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Good afternoon, and thanks to CIMSE for inviting me to speak. I’m a math professor at CCNY, the oldest of eighteen senior and junior colleges comprising CUNY—the City University of New York. My colleagues in math departments at CUNY, and at colleges around the country have been trying to understand why too many students enter college unprepared for the demands of the mathematics courses we offer, beginning with pre-calculus and calculus.  My goal in this talk is to suggest a plausible explanation, with a focus on New York students.
The number of students who take college mathematics is substantial.  In Fall 2000, 1.2 million students entered a U.S. four year college.  At that time, well over 800,000 students at those colleges enrolled in pre-calculus or first year calculus.  And so it’s crucial that all interested players:  parents, students, K-12 teachers, math pedagogy experts in schools of education, and math content experts in university math departments, demand and support K-12 curricula that prepare students for college mathematics.

What sort of preparation is important? Math students need to read textbooks, attend lectures, and succeed on exams that are dense with equations, formulas, and algebraic expressions.  Algebra is the universal language of mathematics. Students aiming at careers that involve college mathematics need to be fluent in that language.  If they aren’t fluent, they won’t succeed in their math courses and will have to change their career plans. And that happens far too often.
One way to understand why many students seem unprepared for college math is to look at the exams that they took in high school. If, as seems to be the case, there has been an upsurge in students who don’t seem to know much about graphing straight lines, it makes sense to see if they were ever tested on that material.   
I’m going to compare assessments in New York and California. Both States have a high school exit exam: In New York, the Math A Regents, and in California, CAHSEE, the California high school exit exam.  Both exams include very basic algebra and geometry, as well as applications of math to real life situations.

In California, the passing grade is about 55%. Possibly coincidentally, the passing score on the Math A Regents is 55.  Here I left  out the word “percent.” I had to leave it out,   because the New York 55 is a phony scaled score, which translated last January to a true score of 29%. What makes this even worse is that the expected score from guessing is 18%. I repeat: the New York State high school exit requirement is 29% on an exam that gives you 18% (on average, sometimes more, sometimes less) for free.
It is understandable that the CUNY math chairs have unanimously agreed that the Math A exam should not be used in any way as an indicator of a student’s readiness to take mathematics in the senior colleges.

Similarly, the New York State 4th and 8th grade assessments are weak in computational and pre-algebra skills. Those exams include lots of word problems dealing with everyday situations, but the actual math skills required are minimal. That’s a direct result of the vision described in the NCTM Standards: computation with standard algorithms must be removed from its dominant place in the elementary curriculum. After all, you can get the answer with a calculator.

The problem with that recommendation is its effect on students’ future ability to handle algebraic symbolism efficiently, fluently, accurately. It’s necessary, but not sufficient, that kids learn the multiplication table cold. Once that's done, they need to assemble basic operations into more complex tasks. That’s why they still need to practice standard algorithms for multi-digit multiplication and division. It is the experience of sustained number manipulation, with fluency and accuracy as the goal,  that establishes a foundation for future success with lengthy algebraic symbol manipulation tasks that are critical in mathematics and science, beginning with a good Algebra II course. And it is the importance of sustained number manipulation that is categorically rejected by the NCTM Standards and by elementary math programs, including Everyday Math, that share the NCTM vision.

Let’s do a side by side comparison of New York and California assessments. It is a sad fact that New York assessments have become “increasing meaningless,” as the Chair of the CCNY Math department wrote in a letter published by the NY Times a few months ago. To see why that’s true, I list all problems on both sets of exams that involve one or more of the following topics:
· Operations with roots and powers

· Absolute value equalities and inequalities

· Rational expressions and equations

· Graphs of straight  lines

The first three topics fall within the following categories that were recommended for de-emphasis in the 1989 NCTM Standards: 

· manipulating symbols 
· drilling on formal methods for solving equations and inequalities 
· equation solving 
· simplification of radical expressions  

· operations with rational expressions 
New York Grade 8: 
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 New York Math A:   
Simplify   
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Find the slope and x-intercept of the graph of  
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New York Math B:   
 Simplify 
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Simplify 
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California    Grade 7    
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Solve 
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Which is the graph of the equation  
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Find the slope of the straight line joining P(-2, 2) to Q(2,1)

Identify the graph of the linear equation ……

Solve the inequality 
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California Algebra I  (Grade 8 or 9)
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Find the y-intercept of the graph representing the equation  
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Which of the following points lies on the graph of  
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Find the equation of the line with slope 4, passing through the point P(3,-10).

Are the lines with equations 6x + 5y = 3  and 5x - 6y = 0 parallel? perpendicular?

Solve the inequality 
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Which inequality is represented by the given graph?

