Online Course Proposal:  The Geometer’s Sketchpad:  Classroom Basics
Course Description

The Geometer’s Sketchpad:  Classroom Basics is designed for middle school and secondary school mathematics teachers who wish to incorporate this useful program into their curriculum.  The teacher who enrolls in the course will have the convenience and flexibility of learning online as activities and projects are completed.  Within a four week period, you will learn the basic capabilities of Geometer’s Sketchpad (GSP) and this foundation will enable you to explore advanced topics within the program.  Constructions, transformations, algebra graphing, and geometric proof will be the areas covered.  The knowledge acquired will enable you to incorporate this dynamic software into your lessons to enhance conceptual understanding of geometry with positive student outcomes.
Course Pre-requisites
· The ability to use basic computer skills within a software program such as drop down menus, dragging of objects, copy and paste, save files.  
· Familiarity with WebCT to post questions, comments, and outcomes to the discussion board, e-mail projects, and utilize the chat feature as outlined in the syllabus.  
· Use of a browser to access articles and to obtain assistance through the program’s website.
Modes of Delivery  
Within the platform of WebCT, the course will be 90% asynchronous and 10% synchronous.  The asynchronous communication will be with the discussion board and e-mail.  The chat room will be used for real-time conversations to resolve any issues with Sketchpad.  The chat room will be open Tuesday evenings from 7:00 P.M. to 8:00 P.M. and Saturday mornings from 10:00 A. M. to 11:00 A.M.
Course Topics

· Construction of geometric figures to include triangles, circles, quadrilaterals

· Transformational geometry  

· Graphing of algebraic functions

· Parallel lines

Expected Student Outcomes
· Acquire the ability to construct geometric figures using Sketchpad tools 
· Distinguish  rotations, dilations, translations, and tiling of figures
· Interpret  families of linear and quadratic functions
· Examine  theorems about parallel lines
Rationale for This Online Course
· Participants will be able to learn the basic functions of Geometer’s Sketchpad at their own pace with the anytime, anywhere format.  
· The teacher/facilitator allows the participants to construct their knowledge while providing assistance and guidance as deemed necessary.
· School administrators are able to provide professional development for staff members without any schedule conflicts.
Number of Weeks:  Participants will be allotted four weeks to complete the course.  Each week will require three to four hours for activities, assignments, and readings.
Expected Outcomes:  Goals and Objectives
Objectives

· analyze geometric figures,  examine relationships of figures

· describe how to use GSP to translate, reflect, dilate, geometric figures

· differentiate graphs of  linear and algebraic functions 
· interpret angle relationships with parallel lines 

· demonstrate how to tile geometric figures

·  describe solving quadratic equations using GSP

· design a formal proof related to parallel lines

Affective Goals

· integrate  inherent motivation to explore GSP

· recognize your competence and confidence
· choose an approach  to tackle challenging tasks
Metacognitive Goals
· formulate use of effective learning strategies to construct knowledge
· assess your present knowledge and cognitive resources
· discriminate  how well you are able to perform with certain tasks
Description of Content

     The Geometer’s Sketchpad:  Classroom Basics is offered as a four week professional development course.  Each weekly unit will have activities using GSP and an assignment to apply the skills acquired.  Participants will complete activities, assignments, and readings and communicate with the instructor and colleagues using the internet.

Week 1:  Construction with Basic GSP Tools

Activities:  1) Use the point and straightedge tool to construct a triangle, square, rhombus, and 

                        parallelogram.  Experiment with dragging to change the parallelogram into a 
                         rectangle.  How did you determine the figure became a rectangle?

                   2)  Use the compass, point, and straightedge tools to construct a circle with one
                        radius and a perpendicular diameter.

                    3) Construct a polygon and connect the midpoints of the sides.  What shape is the
                          result?
Assignment:  Construct a triangle and measure the three angles.  Show that the sum of the            angles is 180°.  Submit your sketch.
Read:  On the Learning of Geometric Concepts using Dynamic Geometry Software, http://www.cinted.ufrgs.br/renote/mar2004/artigos/40-alexGomes.pdf 

Week2:  Transformational Geometry

Activities:  1) Use the segment tool to draw a triangle.  Construct a vertical marked mirror. Alter   
                         the original triangle.  What happens to the mirror image?  What happens when 

                         you drag the triangle?  Draw a horizontal marked mirror.  Explore and predict the 

                         motions of the three image triangles when you change the original.

