Incremental Geometry
Dr. Stan Hartzler   Archer City High School

I.  “Incremental” as a distraction to hide “holistic”, meaning that all things are 

kept reviewed as continuously as possible.

A. “Holistic”:  all topics are reviewed as continuously as possible.  
1. There are no chapters.

2. Construction appears early and daily.

3. Proof appears daily once it is begun (early).

4. Computational exercises appear daily.

B. Exams and quizzes are cumulative.

C. TAKS test situations (e.g., shaded region areas) appear frequently.

II.  Readiness

A. Need for visuospatial sense

B. Impossible drawings: Penrose Triangle, “Impossible E” 
III.  Construction

A. Plato’s tools (compass and straightedge) are honored

B. Handout of “ingredients”  Construction Set A & Set B
C. Construction helps develop triangle congruence postulates

D. Problem of angle trisection is understood
E. Compass for overhead projector

IV.  Definition

A. Properties of good definition

B. Form vs. number 

C. Distance-area-volume


Distance (length): number of segments* needed to connect two points.  


(Perimeter: distance around a region)


Area: number of squares* needed to cover a region or surface.

   
(Surface Area: sum of face areas for a solid)


Volume: number of cubes* needed to fill a container or space.
D. Definition List

V.  Proof 

A.  Proof setup

B. Two-column format: useful for speeches, grant applications, other persuasive arguments
C. Underlying assumption

D. Theorem proofs and exercise proofs

E. Shorthand 

F.  Four essential proofs
1. Vertical angles are congruent

2. Sum of triangle angles

3. Base angles of isosceles triangle

4. Pythagorean Theorem

G.  Lunes of Hippocrates

VI.  Structure of Geometry (deductive structure)
	Undefined Terms

point, line, plane, space


	Definitions

distance, area, volume, perimeter, surface area

	Unproved Hypotheses

SSS, SAS

Parallel Postulate (aka Euclid’s 5th Postulate)
	Theorems

The sum of any triangle’s angles is 180˚

Vertical angles are congruent



“Every postulate longs to become a theorem.”

VII.  Special unifying activities
A. Why are these angles congruent?
B. Properties of an Equivalence Relation

C. Geometer’s Sketchpad

1. Sketchpad proof?

2. Captain PI, Mathematical Pirate

VIII.  Power of word processing

A.  Use of tables

B. Graphics package

IX.  Resources


A.  Rhoad et al, Geometry for Enjoyment and Challenge, revised ed.

B.  Arthur Weeks and Jackson Adkins,  A Course in Geometry, Bates 



Publishing

C.  Schaum’s Outlines, Geometry, third edition
X.  Anyone interested in --  

A.  Obtaining a free CD with all the lessons?

B. Helping critique and develop?
