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Unit Plan 3



Core Plan 1. Statements of Vision “The essence of mathematics is not to make simple things complicated, but to make complicated things simple.” – S. Gudder “I hear and I forget. I see and I remember. I do and I understand.” – Chinese Proverb 2. Content Standards 8.0 Students solve and graph quadratic equations by factoring, completing the square, or using the quadratic formula. Students apply these techniques in solving word problems. They also solve quadratic equations in the complex number system. 9.0 Students demonstrate and explain the effect that changing a coefficient has on the graph of quadratic functions; that is, students can determine how the graph of a parabola changes as a, b, and c vary in the equation y = a(x-b)2 + c 10.0 Students graph quadratic functions and determine the maxima, minima, and zeros of the function. 3. Textbook Chapters 6.1, 6.2, 6.3, 6.4 and 6.6 in Glencoe/Mc-Graw Hill Algebra 2 (2005) 4. Allotted Class Time Six – 50 minute classes + Two – 80 minute classes 5. Essential Questions How does learning about quadratic functions help us understand our world? How can we determine which is the best method to use to solve quadratic equations? How can we analyze graphs of quadratic functions and their solutions? 6. Social Justice Component What needs to be done so that our female students stop believing that math is a ‘male’ subject? How can they truly believe that they can master math just as easily as their male peers? It is essential that our students graduate ready to enter a world where males typically dominate science and math. As educators, we need to ensure that we prepare our students and empower them to believe that math is a subject that can be mastered by females. 7. Assessment Plan a. Entry Level – Prerequisite skills activity, Warm-up (PODs) b. Formative – Daily homework, Study Guide and Practice worksheets, Family of Parabolas Activity, Quizzes c. Summative – Chapter Test, Project
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Unit Block Plan Day 1



WEEK 1 Day 2



Day 3



Day 4



Day 5 8.0 Students solve and graph factoring, completing the square, or using the quadratic formula. Students apply these techniques in solving word problems. They also solve quadratic equations in the complex number system. Why is factoring a better method than graphing to solve quadratic equations? Solve quadratic equations by factoring.



Standard



10.0 Students graph quadratic functions and determine the maxima, minima, and zeros of the function.



10.0 Students graph quadratic functions and determine the maxima, minima, and zeros of the function.



8.0 Students solve and graph quadratic equations by factoring, completing the square, or using the quadratic formula. Students apply these techniques in solving word problems. They also solve quadratic equations in the complex number system.



8.0 Students solve and graph factoring, completing the square, or using the quadratic formula. Students apply these techniques in solving word problems. They also solve quadratic equations in the complex number system.



Focus Question



How can we interpret information gathered from graphs of parabolas to real life problems?



How can we interpret information gathered from graphs of parabolas to real life problems?



What do the solutions of quadratics look like on a graph?



How can we interpret information gathered from graphs of parabolas to real life problems?



Objective



To graph quadratic functions. Find and interpret the max and min values of quadratic functions. Prerequisite skills activity from textbook (2005) p 285 (5 points) *graph functions *multiply polynomials *factor polynomials *simplify radical expressions Warm-up Homework from the textbook



To find and interpret max and min values of quadratic functions.



To solve quadratic equations by graphing.



Graph quadratic equations and interpret the graph in a real world situation.



Warm-up: Review from yesterday



Warm-up: Review from yesterday



Warm-up: Review from yesterday



Warm-up: Review factoring.



None for this lesson.



