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“Battleships and Mines”
Unit Title:
Properties of circles and ellipses.
Teacher Candidate:
Adilene Sanchez

Subject, Grade Level, and Date:
9th -11th Geometry, October 25, 2016
Placement of Lesson in Sequence and Lesson Rationale
This lab and interactive lesson could be use after the 2nd/3rd lesson after students have been thought about the equation of a circle and its properties. In this activity students will be able to use their knowledge about the equation of a circle, its graph, and its properties. Moreover, it will be an effective way to put in practice the techniques they have learned about circles. Finally, it will help as an introduction to the program “GeoGebra” that will be later used when they learn about triangles, angles, and more.
Central Focus and Purpose
Within this lesson, students will be playing a geometrical version of the famous game Battleships. The main focus of this lesson will be the students’ mastery of the equation of a circle, its graph, and properties. We will began the class with a warm up activity that will review the equation of a circle and its properties. This will help ensure that all students get a recap of the topics that we have been working on in class.  Being able to describe the graph of a circle with just the equation is really important for this unit, therefore I will be asking students for description of their circle in terms of vertical and horizontal shifts, and radius. Moreover, students will be introduce to the software program “GeoGebra.”
CCSS.MATH Content and Practice Standards 
CCSS.MATH.CONTENT.HSG.GPE.A.1
Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete the square to find the center and radius of a circle given by an equation.
CCSS.MATH.CONTENT.HSG.MG.A.1
Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree trunk or a human torso as a cylinder).

CCSS.MATH.CONTENT.HSG.MG.A.3
Apply geometric methods to solve design problems (e.g., designing an object or structure to satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).*

Prior Content Knowledge and Pre-Assessment
Students had been working with the equation of a circle in the previous day(s); as a result this lab will strengthen the learned skills in previous lessons. During the warm up activity students will be required to (1) create an equation for the graph of a circle, (2) create a graph of the equation of a (different) circle, and (3) explain in words what is happening to the graph of the circle. In this case, they have to describe shifts and changes in the radius. I will then have two students present their results to the class, and asked to see if other students have a different result. With a simple “thumps-up/down” I will ask students how confortable they feel about circles and their properties.
Learning Target(s) and Plan for Clarifying Intending Learning
· I can create the equation of a given circle.

· I can create the graph of a circle when an equation is giving.

· I can use and describe the properties of a circle (shifts, radius, center).
· I can create circles using GeoGebra.
	Strategy for using assessments to guide student learning

	I will use the warm up activity to assess my students’ knowledge of circles and its properties. I will do so first by having students go to the board and answers the questions that were given. Through their work I will ask the rest of the class questions like, what kind of shift is represented by #? What is the radius of the circle? I will then ask with a simple “thumps up/down” about their confidence in the content. If I see more than five downs I will ask those students what it is they don’t understand, before moving on to the main activity. 


	Success Criteria (criteria for interpreting student success of the learning target)
	Plan for providing feedback and students’ monitoring of their own learning

	As students work on this activity I will be checking that they are using the equation of the circle instead of using the center of the circle to described their mine. I will also observe for notes/work on their handouts/notebooks to verify that they are staying on task, but most importantly that they understand and can fluently create circle equations. Moreover, a rubric is provided for participation during the activity.


	Since this activity is set up to review previous material, I will be reminding students to use the proper names of the changes on a circle, the notation of the equations, and to make sure they are writing their work down. In addition, They will see how accurate their circles are once they are graph on GeoGebra.




	Academic Language Demands

	Language Function
	Vocabulary & Symbols
	Secondary Language Demand

	· Students will describe the equation of a circle.

· Students will be able to use proper vocabulary to describe the equation and graph of a circle.

· Students will be able to use GeoGebra to create circles when given a function.


	· Math terms: variables and their meaning (x, y, r), equation, horizontal/vertical shift, negative, positive, graph, center, radius, circle, and coordinates (x, y). 

