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Geometer Sketchpad

Theory

Excerpt from “Connecting Research to Teaching: Geometry and Proof by Michael T. Battista and Douglas H. Clements, Edited by Michael Shaughnessy, Portland State University, http://www.terc.edu/investigations/relevant/html/geometry.html
· In authentic mathematics practice, it follows the sequence: problems are posed, examples analyzed, conjectures made, counterexamples offered, and conjectures revised. A theorem results when this refinement and validation of ideas answers a significant question.

· Mathematicians most often "find" truth by methods that are intuitive or empirical in nature (Eves 1972). In fact, the process by which new mathematics is created is belied by the deductive format in which it is recorded (Lakatos 1976). 

· Hanna (1989) argues that because mathematical results are presented formally by mathematicians in the form of theorems and proofs, this rigorous practice is mistakenly seen by many as the core of mathematical practice. It is then assumed that "learning mathematics must involve training in the ability to create this form" (pp.22-23). The presentation obscures the mental activity that produced the results. 

· According to Schoenfeld (1986), most students who have had a year of high school geometry are "naive empiricists." Similarly, Fischbein and Kedem (1982) found that high school students, after finding or learning a correct proof for a statement, still maintained that surprises were possible and that further checks were desirable. Galbraith (1981) reported that 18 percent of twelve--to fifteen--year old students believed that one counterexample was not sufficient to disprove a statement. For most geometry students, deduction and empirical methods are separate domains with different ways to establish correctness (Schoenfeld 1986) 

· The van Hiele theory suggest that instruction should help students gradually progress through lower levels of geometric thought before they begin a proof-oriented study of geometry. Because students cannot bypass levels and achieve understanding, prematurely dealing with formal proof can lead students only to attempts at memorization and to confusion about the purpose of proof.

· The Geometric Supposer software series (Schwartz and Yerushalmy 1986) and The Geometer's Sketchpad (Jackiw 1991) is to facilitate students' making and testing conjectures.

Bruno Latour: Using inscriptions to see something new, discovery. Discovery for the individual is learning, discovery for society is innovation.

Liping Ma: Profound understanding of fundamental mathematics (PUFM) Understanding principles leads to deeper, more flexible knowledge.

Mike: 9:36, 9:45… and the intrinsic motivations of discovery

Tutorial
Learning how to use the basic features of Geometer Sketchpad

Getting started with Geometer’s Sketchpad by St. Paul’s School

http://www.sps.edu/Academics/AIS/Computing/resources/mst/geo_sketchpad/index.shtml
Part I: Drawing, Constructing, and Moving Objects

Part II: Constructing, Measuring, and Labeling Objects.

Activities

1. Using Geometer Sketchpad, find the

· Sum of interior angles of a triangle

· Sum of interior angles of a quadrilateral

· Sum of interior angles of a pentagon (5 sizes) 

· What is your conjecture of the formula for the sum of interior angles of a polygon (n sizes)

· Can you prove that your conjecture is correct?

(similar activity can be found at http://regentsprep.org/Regents/math/poly/Tskpad.htm)

2. Can you find a formula for the sum of exterior angles of a polygon (n sizes)?

3. Quadrilaterals inscribed in circles 
(extracted from http://www.terc.edu/investigations/relevant/html/geometry.html)

Sketchpad explorations not only can encourage students to make conjectures, they can foster insight for constructing proofs. 

In Sketchpad, 

· construct a circle, pick four points at random on it, and consider the quadrilateral formed by joining consecutive points. 

· Measure the sides and the angles of the quadrilateral and move the points (vertices) around on the circle (notice that these measures are automatically updated as the shape of the quadrilateral changes). What can you say about the relationship of the interior angles of the quadrilateral. Is your conjecture always true? Why?

· Notice that as one of the vertices of the quadrilateral is dragged around the circle, the angle measure at that vertex does not change, even though the lengths of the sides that include the angle and adjacent angles change. Why? 

· What property have you discover about the quadrilateral inscribe in a circle. Can you prove that it is correct?

Questions (mostly adapted from SimCalc’s discussion questions prepared by Gloria, Johnnie and Jennifer)

What difficult problem in learning is this intended to address?

How do you think visualization is useful in learning in these activities?
What affordances did you take advantage of in scripting your activity?

Why might this be powerful?

What weakness in developing knowledge and skills might this approach have?

What types of outcomes would you monitor to determine educational effectiveness?
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