Lesson Title: Using the Quadratic Formula
Unit Title: Solving Quadratic Equations
Teacher Candidate: Taylor Richards
Subject, Grade Level, and Date: Algebra, 9-12, October 20, 2014, 9:25AM-10:15AM
Placement of Lesson in Sequence

This is the third and final activity in unit. Students have an understanding of squaring binomials and creating a quadratic expression. Students have also already solved quadratic equations by factoring. 
Central Focus and Essential Questions

This lesson will consist of giving the students another way to solve quadratic equations. This lesson will have students identify when to use the quadratic formula to solve quadratic equations. This lesson, also, will have students plugging in the correct coefficients (a, b, and c) from a given quadratic equation and finding the zeros of that quadratic equation using the quadratic formula. In this activity students will be solving quadratics equations using the quadratic formula.
Content Standards 
A-SSE. 1a. Interpret parts of an expression such as terms, factors, and coefficients
A-SSE.3a. Factor a quadratic expression to reveal the zeros of the function it defines.
	Learning Outcomes
	Assessment

	Students will be able to:
· Identify when it is appropriate to use the quadratic formula.

· Identify the correct coefficients given in the quadratic equation that need to be plugged into the quadratic formula.

· Execute the quadratic formula to find the zeros of the quadratic equation given.
	In this lesson, the formative assessment will consist of the students coming to the SMART Board to physically identify a, b, and c, correctly plug them into the quadratic formula, correctly execute the formula to find the zeros, and given practice problems on a worksheet to continue to master this new skill.  The teacher will be observing the students while they quietly work. The teacher will comment on the students’ work to help guide them in the right direction during the problem solving process. At the end of the class period, the worksheet will be handed into the teacher for further assessment. The teacher will then evaluate the worksheets to determine what the students still need to work on. 


	Learning Targets
	Student Voice

	· I can identify when to use the quadratic formula.
· I can identify the correct coefficients, given by the quadratic equation, and plug them into the quadratic formula correctly.

· I can execute the quadratic formula and find the zeros of the quadratic equation.
	Learning targets will be discussed with students before the lesson begins. The teacher will set up the SMART Board presentation form the SMART Exchange website.  Students will then be reminded and asked to identify a, b, and c of a quadratic equation. One student can come to the board and physically write on the board what a, b, and c are. After the students can identify a, b, and c from a quadratic equation, then the teacher will move on to plugging them into the quadratic formula. Another student will be able to come to the board and plug a, b, and c into the quadratic equation correctly. After a few practice trials of identifying a, b, and c and correctly plugging them into the quadratic formula, the teacher will move forward to effectively solving for the zeros of the quadratic equation. Multiple students can come to the board to solve multiple problems displayed. The students can explain what they are doing as they are going through the problem solving process. Their peers can voice helpful tips or advice if it is needed. After the class activity with the SMART Board in completed, the students will be given a worksheet with more practice problems on them to help master this new skill.



Prior Content Knowledge and Pre-Assessment
Students have had practice with squaring binomials and solving quadratic expressions by factoring. Pre-assessment will consist of giving the students a quadratic that cannot be factored. This will show them that there is another way to solve quadratic equations. The teacher will then assess if the students can identify a, b, and c in the quadratic equation and determine if the students can correctly plug them into the quadratic formula. If the students can correctly plug in the coefficients into the quadratic formula, then they can move on to executing the formula to find the zeros of the quadratic equation.
	Academic Language Demands

	Vocabulary & Symbols
	Language Functions
	Precision, Syntax & Discourse

	· Vocabulary: coefficients, zeros, factors, quadratic.
· Symbols: ±, √

	· Student will be able to identify coefficients.
· Student will be able to justify that the quadratic equation works.

	Mathematical Precision: Student must have correct coefficients identified in order to plug them into the quadratic formula.
Syntax:  Student must have quadratic formula equal to x and use correct mathematical order of operations.
Discourse:  The problems will be carried out first as a class and then individually. Students will identify the coefficients of the quadratic equation, plug the coefficients into the quadratic formula, and use the correct order of operations to find the zeros of quadratic equation and converse with teacher and peers about their work and answers.



	Language Target
	Language Support 
	Assessment of Language Target

	I can share how I found my answers and show work step-by-step.
	Model how to use the coefficients in the quadratic equation and plug them into the quadratic formula. Explain what mathematical operations were used first to find the zeros from the use of the quadratic formula.
	Part of the formative assessment of the students’ language is through the class practice and the practice on the students’ worksheets. During the class practice, students who volunteer to go the board to complete a problem can discuss what steps they took and why. If the students who are at the board are having trouble, their peers can help guide them orally. The teacher can facilitate the conversation based on the students’ work and responses. When the students are working individually, the teacher will walk around and observe. The teacher at anytime can ask the students questions about their work or answers. This gives students the opportunity to effectively use the mathematical terms learned to explain their procedures and answers.