Homework from the textbook



Project (24 points)



*Quiz on graphing,



Assessment Entry level



Assessment



Unit Plan 5 – Formal



(2001) p 339 #1733 odds (3 points)



Into



*Warm-up *Discussion



Through



*Graph a parabola using a table *Opening of parabola (up or down) *max or min vertex



Beyond (Closure)



*Review *Explain homework



Day 6 Standard



8.0 Students solve and graph quadratic equations by factoring, completing the square, or using the quadratic formula. Students apply these techniques in solving word problems. They also solve



(2001) p 339 #3442 all (3 points)



*Warm-up *Discussion *Homework questions *Word problems dealing with max and min (maximizing profits and physics – motion examples)



*Warm-up *Discussion



*Review



*Review *Explain homework



*Discuss roots of a parabola *Number and type of roots



WEEK 2 Day 7 8.0 Students solve and graph quadratic equations by factoring, completing the square, or using the quadratic formula. Students apply these techniques in solving word problems. They also solve



*Warm-up *Discussion *Homework questions Activities 1-5



*Skits



finding max/min, roots (10 points) *Practice sheet *Homework from textbook (2001) p 344 #1-33 odds (3 points) *Warm-up *Discussion *Project discussion *Use factoring (reverse FOIL) to solve quadratics by setting each factor equal to zero *What happens when you cannot factor a quadratic? *Review *Explain homework



Day 8



Day 9



Day 10



9.0 Students demonstrate and explain the effect that changing a coefficient has on the graph of quadratic functions; that is, students can determine how the graph of a parabola changes as a, b, and c vary in the equation y =



9.0 Students demonstrate and explain the effect that changing a coefficient has on the graph of quadratic functions; that is, students can determine how the graph of a parabola changes as a, b, and c vary in the



8.0, 9.0, 10.0
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Focus Question



quadratic equations in the complex number system. What is completing the square? How does the square root property help us?



Objective



To solve quadratic equations by completing the square.



Assessment Entry Level



Warm-up: Review from yesterday



Assessment Formative



*Homework from textbook (2001) p 351 #15-36 odds



Assessment Summative Into



None for this lesson.



Through



*Warm-up *Discussion *Homework questions *Square root property practice *Completing the square



quadratic equations in the complex number system. How did the quadratic formula come to exist? Which method is best to use for solving quadratic equations? How can the discriminant help us to guess the number and type of roots? To solve quadratic equations by using the quadratic formula. Using the discriminant to find the number and type of roots. Warm-up: Review from yesterday



a(x-b)2 + c



equation y = a(xb)2 + c



How can we use the vertex from to graph quadratic equations?



How can we rewrite quadratic equations into vertex form?



To analyze graphs of quadratic functions.



To analyze graphs of quadratic functions.



*Warm-up: Review from yesterday *Activity packet



Warm-up: Review from yesterday



None for this lesson.



*Quiz on factoring and completing the square. *Homework from textbook (2001) p 357 #17-29 odds None for this lesson.



*Homework from textbook (2001) p 373 #19-33 odds and #47-55 odds



None for this lesson



None for this lesson.



None for this lesson.



None for this lesson.



Chapter Test



*Warm-up *Discussion *Homework questions *Using completing the square to arrive at quadratic formula *Using the quadratic formula from the standard form of a quadratic



*Warm-up *Discussion *Homework questions *Vertex form *Activities 1-4 – Work in groups *Depending on the coefficients of the vertex form, how do each affect width? Vertical and horizontal translation



*Warm-up *Discussion *Homework questions *Writing equations in vertex form
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Beyond (Closure)



*Review *Explain the homework



*Which method do we use? Strategies. *Review *Explain the homework



*Parent graphs *Family of graphs *Review *Explain the homework



*Review *Explain the homework



Description of unit: The unit focuses on solving quadratic equations by using different methods: graphing, factoring, completing the square, and quadratic formula. The goal is to find which method works best for which situations. Also, students are challenged to use the information learned about graphs of parabolas to solve certain real life problems (max and min). Students are asked to examine the family of graphs that contains the parabola as the parent graph. Students make guesses about how the graph changes depending on the values of the coefficients in the vertex form of the quadratic function.
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Graphing Quadratic Functions by Liliana Haro-Fausto



Class Info Topic Students will use their graphing calculators to graph quadratic equations in real life problems.



