MATHEMATICS

College Entry Level Expectations
The entering college student must master certain mathematical concepts in high school mathematics courses in order to be successful in an entry level college mathematics course– College Algebra or its equivalent.  Mathematics preparation should include a sound foundation in the following:

1. Numerical operations                             7.   Elementary statistics and probability

2. Algebraic skills                                      8.    Problem solving

3. Geometric concepts                               9.    Representation

4. Measurement                                       10.    Communication

5. Estimation                                            11.   Technology

6. Number sense                                      12.    Mathematical modeling/functions

Students in College Algebra or other college mathematics courses must be prepared to represent, manipulate, and validate mathematical concepts.  Thus, mathematical preparation in high school should provide students with competencies that include the ability to develop, test, and explain assumptions about number, algebra, geometry, and probability and statistics using formal and informal reasoning.

The following strands underlie a sound mathematical foundation and support mastery of quantitative competencies and mathematical skills:

Strand 1:
Problem Solving
Students will develop the flexibility, perseverance, and creativity that are characteristic of good problem solvers even when no routine path is apparent.

Strand 2:
Communication
Students will be able to communicate the reasoning used in solving problems both orally and in writing.

Strand 3:
Representation
Students will effectively use a variety of representations as reasoning tools.

Strand 4:
Technology
Students will know how to choose and use appropriate technology and recognize the usefulness and limitations of technology.

Guidelines for College-entry Mathematics Preparation

A common experience of faculty who interact with students in college and university freshmen mathematics courses is to confront the following student comment: "I don’t understand what they want in this problem.  Just tell me what to do and I’ll do it."  The areas of mathematics and skills listed below are interrelated and are not intended to emphasize mathematics as a list of discrete topics.  However, they are intended to provide guidelines for mathematical experiences that will prepare students for success in college entry-level mathematics.

A student entering College Algebra (or its equivalent) is expected to understand and apply:

· the operations and vocabulary of numerical concepts and computation;

· algebraic concepts related to patterns, relations, and functions;

· linear and spatial relationships and other concepts of geometry;

· introductory concepts of probability and statistics.

Mathematical competencies should be demonstrated through the successful performance of the following:

1. Number Systems Concepts: Students entering college should understand and use numerical concepts and computation, demonstrate number sense, and apply proportional reasoning.  They will be expected to:

· Know the vocabulary for computation and be able to describe number groups and operations (i.e., even, prime, exponents, absolute value, scientific notation, etc.).

· Perform basic arithmetic operations involving whole numbers, integers, decimals, fractions, real and complex numbers (i.e., addition, subtraction, multiplication, division).

· Select and use appropriate arithmetic operation for solving multi-step problems.

· Estimate solutions and determine reasonableness of answers.

· Demonstrate number sense using whole numbers, fractions, decimals, integers, irrational and complex numbers.

· Apply ratios, proportion, and percent in a variety of situations.

· Solve problems using appropriate calculation methods (i.e., mental arithmetic, estimation, paper and pencil, calculator, or computer.).

· Know number relations such as divisors, multiples, greatest common divisor, least common multiple, primes, etc.

II.
Algebraic Concepts: Students entering college should demonstrate competency in the use of variables, functions, and graphs to model applications.  They will be expected to use algebraic operations and manipulations to solve a variety of equations and inequalities, including the ability to:
· Recognize and use multiple representations of functions.

· Solve equations and inequalities using a variety of techniques, and verify solutions.

· Understand the concept of function.

· Use the domain and range functions in a variety of ways.

· Create models of  "real" world situations using absolute value, polynomial, and exponential functions.

· Represent and use rates of change.

· Graph and interpret family of functions and relations.

· Recognize and understand the concepts of arithmetic and geometric sequences.

· Use matrix algebra.

III.
Geometric Concepts: Students entering college should understand relationships in geometric figures (both two- and three-dimensional) and utilize these relationships to create geometric models.  They will be expected to:

· Understand and use vocabulary (i.e., congruency, similarity, symmetry, transformations).

· Use appropriate units of measurement and convert units in problem solving situations.

· Select and apply formulas to calculate perimeter, area and volume of geometric shapes.

· Describe geometric relations algebraically (i.e., coordinate geometry).

· Graph equations and relationships to grasp the principles that

- a graph represents all the values that satisfy an equation, and

- the values that satisfy two equations are found where their graphs intersect.

· Sketch and interpret two- and three-dimensional figures.

· Apply trigonometric ratios to problem solving (i.e., using formulas or scale drawings to calculate distances and angles that are inconvenient to measure directly).

