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CMIC Four-Year Program Now Completed
by Christian Hirsch, Director,

Core-Plus Mathematics Project

Fo l l owing four ye a rs of re s e a rch ,d eve l o p m e n t , eva l u a t i o n , and re fi n e m e n t ,
C o n t e m p o ra ry Mathematics in Context (CMIC), Course 4 is now ava i l-
able for cl a s s room use nationally. This is an important milestone for both
the C M I C d eve l o p e rs and field-test teach e rs ,m a ny of whom have been 
c o l l ab o rating with the project since the piloting of C o u rse 1 in 1993.

Course 4 builds on the mathematical concepts,methods,and habits of
mind developed in Courses 1-3 with particular attention to building a
solid bridge to collegiate mathematics.A major focus of this course is the
development of symbolic reasoning and proof strategies and facility with
symbolic manipulation.

A FLEXIBLE FOURTH YEAR

The overall design and mathematical focus of Course 4 were informed 
by a working conference with prominent mathematicians held at the
University of Maryland in September 1996.The proceedings of that 
conference bolstered the Core-Plus Mathematics Project’s commitment to
more mathematics for more students;in this case, for more college-bound
students.The result is a fourth-year mathematics course that provides 
considerable flexibility in meeting the needs of students intending to pur-
sue undergraduate programs in the mathematical,physical,and biological
sciences,or engineering as well as those intending to pursue programs in
the social,management,and health sciences,or humanities.

CMIC Course 4 consists of 10 units that formalize and extend important
mathematics drawn from the four strands of Courses 1-3:algebra and
f u n c t i o n s , statistics and pro b ab i l i t y, ge o m e t ry and tri go n o m e t ry, and discre t e
mathematics.

(CMIC, continued on page 2)
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Unit 1 Rates of Change
Unit 2 Modeling Motion
Unit 3 Logarithmic Functions and

Data Models
Unit 4 Counting Models
Unit 5 Binomial Distributions and

Statistical Inference
Unit 6 Polynomial and Rational

Functions
Unit 7 Functions and Symbolic

Reasoning
Unit 8 Space Geometry
Unit 9 Informatics
Unit 10 Problem Solving, Algorithms,

and Spreadsheets

For students intending to pursue pro-
grams in the mathematical,physical,
and biological sciences,or engineer-
ing,the Core-Plus Mathematics Project
recommends the following sequence
of units:

Unit 1 ➝ Unit 2 ➝ Unit 3 ➝
Unit 6 ➝ Unit 7 ➝ Unit 4 ➝

Unit 5, 8, or 10

For students intending to pursue pro-
grams in the social,management,and
health sciences or humanities,the 
following sequence of units is 
recommended:

Unit 1 ➝ Unit 2 (adjusted) ➝
Unit 3 ➝ Unit 4 (adjusted) ➝

Unit 5 ➝ Unit 9 ➝ Unit 10

The C o u rse 4 Te a c h e r ’s Guide p rov i d e s
suggestions on how particular lessons
in selected units can be omitted or
streamlined without loss of continuity.
Depending on time available,teachers
may select additional units to study
based on student performance and
interests.

DEPTH AND BREADTH

S t u d e n t s ’u n d e rstanding of alge b ra and
functions is consolidated,d e e p e n e d ,
and extended across the C o u rse 4 u n i t s .
A re i n fo rcement and application of
m a ny of the alge b ra concepts and tech-
niques studied in C o u rses 1-3 is prov i d-
ed by Unit 10 in the context of deve l-
oping student understanding and skill
in the use of spreadsheets as a prob-
lem-solving tool.The unit as a whole
or selected lessons can be used in flex-
ible ways at various points in the
course.

In Unit 1, function families are rev i s i t e d
in terms of the fundamental ideas of
rates of change and accumulation,two
key topics in calculus.In Units 3,6,
and 7,students extend their toolkits of
function models to include logari t h m i c
functions,polynomial functions,and
rational functions.Increased attention
is given to analysis of symbolic repre-
sentations of functions.Students
extend their skills in symbolic manip-
ulation—rewriting expressions in
equivalent forms,often to solve equa-
tions—and in symbolic reasoning—
making inferences about symbolic 
relations and connections between
symbolic re p resentations and gra p h i c a l ,
numerical,and contextual representa-
tions.

In Units 2 and 8, concepts and methods
of algebra, geometry, and trigonometry
become incre a s i n g ly intertwined in the
development of models for describing
and analyzing motion in two-dimen-
sional space and surfaces in three-
dimensional space.Combinatorial
aspects of geometry are explored in
Unit 4. The treatment of complex
number systems in Unit 7 highlights
the beautiful and useful connections
among complex numbers, vectors,and
geometric transformations.

