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Research Behind the CME 
Project Approach
Current work in the fi eld of education led 
us to four research-based goals for the CME 
Project.

1 To ensure that students who complete 
the CME Project demonstrate a high 
level of mathematical profi ciency

2 To provide a coherent and rigorous 
curriculum, based on current learning 
research 5, 6, 7 and world-class best 
practices,8 with a focus on the central 
themes in mathematics, for teachers 
who desire the traditional sequence of 
high school courses

3 To provide a curriculum that will help 
more students succeed in four years of 
rigorous yet accessible mathematics in 
high school

4 To give students the experience of 
working as mathematicians and 
scientists; to highlight the profound 
utility of modern mathematical methods 
in mathematics, fi elds related to 
mathematics, and everyday life

Mathematical Profi ciency
National reports 5, 9, 10, 11 suggest that a 
modern mathematics curriculum should 
help students develop a broad mathematical 
profi ciency. The National Research Council 
(NRC) report Adding It Up 5 describes this 
profi ciency as the interweaving of fi ve 
modes of thought that are characteristically 
mathematical.

• Conceptual understanding: 
comprehension of mathematical 
concepts, operations, and relations

• Procedural fl uency: skill in carrying out 
procedures fl exibly, accurately, effi ciently, 
and appropriately

• Strategic competence: ability to 
formulate, represent, and solve 
mathematical problems

• Adaptive reasoning: capacity for logical 
thought, refl ection, explanation, and 
justifi cation

• Productive disposition: habitual 
inclination to see mathematics as 
sensible, useful, and worthwhile, coupled 
with a belief in diligence and one’s own 
effi cacy

What Mathematics? 
One guiding principle, then, for choosing 
what mathematics to develop, and how to 
develop it, is how well that choice helps 
students build profi ciency. 

A second guiding principle is refl ected in 
the defi nition of coherence from “A Coherent 
Curriculum.” 12  The mathematics taught in 
school should be faithful to mathematics as a 
discipline. 

Our emphasis on mathematical thinking and 
profi ciency is central to staying faithful to 
mathematics. But the content of the program 
must also act in concert with mathematics—
the topics, the emphases, the sequencing, 
and even the way we describe historical 
developments and the evolution of ideas. 

Mathematics as a Tool 
Often in high school, applications means 
using a narrow mathematical result (a 
theorem or a formula, say) to solve a 
problem outside of mathematics. In reality, 
such applications are rare. 

Mathematical profi ciency gives students the 
techniques and habits of mind needed to 
model a wide range of phenomena, in and 
out of mathematics. Mathematics provides 
“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.”9

In our previous curriculum work, we 
have seen that most high school students 
appreciate the “reasoning of extraordinary 
subtlety and beauty” afforded by 
mathematics when they are put in problem 
situations that ask them to bring together 
common sense, mathematical theory, 
and technical skill. Students (even “low-
performing” students) in CME Project fi eld 
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tests reveled in the chance to develop and 
display their own mathematical thinking. 

Learn From Top-Performing Countries 
In an analysis of the curricula in top-
performing countries,8 we found some 
commonalities that are in direct contrast to 
many American curricula. 

In what Schmidt and his colleagues call the 
“A+ countries,”12 we fi nd

• There is a small number of core themes 
that support the overall curriculum 
structure.

• Topics develop from particulars to 
deeper structures that are inherent in 
mathematics.

• Programs build prerequisite knowledge 
when it is needed.

• Topics do not reappear endlessly 
throughout a program.

• Curriculum organization mirrors the 
organization of the discipline.

Nonintegrated 2 Disconnected
There are good reasons for spending an 
extended amount of time on classical 
mathematical themes. Habits of mind 
are just that—habits. And habits take 
time to develop. The ability to tease out 
commonalities in repeated calculations, 
a hallmark of algebraic thinking, requires 
sustained exposure and focused work. 

The CME Project organization of algebra 1, 
geometry, algebra 2, and precalculus signifi es 
a concentrated focus for each year, but the 
focus is used to study a broad spectrum of 
topics from mathematics and other fi elds.

For example, the CME Project sees 
geometry as the hub of a wheel, with spokes 
connecting to other parts of mathematics 
and science. The program looks at the 
landscape through a geometric lens and 

looks at geometry by using tools from 
algebra, arithmetic, and even physics. 

When students solve the problem of 
positioning an airport so that the sum 
of the distances to three given cities is 
minimized, they use reasoning by continuity 
(and dynamic geometry software), algebra, 
functional thinking, classical geometry, and 
physics to make their conjectures.

The CME Project revisits certain core 
scenarios in mathematics and other fi elds 
several times over four years, each time 
taking a new perspective. For example, 
the problem of determining the monthly 
payment on a loan appears throughout 
the program. Over the course of four 
years, students use this context as either a 
launch into or an application of trial-and-
error approximations, recursively defi ned 
functions, computer algebra systems, 
geometric series, and exponential functions.

Pedagogical Structures 
The pedagogical structures imposed by the 
program materials serve the primary goal of 
increasing mathematical profi ciency. 

Recent research6, 7 suggests a structure that 

• requires students to wrestle with 
problems as motivation and preparation 
for instruction

• uses multiple contexts to support fl exible 
knowledge transfer

• gives explicit emphasis to extracting 
underlying mathematical themes in these 
contexts to help students to develop 
expertise in identifying “conditions of 
applicability” (as defi ned in How People 
Learn6)

• integrates solid skill building and 
knowledge acquisition with activities that 
require adaptive reasoning, abstraction, 
and problem solving
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