Subject: Algebra 2 Duration of Lesson: 50 minute class Grade Level: 10th and 11th



Demographics Class Demographics (ELL, IEP/ISP, 504, GATE, Gender, Ethnicity). No ELLs No IEP/ISP No 504 No GATE Female 5 Ethnicity Breakdown: Hispanic = 3, White = 1, Asian = 1



Standards (CA) Academic Content (CA) Standards CA.M.812.A2.8



Students solve and graph quadratic equations by factoring, completing the square, or using the quadratic formula. Students apply these techniques in solving word problems. They also solve quadratic equations in the complex number system.



CA.M.812.A2.10



Students graph quadratic functions and determine the maxima, minima, and zeros of the function.



Goal



Unit Plan 9 Essential Question(s): How does learning about quadratic functions help us understand our world? Focus Question: How can we use our knowledge of graphs of quadratic functions to solve real world situations using technology?



Lesson Objective Objective The students will ... 1. use their graphing calculator to solve real life problems 2. interpret graphs on their calculators to find out what maximum, minimum, roots, and zeros actually mean 3. apply their knowledge to their independent practice



Assessment Type Formative assessment Informal -- Progress monitoring (walk around the room) Formal -- Homework assignment based on examples completed in class



Method Students will receive a handout with exercises that must be completed at home. Students will return with their completed exercises on the following day. Exercises that students complete in class and for homework will be used to assess students' knowledge of graphing quadratic equations in test questions to be given at the conclusion of the chapter as a summative assessment.



Connections Students must receive a 2 or above on all problems to satisfy the assignment. Students may re-submit assignments for re-grade.



Rubric Superior (3 pts)



Understanding (1, 16%) CA.M.8-12.A2.10 CA.M.8-12.A2.8 Appropriate Strategies to Solve



Satisfactory, with Nearly Minor Flaws Satisfactory, with (2 pts) Serious Flaws (1 pt)



Unsatisfactory



Shows thorough understanding of concepts.



Shows understanding of concepts.



Shows understanding of most concepts.



Shows little or no understanding of the concepts.



Uses appropriate strategies.



Uses appropriate strategies.



May not use appropriate



May not use appropriate



Unit Plan 10 Problems (1, 16%) Computations (1, 16%) Written Explanations (1, 16%) Graphs (1, 16%) Requirements (1, 16%)



strategies.



strategies. Computations are incorrect.



Computations are correct.



Computations are mostly correct.



Computations are mostly correct.



Written explanations are exemplary.



Written explanations are effective.



Written explanations Written explanations are satisfactory. are not satisfactory.



Graphs are accurate.



Graphs are mostly Graphs are mostly accurate. accurate.



Goes beyond requirements of problem.



Satisfies are requirements of the problem.



Graphs are not accurate.



Satisfies most Does not satisfy requirements of the requirements of the problem. problem.



Materials -Graphing calculators -Students' notes -Teacher needs projector, computer, worksheets to distribute to students, SmartView installed, and graphing calculator.



Vocabulary -quadratic equation. quadratic function, roots, zeros, maximum. Minimum, vertex, parabola, points, horizontal axis, vertical axis



Instructional Plan Questions to Consider When Planning for Instruction Please respond briefly to each question before completing your Teacher Actions and Student Actions. 1. How will you make transitions between activities? I will write the agenda on the chalkboard before class. I will say that we are now moving on to a new activity and that I need everyone's attention. 2. How much time will you allot for different parts of the lesson? 5 minutes review, 35 minutes to work through examples, 10 minutes to explain homework. 3. What procedures will students need to know to complete lesson activities? Students will need to know how to operate their graphing calculators (Y=, STAT PLOT, CALC, WINDOW). 4. What questioning strategies will you use? I will ask questions that will require more than a "Yes" or "No" answer. Students will be randomly called on to ask questions. I will ask the class to answer questions as a group. 5. How will you make sure that all students participate in the lesson? All students are asked to write down all examples and I monitor progress as I walk around the room. This ensures that all students answer the questions. They will then complete a homework assignment independently.
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Into TEACHER ACTIONS/STUDENT ACTIONS - Describe how and why you will teach content, including:



- Describe what students will be doing and how this supports mastery of the standard(s)



1. Motivation (INTO) Agenda will be written on the board: 1. Review - Warm-ups 2. Graphing Calculator and Quadratics 3. Practice with Partner 4. Finish for homework Warm ups will be displayed on the board for students to complete quickly. I will display answers to warm-ups. I may open up the class to briefly discuss warm-ups.



