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	*Grade Level
	8
	
	Geometry

	Course Title (grades 9-12 Only)
	

	Expected Prior Knowledge
List the knowledge/skills mastered earlier in the year that are foundational to the mastery of the Standard identified as the focus for review. 
	Students will already know that triangles are 3 sided polygons. Students will already know how to find the area of a square. Students must already know how to solve linear equations. 

	*Alignment to Program of Instruction
Describe how the methods of instruction found in this sequence of lessons align to the Program of Instruction described in the charter contract.
	This unit is aligned to the Arizona College and Career Readiness Standards. The lessons in this unit are objective driven, offering students opportunity for hands on learning, peer group activities, higher level though processes.  Each lesson is closed with a formative assessment. 

	*Standard Number and Description 
The standard number and description (see instructions) of the Standard being instructed and assessed to mastery in the curriculum sample. If more than one standard is listed for a content area, one is clearly identified as the focus for review by having (M) before the Standard number.
	8th  Grade 

Geometry

Understand and Apply the Pythagorean Theorem

8.G.B.6. Explain a proof of the Pythagorean Theorem and its converse.



	*Materials/Resources Needed
List all items the teacher and students will need for the entire sequence of instruction (excluding common consumables)
	Lesson1

Identify the Properties of Right Triangles Video
http://learnzillion.com/lessons/2380-identify-properties-of-right-triangles
Montessori Geometry Cabinet

Montessori Constructive Triangles and Nomenclature Cards for Triangles

Lesson 2
http://learnzillion.com/lessons/2704-use-the-area-of-squares-proof-to-relate-side-lengths-of-a-right-triangle
Graph paper and pre-cut squares

Lesson3
http://learnzillion.com/lessons/2838-apply-the-area-of-squares-proof-to-determine-if-a-triangle-is-a-right-triangle
Graph paper and pre-cut squares



* Standard Number: For English Language Arts (Reading and Writing), use Grade, Strand, Standard (e.g., 3.RI.2). For K-8 Math, use Grade, Domain, Standard (e.g., 6.EE.7). For HS Math, use Conceptual Category-Domain, Standard (e.g., A-REI.6).

	Lesson (add as needed)
	
	

	1
	Activation Of Prior Knowledge: Teacher will ask the students to write the definition of a triangle in their notebook. The teacher will facilitate a class discussion on what makes a triangle. 

Key Points: A triangle is a 3 sided polygon. 
 Objective:  Students will learn how to describe right triangles by identifying their unique properties.
Key Points: Right Triangles have a right angle (90 degree).
Right Triangles have  2 legs and a hypotenuse

Right Triangles are not determined by there size or orientation ( It is not a right triangle just because it is position on the right side of your paper, book, etc) 

The hypotenuse is the side that is opposite the 90 degree angle. 
Introduction to New Material: Teacher will play the video, being sure to stop at key points and directing students to take notes. Teacher will also ask clarifying questions. 

Modeling: Teacher will present a variety of triangles to the class, and do a think aloud to determine if each triangle is a right triangle.   The teacher will use a protractor to measure the angles to see if they are equal to 90 degrees. The teacher will take the pile of right triangles and think aloud the process of labeling the 2 legs, and hypotenuse of each triangle.

Guided Practice: Students will use the Montessori Geometric Cabinet to identify all the right triangles. Teacher will check for understanding by asking, “How do you know this is a right triangle?”  The teacher looking for the response that the triangle has a 90 degree angle, 2 legs, and a hypotenuse. 

