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How do we best teach students to
solve problems by applying evidence based reasoning?

@ Give them relevant known facts that they can apply.

@ Ask that they use those facts to solve problems and draw
evidence based conclusions with their teacher giving feedback
as a mentor and a guide.

This pedagogy is called guided inquiry learning, inquiry-based
learning or active learning.
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Geometry: students need a course in which,
@ under each topic, they are given the basic definitions and
primary facts that we know, and then
@ asked to use this information to solve problems
themselves and justify their solutions with the teacher as
a mentor and a guide.
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What kind of college course will best prepare teachers to teach a
high school geometry course in which,

@ under each topic, they give students some basic definitions
and primary facts that we know, and then

@ ask them to solve problems themselves and justify their
solutions with the teacher as a mentor and a guide — 7

Structure: . The facts of geometry are
proven from a small set of axioms through logical deduction.

Pedagogy: Guided Inquiry Learning. Focus classes on having
students prove theorems themselves and justify their proofs with
the instructor as a mentor and a guide.

Content: High School Geometry. Topics studied are exactly
those topics that are taught in the standard high school curriculum.
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David Hilbert (1899), “Foundations of Geometry'".
@ First modern axiomatic development of Euclidean geometry.

@ Replaced measurement of segments and angles with
congruence, that is, having the same measure.

— too lengthy to cover necessary content
— omits length, area, angle and circle measure

Covers very little of the content of High School Geometry.
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Ruler Axiom:

X
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+ y = 5.9483187320432984309234937 ... =7

Replaced Euclid for high school geometry about 1980.
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Chapter 3: Area Measure.

Closed
Regions:

Axiom 6: Area Measure. For each closed region X there is a
number A(X) > 0, the area of X, with the following properties.

(i) The area of the unit square is 1.
(ii) Congruent closed regions have the same area.

(iii) If X is separated into two closed regions Y and Z whose only
overlap is along their boundaries, then A(X) = A(Y) + A(Z).

(iv) If X CY are closed regions, then A(X) < A(Y).

Rectangle Area Theorem. A(X) = base x height.
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HS Geometry for the Professional Mathematician

Chapter 3. Area Measure

e The Parallel Axiom

e The Semigroup FT

e Closed Regions

e The Rectangle Area Theorem
e Area Formulas
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Thanks for listening!
— DC