Students will complete warm-up exercises. Students will check their answers to warm-up exercises. Students may ask questions about warm-up exercises that other students may answer.



I will praise class for doing a good job on the warmups. Students will hopefully remember example from I will remind students that quadratics have real world yesterday about maximizing profits with rock concert applications. Today we will solve some real world tickets. applications where we can use our graphing calculators to help us without having to come up with graphs ourselves with use of tables. I will review with students rock concert example.



Through TEACHER ACTIONS/STUDENT ACTIONS -Describe how and why you will teach content, including:



- Describe what students will be doing and how this supports mastery of the standard(s)



2. How will you preview, review, elaborate and present -Match student actions to teacher actions content in different ways Students will take notes on example presented. I will present a "Find a Maximum Value" problem on the board about tickets for a drama club play. Students will receive a handout with the problem in its entirety. I will explain what needs to be written in order to complete Students will complete a "Find a Maximum Value" the problem. problem on their own. Students are encouraged to work with a partner. I will ask students to complete a "Find a Maximum Value" problem on their own. Students will take notes on sky diving example. I will monitor students' progress around the room.



Unit Plan 12



I will present a "Write and Solve a Quadratic Equation" problem about sky diving also on students' handout. Students will complete a "Write and Solve a Quadratic Equation" problem on their own. Students are I will ask students to complete a "Write and Solve a encouraged to work with a partner. Quadratic Equation" problem on their own. I will monitor students' progress around the room.



Beyond TEACHER ACTIONS/STUDENT ACTIONS Describe how and why you will teach content, including:



-Describe what students will be doing and how this supports mastery of the standard(s)



3. How you close the lesson



Match student actions to teacher actions



I will review the examples and explain the homework that will be due on Friday from homework worksheet. If time permits, I will ask students to begin homework assignment due Friday.



Students will listen to directions and take notes about what they must do to complete homework. Students may begin working on homework assignment due on Friday.



Planning Review Differentiation Describe elements of differentiation in your lesson (activities, grouping, products) and explain why they are effective. I frequently check for student understanding by monitoring the room, asking questions, modeling, and providing a clear language. I try to pace my class so that I am not moving too fast or too slow for students. I try to group students so that they are working with students of varying levels of understanding so that they can help each other achieve mastery of course materials.



Adaptations No SN or ELL students.



IEP or SST/504 Goals No students with IEPs or 504s.
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Quadratic Equations Project (Reading, interactive) by Liliana Haro-Fausto



Class Info Topic Use quadratic equations to solve a real world problem: safe automobile stopping distances.



Subject: Algebra 2 Duration of Lesson: One 50 minute class Grade Level: 10th and 11th



Demographics (ELL, IEP/ISP, 504, GATE, Gender, Ethnicity). No ELLs No IEP/ISP No 504 No GATE Female 25 Male 0 Breakdown: Hispanic = 4, Caucasian (non-Hispanic) = 15, Asian-American = 5 , African-American = 1



Standards (CA) Academic Content (CA) Standards CA.M.812.A2.8



Students solve and graph quadratic equations by factoring, completing the square, or using the quadratic formula. Students apply these techniques in solving word problems. They also solve quadratic equations in the complex number system.



Unit Goal Essential Question(s): How does learning about quadratic functions help us understand our world?
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Focus Questions: What do quadratic equations and safe stopping distances while driving a car have in common? What factors contribute to stopping distances?



Lesson Objective Objective The students will ... 1. discuss the factors that contribute to stopping distances while driving a car 2. graph a quadratic equation that shows the relationship between stopping distance and speed of a car 3. interpret the graph to answer questions about speed and stopping distances 4. solve problems involving speed and skid marks left by a stopping car 5. plan and perform a skit that shows what students have learned about safe stopping distances and what factors contribute



Assessment Type Formative assessment Formal -- Worksheet and skit



Method Students will graph a quadratic equation and interpret their graphs to answer questions on the worksheet provided. Students will answer questions involving skid marks and speed on the worksheet provided. Students will perform a skit showing what they have learned.