Teacher will ask students to find the 90 degree angle, identify the hypotenuse, and the 2 legs. 
Independent Practice/ Assessment: Teacher will direct the students to set of project guidelines. Teacher will explain that they will make books demonstrating their understanding of right angles. 
Book Project Guidelines: Students will create a book with a minimum of 5 right triangles. They may use the Montessori Geometry Cabinet, the Montessori Nomenclature Cards, or draw their own right triangles. Each triangle must be labeled for the right angle, the two legs, and the hypotenuse. Each book will give the definition of the following words:

Right Angle

Right triangle

Legs

Hypotenuse
Assessment: Teacher will use the books as a formative assessment for the lesson’s objectives. 
	Students will recall the definition of a triangle and write it in their notebook.  Students will engage in the whole group discussion, checking that their definition of a triangle matches the class’ final definition of a triangle. 
Students will read aloud, and write the lesson’s objective in their notebook. 

Students will engage in the lesson by watching the video, taking notes on key points and asking clarifying questions. 
Students will be actively engaged by watching as the teacher sorts the triangles. 
Students will look through the Montessori Geometry Cabinet to find all of the right triangles. 

Students will demonstrate their understanding by answering the teacher’s questions correctly. Correct students response-triangle has a 90 degree angle, 2 legs, and a hypotenuse.  

Students will demonstrate their understanding by pointing to the parts that the teachers ask for. 

Students will independently create a Book titled, Right Triangles to demonstrate their understanding of a right triangle according to the project’s guidelines.
Students hand-in their books for assessment. 


	2
	Activation of Prior Knowledge: Teacher will ask students to list the identifying properties of a right triangle in their notebook. Teacher will circulate glancing at students work to check for recall of the previous lesson’s key points.  Teacher will facilitate a group discussion where the class can discuss their understanding of the identifying features of a right triangle. 

Objective: Students will be able to explain the relationship between the side lengths of a right triangle by using the Area of Squares Proof.
Key Points:
 To find the area of a square you have to take the measurement of the length and multiply it by the measurement of the width.  It can be written as L x W=Area The area of the square that extends from leg 1+ the area of the square that extends from leg 2 will equal the area of the square that extends from the hypotenuse. 
Leg1=a

L2=b

Hypotenuse will =c

Pythagorean theorem: a²+b²=c²
Introduction to New Material: Teacher will play the video stopping at key points, directing students to take notes, and ask clarifying questions. 

Model: The teacher will model the theorem by using pieces of graph paper cut to represent the measurement of the squares of each of the 2 legs and the hypotenuse of a sample right triangle.  Teacher will identify  1 square as, “A Squared” ,  the second square as, “B Squared” and the square that  corresponds to the hypotenuse will be identifies as, “C Squared”. The teacher will lay-out the three squares creating a triangle using one edge from each square of graph paper. The teacher will count the number of units in “A Squared” and add it to the number of units in “B Squared”, compare the sum to the number of units in “C Squared”.   Teacher will present the formula, a²+b²=c², and give it the name Pythagorean Theorem. 

Teacher will check for understanding by asking clarifying questions. 
“What is a right triangle?” What is the formula for the Pythagorean Theorem?”
Guided Practice: Teacher will give students measurements of right triangles, and circulate around the room, as they find the answers using graph paper as proof.  Teacher will ask students to explain their findings using in words that imply an understanding of the Pythagorean Theorem. 

Independent Practice: Teacher will redirect the students attention to the formula: a²+b²=c² and ask students to solve the problems using the arithmetic, not graph paper. 
Assessment: Teacher will collect the students independent practice assignment and use it as a formative assessment. 
	Students will list the properties of a right triangle in their notebook, and discuss their answers with the whole group. 
Students will read the lesson’s objective orally, and write it in their notebooks. 
Students will be actively engaged in the learning by listening, and watching the video. Students will take notes on key points, and ask clarifying questions. 
Students will be actively engaged by watching and listening as the teacher gives an impressionistic lesson giving proof of Pythagorean Theorem.  Students will ask clarifying questions if necessary. 

Students will write down the answers to the teachers checking for understanding questions in their notebooks. 
Students will work independently using graph paper to prove Pythagorean Theorem using the measurements that the teacher has selected. 
Students must be able to explain their findings using words that imply an understanding of the Pythagorean Theorem. 
Students will demonstrate their understanding of Pythagorean Theorem by abstractly solving for “C” in 5 computation problems. 
Students will work independently to compute the problems, and hand in the finished work at the end of the class period. 



