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Washington State Transition Mathematics Project:

College Readiness Standards Working Draft

Background of the Working Draft

Based on a careful analysis of a variety of existing related documents, the College Readiness Standards were drafted in summer 2004 by a small Development Team consisting of math experts from all three educational sectors in Washington: K-12, community and technical colleges, and baccalaureate institutions. This draft was then reviewed and refined by a larger Review Team of K-16 math and non-math faculty and curriculum specialists along with representatives from business and industry. (For more details about the process, see the project web site at http://www.transitionmathproject.org). This current working draft represents the culmination of their review work as of September 2004, but it is important to remember that it IS a draft—the Review Team’s goal was to produce a draft for the purpose of wider engagement and debate, not to produce a final version. There are a number of areas in the draft still open to debate even among the Review Team members, and we are now in the process of gathering much broader input from key stakeholders around the state. On the whole, however, it should be noted that both the Development Team and the Review Team found a great deal of common ground, much more than many of them thought they would find when they began their deliberations.

Structure of the Document

The working draft consists of three sections: a list of “Student Attributes;” a set of eight standards, each of which have several components; and a closing section labeled “Additional Expectations.” The “attributes” are student characteristics that are not unique to mathematics but were consistently and enthusiastically seen by both the Development and Review Teams as significant elements of what makes students successful in entry college-level courses. If ultimately one significant use of this document is to provide a clear vision of the factors contributing to success in mathematics (as well as other disciplines) and communicate this vision to students and their parents, our project partners feel strongly that these attributes, or something like that, are a critical part of the vision. 

Because we are committed to supporting and extending the ongoing education reform work underway in Washington public schools, you will see that by and large the structure of the eight standards parallels the structure and language of the Essential Academic Learning Requirements (EALRs) and Grade Level Expectations (GLEs) in mathematics (for more information on this work, see http://www.k12.wa.us/ealrs/default.aspx). While choosing to not use the labels formally, both the “process strands” (e.g., mathematical problem-solving) and the “content strands” (e.g., number sense) defined in the EALRs are reflected in the College Readiness Standards, and in many cases the language explicitly echoes the language of the EALRs. The Review Team believes that in many instances we are proposing that students need to maintain and solidify mathematical competence reflected clearly in the Grades 9-10 GLEs; in such cases the differences in expectations will be reflected less in the language of the standards than in the level of performance expected. Those differences will need to be demonstrated by specific example problems, and these problems are currently being developed. The one major difference between these College Readiness Standards and the EALRs is the separation of functions from the algebra concepts and procedures standard. Clearly there are connections and overlaps between the two, but the Review Team position is that for college readiness the significance of functions needs to be strengthened and emphasized.

The final “Additional Expectations” section is designed to acknowledge the specific needs for students who intend to begin their college-level math work in calculus (primarily students heading toward majors in math, science, or engineering)—what additional expectations do they need to meet in order to be prepared for calculus? These standards are important, but given the primary focus of the Transition Math Project and the problems we are trying to address, this area has been given the least amount of attention to date and is the least well-developed section at this point. 

ATTRIBUTES—Students should possess the following general attributes or characteristics in order to be successful in college-level courses:

Take responsibility for their own learning

· Examine and self-correct their own work

· Reflect on the techniques used to do the problem and on their presentation

· Take responsibility for consequences of choices/actions 

· Accurately assess and monitor strengths and weaknesses

· Work independently
· Attend class regularly
· Utilize tutoring services and faculty office hours
Persevere when faced with time-consuming or complex tasks

· Do multi-step complex problems

· Use multiple approaches to solve a problem

· Are willing to try a second path when the first path doesn’t work out

· Combine a variety of techniques to solve problems
Notice and attend to details

· Notice and retain symbols in mathematical work

· Notice patterns
Display intellectual curiosity

· Pose questions that reveal engagement with the material

· Investigate beyond questions posed

· Willing to take risks, be challenged
Contribute to and benefit from group problem-solving activities

· Are respectful of others

· Are cooperative

· Builds on others’ ideas
STANDARD A: 

Solve mathematical problems and reason logically.

Major Components:

1. Formulate problems; select or provide relevant information; use mathematical concepts, models and representations.

2. Consider and choose among various strategies, algorithms, models, and concepts to devise and carry out solutions.

3. Evaluate processes, strategies, calculations, and solutions to verify reasonableness of solutions.

4. Use deductive and inductive approaches, estimation, extensions, generalizations, and formal and informal methods of proof to justify your solutions.

5. Use appropriate mathematical tools including various forms of technology to solve problems.

STANDARD B:

Communicate mathematical understanding in everyday and mathematical language.

Major Components:

1. Produce a convincing argument to support a solution, using everyday and mathematical language.

2. Use symbols, diagrams, or words to clearly communicate reasoning processes, solutions, ideas, and conclusions.

STANDARD C:

Make connections within mathematics, to other subject areas, and to real-world situations.

Major Components:

1. Analyze the relationships between and among mathematical concepts and procedures.

2. Extend mathematical thinking and modeling to other disciplines and real-life situations.

STANDARD D:

Select and use concepts and procedures from number sense.

Major Components:

1. Understand the concept of real numbers, including the meaning of rational exponents.

2. Understand the properties of operations on the real number system.

3. Compute fluently with real numbers in all forms including rational number exponents and scientific notation.

4. Apply estimation strategies using real numbers.

STANDARD E:

Select and use geometric concepts and models.

Major Components:

1. Use drawings, models, Cartesian coordinate systems (two- and three-dimensional), spatial reasoning, and deductive/inductive reasoning to solve problems involving geometric figures.

2. Understand and apply congruence, similarity, ratio, and proportions in problem-solving situations.

3. Apply the three basic right triangle trigonometric relationships as ratios of sides of a right triangle to solve problems.  

STANDARD F:

Select and use concepts and procedures from algebra.

Major Components:

1. Solve the following numerically, graphically, and algebraically, interpret the solution, and distinguish between exact and approximate answers:

· Linear equations

· Linear inequalities including those using “and” and “or” 

· Quadratic equations (including irrational and complex number solutions)

· Absolute value equations of the form |ax+b|=c

· Exponential equations, graphically and numerically only.

· Radical equations with one radical only.

· Systems of equations and inequalities in two variables
2. Evaluate algebraic expressions (polynomials, rational, absolute value, radical) for given numerical values of variables.

3. Combine and simplify algebraic expressions including 

· polynomials 

· rational expressions

· radical expressions

· rational exponents
STANDARD G:

Select and use functions to understand mathematical relationships.

Major Components:

1. Understand and analyze features of a function and limitations on the domain of a function.

2. Represent functions (linear, quadratic, exponential, and reciprocal) using and translating among words, tables, graphs, and symbols.

3. Model situations and relationships using a variety of functions (linear, quadratic, exponential, and reciprocal).

STANDARD H:

Select and use concepts and procedures from probability and statistics to analyze data.

Major Components:

1. Use empirical and theoretical probability to represent, solve and interpret solutions of problems involving uncertainty, including conditional probabilities, independence and counting techniques (combinations and permutations)

2. Use measures of central tendency and spread to analyze and interpret data, draw inferences, make predictions, and justify conclusions

3. Create and explore mathematical models from data including linear, quadratic and exponential relationships.  From these models, be able to make conjectures, predictions, and justify conclusions.

Additional Expectations (for students considering math/science majors or whose first college math class will be calculus):

Standard I:

Represent, Analyze, and Use Advanced Functions (including trigonometric functions in the context of the unit circle, logarithmic, general polynomial, and rational):
· simplify expressions
· solve equations
· model situations and solve problems
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