Pythagorean Theorem
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I. 
Standards:

· Understand and apply the Pythagorean Theorem to solve problems. (CC.2.3.8.A.3)
Goal:

· Students will know the Pythagorean Theorem and be able to use it to solve relevant problems.
II. 
Objectives:

· Students will be able to state the Pythagorean Theorem and when it may be applied.
· Students will be able to recall the definition of a right triangle and correctly label the legs and hypotenuse.

· Students will be able to prove the Pythagorean Theorem is true algebraically.

· Students will be able to use the Pythagorean Theorem to solve a relevant problem involving distances.
III.
Materials/Equipment:

· Laptop with Geometer’s Sketchpad installed
· Worksheet accompanying Sketchpad activity

· Guided notes sheet for Pythagorean Theorem
IV.
Procedures:
A. Engagement Activity/Anticipatory Set (10 minutes):
· The class will begin with a simple yes-no game. 20 triangles will be projected on a SmartBoard. For the first 10 triangles, the teacher will either say “yes” or “no”. Yes will correspond with a right triangle, and no with non-right triangles. For the final 10 triangles, the teacher will call on students randomly to either answer “yes” or “no”.

· If a student answers incorrectly, ask the student if they guessed or they think it follows the rule. Engage the class in a discussion to deduce what the rule is. Once the rule has been established, finish classifying the triangles.

· If instead the class gets through all the triangles with no wrong answers, call on students to explain what the rule is.
· For this game, some right triangles should be labelled with the typical “box” angle symbol and other simply with 90°. This is to emphasize that the special characteristic is not the box itself, but what it represents. Some triangles will be oriented in unusual positions to add an extra challenge.
· The teacher will give a quick review of vocabulary. On the board the teacher will draw a right triangle and show students that the sides making up the right angle are called “legs” and the third side, the side opposite the right angle, is called the “hypotenuse”.

· Review the learning goal and success criteria with the class.

· Learning target: I will know the Pythagorean Theorem and be able to use it to solve real-world problems.

· Success criteria:

· I will be able to state what the Pythagorean Theorem and when I can use it.
· I will prove the Pythagorean Theorem with algebra.

· I will be able to use the Pythagorean Theorem to find a distance.
B. Body/Instructional Plan (25 minutes):

· To begin the body of the lesson, the teacher will distribute an activity worksheet to students.

· The teacher will instruct students to work individually on the activity sheet. The directions will show students how to access the necessary files and begin the animation. The teacher will be around to make sure students are understanding the directions and offer help. Students will be encouraged to re-read the directions first, but if they continue to struggle, the teacher will more explicitly show the student how to access the file and begin the animation.
· Aside from getting the activity set up, the teacher should try to give little to no input for the first 5 minutes of the activity. The teacher should be listening for students discussing relationships between the numerical values. If after the first five minutes it does not seem that many students are coming to the desired conclusion, the teacher may offer small hints and/or ask students to pair up. Hints may include “Are there any values that are equal? What do they represent?”.

· The class will re-group and discuss what they found. From this discussion, a conjecture (students should know the word “conjecture”) should arise of what the Pythagorean Theorem is and when it applies. The students should arrive at the theorem themselves, but the teacher will offer guiding questions if the class is struggling to arrive at the conclusion. These questions may include but are not limited to:

· What numerical values were the same? When?

· What do a, b, and c represent?
· Once the theorem has been established, the teacher will announce to the students that this is known as the Pythagorean Theorem and they will prove it to be true. A guided notes sheet will be distributed to all students.
· As a class, the teacher will lead students through the proof. Students will participate by providing necessary formulas or other information when called on.

· The teacher will lead the proof on the document camera so that students’ constructions all look the same and are labelled the same way. To demonstrate that the triangle is literally being copied and put in a different position in one step of the proof, the teacher should use a physical right triangle to outline the first triangle, and use the physical triangle to outline the second triangle as well. This will emphasize to students that the two triangles are the same.
C. Closure and Extending Activities (10 minutes):
· To close the lesson, the teacher will inform the students that now that they know the theorem, they will begin to use it. He/she should also tell students that this is a theorem they will likely need a lot in other subjects, like physics and future math classes.
· To engage the class, the teacher will have a pre-constructed right triangle on the classroom door made by cutting the door diagonally with tape or string. Two volunteers will be called to measure the height and width of the door. Then students will use the Pythagorean Theorem to solve for the hypotenuse. When students have arrived at the correct answer, prompt them to answer why they may use that theorem. Finally another student will come up to measure with a ruler to confirm the results.

V. Adaptations:

· Students with visual disabilities (or any disability that may make the use a computer difficult) will be accommodated with proper software (e.g. screen magnifier for a visually-impaired student).
VI. Evaluation of Students:

· The activity sheet will be collected the next day, and graded purely on effort rather than correctness. It will be assumed by students as a classroom norm that in-class activities are graded this way. This activity is a formative assessment used by the teacher to analyze whether the students were making the desired connections.
· The in-class discussions of the activity and during the guided notes will also serve as formative assessment. If the overall formative assessment indicates that students are not understanding the Pythagorean Theorem, a more direct approach may be taken in re-teaching the lesson.
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