
Connecticut Curriculum Design Unit Planning Organizer
Grade 7 Mathematics
 Unit 3 - Two and Three Dimensional Geometry

Pacing: 4 weeks (plus 1 week for re-teaching/enrichment)
	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.


	Domain and Standards Overview

	Geometry

· Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.

· Draw, construct, and describe geometrical figures and describe the relationships between them


	Priority and Supporting CCSS
	Explanations and Examples*

	7.G.4. Know the formulas for the area and circumference of a circle and use them to solve problems; give an informal derivation of the relationship between the circumference and area of a circle.

7.G.6. Solve real-world and mathematical problems involving area, volume and surface area of two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms.
	7.G.4. Examples:
• The seventh grade class is building a mini golf game for the school carnival. The end of the putting green will be a circle. If the circle is 10 feet in diameter, how many square feet of grass carpet will they need to buy to cover the circle? How might you communicate this information to the salesperson to make sure you receive a piece of carpet that is the correct size? 

• Students measure the circumference and diameter of several circular objects in the room (clock, trash can, door knob, wheel, etc.). Students organize their information and discover the relationship between circumference and diameter by noticing the pattern in the ratio of the measures. Students write an expression that could be used to find the circumference of a circle with any diameter and check their expression on other circles. 

• Students will use a circle as a model to make several equal parts as you would in a pie model. The greater number the cuts, the better. The pie pieces are laid out to form a shape similar to a parallelogram. Students will then write an expression for the area of the parallelogram related to the radius (note: the length of the base of the parallelogram is half the circumference, or πr, and the height is r, resulting in an area of πr2. Extension: If students are given the circumference of a circle, could they write a formula to determine the circle’s area or given the area of a circle, could they write the formula for the circumference?
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7.G.6. Students understanding of volume can be supported by focusing on the area of base times the height to calculate volume. Students understanding of surface area can be supported by focusing on the sum of the area of the faces. Nets can be used to evaluate surface area calculations. 

Examples: 

• Choose one of the figures shown below and write a step by step procedure for determining the area. Find another person that chose the same figure as you did. How are your procedures the same and different? Do they yield the same result? 
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(Continued on next page)

	7.G.2. Draw (freehand, with ruler and protractor, and with technology) geometric shapes with given conditions. Focus on constructing triangles from three measures of angles or sides, noticing when the conditions determine a unique triangle, more than one triangle or no triangle.

7.G.3. Describe the two-dimensional figures that result from slicing three dimensional figures, as in plane sections of right rectangular prisms and right rectangular pyramids.
	• A cereal box is a rectangular prism. What is the volume of the cereal box? What is the surface area of the cereal box? (Hint: Create a net of the cereal box and use the net to calculate the surface area.) Make a poster explaining your work to share with the class. 

• Find the area of a triangle with a base length of three units and a height of four units. 

• Find the area of the trapezoid shown below using the formulas for rectangles and triangles. 
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7.G.2. Conditions may involve points, line segments, angles, parallelism, congruence, angles, and perpendicularity. 

Examples: 

Is it possible to draw a triangle with a 90˚ angle and one leg that is 4 inches long and one leg that is 3 inches long? If so, draw one. Is there more than one such triangle? 

• Draw a triangle with angles that are 60 degrees. Is this a unique triangle? Why or why not? 

• Draw an isosceles triangle with only one 80 degree angle. Is this the only possibility or can you draw another triangle that will also meet these conditions? 
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• Can you draw a triangle with sides that are 13 cm, 5 cm and 6cm? 

• Draw a quadrilateral with one set of parallel sides and no right angles. 

7.G.3. Example: 

• Using a clay model of a rectangular prism, describe the shapes that are created when planar cuts are made diagonally, perpendicularly, and parallel to the base.
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	7.G.5. Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem to write and solve simple equations for an unknown angle in a figure.

	7.G.5. Angle relationships that can be explored include but are not limited to: 

• Same-side (consecutive) interior and same-side (consecutive) exterior angles are supplementary. 

Examples: 

• Write and solve an equation to find the measure of angle x
. 
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• Write and solve an equation to find the measure of angle x. 
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	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	· Formulas

· Area of circle

· Circumference of circle

· Relationship between circumference and area of a circle

· Geometric conditions (points, line segments, angles, parallelism, congruence, and perpendicularity.)
· Plane sections of three-dimensional figures

· Angle relationships

· Supplementary

· Complementary

· Vertical

· Adjacent

· Area

· Triangles

· Quadrilaterals

· Polygons 

· Volume

· Cubes

· Right prisms

· Surface Area

· Cubes

· Right prisms


	· KNOW/DEVELOP (formulas)

· SOLVE (problems using formulas)

· GIVE/DERIVE (informally the relationship between circumference and area of a circle)

· SOLVE (with and without context)

· DRAW/CONSTRUCT (geometric shapes with given conditions)

· USE (ruler, protractor, technology)

· DESCRIBE (two-dimensional figures that result from plane sections of three-dimensional figures)

· WRITE/SOLVE (problems using equations to find an unknown angle in a figure)
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	Essential Questions 



	


	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development) 
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment. 




	Tasks and Lessons from the  Mathematics Assessment Project (Shell Center/MARS, University of Nottingham & UC Berkeley)
These tasks can be used during the course of instruction when deemed appropriate by the teacher.

	TASKS—

Historic Bicycle http://map.mathshell.org/materials/tasks.php?taskid=370&subpage=apprentice
Triangular Frameworks http://map.mathshell.org/materials/tasks.php?taskid=281&subpage=expert
Fearless Frames http://map.mathshell.org/materials/tasks.php?taskid=277&subpage=expert

	LESSONS—

Using Dimensions:  Designing a Sports Bag http://map.mathshell.org/materials/lessons.php?taskid=416&subpage=problem
Estimations and Approximations:  The Money Munchers http://map.mathshell.org/materials/lessons.php?taskid=220&subpage=problem


	Tasks from Inside Mathematics (http://insidemathematics.org/index.php/mathematical-content-standards)

These tasks can be used during the course of instruction when deemed appropriate by the teacher.

NOTE: Most of these tasks have a section for teacher reflection.

	Parallelogram - Two and Three-Dimensional Geometry.  Rich problem.  Requires more than just an understanding of calculations for area and perimeter.  Students require a centimeter ruler to complete the problem.

Pizza Crusts - Two- and Three-Dimensional Geometry.  May want to insert reasoning about which of 2 pizzas Robbie should choose in question 2b).   Need a calculator to complete the problem


	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.
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Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.

