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Many students think math is “in a world of its own”.  This lesson integrates art, history, and mathematics in a dramatic way while reviewing a geometric concept of doubling area.  This lesson also shows students that they may learn by questioning and investigation.  This lesson looks into the fresco School of Athens by Raphael and leads to a skit set in Plato’s Academy.  The skit shows how someone who has no education on doubling the area of square is lead through a series of questions to discover how to find a square of doubled area.  After the skit, students will receive a worksheet and squares of paper to do a hands-on investigation of the lesson in the skit.   

The objective of this lesson is to review the geometric concept of area of and square and doubling the area of a square and to integrate and show the importance of the history of mathematics. Upon completion of this lesson, students will have constructed a mathematical model using squares.  Students will keep a personal timeline in their notebooks that will be turned in at the end of the semester.  Also students will contribute to the timeline that is posted around the room.

The NCTM standards that are addressed:

Geometry (9-12):  Analyze characteristics and properties of two- and three-dimensional geometric shapes and develop mathematical arguments about geometric relationships:  analyze properties and determine attributes of two- and three-dimensional objects; explore relationships (including congruence and similarity) among classes of two- and three-dimensional geometric objects, make and test conjectures about them, and solve problems involving them; establish the validity of geometric conjectures using deduction, prove theorems, and critique arguments made by others;
Geometry (9-12):  Use visualization, spatial reasoning, and geometric modeling to solve problems:  draw and construct representations of two- and three-dimensional geometric objects using a variety of tools

Problem Solving Standard:  Apply and adapt a variety of appropriate strategies to solve problems; monitor and reflect on the process of mathematical problem solving
Reasoning and Proof Standard:  Make and investigate mathematical conjectures; develop and evaluate mathematical arguments and proofs; select and use various types of reasoning and methods of proof.
Communication Standard:  Communicate their mathematical thinking coherently and clearly to peers, teachers, and others; analyze and evaluate the mathematical thinking and strategies of others;
Connections Standard:  Recognize and use connections among mathematical ideas; understand how mathematical ideas interconnect and build on one another to produce a coherent whole;

Representation Standard:  Use representations to model and interpret physical, social, and mathematical phenomena.

This lesson will be used in pre-calculus and calculus to review the concept of area of a square and doubling the area of a square.  It could be used as an introduction in geometry, technical math or any course that studies area.  The basic knowledge of a square and area is all that is needed by a student to participate in the lesson.

Materials Needed:

· Copies of page 16 of Geo 15 from Historical Modules for the Teaching and Learning of Mathematics Victor J. Katz and Karen Dee Michalowicz, Eds.  MAA, 2004

· Copy of The School of Athens either as a projected image from the web or copies of page 17 of Geo 15

· Copies of page 32 of Geo 15, three squares of paper and one larger square of paper that is twice the length of the smaller squares

· Large timeline posted around the room

Lesson Outline

I. Have students read about the Plato’s Academy (page 16 from CD)

II. Show and discuss The School of Athens by Raphael (http://www.newbanner.com/AboutPic/SOA.html -- this has clickable images of individuals in fresco with links to facts about the individual)

III. Place names and dates of the mathematicians portrayed in Raphael’s fresco on the large timeline for students to “see” that they were of different times in history.

IV. Pick four students to “perform” the skit.  Investigate which students may be in drama and would have a knack for “acting” in math. (This could be done in advance so costumes, etc. may be added for effect.)  Also consider videoing the skit. 

V. Following the skit, let students do worksheet (page 32 from CD) with the squares.  Monitor class to see if students fold the large square to double the area of the smaller squares.

VI. Class discussion possibly using questions from CD (page 34) 

VII. Tell students about the ongoing assignment of adding names and dates to the class timeline.  As topics are covered in class, students should research the history of the topic and add to their notebook timeline as well as the classroom timeline.  Students will be encouraged to include history from other subjects in order to “see” that mathematics developed from the surroundings that were happening.  
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