Connections A score of 20-24 or above is acceptable. Students will rate their groups using rubric. Teacher will rate the group work using the rubric. The final score will be calculated by adding the students' evaluation to the teachers evaluation and multiplying the result by four.



Project Rubric Project Rubric Proficient (3 pts) Project Your calculations are correct. The graph is neat, accurate, (1, and clearly shows the 100%) relationship between the variables. The graph has



Apprentice (2 pts)



Novice (1 pt)



No attempt



Your calculations are mostly correct, but contain minor errors. The graph is neat, and mostly accurate, with minor errors in scale. The skit



Your calculations contain major errors. The graph contains inaccuracies. The skit should be expanded



Major elements of the project are incomplete or



Unit Plan 15 appropriate scales. The skit convinces viewers of the relationships among reaction time, road conditions, speed, and stopping distance.



illustrates a relationship between different driving conditions and stopping distances.



to make a convincing missing. argument.



Materials -Graphing calculators -Graph paper (provided) -Project packet -Teacher needs projector, computer with Quicktime installed, and Internet connection.



Vocabulary -quadratic equation, parabola, non-linear



Instructional Plan Questions to Consider When Planning for Instruction Please respond briefly to each question before completing your Teacher Actions and Student Actions. 1. How will you make transitions between activities? I will write the agenda on the chalkboard before class. 2. How much time will you allot for different parts of the lesson? 5 minutes to explain project, 30 minutes for students to complete the activities and plan their skit, 10 minutes for groups to present skits. 3. What procedures will students need to know to complete lesson activities? Students need to be familiar with how to graph a quadratic equation in standard form. Students need to know how to interpret a graph to answer word problems. Students need to have some experience either driving or riding in a car to understand stopping distance and factors that lead to an increase in stopping distance. 4. What questioning strategies will you use? I will ask questions that will require more than a "Yes" or "No" answer. Students will be randomly called on to ask questions. I will ask the class to answer questions as a group. 5. How will you make sure that all students participate in the lesson? All students will be asked to participate in skit.



Into -- 5 minutes TEACHER ACTIONS/STUDENT ACTIONS 1. Motivation (INTO)



1. Motivation (INTO)



Unit Plan 16 Agenda will be written on the board: 1. Activity 1 - independent 2. Activity 1 discussion 3. 2 short videos (1) stopping distance concept (2) 3 second rule 4. Activities 2-5 in Groups 5. Skit presentations Students will write down their answers. Ask students to write down what factors they think contribute to stopping distance of a car. Students will read Factsheet. Ask students to read Factsheet about Stopping Distances written by BMW Education in the U.K. http://www.bmweducation.co.uk Ask students to go back to their original answer and based on their reading write down additional factors that affect stopping distance (driver reaction time, weather conditions, automobile factors)



Students will write down other factors that they did not consider originally.



Students will discuss their conclusions.



When students are finished, ask students to discuss the factors they wrote down. Help students if they forgot some possible factors.



Through - 40 minutes TEACHER ACTIONS/STUDENT ACTIONS -Describe how and why you will teach content, including:



- Describe what students will be doing and how this supports mastery of the standard(s)



2. How will you preview, review, elaborate and present content in different ways Show students 2 short videos that explain concept of stopping distance and 3-second rule found



Students will watch two short videos.



http://www.megadv.com/Pages/pgs_News/FWMovPlay5.html http://www.megadv.com/Pages/pgs_News/FWMovPlay6.html Ask students to read directions for the activities. Explain to Students will read directions. Students may ask students the activities that they will have to complete. Ask for questions. questions. Ask students to form groups of 3 students.



Students will form groups.



