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Abstract

This report uses the Core-Plus Mathematics Project (CPMP) as a case-study example of how
new high school mathematics curricula have developed in the United States over the last decade since
the publishing of the firs NCTM Standar ds Documents (1989, 1991). Beginning with a description of
both the curriculum itsdf and the rationde used to guide its development, the report highlights the
associated research and evauation results that have emerged in terms of student achievement dataon a
variety of measures. The report concludes by documenting the growth of CPMP-related professiona
development activities that are an integrd part of successful implementation of new curricula and then
identifying and addressing four emerging issues associated with implementation. A consistent theme
throughout is the notion thet, in generd, curriculum development is an ongoing process and pecificaly
that those results highlighted in this report are used to inform anew revision of Core-Plus Mathematics
currently underway .



A Report on Advancesin Secondary M athematics Curriculum Development

in the United States and | mminent New Dir ections;

Core-Plus Mathematics as a Case Study

Introduction

For over adecade, the United States has been engaged in the process of developing and
researching new mathematics curricula tha attempt to match the content and process goas outlined in
the Standar ds documents of the Netional Council of Teachers of Mathematics (NCTM) (1989, 1991).
This report outlines the progress that has been made in three key interconnected areas of curriculum
development: curriculum writing, student learning, and professona devel opment, as seen through the
lens of the Core-Plus Mathematics Project, one of five high school mathematics curriculum projects
funded by the National Science Foundation (NSF) in response to the NCTM vision of creating a core
curriculum suitable for al students as expressed in the 1989 Standar ds.
The data sources for this report are excerpts from project documents and proposals, evaluation reports
from avariety of Core-Plus Mathematics related projects, published articles by project authors, and
interviews and persona communications with project saff. While thisreport has its focus on one
particular curriculum project, reports from the nationd information clearinghouses for other dementary,
middle, and high schoal reform curriculum projects suggest dow, but steady, progress of K-12
mathematics curriculum implementation in the United States. (c.f. The ARC Center, The Show-Me
Center, and COMPASS ligted in the bibliography.)

Curriculum Writing and Development

In late 1992, the Core-Plus Mathematics Project (CPMP) was awarded afive-year grant from
the National Science Foundation (MDR-9255257) to develop, evaluate, and in cooperation with a
publisher, nationaly disseminate an integrated three-year high school mathematics curriculum that would
reflect recommendations of the National Council of Teachers of Mathematics Standards (NCTM
1989, 1991). The CPMP Project represented a collaboration of curriculum writers from several magor
American research universities headed by ateam of leading mathematics educators as co-directors.
Chris Hirsch (Western Michigan University), Arthur Coxford (University of Michigan), James Fey
(Universty of Maryland), and Harold Schoen (The University of lowa). The curriculum was written



with severd overriding design principlesin mind that guided its development: 1) believing that
mathematics is avibrant and broadly useful subject that can best be learned and understood as an active
science of patterns, 2) usng problems as a context for developing students understanding of
mathematics, 3) including mathematica topics within the curriculum based on their importance and use
for high school students at various grade levels (resulting in atopic integrated curriculum), and 4)
ingsting that the sudy of mathematics is a sense-making activity that should be intdlectudly engaging for
al high school students. (Hirsch, 2001)

Using these principles and guided by work on previous curriculum projects, the developers
drew heavily on decades of research on mathematics teaching and learning to produce the initial set of
CPMP materids for Courses 1-3. Carefully developed with teacher input over afour-year period,
each CPMP course was fidld tested in 36 high schoolsin Alaska, Cdifornia, Colorado, Georgia, Idaho,
lowa, Kentucky, Michigan, Ohio, South Carolina, and Texas. (Each field test year was preceded by a
year of pilot testing in asmaller sample of schoolsin Michigan.) A broad cross-section of students from
urban, suburban, and rurd communities with ethnic and cultura diversity was represented. CPMP
Course 1 was fidld tested in ninth-grade classrooms in 1994-95, Course 2 was field tested in tenth-
grade classrooms in 1995-96, and Course 3 wasfield tested in eleventh-grade classrooms in 1996-97.
A great ded of quantitative and quditative data were collected during the CPMP field test. The data
included information about various student outcome variables as measured by standardized tests and by
constructed response or performance assessments, teacher atitudes and beliefs, level of implementation
of the curriculum and ingtructional model, and specific site characterigtics and experiences. (Some of
these results are reported in the section that follows.)

