Summer Math Institute Lesson Plan

Discovering More About Solid Figures

Materials:

· toothpicks

· gum drops or Dots candy

· worksheet 

· baggies

· paper plates

· tissue paper (for some students)

PREP:  In order to prepare for the lesson, I find it helpful to use gallon size baggies for each partnership.  In each baggie: 2 paper plates, a large number of toothpicks (approximately 100), and 60 gumdrops.  I also have extra materials handy in case they need more.
Objective(s):

Students will be able to identify faces, edges and vertices of solid figures.

Students will also discover the relationship between the numbers of faces, edges and vertices.

Before:

Prior to starting the discovery lesson pose questions to the students regarding geometry- this is a good time to review various shapes, as well as my favorite question—how many ways can we classify a square and why.  I then start asking what is a solid figure?  Where do you see a solid figure?  What are some examples of a solid figure?  If the students haven’t begun using the appropriate vocabulary naturally (face, edge, vertex/vertices) then I pull out some geosolids.  I would place them on the document camera to show examples.  This would be the end of my instruction at this point.

I would then put the students in pairs.  I have found that this lesson goes well with ability grouping.  The highly able math students can take this lesson as far as they can get, while struggling students can work together at their own pace and get out of it what they can with assistance.  Give each partnership a baggie with the materials needed and have them find a place to work.  I give the recording sheet with very little instruction, because they will realize more if they figure this out on their own.

During:

The students will see various examples of solid figure drawing on their paper, along with a chart for recording faces, edges and vertices.  I do not give many parameters for how to complete the activity.  They can do the sheet first by looking at the pictures, or they can construct the shapes and go from their.  The objective is to be able to see the relationship between the number of faces, edges and vertices.  Also- I would not tell the students what each thing represents- they need to see the connection between vertex and gum drop, edge and toothpick.
As the students work, I would circulate the room and spend as much time as possible guiding them.  They should build the shape and fill in the chart and go to the next figure.  When they get to the point of completion and have the chart filled in, the prompt questions below the chart will have them continue on.  Once they have seen a relationship between the numbers, I would then suggest that they try building other solid figures and seeing if the pattern holds true for all.

A few things to consider


* The activity requires that the students build both a cube and a rectangular prism.  Initially, they may try to either construct the rectangular prism in the same fashion as the pyramid, or they may try to use a gumdrop to connect 2 toothpicks together.  When I see this happening I simply ask them what they think that the toothpicks represent—once they can identify that they represent a vertex I question whether the rectangular prism should have 10 vertices.  This usually clarifies and they either cut, snap or tape the toothpicks.  This is the aha! moment where they get the representation of each material.

* Most students are able to identify that the “absence of space” between edges and vertices signifies a face.  Some students cannot.  If I see students struggling with this conceptualization, then I give tissue paper and have them trace and cut out the face and tape them onto the shape.  This way they have something tangible to see and count.  This is not necessary for all.

After:
By the end of the lesson it would be ideal if most of the partnerships are able to identify the relationship between the faces, edges and vertices.  If some of the students have seen this they could share their findings with the rest of the class, including showing their sheet, figures and reasoning with the other students.  
Ultimately students should identify Euhler’s theorem—this theorem states that faces + vertices = edges + 2.
Assessment- Assessment can be done while circulating the room and asking questions.  For a written assessment I would place another polyhedron on the document camera that had not already been used.  I would then have the students identify the faces, edges and vertices.  Also, I would give them a number of vertices and edges and have them figure out the number of faces using the rule.
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	Name of Figure
	Shape of base
	Shape of faces
	Number of faces
	Number of vertices
	Number of edges
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Questions to think about:

1. Look at the cube in the table.  Find the sum of the number of faces plus the number of vertices.  How does this number relate to the number of edges?
2. Look at all the other solids on the chart.  Do the same thing that you did for number 1.  Are you beginning to see a pattern?  If so—describe.

3. Do you think that you could write an equation to define your rule?

4. Now that you have completed the 3 above steps—construct at least 1 more solid figure that is NOT on the chart.  Add it to the chart.  Does your rule apply to this figure as well?

*Solid figure diagrams were taken from www.mathisfun.com.

