, 12, and 13.
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After they have done this, do the same on the screen by taking votes.  Then pass out the hexominos for them to fold.  They need to try each one and mark the ones that work on their handout.  Then go back over them on the screen to see how well the class did.

Then discuss strategies for recognizing which ones will work (while holding appropriate hexominos to demonstrate):
· If there are 4 squares across, then the last two have to have one above and one below.

· If there is a 5 square U within a hexomino, then the top parts of the U will always overlap, so it will not work.
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· If there is a 5 square L within a hexomino, then the two extreme blocks will always overlap, so it will not work.
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· If there are 5 or more squares across it will not work.
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· If there is a 2 by 2 group it will not work. 
[image: image20]
· Sometimes you can tell one will work because it behaves like another one that will work.  For example, the one below on the left has 3 across with two above and one below.  When folded, the shaded ones will attach along the heavily shaded edges and behave the same as the 4 across on the right that works:
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Now look at the plastic nets that I brought and have them predict which 3-dimensional figures they will fold into.

So, do you think it is possible to develop spatial sense?
Get all 14 pages at http://www.math.uakron.edu/~dunlapl/
Spatial Sense is one of those skills that some people think “You have it or you don’t have it”.  However, I say that you can develop it.  In this presentation, I am going to focus on making connections between related 2- and 3 dimensional figures.  These skills are particularly helpful for engineers and architects.

Stack some foam blocks so that they would match the picture below.
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Construct something with the views below.
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Peel Away Method

Can you construct something with the views below?
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Below are sketches that I copied from an engineering text.  Can you match the 3-dimensional sketches with their corresponding 2-dimensional views?
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Which Hexominos will fold up into a cube?
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Strategies for recognizing which ones will work:

· If there are 4 squares across, then the last two have to have one above and one below.

· If there is a 5 square U within a hexomino, then the top part of the U will always overlap, so it will not work. 
[image: image35]
· If there is a 5 square L within a hexomino, then the two extreme blocks will always overlap, so it will not work. 
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· If there are 5 or more squares across it will not work.
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· If there is a 2 by 2 group it will not work.
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· Sometimes you can tell one will work because it behaves like another one that will work.  For example, the one below on the left has 3 across with two above and one below.  When folded, the shaded ones will attach along the heavily shaded edges and behave the same as the 4 across on the right that works: 
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Now, figure out the 3-dimensional figures that the following patterns (nets) will fold into.

So, do you think it is possible to develop spatial sense?

Handout for participants (Get all 14 pages at http://www.math.uakron.edu/~dunlapl/)
Spatial Sense is one of those skills that some people think “You have it or you don’t”.  However, I say that you can develop it.  In this presentation, I am going to focus on making connections between related 2- and 3-dimensional figures.  These skills are particularly helpful for engineers and architects.
Stack some foam blocks so that they would match the picture below.
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Construct something with the views below.
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Can you construct something with the views below?
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Below are sketches that I copied from an engineering text.  Can you match the 3-dimensional sketches with their corresponding 2-dimensional views?
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Now we will work with patterns (nets) call hexominos.  Place a check mark on the hexominos that you believe will fold up into a cube
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Strategies for recognizing which ones will work:
· If there are 4 squares across, then the last two have to have one above and one below.

· If there is a 5 square U within a hexomino, then the top parts of the U will always overlap, so it will not work.
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· If there is a 5 square L within a hexomino, then the two extreme blocks will always overlap, so it will not work.
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· If there are 5 or more squares across it will not work.
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· If there is a 2 by 2 group it will not work. 
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· Sometimes you can tell one will work because it behaves like another one that will work.  For example, the one below on the left has 3 across with two above and one below.  When folded, the shaded ones will attach along the heavily shaded edges and behave the same as the 4 across on the right that works:
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Now look at the plastic nets that I brought and have them predict which 3-dimensional figures they will fold into.

So, do you think it is possible to develop spatial sense?
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