Which graph best represents the solution to the system of inequalities 
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Solve 
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California Algebra II    (Grade 10 or 11)
Simplify 
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 Solve  
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Find the quotient by using long division:  
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Simplify 
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Solve     
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Here are the numbers.  The New York Grade 8, Math A, and Math B assessments total 10 questions in these categories. This compares to 30 questions among those released by the State of California.  Since the number of questions released by California for each exam is half the total number of questions on the exam (32 out of 65), it is fair to infer that California students see 60 such questions on the exams they take.

The final score in algebra questions is California 60, New York 10. It’s a no-brainer to predict that students whose mathematics study is geared to only such mathematically unbalanced exams will not be ready for precalculus and calculus courses. 
The situation I’ve described seems pretty awful, but there is some hope. A new New York State math standard was approved by the Regents earlier this year. While far from perfect, it is an improvement, especially in high school, over the previous version. There is reason to hope that both math programs and assessments will be upgraded to conform to these New Standards. Therefore, now is an ideal time for the DOE to re-examine its choice of math programs. They should do so keeping in mind both the revised emphasis of the New State Standards, as well as the need to properly prepare students, should they wish, to pursue mathematics-related programs in college. Specifically, the DOE should look to programs that meet the requirements of the state of California, as well as other promising content-rich programs such as Singapore K-6 mathematics.  
Let me conclude by talking about math education in New York City. Here, we should be especially concerned that weak mathematics programs and assessments will prevent students from succeeding in mathematics-related careers. Those with the most to lose include the many children of non-English speaking immigrants, children who can enter the mainstream of American society by pursuing careers that emphasize mathematical, as opposed to linguistic, competence. In no setting is there a more urgent need for effective co-operation between K-12 educators and college mathematics faculty. 

That need was recognized five years ago, when former BOE Chancellor Harold Levy asked CUNY chancellor Matthew Goldstein, himself a mathematician, to convene a Math Commission charged with setting directions for NYC K-12 math education. A principal recommendation of the resulting Goldstein Report was to focus on K-16 education in New York as a “seamless system,” with co-ordination between CUNY mathematics departments and K-12 educators. The word “seamless” was used to indicate proper alignment of mathematics requirements from elementary school through college. That was a great idea. Had it been implemented, following the California model, we could by now have been well on the way to establishing a K-16 mathematics curriculum that is both seamless and coherent.
Unfortunately, that goal seems rather distant. Mathematicians from CUNY, NYU, and other New York City institutions have been excluded from the mathematics education activity of the DOE under Chancellor Joel Klein. Fred Greenleaf has described the rejection of input to the DOE’s Numeracy working group back in 2002. Shortly afterward, in December of that year, the CUNY math chairs sent a letter to Chancellor Klein warning about the inadequacies of NCTM-inspired curricula and specifically offering to advise the DOE about the K-12 preparation students need to succeed in college mathematics. 
That letter never received the courtesy of a reply. That exclusion of input from CUNY continued when the DOE formed its Math Oversight Panel, which is headed by a  math education professor  from the University of Texas, and on which the CUNY Mathematics Departments are not represented. That is truly unfortunate, since those departments simply can’t be expected to undo the effect of years of inadequate mathematics instruction in the public schools if they remain unable to effect change in the contents of that instruction.

As a result of such concerns, the CUNY Math Chairs have asked Chancellors Goldstein and Klein to create an on-going mathematics curriculum review board consisting of faculty from CUNY mathematics departments, other knowledgeable New York City mathematicians, mathematics AP’s from the high schools, and math specialists from the elementary schools, whose mission would be to review math instructions in New York City K-12 schools and to recommend curricular changes that will better prepare high school graduates for success in both college and the workplace. Not until the DOE heeds this call can New York City students get a fair shot at pursuing programs that lead to a rich variety of math-related careers.  
Let me return to where I began. This is not just about students who take calculus in college.  This is about all children. Every single K-8 student is entitled to a math program that allows him or her to enjoy the option, later in high school and college, to take advanced mathematics courses needed for science, engineering, finance, architecture, medicine, secondary math education, and other math-related careers.   

In closing I’ll say a few words about the history of today’s forum. Since I’m not from NYU, I can brag a bit and remind you that you are sitting in the main lecture hall of the Courant Institute of Mathematic Sciences, which houses perhaps the pre-eminent faculty in the world working at the frontier between pure and applied mathematics. About five years ago, Elizabeth Carson reached out to Courant mathematicians to alert them to the frustrations of parents, children, and teachers deriving from especially weak math programs in local K-12 schools.  Since that time, she has worked tirelessly with mathematicians from Courant and CUNY, her only compensation being the satisfaction of doing the right thing, to improve the quality of math education in New York City and nationally. To do so, she brings the passion, the intelligence, and the art of her work in the theater to succeed brilliantly on a very different sort of stage. And so I think we all owe her a hand of thanks. And thank you for listening.
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