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The Utility of Mathematics

Mathematics constitutes one of the most
ancient and noble intellectual traditions of
humanity. It is an enabling discipline for all of
science and technology, providing powerful
tools for analytical thought as well as the
concepts and language for precise
quantitative description of the world around
us. It affords knowledge and reasoning of
extraordinary subtlety and beauty, even at the
most elementary levels.

-RAND Mathematics Study Panel, 2002



Fundamental Organizing

Principle

The widespread utility and effectiveness of
mathematics come not just from mastering
specific skills, topics, and techniques, but
more importantly, from developing the ways
of thinking

- the habits of mind -

   used to create the results.

- The CME Project Implementation Guide



The CME Project Approach

“Traditional” course structure -
familiar but different:

• Focuses on particular mathematical habits

• Uses examples and contexts from many fields

• Organized around mathematical themes of
elementary algebra, geometry, advanced algebra,
and analysis.

The program suits teachers who want
• a problem- and exploration-based curriculum

• to bring activities to “closure”

• the familiar US course structure.



Core Principles of the Curriculum

Is faithful to mathematics as a discipline

Fosters mathematical habits of mind

Develops general-purpose mathematical tools

Experience before formalization

Separates convention and vocabulary from

matters of mathematical substance

Makes essential use of technology

Low Threshold-High Ceiling



Guess-Check-Generalize

Useful for solving problems in elementary and

more advanced algebra, but also a habit of

mind that dovetails with the style of work used

by algebraists. It is centered around a

fundamental use of abstraction:

finding and exploiting regularity in calculations

General-Purpose Tools



“Mary drives from Boston to Washington, a trip
of 500 miles. If she travels at an average rate
of 60 MPH on the way down and 50 MPH on
the way back, how many hours does her trip
take?”

Pre-algebra students have no difficulty solving 

this problem:



But students struggle to solve this problem:

“Mary drives from Boston to Washington, and
she travels at an average rate of 60 MPH on
the way down and 50 MPH on the way back.
If the total trip takes 18     hours, how far is
Boston from Washington?”
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The Guess-Check-Generalize method in this case:

Guess at an answer, for example, 300.

Take the guess, divide it by 60

       5

Take the guess, divide it by 50

       6

Add your answers and see if you get 18 and

     5+6= 11 which is not 18 and

Repeat this process for another random guess

Now generalize this “checking” process
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This process leads to the idea:

which helps students come up with the equation

! 
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5x + 6x =18 " 300 +1"100

This can now be solved with basic algebra

! 

11x = 5500
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Equation of a Line

and the Point-Tester Method

Assumption: Three points A, B, and C lie on the

  same line if and only if

m(A, B) = m(B, C)

Problem: Find an equation of the line through A=(3, -1)

     and B=(5, 3).

Point-testing can lead to the equation:

! 

2 =
y " 3

x " 5



Use of Technology
Geometry Software



Use of Technology



…Back to the Side-Splitter Theorems



Dialogues



Definitions as Capstones



Theorems as Milestones



Experience ! Intuition ! Formalization

How do you come up with the idea for a proof?

The CME Project recognizes that finding the

sequence of ideas that constitute a proof is the

difficult task. The written proof is just a record.

Proof
Another General-Purpose Tool





Low Threshold, High Ceiling

 High expectations for all students

 An example: the burning tent problem



“You are in a circular swimming pool and you want to
swim to the edge of the pool to drop off your
sunglasses, and then swim to your friend. Where
should you land on the edge of the pool to keep the
trip to a minimum?”

The Sunglasses Problem



The total distance (j+k)

at a random point P on the circle
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The optimal choice of P

(for this configuration of “You” and “Friend”)
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Examples of Mathematical Habits of Mind

Guess-Check-Generalize

Point-Tester Method

Reasoning by Continuity

Other Features

Use of Technology

Dialogues

Experience before Formalization

Low Threshold-High Ceiling



For additional information please visit the

CME Project’s websites:

http://www.edc.org/cmeproject

and

http://PHSchool.com/cme

or for questions contact:

abaccaglinifrank@gmail.com

hlebowitz@edc.org