Ask students to complete Activities 2-5 in the next 30 minutes. Walk around the room making sure students stay on task. Look at student work and give feedback/suggestions.



Students will work in their groups to complete Activities 2-5.



At the end of 30 minutes, students should be ready to



Unit Plan 17 perform short kits.



Students should be ready to perform skits. Students will return to their seats to watch skits.



Ask for volunteers to perform their skits. Students will perform their skits.



Beyond - 5 minutes TEACHER ACTIONS/STUDENT ACTIONS Describe how and why you will teach content, including: 3. How you close the lesson Praise students for their skits. Ask students to review what they have learned/reviewed about safe practices while driving. Ask students to evaluate themselves and leave their completed worksheets.



-Describe what students will be doing and how this supports mastery of the standard(s)



Students will share their thoughts on what they have learned/reviewed. Students will evaluate themselves and turn in their worksheets.



Planning Review Differentiation Describe elements of differentiation in your lesson (activities, grouping, products) and explain why they are effective. Visual/spatial learners: This activity will appeal to these students. They will be looking at graphs that they have completed and will be interpreting results. The videos will also engage these students. Bodily kinesthetic learners: The skit will appeal to these students. Also, the group portion of the activity will allow these students to move around the room. Intrapersonal: Students will work independently on Activity 1. Interpersonal: Students will work in groups.



Adaptations If any groups feel strongly about not performing in the skit, they may draw a comic strip instead.
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The Quadratic Formula and the Discriminant Class Info Topic Solve quadratic equations by using the Quadratic Formula. Use the discriminant to determine the number and type of roots of a quadratic equation.



Subject: Algebra 2 Duration of Lesson: One 50 minute class Grade Level: 10th and 11th



Demographics (ELL, IEP/ISP, 504, GATE, Gender, Ethnicity). No ELLs No IEP/ISP No 504 No GATE Female 25 Male 0 Breakdown: Hispanic = 4, Caucasian (non-Hispanic) = 15, Asian = 5, African-American = 1



Standards (CA) Academic Content (CA) Standards CA.M.812.A2.8



Students solve and graph quadratic equations by factoring, completing the square, or using the quadratic formula. Students apply these techniques in solving word problems. They also solve quadratic equations in the complex number system.



Goal Essential Question(s): How does learning about quadratic functions help us understand our world? Focus Question: How do we solve quadratic equations using the quadratic formula? How does the discriminant help us guess/check the number and type of solution(s)?
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Lesson Objective Objective The students will ... 1. solve quadratic equations using the quadratic formula 2. guess the number and type of roots by analyzing the discriminant 3. apply their knowledge to their independent practice



Assessment Type Formative assessment Informal -- Progress monitoring (walk around the room) Formal -- Homework assignment based on examples completed in class



Method Students will complete problems from the Guided Practice section in their textbooks. They will complete a homework assignment in the independent practice section of their textbooks.



Connections A score of 3 is acceptable. Homework can be re-submitted for re-grade if a student receives 1 or 2. Homework Rubric



Homework Rubric Proficient (3 pts) Homework Student completes most (1, 100%) important aspects of the homework and communicates clearly by showing all work. The responses demonstrate an understanding of major concepts and/or processes.



Materials



Apprentice (2 pts) Student completes some parts of the task successfully. The responses demonstrate gaps in conceptual understanding.



Novice (1 pt) Student completes only a small portion of the task and/or shows minimal understanding of the concepts and/or processes.



No attempt Student did not submit responses to the homework.
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Materials -Graphing calculators -Notebooks -Teacher needs projector, computer, and PowerPoint presentation.



