Lesson Title: Pizza Party Gone Wrong
Unit Title: Circles With and Without Coordinates
Teacher Candidate: Peyton Tamayo
Subject, Grade Level, and Date: Geometry – Grade 10
Placement of Lesson in Sequence

This lesson would take place towards the end of a circle unit.   The students should be fluent in the vocabulary pertaining to circles and angles, specifically central angles in a circle. This activity would be a precursor to arc length and the proportionality of central angles.
Central Focus and Essential Questions

The central focus of this lesson is to introduce students to the formula of sector area with an activity before giving them the formula for sector area and arc length.  Connecting the concepts to something real-world applicable lets the students work with them before actually being introduced to the topic of proportionality in circles.  Working with Geogebra and the tools included in the app let the teacher model sector area and central area proportionality in a simpler way, using only the click of a button. 
Content Standards 
High School: Geometry – Find arc lengths and areas of sectors of circles. 

CCSS.Math.Content.HSG.C.B.5
Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to the radius, and define the radian measure of the angle as the constant of proportionality; derive the formula for the area of a sector.
	Learning Outcomes
	Assessment

	Students will:
-Reason algebraically with a real-world example to derive the sector area formula
-Make connections between the sector area formula and the arc length formula

-Begin to make connections between the central angle and its proportionality to the circle


	Formative assessment will occur while the students are working to derive their own formulas.  While walking around the room, I can answer any questions as well as correcting any misconceptions. 
The worksheet will be turned in for a grade but will be graded pass/fail based on the student’s effort and participation.  The true assessment will be the 3rd problem on the worksheet.  This problem is a little harder than the other two and will either: be assigned in class if students are understanding the lesson, assigned as homework if students need more time with the concepts, or assigned as extra credit if students are not understanding the lesson.  


	Learning Targets
	Student Voice

	· I will be able to solve a real-world problem using the area formula for a circle.
· I can derive the area formula for a sector of a circle.

· I understand the connection between the sector area formula and the arc length formula.
	Students will have to show their work on a separate sheet of paper, for which they will receive a grade, but this also lets the teacher look over the students work and check for understanding.  
During work time, students will be able to ask questions freely to the teacher and their peers, communicating and reinforcing their understanding of the concepts. 


Prior Content Knowledge and Pre-Assessment
Students will need to know how to calculate the area of a circle.  Student should also be able to reason algebraically – understand ratios and basic proportions - as well as being able to manipulate variables in a formula. 
	Academic Language Demands

	Vocabulary & Symbols
	Language Functions
	Precision, Syntax & Discourse

	· Radius

· Pi
· Area of a Circle
· Sector of a Circle
· Central Angle of a Circle

· Arc of a Circle

· Arc Length of a Circle

	Students will use language to compare their reasoning with their peers, as well as explaining their reasoning to the teacher.  They should be able to explain the connections they witness between sector area, arc length, and central angles using correct terms of proportionality.
	Mathematical Precision:

Students will be able to use algebra to manipulate the equation for the area of the circle into the area for a sector.
Syntax: 
It is important for the later parts of the lesson that students can use right language to describe the relationship between central angles and the circle in terms of proportionality.  
Discourse: 
Students will be able to think and make conclusions on their own before sharing their thoughts with a partner or small group.  


	Language Target
	Language Support 
	Assessment of Language Target

	I will be able to derive the formula for sector area formula. 
	The vocabulary in this lesson should be review, so student should be able to communicate their reasoning clearly.  Having an open dialogue with their peers will reinforce the usage of proper terminology.  
	Students will be periodically asked to explain what they’re thinking during the discussion part of the lesson.  It is important that the teacher checks in with the students often to ensure understanding.



Lesson Rationale (Connection to previous instruction and Objective Standards)
This lesson directly follows a lesson about circle area and the application of the formula for the circles.  Students will need to be very familiar with the formula for the area of the circle in order to make connections with the sector and its relationship with the circle.  Not only that, but students need to know the formula so they can manipulate it into the formula for the sector of the circle. 
Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences
Students will first attempt this problem on their own, allowing them to form their own conclusions.  Next, students will work with a partner (or small group) to further attempt the problem.  Working with a partner accounts for the difference in ability – partnerships could be picked so students with a greater understanding are paired with students who don’t have as firm a grasp on the concepts. 

Geogebra is also a good tool to use to ensure understanding.  The app allows the teacher to, not only display figures made with computer-precision, but the user can also manipulate the figures to demonstrate concepts.  For this lesson, after the students have worked out the formula for sector area, Geogebra can be used to show the proportionality of the sector to the circle.  From there, connections can be made to arc length and the concept of central angle proportionality also using the in-app tools of Geogebra.
Materials – Instructional and Technological Needs (attach worksheets used)

Computer (1)
Projector & Screen

Geogebra – Pizza Party Gone Wrong File

Paper and Pencil

Calculator (1 per student)
	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	5 min
	-Review on the formula for the area of the circle and circle terms (radius, sector, arc, central angle).  
-Project Geogebra file on screen.
-Introduce the scenario
	Listen to the instructions and get out a piece of paper and pencil.  Ask any clarifying questions about past material.
	Students will be able to make sure they understand past material before learning new stuff.  The teacher can set up the lesson and make sure everyone knows what to do and what is expected 

	15 min
	-Individual time for student work.  -Answer questions 
	Show work on paper using the instructions projected on the screen in the front of the class.  Ask teacher if assistance is needed. 
	Students have time to work individually and draw their own conclusions.  

	15 min
	-Answer questions, clarify misconceptions by visiting in with all groups.  Now is the time for formative assessment. 
	Pair up or find a small group to discuss findings.  Derive formula for the area of a sector.  Work on #3 if time permits. 


	Students can share their thoughts with their peers in order to come up with the right answer.  They will be able to reinforce their learning by working in pairs/groups – students with a good understanding can teach their peers and students with a lesser understanding can seek help from their peers instead of the instructors.

	15 min
	-Show the answer to the first problem using Geogebra.

-Formal instruction regarding the sector area formula, the arc length formula and begin introduction to the proportionality of the central angle to the rest of the circle.  Lead in to the next lesson. 
	Listen and take notes on new material.
	The teacher can ensure that there are no misconceptions with the material and set up for the next lesson.  


