Identifying Edges, Faces, and Vertices
Pat Chapman

August 2008
[image: image1.wmf]
Grade: 4

Time: 60 minutes

Voluntary State Curriculum: 2b1b Describe solid geometric figures by the number of edges, faces, or vertices
NCTM Standard: Use visualization, spatial reasoning, and geometric modeling to solve problems

· Build and draw geometric objects

· Identify and build a three – dimensional object from two – dimensional representations of that object

Scope and Sequence: This concept is introduced in Term 1 and taught in depth in Term 2.

Prerequisite Knowledge: Students should have had an introductory lesson on identifying and counting edges, faces, and vertices, preferable with solid models.
Materials: A set of the following physical solids for each group of three to four: hexagonal pyramid, triangular prism, rectangular prism, and a square pyramid; baggies for each student with the following contents: toothpicks and clay; Solid Figures worksheet for each student; individual laptops; BCR for each student; For the teacher: laptop and large screen television (or other type of media display) 
Teacher Notes:

Important Mathematical Ideas:


Fourth graders are usually quite adept at identifying a physical representation of a geometric solid. Counting the edges, faces, and vertices is another matter. The faces usually pose little problem, but redundancy of counting vertices, and especially edges, remains a challenge. Couple that with attempting to do this task with pictures in a Math book, and the problems tend to increase with the complexity of the figure. By moving from concrete to virtual manipulatives, the intent is to build background knowledge for the development of spatial skills – namely being able to “see” what isn’t present in a picture. The virtual manipulative provides practice, and further reinforces this spatial sense.
Hints for Teaching the Lesson:

· Familiarize yourself with all aspects of the lesson, from knowledge of physical solids to the manipulation of the Platonic Solids applet.

· Make sure that students are identifying all of the edges, faces, and vertices of each of the four presented models.

· Each student should have a copy of the Platonic Solids worksheet, as well as the BCR.

· Keep the virtual game demo available for viewing by everyone.
· This is a “high energy” lesson, so be prepared to move quickly around the room.
1. Tell students that after our previous introductory lesson we are going to practice counting edges, faces, and vertices. Using one or two geometric solids, review by demonstrating where these areas are located on each solid.
2. Put students into groups of 3 or 4, and pass out baggies of toothpicks and clay to each student. Tell them they are going to construct four geometric solids: a hexagonal pyramid, triangular prism, rectangular prism, and a square pyramid. The clay will represent the vertices, and the toothpicks will be the edges. Demonstrate the beginnings of one of the figures to the class.
3. Pass out the Solid Figures worksheet, and tell students they will need to record their answers on this chart. Make sure each group has a physical set of these four solids.

4. Allow 20 – 25 minutes for everyone to finish, and then discuss the results, and any questions that may arise from this activity. Have the students put their materials back into their baggies, and set them aside.

5. Demonstrate for students, using a laptop and a large screen television (or other display media), how to play the virtual manipulative game Platonic Solids.

6. Pass out laptops, and have the class go to the following site:

http://nlvm.usu.edu/en/nav/frames_asid_128_g_2_t_3.html?open=instructions&from=category_g_2_t_3.html
7. Walk around and assist as needed.

8. After approximately 20 minutes, have students close out their applet, and discuss the pros and cons of the concrete manipulatives verses virtual manipulatives.

9. Complete a BCR for a more formal assessment.
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Math BCR

2B1b Describe solid geometric figures by the number of edges, faces, and vertices.


Carlos brought his math book home to study for a geometry quiz.
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Step A: 

List the edges, faces, and vertices of Carlos’s Math book.

Edges      ______________

Faces      ______________

Vertices  ______________

 Step B:

· Explain how you got your answer.

· Use what you know about edges, faces, and vertices in your explanation.

· Use symbols, numbers, and/or pictures in your explanation

__________________________________________________________________________________________________________________________________________________________________________________________________________________
