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MEMORANDUM
TO:  Middle/Junior High School Department Chairpersons and 7th Grade Mathematics Teachers



FROM:  Norma Jost, Administrative Supervisor for Secondary Mathematics


DATE:  January 26, 2005






SUBJECT:  Mathematics Project for Seventh Graders

The Year Overview and IPGs for Grade 7 Mathematics includes a spatial visualization project.  The project begins during the 5th Six Weeks.  Students work on it over time and finish during the 6th Six Weeks.  This project, called “Different Views”, is attached.  The project enhances students’ geometry and measurement experiences during the Connected Mathematics book, Filling and Wrapping and is aligned with the standards as shown in the IPG.

Structure the project to have intermittent deadlines.  Keep track of each student’s progress towards a completed project.  See the scoring rubric on page 2 of the project.

Here is a suggested timeline for the project.

	IPG Alignment
	Suggested Project Alignment

	By the end of Investigation 1 of Filling and Wrapping
	Do initial drawing experiences on isometric dot paper

	By the end of Investigation 2 of Filling and Wrapping
	Introduce the project and do Section 1 as a whole class

	By the end of Investigation 3 of Filling and Wrapping
	Do Section 2 in class 

	By the end of Investigation 4 of Filling and Wrapping
	Do Section 3 independently as homework

	By the end of the 5th Six Weeks
	Do Section 4 independently as homework

	During the 6th Six Weeks BEFORE TAKS
	Do Section 5

	During the 6th Six Weeks AFTER TAKS
	Do Section 6 and complete the booklet


Here is a list of the materials students will need for this project.

· A copy of the student pages for the project---8 pages

· A supply of quarter-inch and/or centimeter square grid paper

· A supply of isometric dot paper

· Scotch tape or glue sticks

· Scissors

· Cubes---centimeter, inch, or two-centimeter

This project can be downloaded from the following website.

 https://aisdweb.austin.isd.tenet.edu/education/math/library.phtml?submit=Show
If you have any questions or comments about the project, please contact Pat Rossman, Secondary Mathematics Specialist at 414-9749.

DIFFERENT VIEWS PROJECT

Spatial visualization is an important aspect of geometry, geometric reasoning, reading graphical information, and understanding the fundamental ideas of calculus.

In this project, you will represent three-dimensional objects with the following different views:

· nets (two-dimensional models also known as flat patterns), 

· drawings of three-dimensional views on isometric dot paper, 

· base plans, and 

· building plans. 

You will also explore and state the effect of scale factors on surface area and volume.

To complete this project, you must produce a booklet.  It will contain 6 sections with 1-2 pages per section.  Follow these directions in creating your booklet.

· Use only one side of the paper per page.  

· Each page should be attractively arranged and include neat labeling.  

· Neatly glue, paste, or tape each different view from grid paper or isometric dot paper to each appropriate page.

· Create an attractive title page.  

You will need a supply of square grid paper and isometric dot paper.  Your teacher can provide this for you.  You may find it helpful to have a supply of cubes to build some of the three-dimensional objects.  Your teacher has some for you to use in the classroom.  

A rubric appears on the next page to help you create a quality project.

RUBRIC FOR DIFFERENT VIEWS PROJECT

	   CATEGORY
	4
	3
	2
	1

	Mathematical Concepts
	The explanation shows complete understanding of the mathematical concepts used to solve the problems.
	The explanation shows substantial understanding of the mathematical concepts used to solve the problems.
	The explanation shows some understanding of the mathematical concepts needed to solve the problems.
	The explanation shows very limited understanding of the underlying concepts needed to solve the problems OR is not written.

	Mathematical Reasoning
	Complex and refined mathematical reasoning is used.
	Effective mathematical reasoning is used.
	There is some evidence of mathematical reasoning.
	There is little evidence of mathematical reasoning.

	Explanation
	The explanation is detailed and clear.
	The explanation is clear.
	The explanation is a little difficult to understand but includes critical components.
	The explanation is difficult to understand and is missing several components OR was not included.

	Mathematical Terminology and Notation
	Correct terminology and notation are always used, making it easy to understand what was done.
	Correct terminology and notation are usually used, making it fairly easy to understand what was done.
	Correct terminology and notation are used, but it is sometimes not easy to understand what was done.
	There is little use, or a lot of inappropriate use, of terminology and notation.

	Diagrams and Sketches
	Diagrams and/or sketches are clear and greatly add to the reader’s understanding of the procedures.
	Diagrams and/or sketches are clear and easy to understand.
	Diagrams and/or sketches are somewhat difficult to understand.
	Diagrams and/or sketches are difficult to understand or are not used.

	Mathematical Errors
	Almost all (90%-100%) of the steps and solutions have no mathematical errors.
	A lot (80%-89%) of the steps and solutions have no mathematical errors.
	Most (70%-79%) of the steps and solutions have no mathematical errors.
	Less than 70% of the steps and solutions have no mathematical errors.

	Neatness and Organization
	The work is presented in a neat, clear, organized fashion that is easy to read.
	The work is presented in a neat and organized fashion that is usually easy to read.
	The work is presented in an organized fashion but may be hard to read at times.
	The work appears sloppy and unorganized.  It is hard to know what information goes together.

	Completion
	All sections were completed by the deadline dates.
	All but 1 of the 5 sections was completed by the deadline dates.
	All but 2 of the 5 sections were completed by the deadline dates.
	3 or more of the 5 sections were not completed by the deadline dates.


DIFFERENT VIEWS PROJECT

Section One

1) The base plan for a rectangular prism is shown below.  A base plan is a drawing of the face of a three-dimensional figure upon which it is resting.  The numbers in each square show how many same-sized cubes are in that location.  Include a copy of this base plan in your booklet in Section One.  Label each side correctly. 

