Understanding By Design Unit Template

	Title of Unit
	     Geometry
	Grade Level
	     7th Grade

	Curriculum Area
	     Mathematics
	Time Frame
	     February 26, 2013-March 27, 2013

	Developed By
	     Annie Lawless and Stephanie Butman

	Identify Desired Results (Stage 1)

	Content Standards

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

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.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.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.

	Understandings
	Essential Questions

	Overarching Understanding (Why are we teaching students geometry?)
	Overarching
	Topical

	     Students will understand that geometry has real life applications, such as surface area applying to packaging.

Students will understand how to determine important information given in a problem and persevere in solving the problem.

Students will understand that they are establishing basic understandings of geometry, so they are able to develop more in-depth understandings in later years.

· Be able to develop information from information provided in a model.

· Be able to back up their answer using a definition or property they learned.

· Be able to determine if three measures of a triangle (3 side lengths or 3 angle measures) will result in a unique triangle, many triangles, or no triangles.

Students will understand how to reason algebraically, such as being able to find the value of a missing number without writing and solving an equation.  Specifically in pictures of angles, triangles, and circles.  Students will be given some information, such as a couple angles and they must find the remaining missing angles, or students will be given the diameter of a circle and students must be able to find the area of the circle.

Students will understand how different aspects of geometry relate to and build off each other.

· Understand that their previous knowledge of finding area of triangles and rectangles will apply to finding the area of composite shapes, as well as helping them find surface area of rectangular and triangular prisms and pyramids, and finding the volume of shapes with rectangular, triangular, and circular bases.
· Understand how finding missing angles using the four angle definitions relates to diagrams requiring students to find missing angles using their angle definitions and their knowledge that the interior angle sum of triangles is 180 degrees.
	       What is the problem asking you to find?

What can you do to solve this problem?

How can this be applied to real life?

What real-life scenario(s) could represent this idea/concept?

How does this relate to something we already learned?

What can you try first?

What is the important information in this problem?
What information does the problem give you?

What is the next step we need to do to get to what the problem is asking you to find?


	     What are the requirements to be_______(a certain shape)?

What angles do we already know the measures of?

What does (a specific vocab word) mean?

What is the formula for finding ______ (ex: area of a circle)?



	Related Misconceptions
	· 
	· 

	     Students do not know benchmark angles, such as right angle= 90 degrees and a straight line=180 degrees.

Students may not realize what the problem is asking or what equation to use, for example, how much carpet is needed to cover the entire floor of the living room, students may not know they need to use the area formula.

Students may have a difficult time remembering different shapes (2-D and 3-D).


	· 
	· 

	Objectives

	Knowledge

Students will know…
	Skills

Students will be able to…

	·      Students will know how to determine when three specific measurements will result in one unique triangle, more than one possible triangle, or no possible triangles.

· Students will know how to find two-dimensional figures that represents a particular cross section of rectangular prisms and rectangular pyramids.

· Students will know the formulas for circumference and area of a circle.

· Students will know the definitions of supplementary angles, complementary angles, vertical angles, adjacent angles.

· Students will know the formula for area of two-dimensional figures.

· Students will know the formulas for surface area and volume of three-dimensional figures.

· Students will know how to find missing angles in triangles or angle diagrams when only a couple angles are given.

· Students will know which situations represent surface area and which situations represent volume.

· Students will know how radius and diameter relate to each other, so that when given the diameter, they will be able to find the area of the circle.
· Students will know how area of rectangles and triangles relates to the area of composite figures.

· Students will know how area of two dimensional figures relates to surface area of three dimensional figures.

· Students will know the triangle inequality.


	·      Students will be able to construct triangles when given three measurements.

· Students will be able to determine which two-dimensional figure represents particular cross sections of rectangular prisms and rectangular pyramids.

· Students will be able to apply the equations of circumference and area of circle.

· Students will be able to determine the diameter or radius of a circle when the circumference is given.

· Students will be able to compare the area and circumference of a circle.

· Students will be able to use angle relationships to write equations for unknown angles.

· Students will be able to use angle relationships to solve multi-step problems.

· Students will be able to apply the equation for area of two-dimensional figures.

· Students will be able to apply the equations for surface area and volume of three-dimensional figures.

· Students will be able to solve real-world problems involving area, surface area, and volume.

· Students will be able to find two-dimensional figures that represent a particular cross section of rectangular prisms and pyramids.

	Assessment Evidence (Stage 2)

	Performance Task Description

	Goal
	     Assess students’ knowledge on the geometry standards 7.G.2, 7.G.3, 7.G.4, 7.G.5, and 7.G.6

	Role
	     Test

	Audience
	     Myself and Mentor Teacher

	Situation
	      The assessment will be completed in the classroom at the end of the unit.

	Product/Performance
	     A completed test with all questions attempted and work shown is the expectation, there should be 1-2 questions that directly relate to each learning objective.  Students will have short-answer/response questions no multiple choice or fill-in-the-blank.