Vocabulary Vocabulary Review: -quadratic formula -discriminant -roots



Instructional Plan Questions to Consider When Planning for Instruction Please respond briefly to each question before completing your Teacher Actions and Student Actions. 1. How will you make transitions between activities? I will write the agenda on the chalkboard before class. 2. How much time will you allot for different parts of the lesson? 5 minutes review, 35 minutes to work through examples, 10 minutes to explain/begin homework. 3. What procedures will students need to know to complete lesson activities? Students need to be familiar with the standard form of a quadratic equation. Also, they need to know what it means to find the amount and type of roots possible for a quadratic equation. 4. What questioning strategies will you use? I will ask questions that will require more than a "Yes" or "No" answer. Students will be randomly called on to ask questions. I will ask the class to answer questions as a group. 5. How will you make sure that all students participate in the lesson? All students are asked to write down all examples and I monitor progress as I walk around the room. This ensures that all students answer the questions. They will then complete a homework assignment independently.



Into -- 5 minutes TEACHER ACTIONS/STUDENT ACTIONS 1. Motivation (INTO) Agenda will be written on the board: 1. Review - Problems of the Day (Warm-up) 2. Solving quadratics using the quadratic formula



1. Motivation (INTO)



Unit Plan 21 3. Using the discriminant to help us guess/check our solutions. 4. Homework Warm-up problems are given on a weekly basis every Monday with a day-by-day breakdown using a worksheet. I will walk around answering questions and checking student work. I will display answers to warm-ups. I may open up the class to briefly discuss warm-ups.



Students will locate and complete warm-up exercises as soon as class begins. Students are encouraged to work with a partner. Students will check their answers to warm-up exercises. Students may ask questions about warm-up exercises that other students may answer.



I will praise class for doing a good job on the warmups.



Through - 35 minutes TEACHER ACTIONS/STUDENT ACTIONS -Describe how and why you will teach content, including:



- Describe what students will be doing and how this supports mastery of the standard(s)



2. How will you preview, review, elaborate and present content in different ways Ask students to recall what methods we have previously learned Students will recall previously learned to help us solve quadratic equations (graphing, factoring, methods. completing the square). Ask students to consider the negative aspects of each method. I Students will write down negative aspects for will walk around to read their comments. each method: Graphing -- tedious, sometimes does not provide an exact answer, requires precision Factoring -- not all quadratic equations are factorable, can be difficult if quadratic term is not 1 Completing the square -- tedious if linear term is not even (must work with Ask students if they remember what number and type of roots fractions) are possible after solving a quadratic equation. Remind students that there are 3 possibilities (two real roots, one real root, or two imaginary roots). Students may volunteer an answer. Ask students if any of them can remember the quadratic formula. Students may remember studying the Ask students to say the standard form of the quadratic equation quadratic formula in Geometry. as a group. Introduce the quadratic formula. Explain to students that the quadratic formula can be used to solve quadratic equations, especially those that would normally



Students will say the standard form. Students will write down the standard form and



Unit Plan 22 be time consuming if another method was used.



the quadratic formula in their notes.



Model step-by-step use of the quadratic formula in one or two examples by first asking students to identify a, b, c in the standard form of the quadratic equation.



Students will copy the examples in their notes for reference.



Give students two examples (similar to the modeling) to complete with real rational roots (two roots and one root). Walk around the room to check student answers and provide assistance. If students have completed the examples and most have arrived at a correct solution with minimal help, then continue otherwise re-teach.



Students will complete the examples using the modeling example. Students will review one and two real rational roots as solutions.



Give students two examples (similar to the modeling) to complete with irrational and imaginary roots. Walk around the room to check student answers and provide assistance.



Students will complete the examples using the modeling example. Students will review two If students have completed the examples and most have arrived irrational roots or two imaginary roots as at a correct solution with minimal help, then continue otherwise solutions. re-teach. Explain the rationale behind using the value of the discriminant to guess/check root(s) given by the quadratic formula. 2 real, rational roots 2 real, irrational roots 1 real, rational root 2 imaginary roots Model an example of a problem that involves describing roots using the value of the discriminant.



Students will copy information into their notes for reference.



Students will copy example into their notes for reference.



Give students an example to practice. Walk around the room. Students will complete the example using their notes.



Beyond - 10 minutes TEACHER ACTIONS/STUDENT ACTIONS Describe how and why you will teach content, including:



-Describe what students will be doing and how this supports mastery of the standard(s)



3. How you close the lesson Review the lesson.



Students may ask questions.