	3
	Activation of Prior Knowledge: Teacher will display the measurements of Leg A and Leg B of a right triangle and ask the class to find the measurement of C.  Teacher will walk around monitoring students as they solve for C. Teacher will give individual feedback and quickly re-teach if necessary.  Teacher will solve the computation in front of the class, and facilitate a whole class discussion about the Pythagorean Theorem. 
Objective: Students will use the converse of the Pythagorean Theorem, determining if a triangle is a right triangle. 
Introduction to New Material: Teacher will play the video stopping at key points, directing students to take notes, and ask clarifying questions. 
Key Points:

Pythagorean theorem: a²+b²=c²

Use the side length of a square to find the area L x W=Area
Guided Practice: Teacher will construct triangles using squares as was done in the previous lesson. Teacher will use the squares in a think aloud, and faded prompting of the students to help construct a triangle. Teacher will ask, “Did these squares make a right triangle?’ 

Teacher will tell the students that they can use Pythagorean Theorem: a²+b²=c² to determine if a triangle is a right triangle.  Teacher will state, “If you use the Pythagorean Theorem, and a²+b2² does not equal c², you cannot make a right triangle from the given measurements. “
Independent Practice: Teacher will assign students 5 samples to work on independently. Teacher will walk around the class and monitor students individually, and will check for understanding by asking the students questions, and requiring students to support their findings using words that imply a solid understanding of the Pythagorean Theorem. 

Assessment: Teacher will collect the students independent practice assignment and use it as a formative assessment.
	Students will read and solve the problem on the board, and engage in a class discussion about the Pythagorean Theorem. 
Students will chorally read the lesson’s objective and write it in their notebook. 
Students will be actively engaged in the learning by listening, and watching the video. Students will take notes on key points, and ask clarifying questions.
Students will be actively engaged by using their own set of graph paper squares to construct a triangle, just as the teacher is doing.  Students will use their squares and triangle to answer the teacher’s questions. 
Students will work independently using the Pythagorean Theorem to decide if the measurements given will result in a right triangle. 

Students must be able to explain their findings using words that imply an understanding of the Pythagorean Theorem. 
Students will hand-in their independent practice assignment at the end of class as a formative assessment.       

	4
	Teacher will direct students to the summative assessment. 
	Students will complete the summative assessment. 


Summative Assessment Items and Scoring: Provide at least three Summative Assessment Items that together accurately measure student mastery of the application of the content and/or skills as defined by the grade-level rigor in the Standard identified as the focus for review. For each assessment item, clearly identifies the specific component(s) or content/skill(s) identified in the Standard identified as the focus for review being assessed. For each assessment itemPart Part1: 
1. In your own words what is the Pythagorean Theorem?
 2. What is the formula for the Pythagorean Theorem?
Part 2 Pythagorean Theorem 

Use the measurements of a triangle’s two sides for find the measurement of its third side. 
3. a=7, b=21 Find c 
4. a=12, b= 23 Solve for c
5. a=11, b=2 solve for c 

6. a=10, c= 24, solve for b 

7. a=5, c=13 Solve for b
Part 3 Pythagorean Theorem Converse

Using the given side lengths determine if each of the following triangles are right triangles? Explain. 

 8. 20, 28, 19    

9.2, 24, 25   

10. 33, 56, 65
Answers
1. The Pythagorean Theorem proves that the sum of the areas of the two squares of legs “A” and “B” on a triangle equals the area of the square of the hypotenuse.
2 a²+b2²=c²

3. c = 22.136

4. c =25.942

5. c = 21.331

6. b =21.817

7. b =12

8.  No

9.  No

10. Yes
Grading and Mastery Scale: Each question will be worth 10 points=10% of 100 points possible. 
100%-70% = Mastery

68%=50% = Approaching

Below 50%= Falling Far Below
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