         
            Back

	1
	1

	1
	1

	1
	1



Front

2) Draw a net (two-dimensional model also known as a flat pattern) using grid paper for the rectangular prism in part 1 of Section One.

3) State the surface area of the rectangular prism in part 1 of Section One.  Explain your reasoning.

4) State the volume of the rectangular prism in part 1 of Section One.  Explain your reasoning.

5) Use isometric dot paper to draw a three-dimensional view of the rectangular prism in part 1 of Section One.  Be sure your isometric drawing agrees with the base plan in part 1 of Section One.
6) The set of building plans for the rectangular prism in part 1 of Section One is shown below.  A set of building plans is a set of three diagrams:  the front view, the right view, and the base outline.  Include a copy of this set of building plans in your booklet in Section One.  Label each view correctly.
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DIFFERENT VIEWS PROJECT

Section Two

1) Include the following base plan in your booklet in Section Two.  Label each side correctly. 
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    Front
2) Draw a net (two-dimensional model also known as a flat pattern) using grid paper for the rectangular prism in part 1 of Section Two.

3) State the surface area of the rectangular prism in part 1 of Section Two.  Explain your reasoning.

4) State the volume of the rectangular prism in part 1 of Section Two.  Explain your reasoning.

5) Use isometric dot paper to draw a three-dimensional view of the rectangular prism in part 1 of Section Two.  Be sure your isometric drawing agrees with the base plan in part 1 of Section Two.
6) The set of building plans for the rectangular prism in part 1 of Section Two is shown below.  A set of building plans is a set of three diagrams:  the front view, the right view, and the base outline.  Include a copy of this set of building plans in your booklet in Section Two.  Label each view correctly.
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DIFFERENT VIEWS PROJECT

Section Three

1)  Include the following base plan in your booklet in Section Three.  Label each side     correctly.
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2) Draw a net (two-dimensional model also known as a flat pattern) using grid paper for the rectangular prism in part 1 of Section Three.

3) State the surface area of the rectangular prism in part 1 of Section Three.  Explain your reasoning.

4) State the volume of the rectangular prism in part 1 of Section Three.  Explain your reasoning.

5) Use isometric dot paper to draw a three-dimensional view of the rectangular prism in part 1 of Section Three.  Be sure your isometric drawing agrees with the base plan in part 1 of Section Three.
6) The set of building plans for the rectangular prism in part 1 of Section Three is shown below.  A set of building plans is a set of three diagrams:  the front view, the right view, and the base outline.  Include a copy of this set of building plans in your booklet in Section Three.  Label each view correctly.
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DIFFERENT VIEWS PROJECT

Section Four

Answer the following questions about your three-dimensional figures in Sections One, Two, and Three.  Answer questions 1-7 with a short answer.  Answer questions 8-10 in complete sentences.
1) What is the scale factor from the dimensions of the figure in Section One to the dimensions of the figure in Section Two?

2) How many times larger is the surface area of the figure in Section Two than the surface area of the figure in Section One?

3) How many times larger is the volume of the figure in Section Two than the volume of the figure in Section One?

4) What is the scale factor from the dimensions of the figure in Section One to the dimensions of the figure in Section Three?

5) How many times larger is the surface area of the figure in Section Three than the surface area of the figure in Section One?

6) How many times larger is the volume of the figure in Section Three than the volume of the figure in Section One?

7) The city of Austin is planning a waste dumpsite to be 40 feet wide by 60 feet long by 10 feet deep.  A city council member says that this will not be a large enough site.  He suggests that it be 160 feet wide by 240 feet long by 40 feet deep.  How many times larger is the volume of the enlarged site than the originally planned site?

8) Describe how the increased surface area relates to the scale factor of the dimensions of a rectangular prism.  Be sure an exponent is part of your description.

9) Describe how the increased volume relates to the scale factor of the dimensions or a rectangular prism.  Be sure an exponent is part of your description.

10) The president of Zip-Lock storage bags gave a directive to the factory that manufactures Zip-Lock storage bags to double the size of the boxes for its Zip-Lock storage bags.  The factory workers did not understand the president’s directive.  Explain why they did not understand.

DIFFERENT VIEWS PROJECT

Section Five

A base plan and a set of building plans do not have to represent a rectangular prism.  The plans can represent buildings made of cubes with a variety of elevations.

Study the three-dimensional drawing of a cube building, its base plan, and its set of building plans below.















     Back 

	3
	2
	1

	2
	
	

	2
	
	

	1
	1
	


    Front

[image: image1.wmf]Front View

Base Outline

Right View


1) a) Make a set of building plans for the following base plan.  Include this base plan in your booklet for Section Five.

b) State the surface area of the three-dimensional drawing. Explain your reasoning.

c) State the volume of the three-dimensional drawing. Explain your reasoning.
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2) a) Make a set of building plans for the following base plan.  Include this base plan in your booklet for Section Five.

b) State the surface area of the three-dimensional drawing. Explain your reasoning.

c) State the volume of the three-dimensional drawing. Explain your reasoning.
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DIFFERENT VIEWS PROJECT

Section Six

1) Make an isometric drawing of a cube building with 15-24 cubes that has a variety of elevations.

2) Make the base plan for the cube building represented in your isometric drawing.

3) Make a set of building plans for the cube building represented in your isometric building.

4) Draw a net (two-dimensional model also known as a flat pattern) using grid paper for your cube building.

5) State the surface area of your cube building.

6) State the volume of your cube building.
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