Upon successful completion of pilot and field-test work on Courses 1-3, CPMP was awarded
asecond grant from NSF in 1997 (ESI-9618193) to develop, evaluate, and disseminate a flexible
fourth-year course that continued the preparation of CPMP students for college mathematics and to
conduct asummative five-year longitudina evauation of the complete four-year curriculum. The four-
year program was published by Everyday Learning Corporation under the title Contemporary
Mathematicsin Context: A Unified Approach (Coxford et al., 1997, 1998, 1999, 2001).

The completed four-year curriculum builds upon the theme of mathematics as sense-making.
Throughout it acknowledges, vaues, and extends the informal knowledge of data, shape, change, and

chance that sudents bring to Situations and problems. Each year the curriculum fegtures interwoven



strands of dgebra and functions, geometry and trigonometry, statistics and probability, and discrete
mathematics, connected by fundamenta themes, by common topics, and by mathematica habits of
mind. The curriculum aso emphasizes mathematical modeling, especidly the modeling concepts of data
collection, representation, interpretation, prediction, and ssimulation. Numerica, graphics, and
programming/link capakilities of graphics caculators are assumed and capitalized on throughout the
curriculum. This technology helpsto fadilitate the emphasisin the curriculum and ingtruction on multiple
representations (verbal, numeric, graphic, and symboalic) and on gods in which mathematica thinking is
centrd. Ingructiond practices promote mathematical thinking through the use of rich applied problem
gtuaions that involve sudents, both in collaborative groups and individudly, in investigating,
conjecturing, verifying, applying, evauating, and communicating mathematica idess. In short, thefind
published CPMP curriculum meterids are distinguished by the following festures.

* Each course advances students' understanding of mathemetics along interwoven strands of
agebra and functions, gatistics and probability, geometry and trigonometry, and discrete
mathematics.

» These mathematical strands are developed in coherent, focused units that are connected by
fundamentd ideas such as function, symmetry, and data andys's; and by mathematica habits
of mind such asvisud thinking, recursive thinking, searching for and explaining patterns, and
providing convincing arguments.

» Mahematicsis developed in context with an emphasis on problem solving and mathemeatical
modding.

* Grgphing cdculators are used as atool for developing mathematica understanding and for
solving applied problems.

* Indructiond materias promote active learning and teaching centered around collaborative
amdl-group investigations of problem stuations followed by whole-dass summarizing
activities that lead to anadlyd's, abstraction, and further application of underlying mathemetical

structures.

* Conceptua understanding, reasoning with multiple representations, and ora and written

communication are emphasized.



» Mathematicd thinking and reasoning are centrd to al courses, with forma proof developed

“semilocaly” in Courses 3 and 4.

» Courses 1-3 condtitute a core program designed to provide awide range of students access

to important and broadly useful mathematics.

» Design of Course 4 permitstailoring of seventunit courses around core units (1-4) plus

options so asto keep dl college-bound students in the mathematics pipeline whether their

intended undergraduate program is calculus-based or not.

o Assessment of students mathematica understanding through observations of group work,

classroom (Checkpoint) presentations, written reports of investigations, quizzes, unit and

cumulative exams, and projects.

Students with gptitude and interest in mathemeatics are often acceerated into Course 1 in eighth grade
(or earlier), enabling them to complete Course 4 and, if desired, AP Statistics in e eventh grade and AP

Cdculusin twdfth grade. Unit titles for the completed four-year curriculum are given in Table 1.