	Mathematical Precision: Students should be able to create circle equations and graph them using GeoGebra. Students should be able to describe the properties of a circle and circle equation.
Syntax: Students should be able to interpret their answers according to a given equation and/or graph (circle). Student should be able to describe orally and mathematically the properties of a circle. 
Discourse: For this lesson the activity consist of a game in which a “battlefield” made of ([image: image2.emf]) and ([image: image4.emf]). Students will then be separated into assigned pairs. Each student in the pair will ‘secretly’ create three battleships (equations of three circles that are not bigger than a circle with radius of 5). Once they have created their ships they will graph them on the program GeoGebra (using their assigned Chromebook). Students will then take turns on giving students the coordinates (equation of a circle with fixed radius of 1) of the mine that will be attacking their (the enemy’s ship) battleship (the mine will be recreated by both students and equation will be written on handout). If three mines hit a ship, the ship will sink. The student that sinks the other student’s three ships wins.



	Language Support (instructional and assessment strategies)

	Language Instruction 
	Guided Practice 
	Independent Practice 

	For this lesson I will be using vocabulary that students are familiar with; same vocabulary that students will use when they are participating in the activity. 

	For this lesson, students will be introduced to the program software GeoGebra. I will first explain what it is and how it works; I will then have students engage in practicing making circles while at the same time familiarizing themselves with GeoGebra.


	Students will be using the content’s vocabulary to expressed circle equations in various forms while engaging in the activity. Students will use their newly acquired skills of using GeoGebra to create/graph battleships/mines (circles) to participate in today’s activity.




Differentiation, Cultural Responsiveness, and Accommodation for Individual Differences
In this class, is important to keep in mind various factors. Students do not want to be in this classroom/class. For this reason, having an activity/game will encourage them to be engage and put in practice the material they had spend days learning. Some students lack interest in completing their classwork; to accommodate for this students are put in a group and given the responsibility that their grade is not only dependent on their work but also the one from their partner. In addition, since the activity is supposed to be a game, it will encourage some students to complete their work and stay on task to be the winning side. This will also work for students who had difficulties learning certain aspects of the properties of circles, since they will have their peers to assist them and walk them through the process of creating circle equations (every student needs to show their work). This activity will try to appeal to the varying learning styles by having students show their answers numerically, orally, and graphically (creating circles using GeoGebra).  Moreover, it will get student out of the routine of using paper and pencil, but instead having the program GeoGebra do the graphing for them.

Materials – Instructional and Technological Needs (attach worksheets used)
· Chromebooks (Tablets)
· GeoGebra software (free)
· Handouts

	Instructional Plan (detailed explanation for thing the lesson)

	Pacing
	Teacher Activities
	Student Activities

	5-8 min
	Put warm up activity up on the board. Take attendance. Walk around the classroom to answer any questions.
Have students show share their answers and reasoning.
	Get necessary materials out (notebook, pencil, etc.). Do the warm up activity. Turn in any assignments from previous day, if any.
Respond to teacher prompts and ask any questions.

	2-3 min
	Have students get their Chromebooks and open up GeoGebra.
	Get Chromebooks, open GeoGebra and wait for instructions.

	6-10 min
	Explain today’s activity and demonstrate on GeoGebra how circles are created. Introduce students to GeoGebra (if it hasn’t happen before).
While students get familiar with GeoGebra, pass out the handout for activity.
	Listen to instructions and when prompted model teacher’s graphing of circles. Familiarize with GeoGebra.

	5 min
	Assigned pairs and have them create their battleships.
	Follow teacher’s instructions.

	20-25 min
	Walk around classroom to make sure students are staying on task and to answer any questions students have. 
	Engage in activity, create, graph, write and orally expressed circle equations. 

	Last 3 min of class
	Wrap things up
	Put Chromebooks in their assigned place and turn in handout.


Rubric for:
 “Battleships and Mines”
	Student…
	No Attempt

0
	Well below

1
	Approaching

2
	Competent

3
	Excels

4

	Participated with partner
	
	
	
	
	

	Consistently and correctly expressed equations of a circle orally
	
	
	
	
	

	Work was shown on handout
	
	
	
	
	

	Completed one game

(Extra point if won two battles)
	
	
	
	
	

	Total
	/16



	Plan of Attack

Battle 1- Location of mines used on enemy

Did you win/loss?

Battle 2- Location of mines used on enemy

Did you win/loss?
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