Lesson Rationale (Connection to previous instruction and Objective Standards)
First learning how to solve quadratic equations by factoring had students find the zeros of a quadratic equation by factoring it into two binomials, setting them equal to 0, and solve for the two x values (the zeros). In this lesson, students will learn that you cannot solve all quadratic equations by factoring and that they will need to use the quadratic formula to find the zeros instead. This lesson gives students another tool on how to solve quadratic equations.
Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences
To accommodate for a large difference in mathematical ability, the teacher will use a SMART Board and a SMART Exchange presentation to help students grasp this new skill. Because it is a new technology, the teacher hopes that the students will be more engaged and will have more fun coming to the board. The teacher will go over step by step how to use the quadratic formula and have students come to the board to practice. Also, using the SMART Exchange will give teachers presentations or practice problems to display. It gives the teacher extra tools to help her students learn. The students will also work individually and at their own pace to complete the problems on a worksheet. Students who have misconceptions will work with the instructor one on one in order for the teacher to guide the student in the right direction. 
Materials – Instructional and Technological Needs (attach worksheets used)

Using the Quadratic Formula worksheet (11)
Internet and computer access
Calculators (11)

SMART Board
SMART Exchange Presentation

	Teaching & Instructional Activities

	Time
	Teacher Activity
	Student Activity
	Purpose

	2min
	Discuss the Learning Targets:
· I can identify when to use the quadratic formula.

· I can identify the correct coefficients, given by the quadratic equation, and plug them into the quadratic formula correctly.

· I can execute the quadratic formula and find the zeros of the quadratic equation.
	Follow along with the teacher.
	This will give students an idea of what they are going to be working on today.

	23min
	Start SMART Exchange Presentation:
1. Show when a equation cannot be factored

2. How to identify coefficients in a quadratic equation

3. How to correctly plug them into the quadratic formula

4. Use correct order of operations to find the zeros

Facilitate student conversations when solving practice problems on the SMART Board.
	Follow along with teacher. Volunteer to find coefficients of quadratic equation, to plug into quadratic formula, and to carry out order of operations to find the zeros. Students also need to explain what they are doing step by step. Help peers who are at the board solving a problem.
	This will give students a chance to see that not all quadratic equations can be factored to find the zeros and that they need to acquire a new skill to solve quadratic equations. Also, students can get a slow walk through of how to use the quadratic equation. The students will be able to practice the new skill together as a group by giving peers tips and advice if they are struggling at the board or explain their problem solving process if they are at the board.

	25min

	Instruct students to work on worksheet individually. Walk around while students work to ensure they are working and clear any misconceptions students may have.
· What are your coefficients?

· Let me see how you used your coefficients.

· What are your zeros?

· How did you get that answer?

· Let me see how you plugged your coefficients into the quadratic formula.
	Complete the worksheet.
	Ensure students understand how to use the equation and are getting the correct answers. 

	5min
	Wrap up and pack up. Tell students to hand in their worksheets even if they are not completed.
	Hand in worksheet and pack up.
	Assess how students are doing. Determine which students understand how to use the quadratic formula and who is struggling.

	
	
	
	


Worksheet for Students: 
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Using the Quadratic Formula Date,
Solve each equation with the quadratic formula.

1) m*—5m—14=0 2) b*—4b+4=0

3) 2m*>+2m—-12=0 4) 2x* = 3x-5=0

Period.
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https://www.kutasoftware.com/FreeWorksheets/Alg1Worksheets/Quadratic%20Formula.pdf
· Integrating Technology in the Mathematics Curriculum
How technology is integrated into the curriculum of mathematics is by using a electronic white board, otherwise known as the SMART Board, to conduct a lesson and do practice problems with the students. The SMART Board will allow multiple students, maximum of 6 at a time, to do physical work on a given problem using their hands or a pen. Also, the SMART Board has access to a presentation website called the SMART Exchange. This website contains mathematical presentations that teachers can access and use in their classroom and the students can work on problems from the presentation physically. This piece of technology could help students reach the Common Core State Standard by getting the students more motivated and excited to participate in the activities offered. Because students are more interested in their computers and phones, this is a touch screen whiteboard that is much like some of their phones. There are high hopes to get students more engaged and motivated when using this piece of technology.
· Participation in Community of Mathematic Educators

SMART Boards are giving the community of mathematical educators a much easier and mess free experience when conducting a lesson. When using the SMART Board, the teacher can create her or his own presentation or find one on the SMART Exchange. If a teacher wants to add anything to the presentation they can right in the moment by just writing on the SMART Board. Also, your days or erasing chalk or expo pens and writing with chalk or expo pens are over. The SMART Board is a mess free board. This is a great piece of technology that is easy to use, easy to display lessons, and mess free.
· Ability to Contribute to Program and School Improvement 