Tablel The CPMP Curriculum

Coursel Course 2

1 Patternsin Data 1 Matrix Modds

2 Patterns of Change 2 Patterns of Location, Shape, and Size
3 Linear Models 3 Patterns of Association

4 Graph Models 4 Power Models

5 Patterns In Space and Visuaization 5 Network Optimization

6 Exponentid Models 6 Geometric Form and Its Function

7 Smulation Modds 7 Patternsin Chance

CAP-  Planning a Benefits Carniva CAP-  Foredts, the Environment, and
STONE STONE Mathematics

Course 3 Course4

1 Multiple-Variable Models 1 Rates of Change

2 Modeling Public Opinion 2 Modeling Maotion

3 Symbol Senseand Algebraic Reasoning 3 Logarithmic Functions and Data Modds
4 Shapes and Geometric Reasoning 4 Counting Models



5 Patternsin Variation 5 Binomia Didributions and Statitica
Inference

6 Families of Functions 6 Polynomia and Rationd Functions
7 Discrete Modd's of Change 7 Functions and Symbolic Reasoning
CAP-  Making the Best of It: Optima Forms 8 Space Geometry
STONE gng Strategies 9 Informatics
10 Problem Solving, Algorithms, and
Spreadsheets

The published curriculum is now used by well over 225,000 students in about 550 schoolsin at
least 39 states. |ts adoption continues to grow steedily.

Collecting Data from Students and Teachers

Over the past eight years, the project has conducted or cooperated in the conduct of severa
studies of mathematics achievement in CPMP classsooms. Mot of these studies were part of CPMP's
nationd field test where data from the adminigtration of arange of achievement measures were
collected. Andysis of the data reveded a consstent pattern of differing areas of strength and weakness
in mathematica achievement of CPMP students and comparable students in more traditiond high school
mathematics curricula. (Since random assignment of students to classes was not possiblein these
school-based studies, the comparability of groups was established with respect to basdline achievement
measures such as eighth grade standardized mathematics achievement test scores or pretest scores from
beginning of grade 9.) In genera, CPMP students have dmost aways performed better than
comparison students on measures of conceptua understanding, interpretation of mathematical
representations and caculations, and problem solving in applied contexts, and sometimes not aswell on
measures of algebraic manipulation skills. Some of the main results of studies from Courses 1, 2, 3, and

4 are briefly summarized below.

At theend of Course 1, CPMP students mean performance on the Ability to Do Quantitative
Thinking subtest of the nationally standardized lowa Tests of Educationa Devel opment
(ITED-Q) was sgnificantly greater (p < .05) than that of ITED-Q pretest-matched Algebra
Sudents in more traditiona curricula  Students from eleven schools were involved in this
study. (Schoen and Hirsch, 2002)



* Inasx-school study (Huntley et d, 2000) of dgebraic skill and understanding across the
domain of adgebra and advanced algebra at the end of CPMP Course 3, CPMP students
performed sgnificantly (p < .05) better than a matched group of traditional Advanced Algebra
students on concept and application tasks. The Advanced Algebra students scored
ggnificantly better (p < .05) on ameasure of paper-and-pencil agebraic manipulation skills.
Similar results were found in separate studies at the end of Courses 1 and 2, except that in the
Course 2 sudy there was no significant difference in means on agebraic skills between the
CPMP and comparison groups. (Schoen and Hirsch, 2002)

* Inthe CPMP longitudind study, the Educationa Testing Service's (ETS) Algebra End-of-
Course Examination was administered to al CPMP students &t the end of Course 2. The
subtest means of CPMP Course 2 sudents in the three high schools were higher at the end of
the year than those of the nationa cohort of Algebra students who completed thistest. The
order of subtest mean differences favoring the CPMP students were Concepts (50% to
41%), Processes (39% to 32%), and Skills (43% to 42%). (Schoen and Ziebarth, 2000)

