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             Technology-Enhanced Lesson Plan 2007
Lesson Title:  Quadratic Function Review
Created by:  John Failor, Traverse City Central High School

Lesson Abstract:  This lesson utilizes a www.quickmath.com website to allow students to complete a review of quadratic functions.  
Subject Area:  Algebra II
Grade Level:  Grades 9-12
Unit Title:  Quadratic Functions
Michigan Educational Technology Standards Connection: 
Grades 9-12

Basic Operations and Concepts

5. understand the purpose, scope and use of assistive technology

6. understand that access to online learning increases educational and workplace opportunities

Technology Productivity Tools

3. have access to and utilize assistive technology tools

6. use an online tutorial and discuss the benefits and disadvantages of       this method for learning
Technology Problem-Solving and Decision-Making Tools
3. use a variety of technology resources (e.g. educational software, simulations, models) for problem solving and independent

Michigan High School Content Expectations Connection:

Mathematics Strand 2:  Algebra and Functions

Standard A1: Expressions, Equations, and Inequalities 

A1.1  Construction, Interpretation, and Manipulation of Expressions (linear, quadratic, polynomial, rational, power, exponential, logarithmic, and trigonometric)  
A1.1.1  Give a verbal description of an expression that is presented in symbolic form, write an algebraic expression from a verbal description, and evaluate expressions given values of the variables.  
A1.1.2  Know the definitions and properties of exponents and roots transition fluently between them, and apply them in algebraic expressions.  
A1.1.3  Factor algebraic expressions using, for example, greatest common factor, grouping, and the special product identities (e.g., differences of squares and cubes).  

A1.2  Solutions of Equations and Inequalities (linear, quadratic, polynomial, rational, power, exponential, logarithmic, and trigonometric)  

A1.2.1  Write and solve equations and inequalities with one or two variables to represent mathematical and applied situations.  

A1.2.2  Associate a given equation with a function whose zeros are the solutions of the equation.  
A1.2.3  Solve linear and quadratic equations and inequalities including systems of up to three linear equations with three unknowns.  Justify steps in solution, and apply the quadratic formula appropriately.  

A1.2.9  Know common formulas (e.g., slope, distance between two points, quadratic formula, compound interest, distance = velocity ● time), and apply appropriately in contextual situations.  

Standard A2: Functions


A2.1  Definitions, Representations, and Attributes of Functions

A2.1.2  Read, interpret, and use function notation and evaluate a function at a value in its domain.  
A2.1.3  Represent functions in symbols, graphs, tables, diagrams, or words and translate among representations.
A2.1.6  Identify the zeros of a function and the intervals where the values of the function are positive or negative.  Describe the behavior of a function as x approaches positive or negative infinity, given the symbolic and graphical representations.  

A2.1.7  Identify and interpret the key features of a function from its graph or its formula(e), (e.g., slope, intercept(s), asymptotes(s), maximum and minimum value(s), symmetry, average rate of change over an interval, and periodicity).  

A2.3  Families of Functions ((linear, quadratic, polynomial, rational, power, exponential, logarithmic, and trigonometric)  

A2.3.3  Write the general symbolic forms that characterize each family of functions.  

A2.6  Quadratic Functions
A2.6.1  Write the symbolic form and sketch the graph of a quadratic function given appropriate information (e.g., vertex, intercepts, etc.).

A2.6.2  Identify the elements of a parabola (vertex, axis of symmetry, direction of opening) given its symbolic form or its graph, and relate these elements to the coefficient(s) of the symbolic form of the function.

A2.6.3  Convert quadratic functions from standard to vertex form by completing the square.  

A2.6.4  Relate the number of real solutions of a quadratic equation to the graph of the associated quadratic function.  

A2.6.5  Express quadratic functions in vertex form to identify their maxima and minima, and in factored form to identify their zeros.  
Estimated time required to complete lesson or unit:  

1 to 2 class periods of 55 minutes each for an estimated total time of 110 minutes.  
Instructional resources:
The use of computers is required for this lesson either in a computer lab or using a classroom set of laptops.  This lesson will access the following websites:  

1. QuickMath Quadratics page  http://www.hostsrv.com/webmab/app1/MSP/quickmath/02/pageGenerate?site=quickmath&s1=equations&s2=quadratics&s3=basic 
2. TheMathPage Quadratics page

http://www.themathpage.com/aPreCalc/quadratic-equation.htm 


Other useful websites are:

3. History of quadratic functions

http://www-groups.dcs.st-and.ac.uk/%7Ehistory/HistTopics/Quadratic_etc_equations.html 
4. An applet to investigate the affect of a, b, and c on graph of parabola

http://id.mind.net/~zona/mmts/functionInstitute/polynomialFunctions/graphs/degree2PolynomialFunction.html 

Prior required technology skills:  

Students should be able to navigate a website and use a graphing calculator.  
Sequence of Activities:


This lesson is best used at the conclusion of unit on quadratic functions.  This lesson would serve as an excellent review before a unit test on quadratic functions covering the following topics:  solving quadratic equations using factoring, using the quadratic formula/discriminant, graphing, and completing the square; and graphing quadratic functions using concavity, intercepts, the vertex and axis of symmetry.  This lesson would work well the day or two before a test on quadratic functions.  The QuickMath website could also be used throughout the chapter for demo or review purposes.  