The SMART Board will help contribute to school improvement and to the program by getting students to be more engaged and by giving teachers a better way to communicate lessons to students. Students already have a hard time paying attention in class because they are distracted by their own pieces of technology. In using an electronic whiteboard that has a touch screen, there are high hopes to get students more interested in participating class and using the SMART Board to solve problems. Teachers can also choose lessons that best fit their classroom. Based on the students’ knowledge and skill level, the teacher can find a lesson on the SMART Exchange website that best helps students learn. Or the teacher can create their own lessons on the SMART Board. The SMART Board can display easy to read instructions, practice problems, or pictures. For example, if a teacher need to show a picture of a graph but also write down what the different parts of the graph are, the SMART Board can easily display all the information needed or the teacher can display the picture through the SMART Board and write on it what the parts of the graph are. SMART Boards have the ability make teaching more effective and could get students more engaged in participating during class. 
· Planning for Mathematical Understanding

Learning targets will be discussed with students before the lesson begins. The teacher will set up the SMART Board presentation form the SMART Exchange website. Students have had practice with squaring binomials and solving quadratic expressions by factoring. Pre-assessment will consist of giving the students a quadratic that cannot always be factored into two binomials. This will show them that there is another way to solve quadratic equations. The teacher will then assess if the students can identify the coefficients, a, b, and c, in the quadratic equation and determine if the students can correctly plug them into the quadratic formula. Students will be asked to identify a, b, and c of a quadratic equation. One student can volunteer to come to the board and physically write on the board what a, b, and c are. If the students can correctly plug in the coefficients into the quadratic formula, then they can move on to executing the formula to find the zeros of the quadratic equation. Another student will be able to come to the board and plug a, b, and c into the quadratic equation correctly. After a few practice trials of identifying a, b, and c and correctly plugging them into the quadratic formula, the teacher will move forward to effectively solving for the zeros of the quadratic equation. Multiple students can come to the board to solve multiple problems displayed. The students can explain what they are doing as they are going through the problem solving process. Their peers can voice helpful tips or advice if it is needed. After the class activity with the SMART Board in completed, the students will be given a worksheet with more practice problems on them to help master this new skill. This is a step by step process to ensure each student can first identify the correct coefficients, plug them correctly into the quadratic formula, and to correctly execute the equation to find the zeros.
· Planning to Support Varied Learning Needs

Students have a lot of trouble grasping new mathematical concepts and skills. To accommodate for a large difference in mathematical ability, the teacher will use a SMART Board and a SMART Exchange presentation to help students grasp this new skill. Because it is a new technology, the teacher hopes that the students will be more engaged and will have more fun coming to the board. The teacher will go over step by step how to use the quadratic formula to ensure that students know how to use it correctly and have students come to the board to practice. Also, using the SMART Exchange will give teachers presentations or practice problems to display. It gives the teacher extra tools to help her students learn. The students will also work individually and at their own pace to complete the problems on a worksheet. Students who have misconceptions will work with the instructor and with peers in order to guide the student in the right direction and get immediate feedback. 

· Using Knowledge of Students to Inform Teaching and Learning

Because students have had practice with squaring binomials and solving quadratic expressions by factoring, they need to see a quadratic equation that cannot be factored back into two binomials. The teacher will break up the lesson into smaller steps so the students can keep up and learn how to use the quadratic formula more easily. Pre-assessment will consist of giving the students a quadratic that cannot be factored. This will show them that there is another way to solve quadratic equations. The teacher will then assess if the students can correctly identify a, b, and c in the quadratic equation and determine if the students can correctly plug them into the quadratic formula. If the students can correctly plug in the coefficients into the quadratic formula, then they can move on to executing the formula to find the zeros of the quadratic equation. It is more effective to break up each step in using the quadratic formula because students can be easily confused of how to identify and plug in the coefficients into the formula and can make an error trying to execute the equation. By breaking up the process into smaller steps, students can better grasp how to correctly use the quadratic formula. Also because the students have a hard time participating in the activity, the teacher will use a SMART Board to conduct her lesson. By using the technology in the process of learning, the teacher hopes that the students will be more engaged in the activity. They get to use a touch screen whiteboard to do their work on that is easy to use and mess free. The students use technology everyday; since the teacher knows that the students enjoy using touch screens and using technology, she hopes that the students will have more fun and be more engaged in the lesson.
· Planning Assessment to Monitor and Support Student Learning

There are no formal rubrics for this lesson. The learning targets are as follows:

1. I can identify when to use the quadratic formula.

2. I can identify the correct coefficients, given by the quadratic equation, and plug them into the quadratic formula correctly.

3. I can execute the quadratic formula and find the zeros of the quadratic equation.
In this lesson, the formative assessment will consist of the students coming to the SMART Board to physically identify a, b, and c, correctly plug them into the quadratic formula, correctly execute the formula to find the zeros, and given practice problems on a worksheet to continue to master this new skill.  The teacher will be observing the students while they quietly work. The teacher will comment on the students’ work to help guide them in the right direction during the problem solving process. At the end of the class period, the worksheet will be handed into the teacher for further assessment. The teacher will then evaluate the worksheets to determine what the students still need to work on.