Students’understanding of important
ideas in discrete mathematics is
advanced in two C o u rse 4 units.In
Unit 4,combinatorial techniques that
augment informal methods of system-
atic counting developed in prior
courses are developed,as is proof by

CMIC Course 4 Units



mathematical induction.An intro-
duction to the mathematics of
information processing in Unit 9
concludes work in the discrete
mathematics strand.(Students may
encounter informatics in many
ways after high school;as part of
college coursework in areas like
computer science or library sci-
ence,or in a variety of Internet-
based courses,or simply as con-
sumers in the world of 
e-commerce.)

Data analysis has been a central
idea of the CMIC curriculum.
Methods for linearizing data and fit-
ting models using log and log-log
transformations are developed in
Unit 4.In Unit 5,ideas of probabili-
ty distributions and data analysis are
m e rged in the development of meth-
ods for testing a hypothesis. Work in the statistics and
probability strand concludes with the design of experi-
ments to produce data from which reliable conclusions
can be drawn.Students who complete Unit 5 by the
end of the first semester of their junior or senior year,
have sufficient time to prepare for the Advanced
Placement Examination in Statistics.These students are
only a couple of units away from finishing the syllabus
for AP Statistics.

In addition to unified mathematical content,Course 4
shares with its preceding courses,an emphasis on math-
ematical modeling,appropriate use of technology, active
learning,and curriculum-embedded assessment.Unique
features of Course 4 include use of spreadsheets as a
problem-solving tool and the Internet as a source of rich
applications.Maintaining our commitment to hand-held
technology, the project has developed spreadsheet 
software for the TI-89 and TI-92 graphing calculators.
Computer algebra system (CAS) versions of Units 6 and
7 provide alternative technology-intensive approaches
to the content of those units.

E VA L U ATION RESULT S

The Course 4 field-test was conducted in 32 high
schools in Alaska,California,Colorado,Georgia,Iowa,
Michigan,Ohio,South Carolina,and Texas. As part of the
evaluation,a mathematics placement test used at a
major university was administered in several field-test

schools to students at the end of CMIC Course 4 and at
the end of traditional Pre c a l c u l u s .This test was compiled
from a bank of items developed by the Mathematical
Association of A m e ri c a . Course 4 students who completed
the six “preparation for calculus”units (Units 1,2,3,4,6,
and 7) performed significantly better than comparable
pre-calculus students on the Calculus Readiness subtest.
The groups did not differ significantly on the basic and
advanced algebra subtests.Further information on the
evaluation of CMIC students’preparedness for college
and,in particular, for college mathematics may be found
in the Contemporary Mathematics in Context
Evaluation Results report available from Everyday
Learning Corporation.

Course 4 focuses on the mathematics needed to be suc-
cessful in college mathematics,statistics,and more as
suggested by these comments from two students at the
University of Michigan in a follow-up study.

Tools for Engineering
The real-life examples of Core-Plus mathematics gave
me an excellent background for demanding engineer-
ing courses.Because of my Core-Plus background, I
feel I am two steps ahead of students who did not
take Core-Plus math in high school.… I am able to
problem solve much faster than students who do not
have a Core-Plus mathematics background.

(CMIC, continued on page 4)

Site visits to field-test schools and focus group meetings provide helpful information for the
development and refinement of CMIC units.



TOOLS FOR THE SOCIAL SCIENCES AND MORE

The first political science class that I took at U of M
was Comparative Politics.I was lucky because in Core-
Plus Mathematics I learned many different kinds of
charts, many different data tables, and many different
methods for analysis of data.While many of my peers
at college were left wondering what a Pearson’s R cor -
relation was, I was asking the professor questions like,
“Did you, and by what method, screen out any out-
liers in the data sets?”I think the biggest advantage of
Core-Plus math is that the diversity of topics allows
me to feel comfortable in any math setting, whether it
is politics, economics, or any subject.

LOOKING BACK, LOOKING AHEAD

The CMIC four-year curriculum provides an existence
proof for a three-year core mathematical sciences pro-
gram for all students,plus a fourth-year course for col-
lege-bound students as recommended in the National
Council of Teachers of Mathematics (NCTM) 1989
Curriculum and Evaluation Standards for School
Mathematics. We have made good progress at enabling
more students to learn more mathematics with more
understanding.But much more work remains to be
done by all of us.NCTM’s recently released Principles
and Standards for School Mathematics propose that all
students study mathematics each of the four years they
are enrolled in high school.

(CMIC, continued from page 3)

CMIC techers and developers celebrate the completion of the Course 4 field test.