· Develop and analyze conjectures from geometric models.

· Use similarities in proportional reasoning.

IV.
Probability and Statistics Concepts: Students entering college should understand and use the introductory concepts of probability and statistics.  They will be expected to:

· Compute and interpret the mean, mode, median, range, and standard deviation for a given data set.

· Represent and interpret data pictorially (i.e., histogram, bar chart, etc.).

· Formulate a decision based on an analysis of data.

· Collect empirical data and generate random data.

· Assign correct probabilities to simple random events.

· Use counting techniques to determine probability (i.e., combinations and permutations).

· Select appropriate technology to aid in data analysis and representation.

· Recognize inappropriate use of data.

Transition to College Mathematics

Syllabus

College Prep Math: Transition to College Mathematics is intended to build on previous courses in Algebra I, Geometry, and Algebra II (or their equivalents in multi-year integrated programs) and to place emphasis on bringing about a deeper understanding of those mathematical relationships.  This course may be completed to satisfy the fourth year of mathematics required for unconditional admission to Arkansas' colleges and universities.

The course syllabus is divided into four modules and is presented as a flexible plan that includes topic structure and content emphasis, but does not specify a given textbook or fully prescribed curriculum.  The topics are designed to fit with current textbook materials and to articulate the competencies required for entry level postsecondary mathematics courses. 

It is recommended that emphasis throughout the course be placed on numerical and graphical representations, modeling from data, reasoning clearly and communicating concepts via writing, speaking, listening, drawing, and reading, and integrating technology as a tool for developing a deeper understanding of mathematical structure.  The statistics strand is incorporated throughout as students create models for a set of data, write an equation for the model, and use it to make predictions or estimates.  Ongoing emphasis should be placed on helping students develop study skills and time management that are critical for success in college.  The curriculum delivery focus is on student learning.  The context in which the mathematical content is developed should be carefully chosen to appeal to students without diminishing the importance and depth of the mathematics.    

In addition to lesson quizzes and unit exams, student assessment should include alternative forms of assessment such as oral and written presentations, constructed response items with scoring rubrics, extended projects, and/or student journals and portfolios.

I.
Constant Rate of Change:  Linear Functions


Simple Interest


Constant Velocity


Conversions


Finding Cost


Depreciation


Recursive Modeling - Linear

The unit will build on students knowledge of linear equations and will use student-generated data to represent real-life situations in tables, graphs, and equations, emphasizing connections among these representations.  For instance, they will be able to recognize a linear relationship represented by a table, by a graph, and by symbolic forms, particularly y = mx + b with b representing the initial condition and m representing the rate of change.    Students will make predictions using recursion on the table, inspection on the graph, and algebraic manipulation on the model.  Appropriate use of technology to use recursion and graphing will be essential in this unit.

2.
Growth and Decay:  Exponential Functions


Compound Interest; Amortization; Annuities


Population Growth and Decay


Half-life; Radioactive Decay


Chain letters; Pyramid Schemes


Temperature Change


Recursive Modeling - Geometric

The mathematics in this unit provides students with the opportunity to examine the nature of multiplicative change.  Students will be able to recognize exponential growth or decay by creating tables, graphs and mathematical models.  They will compare exponential models and make comparisons between linear and exponential models.  Attention will be given to the limiting process that results in continuous growth (e).  Technology must be used to model exponential growth and decay, produce accurate graphical representations, and develop an algebraic mathematical model through the regression process.  Predictions may be made using recursion, inspection on the graph, and algebraic manipulation.

3.
Describing the World: Mathematical Models


Postal Rates


Taxicab Geometry


Mixture Problems


Acceleration; Deceleration


Sound


Motion Graphs


Communication Networks


Matrices

Building on experiences with linear and exponential functions, students will broaden their ability to use mathematical models to describe a variety of situations. The unit will include continuous, noncontinuous, and discrete phenomena.  Geometric and other algebraic models (i.e., quadratic, rational, etc.) will be used, with an emphasis on connections between tables and graphs and the symbolic form.  Again, technology will be used to produce tables, graphs, and regression models.  In this unit, the use of technology will be extended to produce simulations and geometric models.

4.
Making Predictions and Describing Data: Probability and Statistics


Life Expectancy


Gaming Theory


Sports


Market Sampling


Election Theory

In a data driven society, it is imperative that students learn to make decisions based upon appropriate analysis of data.  This unit will provide a variety of opportunities for students to develop these skills.  Mathematical topics of probability and descriptive statistics will form the basis for the content.  Technology will be used to produce simulations, graphs, and to compute statistical measures of central tendency and variability.


