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The K-12 Mathematics Curriculum Center

In 1989, the National Council of Teachers of Mathematics (NCTM) issued its Curriculum and Evaluation Standards for School Mathematics, which set forth a compelling new vision for mathematics education. (This vision has since been refined in NCTM's 2000 publication, Principles and Standards for School Mathematics.) Many states have developed frameworks that embrace the NCTM recommendations, and the National Science Foundation funded the development of comprehensive mathematics curriculum programs that are designed to implement these recommendations.

In line with the Standards, these curriculum programs aim to engage all students in learning challenging mathematics and becoming mathematically adept. The programs emphasize problem solving, communicating about mathematics, and making connections among mathematical ideas. They encourage students to have hands-on experience in doing mathematics and to learn how to use calculators and computers. The programs often challenge students to develop computational skills through problem solving, rather than as a prerequisite to tackling more advanced problems. They also introduce new topics into the curriculum at different levels, such as statistics in the elementary grades and discrete mathematics in high school. 

Connected Mathematics (CMP)
The philosophy of Connected Mathematics (CMP) is that all students should be able to reason and communicate proficiently in mathematics. The program is designed to help students develop knowledge and skill in vocabulary use, forms of representation, materials, tools, techniques, and intellectual methods of the discipline of mathematics. This knowledge should include the ability to define and solve problems with reason, insight, inventiveness, and technical proficiency. "Skill" is much more than proficiency with computation and symbol manipulation: it encompasses the ability to use mathematical tools, resources, procedures, knowledge, and ways of thinking to make sense of new situations.
Connected Mathematics is organized around important mathematical ideas, each of which is studied in depth. To help students develop understanding and skill, mathematical concepts are embedded in the context of interesting problems. The curriculum emphasizes significant connections among various mathematical ideas and between mathematics and other disciplines. Information is represented in numeric, graphic, symbolic, and verbal forms to help students learn to reason effectively and move flexibly among these representations. Exploring rich problem situations promotes instruction based on inquiry and discovery of mathematical ideas. To help the teacher orchestrate such a classroom, instruction consists of three phases: launching, exploring, and summarizing the problem.
The mathematics in CMP is organized into 24 carefully sequenced units; each unit contains four to seven investigations. These investigations provide one to five major problems for students to explore in class. Extensive problem sets called Applications, Connections, and Extensions (ACE) help students practice, apply, connect, and extend their understandings. Investigations culminate in Mathematical Reflections, helping students articulate their understandings and connect "big" mathematical ideas and applications.
Student materials are available in softcover, non-consumable modular form. Students need access to calculators: a four function calculator in grade 6, and a graphing calculator in grades 7 and 8. Optional computer software programs can enhance some of the units.
A Teacher Guide accompanies each unit and contains a discussion of the mathematics underlying the investigations and the instructional role of the teacher in orchestrating the classroom investigations. The Guide also includes a list of the materials needed, suggested timelines, homework assignment choices, essential vocabulary, and blackline masters of consumable student pages and overhead transparencies. Assessment Resources include check-ups, partner quizzes, projects, unit tests, self-assessments, and question banks. The program also suggests that students keep journals for mathematical reflections, vocabulary, assessment, and other class work.