» On atest conssting of 30 released items from the Nationd Assessment of Educationa
Progress (NAEP), the means of CPMP students (mostly juniors) in 22 schools at the end of
Course 3 were higher than those of NAEP s nationdly representative sample of 1992
beginning-of-year seniors on the five content and three process subtests. The content subtests
ordered by mean differences were Data, Statistics & Probability (67% to 45%),
Measurement (59% to 43%), Algebra & Functions (53% to 42%), Geometry (60% to 49%),
and Numbers & Operations (44% to 34%). The process subtests ordered by mean
differences were Concepts (61% to 44%), Problem Solving (53% to 40%), and Procedures
(56% to 45%). (Schoen and Hirsch, 2002)

» A comparison of SAT | Mathematics scores of CPMP Course 3 students versus Advanced
Algebra students from 8 schools showed no significant difference. (SAT Verba scores were
used to statigtically equate groups.) A CPMP Course 4 versus Precal culus comparison of
SAT Mathemeatics scores showed a significant difference
(p <.05) in favor of the CPMP Course 4 students. (Schoen, Cebulla, & Winsor, 2001)



» A comparison of ACT scores of CPMP Course 3 students versus Advanced Algebra
sudents from fifteen schools showed a significant differencein ACT Mathematics means
favoring the Advanced Algebra sudents. Thiswas offset by an even larger difference
favoring CPMP Course 3 sudentsin ACT Science Reasoning. (ACT English scores were
used to Satigticaly equate groups.) A CPMP Course 4 versus Precal culus comparison
showed no significant differences in Mathematics or Science Reasoning means. In pite of
these differences in subtest scores, ACT Composite (average of Mathematics, Science
Reasoning, English, and Reading) means of CPMP and comparison groups were virtualy
identical. (Schoen, Cebulla, & Winsor, 2001)

» A comparison of scores on a college mathematics department placement test given at theend
of senior year to CPMP Course 4 and traditiona Precal culus students showed no significant
difference in Algebra and Intermediate Algebra subtests and a significant difference (p < .05)
on the Calculus Readiness subtest in favor of the CPMP Course 4 students. The subtests
were compiled from a bank of items developed by the Mathematica Association of America.
Thefirg two subtests primarily measured agebraic symbol manipulation skill and the third was
ameasure of concepts and methods needed for the study of calculus. (Schoen and Hirsch,
2001)

» On atest composed of 20 released items from the 1995 TIM SS twel fth-grade Mathematics
Literacy (12 items) and Advanced Mathematics (8 items) tests, CPMP end-of-Course 3
dudentsin the longitudinad study performed at a mean level Smilar to the Netherlands, the
top-performing country in Mathematics Literacy; were above the internationa average (and
U.S. average) on probability, satistics, and transformation geometry items; and scored below
the international mean (and U.S mean) on more traditiona algebra and geometry itemsfrom
the Advanced Mathematicstest. (Schoen and Ziebarth, 2000)

While much was learned with respect to student learning and curriculum implementation from
the above sample of sudies, new questions emerged as field testing of the CPM P materids was
completed. In an attempt to answer these emerging questions, the development of the Core-Plus
M athematics curriculum entered a new phase focusing on materias revison. One such attempt has
been to collect longitudinal data. Since September 1997, CPMP has been conducting alongitudina



sudy of the performance of sudents in three high schools using the published CPMP curriculum. These
students had previoudy studied NSF-funded middle school curricula (Connected Mathematics or Six
Through Eight Mathemétics (STEM)). The forma data collection activities were completed in Summer
2002, but a detailed andysis on much of the data has yet to be completed. However, a sample of the
early analysis suggests where the next phase of curriculum revison will be targeted, how data collection
informs revisons, and how those revisions may proceed.

