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Lesson Title:  Reviewing and Expanding the Concept of a Function with the 

                                  Use of Instructional Technology  
Subject Area(s)   Ap Calculus                           Grade Level: 11th 
Lesson Summary

      The purpose of this lesson will be to review the material covering functions and their properties (which should be known to students from Mathematical Analysis class) and expanding it by adding new elements. Students will need good knowledge of this material to successfully continue their study of calculus. During the lesson, students will identify several types of functions, their properties and graphs, and they will interpret graphs. (This will be the first lesson of the unit covering functions.) 
     Students will use Microsoft Word and Derive for Windows software to draw graphs and prepare a Word document.
Learning Objectives

By the end of this lesson, the students will:

· know a definition of a function, domain, and range (Knowledge).
· be able to identify different types of functions and their properties (Understanding).
· be able to find the domain and range of a given function (Understanding/ Application).

· be able to draw graphs manually and using Derive for Windows (Application).

· be able to interpret graphs (Analysis). 

· be able to realize why the skills to interpret graphs are important (Synthesis).
· participate in evaluation process by comparing and discussing their work with their classmates (Evaluation). 

Standards

        1.     Standards of Learning Currently in Effect for Virginia Public Schools.
             APC1: The student will define and apply the properties of elementary functions,
                       including algebraic, trigonometric, exponential […], and graph these 

                       functions using a graphing calculator. Properties of functions will 

                        include domains, ranges, combinations […].
           2.     Technology Foundation Standards for Students

   Materials

      Students will use:

       - graphing paper to draw graphs manually

       - computers

       - Derive for Windows software to draw graphs

       - graphing calculators (optionally)

       - handouts with instructions for using Derive

       - Microsoft Word to organize a graph sheet

       - printer to print their graphs

       - interactive exercise (for practicing skills and for assessment)

       - manuals and notes

Multidimensional Activities

· introduction: to focus the attention of students on the lesson I will stress the 

importance of the concept of a function for understanding mathematics 

· eliciting from students the definition of a function as a rule (A function from a set D to a set R is a rule that assigns a unique element in R to each element in D); 3 or 4 examples of  functions

· mathematical notation of the stated rule (perhaps mentioning L. Euler as the author of the notation) 

· definitions of the domain and range of a function

·  identifying  the domains and ranges of a few functions (will choose functions in class)

· what is a graph? Drawing the graph of a simple function manually (linear, reciprocal, quadratic )

· introducing Derive for Windows as a very easy way to do graphs; presentation on the screen step by step: giving prepared handouts with instructions; (this probably will be a good opportunity to catch students attention again)

· drawing a few (2-3) graphs together using Derive; 

· inserting graphs into a Word document

· resizing pictures using crop, saving and printing a document

· interactive assignment (as practice and assessment)

· concluding the lesson and giving students homework

 Computer functions
    Students will use:
1.  Microsoft Word to organize a review sheet.

2.  Derive for Windows to draw graphs.

3.  copy and paste command to insert drawings from Derive to a Word document

4.  crop to resize graphs

5. arrows and text boxes

6. different font sizes and colors to highlight important places in drawings


Specify Problem
Today, we are going to review the concept of a function and properties of functions. We will review several types of functions, and expand our knowledge by adding new elements. We will use graphing calculator and Derive for Windows software to draw graphs of functions. We will insert our drawings into a Word document. When our document is ready, we will save it and print it for our use.

Activities Before Using the Computer
Before using the computers the class will review the concept of a function and several types of functions. After that students will be asked to turn the computers on.

Activities at the Computer
While at the computers, students will draw graphs and work on creating a review sheet. The teacher will supervise their work and provide help when needed. Students will be allowed to interact with classmates and work as a group if they wish so.

Activities at the computer will also include working individually on an interactive review exercises toward the end of the class.
Activities After Using the Computer

Students will use printed copies of their drawing for review. 

Assessing Students
As the assessment I will use:
· questioning (oral questioning)
· guided practice

· observation of students while they are working on assignments

· paying attention to difficulties the students may come across 

· students’ questions as an indicator of understanding the material

· interactive assignment at the end of the lesson