	Standards
	     7.G.2, 7.G.3, 7.G.4, 7.G.5, 7.G.6

	Other Evidence

	      Vocabulary Knowledge Rating (VKR) sheets (pre and post unit), Homework, Exit Slips, Quiz, test

	Learning Plan (Stage 3)

	Day in Unit
	Lesson Topic
	Lesson Learning Objective
	Description of how lesson contributes to unit-level objectives
	Assessment activities

	1 (Tuesday, Feb. 26)
	Pre-test, VKR Sheet
	Preview the Geometry topics/questions we will be covering this unit.

VKR Sheet - Vocab words: circumference, supplementary angles, complementary angles, vertical angles, adjacent angles, surface area, scalene triangle, isosceles triangle, equilateral triangle, polygon


	Standards 7.G.2,3,4,5,6

Pre-test (shows how much our students know going into the geometry unit)  

VKR Sheet with all of the Geometry vocabulary words.  Students will rate their knowledge of these vocab words and will be our ‘pre’ VKR.
	Pre-test and VKR sheet

	2 (Thursday, Feb 28)
	Types of angles and their definitions
	Students will learn the definitions of different types of angles and be able to identify examples of these angles: supplementary angles, complementary angles, vertical angles, adjacent angles
	7.G.5

Learning the types of angles and their properties will be useful for students when finding an unknown angle in a figure.


	White angle definition worksheet.  Students will be given definitions of the 4 different types of angles and then have to be able to give examples of the different types of angles from a picture.  Green angle definition homework.  Student will have to identify different types of angles from a picture.

	3 (Friday, March 1)
	Finding the missing angle using the definitions
	Students will have to use the definitions and properties of these 4 types of angles to solve missing angles.  NOTE:  Students need to know that a right angle is 90 degrees, and a straight line/angle is 180 degrees.
	7.G.5

Learning the types of angles and their properties will be useful for students when finding an unknown angle in a figure.
	White angle day 2 worksheet.  Students will be finding missing angles and stating which angle definition they used to find the missing angle.  Students will continue to provide examples of certain angles.

	4 (Monday, March 4)
	Know the different types of triangles and interior angle sum of all triangles
	Students will review the requirements of different types of triangles (acute, obtuse and right triangles, as well as equilateral, isosceles, and scalene triangles) as well as the interior angle sum of all triangles is 180 degrees.  Students will use these facts to find missing angles in triangles.
	7.G.2

Students will use these triangle definitions and the fact that the interior angle sum of all triangles is 180 degrees to find the missing angle in different triangles.
	White Triangle Facts worksheet.

	5 (Tuesday, March 5)
	Triangle inequality
	Students will use straws to determine which side combinations will create a triangle.  Students want to figure out that the sum of the two shorter sides of the triangle should be strictly greater than the longest side of the triangle.
	7.G.2

 Students will focus on constructing triangles from three measures of sides, noticing when the conditions determine a triangle or not.
	White in-class chart worksheet.  Bellwork and exit slip (yellow).

	6 (Wednesday, March 6)
	Find missing angles in triangles
	Students will use the fact that they know the interior angle sum of triangles is always 180 degrees and their 4 different types of angle definitions to find missing angles in triangles/figures with triangles.
	7.G.2, 7.G.5

Apply what students know about the interior angle sum of triangles and the angle definitions to find missing angles.
	White triangle activity in class.  Salmon colored missing angle worksheet for homework.

	7 (Thursday, March 7)
	Find missing angles in triangles
	Continue to practice finding missing angles using interior angle sum and angle definitions
	7.G.2, 7.G.5
	White missing angles-triangles paper.

Tan missing angles-triangles homework.

	8 (Friday, March 8)
	Unique Triangle or Not?
	Students will determine, from previously learned material, if three given side lengths or angle measures will result in no triangles, many triangles, or one unique triangle.
	7.G.2
	Quiz over angle and triangle definitions and identifying different types of angles and finding the measure of different angles.

White unique or not table.

	9 (Monday, March 11)
	Area of different 2-D shapes
	Students will review how to find the area of triangles and rectangles.  Students will practice breaking composite figures up into triangles and rectangles.
	7.G.6

Learning about the area of 2-D shapes will give students more real world applications of working with geometric shapes and their areas.
	White in-class paper (practice finding area of triangles and rectangles, and breaking composite shapes into triangles and rectangles.)

Pink homework – Students must break composite figures up into triangles and rectangles.

	10 (Tuesday, March 12)
	Area of composite shapes
	Decomposing shapes into rectangles and triangles to find the area.  Students will need to know how to find the area of triangles and rectangles and know to add the areas of these shapes together to find the area of the entire shape.
	7.G.6

Determining the area of two-dimensional figures.
	White area of composite shapes paper.

Blue area of composite shapes homework.