For example, for each course student achievement measures were collected that matched
CPMP objectives. Teachers completed checklists of objectives for each unit in Course 1 indicating
whether each objective was new to most of their sudents, familiar but not entirely understood, or
dready understood. Teachers discussed the question of overlap and how they handled it during
interviews. Teachers also wrote comments and suggestionsin their textbooks and these were compiled
into a single annotated text that will be used by authors during the revison. Similar annotations have
been compiled for Courses 2-4. Extensve descriptions of avariety of practices that schools adopted
for acceerating students have aso been collected dong with the AP test performance of students who
completed AP Statistics and/or AP Calculus.

Taken together, these data provide direction for revisons needed in a second edition. Asan
example, the data suggest that students coming into these schools from Standards- oriented middle
schoal programs are comfortable working in groups, explaining and communicating mathematica idess,
and are generaly familiar with their rolein a CPMP-like class. They aso have more basic skillswith
cdculators, especidly asrelated to its gatistical functions. All this enables teachers to move more
efficiently through Course 1 than is typicaly the case when students come from a more traditional middle
schoal curriculum. Investigationsin Course 1 designed specificaly to introduce students to new
classroom roles, expectations, and the use of graphing caculators can potentialy be streamlined or
omitted for students coming out of these curricula

Related to this, teachers dso identified a great dedl of content overlap between CPMP Course
1 and the eighth+grade course of both curricula (CMP and STEM) used in the middle schools of these
digtricts. While teachers did not necessarily think entering ninth-grade students had already attained
many of the Course 1 objectives, for al but one objective in the present Units 1, 2, 3, and 5 at least one
teacher indicated that her students were familiar with the content of the objectives.



Although teachers identified overlap, they rardy skipped an entire unit according to their
comments during interviews. Rather they occasiondly eliminated investigations or proceeded through
them at afaster pace. Many teachers commented that students knew some of the concepts well but
they lacked the forma vocabulary and needed the more advanced thinking offered in the CPMP units.
On the other hand, two of the three longitudinal study schools alowed 10% to 20% of their top ninth-
grade students to skip Course 1 entirely, and the third school offered accelerated and regular sections
beginning in Course 2. Increasingly, schools outside the longitudind study report that they are starting
selected ninth-grade students who have complete three years of Connected Mathematicsin Course 2
with some Course 1 supplementary work. Thus, amgor focus of revison effortswill be amed at
achieving better articulation between the CPMP curriculum and reform middle school mathematics
programs.

The example outlined in the preceding paragraphs indicates the kinds of links between
curriculum writing and testing of those written materias that are required in order to produce better,
more useful mathematics textbooks and materids. Data from students and teachers have clearly been an
important part of the curriculum development process and will continue be in the future.

Growth in Professional Development

Implementation of a curriculum like Core- Plus Mahematics represents a difficult trangtion for
many mathematics teachers. With CPM P, teachers are not only faced with relearning familiar content
thet is developed from anew pergpective, but much of the content itself may be new (e.g. statistics and
discrete mathematics) and never encountered before. Teachers must aso have a good background of
graphing calculator skills and how to use them in the classrooms.  Perhaps the most difficult changes,
however, are moving to a very different gpproach to teaching that involves group work and facilitating
mathematica discussion and dedling with the variety of opentended assessments that are designed to
promote thinking and communication.

An important component of recent work in CPMP is providing support to schools implementing
the curriculum. Funded through COMPASS (Curricular Optionsin Mathematics Programs for All
Secondary Students; see bibliography) by NSF grants (ESI-9619168, ESI-0001377) to Ithaca College
with a subcontract to CPM P the CPMP Implementation Center, in collaboration with
Glencoe/McGraw-Hill, provides professona development, |eadership development, support for



adminigtrators and, to alimited extent, for parents. A review of CPMP documents related to
professond development, administered or coordinated through Western Michigan University at severa
nationa Stes, showsthefollowing: 1) beginning in 1997 (after workshopsinvolving only field test
teachers were completed) 126 teachers from 17 states attended summer workshops focused on CPMP
Courses 1-4 training, 2) this number has steadily increased to 353 teachers from 26 states for the
summer 2002 workshops just completed, and 3) the 6-year (1997-2002) totals show over 1100
teachers from 36 states have participated in Core-Plus professiona development, with 70% of
participants coming from outsde the state of Michigan.