                    2) Construct a quadrilateral, choose a marked vector, and translate to create five to 
                         eight translated images.

Assignment:  Create and tile parallelograms in the plane.  Submit your sketch.

Week 3:  Algebra Graphing

Activities:  1) Plot a family of linear graphs using the function f(x) = mx + b with m and b as the 

                       parameters.  Describe how the line changes for different values of m and b.

                  2) Graph the function f(x) = a (x − h)2 + k.  How does the shape of the parabola 

                       change with different values of a, h, and k.

Assignment:  Plot the polar graphs of the following and submit for evaluation.
                      r  = a sin ( 2 θ )  Four-leafed Rose

                      r =  a (1 − cos θ )  Cardioid

                      r = a θ  Spiral of Archimedes

Read:  Literature Review:  Dynamic Geometry Systems The Replacement of traditional     

           Euclidean geometry tools with virtual tools

            http://www.cs.tcd.ie/~donaghcm/lit_rev/litreview.doc
Week 4:  Parallel Lines

Activities:  1) Construct two parallel lines and a transversal.  Measure all angles formed by the 

                        transversal and parallel lines.  What pairs of angles are equal?  Make a conjecture 

                         based on the observation.  Does this constitute a proof?

                    2) Using a second pair of parallel lines with a transversal, find and name 

                         corresponding , same side interior, vertical, and alternate interior angles.  

                         Summarize the relationships of the angles.  What theorems could be proved using
                          your sketch?

Assignment:  Construct a sketch and a formal argument to show that supplementary angles 

                       formed by a transversal and parallel lines are equal.

Course Requirements
     1.  Complete the weekly activities and post answers to any questions within the activity to

           the discussion board under the topic heading.  Answers must be posted by Saturday of 

           each week.

2.  Submit assignments by the date indicated on the syllabus.

3.  Read the articles shown in week 1 and week 3.  Post a two or three paragraph summary of the 

     article to the discussion board under the heading of week 1 or week 3 article.

4.  Respond to discussion board postings.

Course Evaluation
As this course is for professional development, the number of hours granted will be based on the following percentages:

4 assignments             60%

2 article summaries    20%

Discussion Board        20%
Total                           100%

The maximum hours available will be 16.  As an example, if 75% of the requirements are completed you will receive 12 professional development hours.

Required Resources
1) The Geometer’s Sketchpad, Key Curriculum Press

2) System requirements:   PC with Windows or MAC 

WebCT:  For access to WebCT you will need the correct version of the browser.  The following are the browsers supported by WebCT:
Microsoft Internet Explorer:
PC Users: Microsoft IE 5.0, 5.5, 6.0 (except 5.5 Service Pack 1)
Mac Users: (OS 9.x and OS X.1) and 5.2 (OS X.1 and OS X.2)

Netscape Navigator:
PC Users: Netscape 6.2.x and 7.0
Mac Users: (OS 9.x and OS X) and 7.0 (OS X.1 and OS X.2) 

America Online:
PC Users: AOL 7.0 and 8.0 
For Mac Users: AOL OS X 
3)  There is not a required textbook, however suggested readings are:

Geometry Turned On: Dynamic Software in Learning, Teaching, and Research 

            Edited by J. King and D. Schattschneider

             Developing Understanding for Different Roles of Proof in Dynamic Geometry,
             http://mzone.mweb.co.za/residents/profmd/profmat.pdf
             Converse Geometric Proofs from dynamic geometry

              http://www.fidn.org/dgeom2.pdf
Syllabus
	Session 
	Dates
	Topic 
	Assignment

	Week 1
	January 2 - 8
	Constructions
	Sum of angles in a triangle
Reading #1 summary

	Week 2
	January 9 – 15
	Transformations
	Parallelogram Tile Sketch


	Week 3
	January 16 – 22
	Algebra Graphs
	Polar Graph Sketch
Reading #3 summary

	Week 4
	January 23 – 29
	Parallel Lines
	Supplementary Angles Proof



