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Presentation Lesson – S ED 595JG

Class Profile:  

This one-day lesson will be taught to a class of 7th grade students.  The class period is 57 minutes long.  Two of the students in the class have IEPs; one is visually impaired (extremely near sighted) and the other has auditory processing deficits.  There are also two students with severely limited English skills.  One of the two of these students is also weak in mathematical concepts and procedures.  The class in general is not proficient in grade level standards and finds greatest successes in hands on activities in which they can connect concepts to activities, given time to explore and discuss the concepts.

I had been planning to introduce the unit on three-dimensional figures with a lesson using models of solids that involved classifying the solids in order to discover the categories of prism, pyramid, and other solids. The results of the assessment indicated that students did not have the necessary background knowledge to begin such a lesson.  None of the students were able to demonstrate an understanding of the terms surface area, volume, coplanar or skew lines.  Many students could not recognize the geometric solids, other than the cylinder.  Questions on faces, edges and vertices indicated that nearly all students understand what a face of a 3-D figure was, but counted edges as 8 (indicating that they were actually counting vertices) and most indicated that they had never heard the term vertices (although they were actually counting the vertices but naming as edges).

From these results, I have decided to instead teach a lesson on elements of three-dimensional figures, beginning with an activity on spatial visualization orientation and then focusing on the cube (a familiar solid).  The day prior to the teaching of this lesson I will preview necessary geometry vocabulary including parallel lines, perpendicular lines, skew lines, square, rectangle, cube, diagonal, face, edge and vertex.

Mapping and Cubes

CA Mathematics 7th Grade Content Standard:
MG 3.6
Identify elements of three-dimensional objects (e.g., diagonals of rectangular solids) and describe how two or more objects are related in space (e.g., skew lines, the possible ways they may intersect).

· Recognize intersecting lines, parallel lines and skew lines of three-dimensional objects.

· Explain various cross-sections formed by the intersection of planes of three-dimensional objects.

Objective:
· Students will construct and visualize two-dimensional and three-dimensional shapes.
· Students will identify faces, edges and vertices of a cube.
· Students will identify the diagonal of a three-dimensional object.
· By the end of the lesson students will develop spatial visualization skills.
Materials:
· Laptop with Projector (for graphics for perspective warm-up)

· Photo Organization Worksheet

· Scissors

· Various boxes brought in by students 

· Models of rectangular prism and square prism

· Toothpicks

· Mini-marshmallows

· Exploring Cubes Worksheet

· Sketching a Cube Worksheet

· Homework Worksheet

Lesson Plan

1.  Warm-up: Challenge Visual Thinking





14 minutes
· Students are presented with the following scenario:

A friend of yours went on a whale watching field trip.  Unfortunately no whales were spotted, and so she took pictures of the coast.  She was about to show you the pictures, when her cat jumped up and knocked the pictures out of the girl’s hand.  Can you organize the pictures in the order in which they were taken?

· Students will independently work with the illustrations of the 6 different views (provided in print form), using the map of the coast, which will be projected on the classroom wall, to determine the order in which the photos were taken.

· If students struggle with determining the sequence of the photos as given on the worksheet, they will then be provided with scissors to cut out the 6 views such that they can rearrange, enabling them to organize order.

· Students will then compare their organization of the photos with their elbow partner in order to arrive at a consensus of the order of the photos.

Coastal Map:
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Coastal Pictures:

2.  Instruction: Exploring Cubes







4 minutes

· The teacher will refer to the boxes that the students have brought to class, generating a discussion with the students through the following questions:  

· Where have you seen objects like these before?

· What are they called?

· Can you name other, perhaps much larger objects that you have seen in your home, school, and community that have the same shape?

· The teacher will then present and name a rectangular prism and a square prism, generating a brief discussion on the characteristics of the similarities and differences of the two, reviewing face, edge and vertex.

Throughout the lesson as students work, the teacher will pose questions to the students to encourage students to think of basic geometric concepts and to develop vocabulary.
3.  Student Activity: Building a Cube






15 minutes

· Students will build a model of a cube using toothpicks and mini marshmallows (Teacher will circulate through the room guiding students as necessary.  If students have particular difficulty with visualizing the cube, they will be provided with a model of a cube.)  

· Students will then answer questions detailing construction of the cube. (Worksheet will be given to students after cube is completed.

· How many toothpicks did you use?  What geometric term would you use for the toothpicks?

· How many marshmallows did you use?  What geometric term could you use for the marshmallows?

· Are there any parallel lines? Perpendicular lines?  Skew lines?  Explain.

· Students will record the different properties that each member of the group observes
4.  Investigation: Sketching a Cube







17 minutes

· Students will sketch a cube following written directions.  (Teacher will observe students as they work in pairs without guidance.  Although some may struggle, this will facilitate better visualization skills.) 
· Students will then identify elements of the cube (see attached worksheet)

5.  Closure:










7 minutes
· How did you use the three-dimensional cube that you built to visualize the features of the two-dimensional sketch of the cube? 

Homework:

Student reflection: Students will describe observations made in class working with the cube model and sketch that they had not previously explored by completing the following statements.

I noticed that… 
I was able to identify…  

Students will use spatial visualization skills to determine the number of cubes used for the given figure.
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Students will sketch a figure using isometric dot paper of a structure made of 22 cubes with a base of 6 cubes.
Name: 





Photo Organization






Date:


 Period: 


A friend of yours went on a whale watching field trip.  Unfortunately no whales were spotted, and so she took pictures of the steeple, water tower and lighthouse that could be seen along the coast.  She was about to show you the pictures, when her cat jumped up and knocked the pictures out of the girl’s hand.  Can you organize the pictures in the order in which they were taken?

(The girl took her pictures as the boat traveled from west to east.)

Use this map to help organize the photos.
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Order of Photos: ____    ____    ____    ____    ____    ____
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Name: 





Exploring Cubes






Date: 


 Period: 
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1) Describe the order in building the cube.  What steps did you take to build your cube?


First, 















Then, 















2) How many toothpicks did you use? 



3) What geometric term could you use for the toothpicks? 



4) How many marshmallows did you use? 


5) What geometric term would you use for the toothpicks?




Sketching a Cube






One way to sketch a cube is to draw two overlapping squares and then connect corresponding vertices of the squares (as shown below).  Another way to sketch a cube is to use isometric dot paper (as shown below).
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Sketch a cube below and label the vertices with different capital letters.
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Using your sketch:

1) Name a pair of parallel lines 








2) Name a pair of perpendicular lines 








3) Name a pair of skew lines 









4) Name a square 











5) Determine how many squares are needed to form a cube 




6) Name a right angel 










7) Name a diagonal of a face 









8) Name a diagonal of the cube 








9) Is it possible to name a rectangle in your sketch that is not a square?  Explain.



Homework






Name: 






Date: 



 Period: 

Thinking about your work in math class today, describe observations that you made today in class working with your cube model and sketch that you have not previously explored by completing the following statements.

1) I noticed that 












2) I was able to identify 










3) How many cubes were needed to build the design of this figure? Explain several different ways of solving this problem.
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4) In the space below, sketch a model of a structure made with 22 cubes that has a base of 9 cubes. 
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