CPMP has also worked closdly with other NSF-funded Loca Systemic Change (L SC)
projects focusing on implementation of Contemporary Mathematics in Context. Asexamples, during
the past 9x years the University of lowa has been the site of two multi-year CPMP professiona
development projects, MIME (1996-97) and PRIME-TEAM (1997-99) (ESI-9731375) funded by
the Eisenhower Professiona Development Program and by NSF. A proposd for athird related
project, LEADERS in Math, was submitted to NSF in October 2000, funding was awarded in Fdl
2001, and leadership workshop activities began in June 2002. Thefirst two projects used summer
workshops to provide a core of lowa teachers with a broad view of standards-oriented mathemetics
reform and more specificdly to prepare them to implement the CPMP curriculum. Those teachers
continue to be active in teaching Core- Plus Mahemétics to their own studentsin avariety of school
settingsin the state of 1owa and currently form one of the most experienced cadres of teachers of
reformed secondary mathematics. The third project, LEADERS, aimed at building CPMP leadership
capacity, is currently providing support to more than 100 secondary mathematics teachersin lowa,
Minnesota, and Wiscongin. The initid workshop sessions for this participant group were completed in
August 2002 and will continue with a variety of summer workshop and academic year meetings through
June 2006.

Asthe CPMP curriculum and associated professond devel opment activities have moved
beyond the immediate confines of the origina universitiesinvolved in devel oping the materids, it is
becoming a grester challenge to monitor implementation trends. For instance, one common approach to
professiona development for school districts that have adopted the CPMP curriculum is through a
teacher-leader modd similar to the one described above. In such cases, districts send one or two
teachers to Michigan (WMU) or one of the other nationd Sites, and those teachersin turn conduct local



professond development to teachers within thelr schools and didtricts. Thismodd has worked wdll in
states such as Washington, Colorado, Pennsylvania, North Carolina, and a number of other states on
the East Coast.

Emerging Curriculum Development | ssues and |mminent New Directions

The development, implementation, testing and research, and associated professona
development of reformed mathematics curricula, and Core-Plus Mathematics in particular, has not been
without challenges and controversy. The CPMP longitudina study and eva uation data collected from
teachers who have attended CPMP professiona development workshops have contributed to our
underganding of the difficulties and chdlenges that curriculum devel opers are currently confronted with
and arelikely to face in the future. What follows are some of the more prominent issues that seem to be
defining these chalenges.

Parents and Other Sakeholders: Peressini (1998) correctly identified the role parents have
played (or not) in past reforms of mathematics curricula. Often seen or portrayed as abarrier to
reform, they are now recognized as powerful stakeholdersin the long-term success of implementing new
curriculum materials. Evauation data reated to implementation of the Core- Plus Mathematics
curriculum have described many firgt-hand accounts of how parents have helped and hindered this
process. Parents (and teachers) often find it difficult to “see” the mathematicsin the courses. This
characterization of the materids has aso surfaced in reviews of the curriculum by critics of reform and
has become atool for parents who want adoptions reconsidered. Revision work on the CPMP
curriculum will consider how to make the mathemetics, particularly agebra (the content most familiar to
parents), more visble in the sudent text materid. The development of new materids for parents and
other stakeholders who often hold different conceptions of school mathematics and how it should be
taught and learned are important if reform is to be successful.

The Press and the Internet: While the Core-Plus Mathematics Project is trying to provide a
strong program of professona development and to be very up-front with information about Core-Plus
Mathematics, loca and nationd press coverage has sometimes been detrimenta to reform efforts.

Often under the guise of “balanced reporting,” newspaper articles containing mideading and factudly
incorrect information have found their way to some schools involved in the curriculum adoption process.