	11 (Wednesday, March 13)
	Where does pi come from?
	Students will discover the relationship of circumference divided by diameter of circles is always pi.  Students will have string, circular objects and rulers.  They will be using the string to measure the circumference of the circular object, the ruler to measure the diameter of the same object and divide the two numbers.  They should notice that all the quotients always equal close to 3.14, which is pi.
	7.G.4

Students will know where pi comes from, since they use it in the circumference and area formulas for circles.
	White chart in-class

	12 (Thursday, March 14)
	Circumference
	Discuss the relationship between radius and diameter.

Students know the formula for circumference and can use it to find circumference of circles, find the diameter of a circle when the circumference is given and find the perimeter of a semi-circle.
	7.G.4

Students will learn the formula for circumference of a circle and how to find the circumference when given either radius or diameter of a circle.
	Yellow radius and diameter paper.

White circumference paper.

Gold circumference homework.

	13 (Friday, March 15)
	Area of a circle
	Students know the formula for area of a circle.  They can use it to find the area of circles and semi-circles.
	7.G.4

Students will learn the formula for are of a circle and how to find area of circles when given either the radius or diameter.  Students will also be able to find the area of a semi-circle.
	White area of circles paper.

Purple area of circles homework.

	14 (Monday, March 18)
	Cross sections of 3-dimensional figures
	Students will explore different cross sections of rectangular prisms and rectangular pyramids.
	 7.G.3

Students will be working with 2-D shapes that are discovered by “slicing” 3-D shapes, which will give students a way to better connect two-dimensional and three-dimensional figures.
	Use iPad app to explore cross sections.  As students explore the cross sections of different 3-dimensional object they will fill out the white cross sections paper.

	15 (Tuesday, March 19)
	Surface Area of rectangular prisms
	Students will learn how to find the surface area of shapes (cubes and rectangular prisms).  Discuss that surface area of the area of all the faces added together.  Start with showing each face as a rectangle, and have students find the area of each face.  Move on to having students notice that the top and bottom, front and back, and right and left sides have the same faces, so just multiply by two.  Lastly, students will not be given the faces, they will have to visually determine on their own the three different faces.
	7.G.6

Students will be determining the surface area of rectangular prisms.
	White in-class surface area paper.

Green surface area homework.

	16 (Wednesday, March 20)
	Surface Area of rectangular prisms
	Students will understand where the formula for surface area of rectangular prisms comes from and will use this formula to find surface area of rectangular prisms.
	7.G.6

Students will determine the surface area of rectangular prisms.
	White in-class surface area formula paper.

Blue surface area formula homework.

	17 (Thursday, March 21)
	Volume of rectangular prisms
	Students will learn how to find the volume of shapes (cubes and rectangular prisms).  They will be able to find the volume without being directly asked, such as how much water can a tank with X dimensions hold?  Students will know the formula for volume.

Students will know what situations are talking about area/surface area and what situations are talking about volume.
	7.G.6

Students will be able to find the volume of rectangular prisms and will know the formula for volume of rectangular prisms.
	White in-class volume of rectangular prisms paper.

Gold volume of rectangular prisms homework.

	18 (Friday, March 22)
	Surface area of triangular and square pyramids
	Students will learn the formulas and general idea to finding surface area of triangular and square pyramids relating it to the surface area of rectangular prisms (the face that surface area of all shapes is just the area of all the faces added together), so students will have to remember how to find the area of triangles (faces of the pyramids) and squares.
	7.G.6

Students will be able to find the surface area of triangular and square pyramids.
	White in-class paper.

Tan homework of surface area of pyramids.

	19 (Monday, March 25)
	Jeopardy
	Review main concepts of geometry unit.
	7.G.2, 7.G.3, 7.G.4, 7.G.5, 7.G.6
	

	20
	Practice Test
	Review main concepts of geometry unit.
	7.G.2, 7.G.3, 7.G.4, 7.G.5, 7.G.6
	Practice Test.

	21
	Geometry Test
	Assess students’ understanding over main geometry concepts.
	7.G.2, 7.G.3, 7.G.4, 7.G.5, 7.G.6
	Test.


Learning Objectives

1. I can construct a triangle when given three measurements.

2. I can determine when three specific measurements will result in:

a. One unique triangle

b. More than one possible triangle

c. No possible triangles

3. I can name the two-dimensional figure that represents a particular cross section of:

a. A rectangular prism

b. A rectangular pyramid

4. I can state the formula for finding the area of a circle.

5. I can state the formula for finding the circumference of a circle.

6. I can use formulas to compute the area and circumference of a circle.

7. I can determine the diameter or radius of a circle when the circumference is given.

8. I can use a ratio to compare the area and circumference of a circle.

9. I know the following types of angles:

a. Supplementary angles

b. Complementary angles

c. Vertical angles

d. Adjacent angles

10. I can use angle relationships to write equations for unknown angles.

11. I can use angle relationships to solve multi-step problems.

12. I can determine the area of two-dimensional figures.

13. I can determine the surface area and volume of three-dimensional figures.

14. I can solve real-world problems involving area, surface area, and volume.
