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Mathematics education has traditionally focused on content knowledge. Within this tradition, "knowing mathematics" meant knowing certain pieces of subject matter. This document takes the position that knowing mathematics means being able to do mathematics and that problem solving is the heart of doing mathematics. The successful problem solver can view the world from a mathematical perspective (Schoenfeld, 1992). 
Students gain the power to solve meaningful problems through in-depth study of specific mathematics topics. When presented in the context of applications, abstract topics grow naturally out of the need to describe or represent the patterns that emerge. In general, emphasis on the meaning and use of mathematical ideas must increase, and attention to rote manipulation must decrease. 
	"The context engages them [the students], and when they are engaged they think. . . . We have a lot of sterile problems, like 'add these monomials.' Well, they got all kind of weird answers on that because it doesn't mean anything to them. . . . Mathematics interfaces with ordinary life in so many ways we don't have to be stilted in formulating problems for students." 
Gloria Gilmer, quoted in Multiculturalism in Mathematics: Historical Truth or Political Correctness by Allyn Jackson. Article appears in Heeding the Call for Change, MAA, 1992, pp. 121-132.


The content standards that follow are not meant to outline a set of courses. Rather, they are strands to be included in an introductory mathematics program in whatever structural form it may take. The specific themes were selected so that adult students can develop the knowledge and skills needed to function as productive workers and citizens as well as be equipped to pursue more advanced study in mathematics and other disciplines. 
Standard C-1: Number Sense 
Students will perform arithmetic operations, as well as reason and draw conclusions from numerical information. 
Number sense includes the ability to perform arithmetic operations, to estimate reliably, to judge the reasonableness of numerical results, to understand orders of magnitude, and to think proportionally. Suggested topics include pattern recognition, data representation and interpretation, estimation, proportionality, and comparison. 
Standard C-2: Symbolism and Algebra 
Students will translate problem situations into their symbolic representations and use those representations to solve problems. 
Students will move beyond concrete numerical operations to use abstract concepts and symbols to solve problems. Students will represent mathematical situations symbolically and use a combination of appropriate algebraic, graphical, and numerical methods to form conjectures about the problems. Suggested topics include derivation of formulas, translation of realistic problems into mathematical statements, and the solution of equations by appropriate graphical, numerical, and algebraic methods. 
Standard C-3: Geometry 
Students will develop a spatial and measurement sense. 
Geometry is the study of visual patterns. Every physical object has a shape, so every physical object is geometric. Furthermore, mathematical objects can be pictured geometrically. For example, real numbers are pictured on a number line, forces are pictured with vectors, and statistical distributions are pictured with the graphs of curves. Modern dynamic geometry software allows for efficient integration of geometric concepts throughout the curriculum using geometric visualization. 
Students will demonstrate their abilities to visualize, compare, and transform objects. Students will develop a spatial sense including the ability to draw one-, two-, and three-dimensional objects and extend the concept to higher dimensions. Their knowledge of geometry will enable them to determine particular dimensions, area, perimeter, and volume involving plane and solid figures. Suggested topics include comparison of geometric objects (including congruence and similarity), graphing, prediction from graphs, measurement, and vectors. 
Standard C-4: Function 
Students will demonstrate understanding of the concept of function by several means (verbally, numerically, graphically, and symbolically) and incorporate it as a central theme into their use of mathematics. 
Students will interpret functional relationships between two or more variables, formulate such relationships when presented in data sets, and transform functional information from one representation to another. Suggested topics include generalization about families of functions, use of functions to model realistic problems, and the behavior of functions. 
Standard C-5: Discrete Mathematics 
Students will use discrete mathematical algorithms and develop combinatorial abilities in order to solve problems of finite character and enumerate sets without direct counting. 
	"Discrete mathematics is not a competitor of the traditional curriculum, nor is it a revolution that will radically change the way we teach or the textbooks from which we teach. It simply broadens and enriches the mathematics curriculum." 
Eric W. Hart, in Discrete Mathematics Across the K-12 Curriculum: 1991 Yearbook of the National Council of Teachers of Mathematics, p. 75.


Problem situations in the social and behavioral sciences, business, computing, and other areas frequently do not exhibit the continuous nature so readily treated by techniques traditionally studied in introductory college mathematics. Rather, the problems involve discrete objects and focus on determining a count (Dossey, 1991; Hart, 1991). This standard does not imply that recently developed college courses in discrete mathematics are included in introductory college mathematics. Such courses commonly require precalculus or calculus as prerequisites. The standard echoes the recommendations made in the NCTM Standards (NCTM, 1989) and in Reshaping College Mathematics (Siegel, 1989); namely, the conceptual framework of discrete mathematics should be integrated throughout the introductory mathematics curriculum in order to improve students' problem-solving skills and prepare them for the study of higher levels of mathematics as well as for their careers. Topics in discrete mathematics include sequences, series, permutations, combinations, recursion, difference equations, linear programming, finite graphs, voting systems, and matrices. 
Standard C-6: Probability and Statistics 
Students will analyze data and use probability and statistical models to make inferences about real-world situations. 
The basic concepts of probability and descriptive and inferential statistics should be integrated throughout the introductory college mathematics curriculum at an intuitive level. Students will gather, organize, display, and summarize data. They will draw conclusions or make predictions from the data and assess the relative chances for certain events happening. Suggested topics include basic sampling techniques, tabulation techniques, creating and interpreting charts and graphs, data transformation, curve fitting, measures of center and dispersion, simulations, probability laws, and sampling distributions. 
Standard C-7: Deductive Proof 
Students will appreciate the deductive nature of mathematics as an identifying characteristic of the discipline, recognize the roles of definitions, axioms, and theorems, and identify and construct valid deductive arguments. 
	"Nothing sets mathematics apart from other scholarly pursuits like its reliance on proofs, reason, and logical deduction." 
William Dunham, The Mathematical Universe, 1994, p. 115.


The dependence of mathematics on deductive proof sets it apart as a unique area of human endeavor. While not being the main focus of instruction in introductory college mathematics, mathematical proofs, including indirect proofs and mathematical induction, will be introduced where they will enhance student understanding of mathematical concepts. Students will engage in exploratory activities that will lead them to form statements of conjecture, test them by seeking counterexamples, and identify and, in some instances, construct arguments verifying or disproving the statements.