Oncein press, such coverage often catches teachers unprepared to quickly respond to stakeholders



concerns and makes implementation a much more difficult god to achieve. The Internet as a source of
ingtant and uncritiqued information has become a growing concern to al reformed curriculum projects
including CPMP. Unfortunately, through websites and listserves, a growing campaign of anti-
mathemati cs reform misinformation has found itsway into the implementation equation. Such
misnformation is often presented and accepted as fact without evidence or further investigation. On the
other hand, the Internet represents a powerful tool for making project information available to those
who can useit to help schoolsin their decision making processes. It can dso be used in very effective
ways by CPMP teachers to network with each other, viaemall, to discuss content and share teaching
tips.

Teacher Beliefs and Apathy: In conversations with a number of CPMP workshop participants,
they have indicated that apathy with respect to colleagues attitudes about reform and continued
professond development remains a prominent issue for some. Particularly in larger mathematics
departments where it is more difficult to come to consensus on mathematics content, teaching, and
learning, some colleagues represent frustrating barriers to any change efforts. Often participants express
frugtration with peers who are “ going through the motions’ of teaching or are close enough to retirement
to argue againg “learning anything new.” Such atitudes trandate into negative department votes and
often actively undermine reform efforts through negative comments to sudents, parents, and
adminigtrators. There does not seem to be a clear way to address such school-leve issueswhere
individual teachers are a very different places on the reform and implementation spectrums.

Changing Expectations for School Mathematics:. In arecent News Bulletin message NCTM
President Johnny W. Lott (2002) indicates that "a satic mathematics curriculum is unhedlthy” (p.3) and
urges teachers to recognize that curriculum changeis natura and important as we seek curricula that
match the times inwhich welive. There are many bodies of knowledgeable experts that can hep guide
this process. For ingtance, new and emerging curriculum reports from the National Council of Teachers
of Mathematics and the Mathematica Association of America provide stimulus and direction for
revison of the CPMP curriculum. Principles and Standards for School Mathematics (PSSM)
(NCTM, 2000) clarifies, eaborates, and, in many cases, extends expectations for teaching and learning
mathematics recommended in the 1989, 1991, and 1995 Standards documents that formed the
backdrop for the CPMP curriculum. A recent anadysis (Martin et d., 2001) of the Contemporary
Mathematicsin Context program in terms of the grades 9-12 expectations of PSSM evidenced strong



alignment with both the content and process sandards. However, PSSM recommendations for afour-
year (as opposed to the CPMP three-year) common curriculum for al students;, for increased atention
to mathematical proof; and for greater integration of the use of technological tools such as spreadsheets
(now reserved to CPMP Course 4), dynamic geometry software, and computer dgebra systems

provide direction for the re-examination and revison of the CPMP curriculum.

Endnote: Thisreport has described curriculum development in secondary mathematics education as
seen through the lens of one project, CPMP. Curriculum writing and data collection that informs that
writing have been carefully pursued for nearly a decade as mathemetics educators continue to provide
better materiads for anew generation of pre-college students. Throughout this document, many of the
descriptions and examples have been directed at continuing that curriculum devel opment process by
way of amgor revison of the CPMP curriculum materids. That revision process began with itsinitid
meetings in September 2002.

References

ARC Center, The. Nationd Implementation Center for Elementary Implementation (website;
arccenter@mail.comap.com)

Coxford, A. F., Fey, J. T., Hirch, C. R., Schoen, H. L., Burrill, G., Hart, E. W., Watkins, A. E. with
Messenger, M. J.,, and Ritsema, B. E (1997). Contemporary Mathematics in Context: A
Unified Approach, Course 1. Chicago, IL: Everyday Learning Corporation.

Coxford, A. F., Fey, J. T., Hirsch, C. R., Schoen, H. L., Burrill, G., Hart, E. W., Watkins, A. E. with
Messenger, M. J,, and Ritsema, B. E. (1998). Contemporary Mathematicsin Context: A
Unified Approach, Course 2. Chicago, IL: Everyday Learning Corporation.