Ask students to write down the homework assignment. Students will open their textbooks to assigned page to Preview the homework for the students by asking read directions and make sure they understand what



Unit Plan 23 students to open the textbook to the assigned page and read the directions for each section.



they will be completing. Students will write down their assignment in their agendas.



Remind students to turn in their previous homework assignment into the homework shelf. If time permits, I will ask students to begin homework assignment.



Students will begin their homework assignment.



Planning Review Differentiation Describe elements of differentiation in your lesson (activities, grouping, products) and explain why they are effective. I frequently check for student understanding by monitoring the room, asking questions, modeling, and providing a clear language. I pace the class so that I am not moving too fast or too slow for my students. I group/seat students so that they are working with students of varying levels of understanding so that they can help each other achieve mastery of course materials. I find that these strategies maximize student learning. By monitoring the room and asking questions, I find that students stay on task and they feel comfortable asking me questions, too because they see that I am interested in their learning. By providing a clear languae, students feel comfortable learning the math language without worrying about complicated language used in explanations and can concentrate on the math vocabulary. By pacing the class as best as I can, I can keep most students engaged at all times. By gathering students in groups of varying levels, all students benefit. Students who are less proficient can ask their peers questions. Students who are proficient can feel pride that they can explain to others what they have learned and it helps them to practice and gain deeper insight into the material while explaining to others. Grouping also helps build community amongst the students which helps the class 100%. Students are no longer concerned with their rank in the class but are more concerned that all students understand the material so we can move on to the next topic.



Adaptations My biggest challenge has always been keeping all students of varying levels engaged for most of the class. I want my advanced proficient students to feel challenged while keeping my low proficient students working at proficiency. I try many strategies but for this lesson I will provide more challenging problems for my advanced proficient students for extra credit that they may complete while I work with those having difficulties.
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TEACHER MADE MATERIALS/OTHER RESOURCES



Unit Plan 25



SAMPLES OF STUDENT WORK



Unit Plan 26



ASSESSMENT
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Self-Reflection This unit plan has challenged me to be prepared for every lesson that I have delivered to my students in the last few weeks. I have found myself often reflecting on how to improve the activities to keep my students engaged and to maximize learning. I have tried to implement backwards design in my lesson planning to help me and my students achieve the goals of the unit. While planning, I realized that I could improve the warm-up activity that we do each day. Instead of having students copying down the problem(s) every day (a time consuming act), I prepare a worksheet for Monday with all of the warm-up problems of the week. This small change has helped me to stay organized because it forces me to plan a week in advance for the upcoming week. It also helps the students to start the class as soon as the bell rings because they know what to expect. The activity that asked the students to analyze parabolas was very enjoyable because it gave me an opportunity to see and hear the students making guesses and generalizations about what each coefficient of the vertex form does (changes width and direction, vertical and horizontal translations). The activity allowed the students to use their graphing calculators to check their graphs and sketch them on coordinate grids. This particular activity helped the students to understand the concept first before giving the procedure to analyzing graphs of parabolas. The visual learners of the class appreciated that they were able to “see” the changes in the graphs. I had a very difficult time finding a project that would bring home the goals of the unit. I was short on time and wished that I had started looking for something sooner so that the project could have been long-term instead of one lesson. I found that as soon as I mentioned a skit involved with the project I got most of the students excited about what they were going to be discussing and doing. I am glad that I gave students the option to draw a comic strip if



Unit Plan 28 they felt uncomfortable going to the front of the class to perform their skit. I saw many students sigh of relief because they did not want to perform. I think that the students enjoyed the project and it made them think about driving safer by allowing more distance between their car and the car in front of them which is a big plus. Overall, I felt that the students were confident in their knowledge and ability to apply their knowledge to solving quadratic equations. Most did well on the culminating free response test at the end of the unit. I gave the class the opportunity to take home their test and correct their answers for half credit with explanations of what changes they made. We will continue to review quadratic equations until the end of the school year where this topic will appear on their final exam in June.
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