I would begin the lesson with the pre-assessment questions.  Students can informally answer these questions on their own and then use the QuickMath website to focus on improving their weaknesses.  After the pre-assessment, the teacher should introduce the QuickMath website (http://www.hostsrv.com/webmab/app1/MSP/quickmath/02/pageGenerate?site=quickmath&s1=equations&s2=quadratics&s3=basic) and demonstrate how to use it.  Students can type in their own quadratic functions or use the random button to generate a random quadratic function.  Teachers and/or students can find quadratic functions from any textbook.  The QuickMath website will demonstrate to students how to factor a quadratic function, how to solve a quadratic function using factoring, the quadratic formula, and completing the square; how to write a quadratic function in vertex form using completing the square, how to find the concavity, x- and y-intercepts, vertex, and axis of symmetry; how to plot the parabola, how to calculate the discriminant, and how to calculate the number of roots of the quadratic function.  It may be useful for the students to try to complete these tasks on their own first and then use the QuickMath website to check their answers.   
Assessments:

· Pre-Assessment:
1. What is a quadratic function?

2. How do you solve a quadratic function?

3. How do you graph a quadratic function?

4. How do the values of a, b, and c in the equation 
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affect the graph of a parabola?
5. What the different equation forms of a quadratic form and how do you rewrite equations in the different forms?

Answers:

1. A quadratic function is polynomial of degree 2.  

2. A quadratic function can be solved using factoring, the quadratic formula or completing the square.  

3. A quadratic function can be graphed by finding the vertex, axis of symmetry, concavity, intercepts and finding useful points.  

4. The value of a affects the concavity of the parabola and the slope of the graph.  The value of b affects both the vertical and horizontal shift of the parabola.  The value of c is the y-intercept of the parabola and affects the vertical shift of the parabola.  (As referenced above, the following website provides an applet that demonstrates the affect of a, b, and c:  http://id.mind.net/~zona/mmts/functionInstitute/polynomialFunctions/graphs/degree2PolynomialFunction.html.)  
5. Standard form is
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.  Vertex form is 
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 where the vertex is (h,k).  Intercept form is 
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where (p,0) and (q,0) and the two x-intercepts.  To move from standard form to vertex form using the completing the square method.  To move from standard form to intercept form use factoring.  To move from vertex form to standard form, expand the 
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term and combine like terms.  To move from vertex form to intercept form, expand as above and factor or find the intercepts using the vertex.  To move from intercept form to vertex form, expand and combine.  To move from intercept form to vertex form, expand and complete the square.  All these translations are made easier by referencing the graph.  
· Scoring Criteria:  Students can use this pre-assessment as an indication of their readiness for a test on quadratic functions.  Students can grade themselves on the pre-assessment as they complete the lesson.  The teacher can circulate through the class as the lesson progresses to help students with weaknesses revealed by the pre-assessment.  
· Post-Assessment:  End of unit test designed by teacher.
· Scoring Criteria:  Designed by teacher.  
Technology (hardware/software):  Students will need access to computers and internet access.  
Key Vocabulary:  square root, radicand, perfect square, radical expression, quadratic function, leading coefficient, quadratic function in standard form, quadratic function in vertex form, quadratic function in intercept form, simplest form of a radical expression, parabola, vertex, axis of symmetry, roots, quadratic formula, discriminant, x-intercept, y-intercept, completing the square, concavity
The MathPage website listed above is useful in understanding vocabulary.  
Application Beyond School:  Quadratic functions have many real-life applications including projectile motion, pendulum motion, and quantitative models of various situations.  Knowledge of quadratic functions is also crucial for future math classes.  
UDL Connections (insert in sections where applicable):  This lesson connects to UDL in many ways.  To support diverse recognition networks, this lesson and the QuickMath website provide multiple examples and highlight critical features.  To support diverse strategic networks, this lesson provides ongoing, relevant feedback since the teacher could circulate throughout the classroom as the students use the QuickMath website.  To support diverse affective networks, this lesson and the QuickMath website offers adjustable levels of challenge since the students can type in their own quadratic functions and adjust the difficulty of the problems.  
Teacher Reflection and Notes:
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