Coxford, A. F., Fey, J. T., Hirsch, C. R., Schoen, H. L., Burrill, G., Hart, E. W., Watkins, A. E. with
Messenger, M. J,, and Ritsema, B. E. (1999). Contemporary Mathematicsin Context: A
Unified Approach, Course 3. Chicago, IL: Everyday Learning Corporation.

Coxford, A. F., Fey, J. T., Hirsch, C. R., Schoen, H. L., Hart, E. W., Kdler, B. A., Watkins, A. E.
with Ritsema, B. E., and Walker, R. K. (2001). Contemporary Mathematicsin Context: A
Unified Approach, Course4. Chicago, IL: Everyday Learning Corporation.

COMPASS. Nationa Implementation Center for Secondary Implementation (website:
compass@ithaca.edu)

Hirsch, C. R. (2001) Contemporary Mathematics in Context (Core-Plus). In K. Winkler and J.
Marks (Eds), High School Perspectives on Curricular Change: Interviews with Teachers,
Adminidrators, and Curriculum Developers. Newton, MA: Education Development Center, Inc.

(pp. 10-17)



Huntley, M. A., Rasmussen, C. L., Villarubi, R. S,, Sangtong, J., and Fey, J. T. (2001). Effects
of Standards-Based Mathematics Education: A Study of the Core-Plus Mahemeatics
Project Algebraand Functions Strand, Journal for Research in Mathematics Education, 31,
328-361.

Lewis, G., Lazarovici, V. and Smith, J. (2001). Mesting the Demands of Caculus and College Life:
The Mathematica Experiences of Graduates of Some Reform+Based High School Programs.
Paper presented at the Annual Meeting of the American Educational Research Association.
Sedttle, WA.

Lott, JW. (2002). "A datic mathematics curriculum is unhedthy.” In NCTM News Bulletin
(July/August).

Martin, T. S, Hunt, C. A., Lannin, J.,, Leonard, W., Marshall, G. L., and Wares, A. (2001). How
Reform Secondary Mathematics Texts Stack Up Against NCTM'’ s Principles and Standards.
Mathematics Teacher 94 (7).

Nationa Council of Teachers of Mathematics (1989). Curriculum and Evaluation Standards for
School Mathematics. Reston, VA: NCTM.

Nationa Council of Teachers of Mathematics (1991). Professional Standards for Teaching
Mathematics. Reston, VA: NCTM.

Nationad Council of Teachers of Mathematics (2000). Principles and Standards for School
Mathematics. Reston, VA: NCTM.

Peressini, D.D. (1998). The Portrayd of Parentsin the School Mathematics Reform Literature:
L ocating the Context for Parental Involvement, Journal for Research in Mathematics
Education, 29, 555-581.

Schoen, H. L. and Hirsch, C. R. (2002). The Core-Plus Mathemeatics Project: Perspectives and
Student Achievement. In S. Senk and D. Thompson (Eds), Standar ds-Based School
Mathematics Curricula: What are they? What Do Students Learn? Mahwah, NJ: Lawrence
Erlbaum Associates.

Schoen, H. L., Cebulla, K. J.,, and Winsor, M. S. (2001). Preparation of studentsin a Standards-
oriented mathemeatics curriculum for college entrance tests, placement tests, and beginning
mathemeatics courses. Paper presented at the Annual Meeting of the American Educationa
Research Association. Sesttle, WA.

Schoen, H. L. and Hirsch, C. R. (2001). Responding to Cdlsfor Changein High School Mathematics.
Manuscript submitted to American Mathematical Monthly.

Schoen, H. L. and Ziebarth, S. W. (2000). A Longitudinal Sudy of Mathematical Achievement of
Sudents in Core-Plus Mathematics Project Classes: A Preliminary Report. Unpublished
manuscript.



Show-Me Center, The. Nationd Implementation Center for Middle School Implementation (webste:
center@showme.missouri .edu)