Mathematics in Context
Mathematics in Context is a comprehensive middle-school mathematics curriculum for grades 5-8. It was developed by the Wisconsin Center for Education Research in the School of Education at University of Wisconsin-Madison and the Freudenthal Institute at the University of Utrecht, The Netherlands.
Connections are a key feature of the program--connections among topics, connections to other disciplines, and connections between mathematics and meaningful problems in the real world. Mathematics in Context emphasizes the dynamic, active nature of mathematics and the way mathematics enables students to make sense of their world.
In traditional mathematics curricula, the sequence of teaching often proceeds from a generalization to specific examples, and to applications in context. Mathematics in Context reverses this sequence; mathematics originates from real problems. The program introduces concepts within realistic contexts that support mathematical abstraction.
Mathematics in Context consists of mathematical tasks and questions designed to stimulate mathematical thinking and to promote discussion among students. Students are expected to explore mathematical relationships; develop and explain their own reasoning and strategies for solving problems; use problem-solving tools appropriately; and listen to, understand, and value other's strategies.
The complete Mathematics in Context program contains 40 units, 10 at each grade level. The units are organized into four content strands: number, algebra, geometry, and statistics and probability. Every Mathematics in Context unit consists of a Teacher Guide and a non-consumable, softcover student booklet.
The Teacher Guides contain solutions to the exercises; a list of unit goals; and objectives, comments, and suggestions about the approach and the mathematics in the unit. The guides have assessment activities for each unit, including tests, quizzes, and suggestions for ongoing assessment. They also provide blackline masters for activities requiring students to have copies of the text page.
Also available are two supplementary products for teachers: the Teacher Resource and Implementation Guide (TRIG) and Number Tools. The TRIG manual is a comprehensive guide for the implementation of Mathematics in Context. It addresses topics such as suggested sequence of units, preparation for substitute teachers, preparing families, assigning homework, and preparing students for standardized achievement tests. Number Tools, Volumes I and II, gives students more exposure to number concepts, including fractions, decimals, percents, and number sense. Activity sheets are supported by a context similar to those in the curriculum units and can be used as homework and/or quizzes.
Manipulatives used in the program are items commonly found in the classroom, such as scissors, graph paper, string, and integer chips. As students progress to later units, the need for a personal calculator increases. The 8th-grade units were written with the expectation that students would have access to graphing calculators.
MathScape
MathScape is a comprehensive, three-year middle school mathematics curriculum that focuses on mathematics in the human experience. Throughout the 21 units of this curriculum, students experience mathematics as fundamental to human endeavors throughout the world and throughout history--endeavors such as planning, predicting, designing, creating, exploring, explaining, coordinating, comparing, and deciding.
The curriculum focuses on four mathematical strands that develop across the three grade levels: number, algebra, geometry and measurement, and statistics and probability. MathScape supports students in learning mathematics by having them do mathematics, use and connect mathematical ideas, and actively construct their own understandings.
There are seven MathScape units at each grade level. Each unit provides five to six weeks of material and explores several mathematical topics in depth, such as "what is a function?" or "how do you interpret information on Cartesian graphs?" The mathematics is presented in contexts designed to appeal to middle school students, such as music, sports, and architecture, as well as purely mathematical contexts. The curriculum engages students in hands-on investigations that involve mathematical concepts, skills, and processes, and provides opportunities for practice and application of basic skills. Lessons prompt students to work collaboratively with their classmates, communicate about mathematics in class discussions and writing, and reflect on their thinking and learning.
Each unit of the program features an assessment package with options that allow teachers to choose when and how to assess students. Resources include embedded assessment tasks with detailed rubrics and sample student work; skill quizzes; final projects; pre-assessment tasks; and portfolio suggestions.
MathScape teacher materials support teachers in using the materials flexibly to meet the needs of their students. The Teacher's Guides include detailed lesson plans; reproductions of the student pages; sample student work; homework options; reproducibles; and comments and tips from teachers who have taught the program. Each guide also provides Math Background pages where teachers can find information about the mathematics of the unit.
Calculators are used throughout the curriculum. Each unit identifies Technology Options, appropriate junctures for the use of spreadsheets and other optional computer software programs. Suggestions for using graphing calculators are provided throughout the 8th-grade units.
Each of the MathScape units consists of a Teacher's Guide and a non-consumable student book. The student books are also available as a hardcover consolidated text (one per grade). The units are supplemented by an optional student reference book with definitions, examples, and practice problems for basic skills, called Hot Words, Hot Topics (one student book and one teacher book per grade level). Most of the units involve the use of manipulatives.

MATHThematics

MATHThematics is a complete three-year mathematics curriculum for students in grades 6 to 8. This program presents mathematics in relevant and meaningful contexts; each module focuses on a theme that extends throughout the module. The goals of this program are to help all students develop their abilities to reason logically, apply mathematical skills to real-life activities, communicate mathematically, and feel confident in using quantitative and spatial information to make decisions. Major mathematical strands of the program include: number concepts, measurement, probability, statistics, algebra, geometry, and discrete mathematics.
The instructional approach engages students in doing mathematics in a variety of settings. It encourages active learning, and students work both independently and in cooperative groups to investigate mathematics and solve real-life problems. Not all instruction, however, is through discovery learning; the program includes direct instruction in concepts and skills as well. The curriculum includes practice, review, and extension exercises that reinforce and extend learning.
Assessment is an integral part of the MATHThematics materials. Each grade-level course begins by introducing students to assessment criteria that are used for assessing problem solving and mathematics communication on open-ended problems and projects throughout the modules. Other assessment tools include "checkpoint" questions that check students' understanding as they are exploring mathematics; reflection exercises that ask students to describe, summarize, and extend mathematical ideas; module assessments that ask students to reflect on a module as a whole; and portfolio projects that can be used to assess whether students can apply what they have learned.
MATHThematics assumes that students have access to a scientific calculator. Graphing calculators can benefit students in the 8th grade modules, but are not required. Web-based links are provided for each module at http://www.mlmath.com. These links provide up-to-date applications, data sets, and activities related to the module. Also, each module is coordinated with a series of interactive web-based activities. In addition to these web-based activities are tools for topics such as box plots and histograms.
Each of the three grade levels of MATHThematics includes eight modules; each module requires about four weeks of instruction. The modules are available as a consolidated text for each grade level. Accompanying each grade level is a Teacher's Resource Package, which includes an annotated Teacher's Edition (with warm-up activities, closure questions, and answers to all student text exercises and questions), a Professional Development Handbook (which outlines program philosophy, assessment, and scoring rubrics) and Teacher's Resource Books (which provide module-by-module teaching strategies, classroom management tips, and blackline masters).
The Show-Me Center, http://www.showmecenter.missouri.edu/, in partnership with four NSF-sponsored middle grades mathematics curriculum development Satellite Centers (University of Wisconsin, Michigan State University, University of Montana, and Educational Development Center) provides information and resources needed to support selection and implementation of standards-based middle grades mathematics curricula. http://www2.edc.org/mcc/sitemap.asp
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