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At your first meeting, Mr. Seigler made reference to the work of Jim Heibert and Jim Stigler and their identification of the United States as a real outlier internationally in its failure to integrate procedures and conceptual understanding. In 2001, the Mathematics Learning Study Committee stated in Adding It Up that “Mathematics learning has often been more a matter of memorizing than of understanding.” Later on the same page, “The overriding premise of our work is that throughout the grades from pre-K through 8 all students should learn to think mathematically.” In 2005, the Common Ground Report identified as their three foundational premises computational proficiency, careful reasoning, and the ability to formulate and solve problems. My concern is that our longstanding traditions and culturally based instructional practices and the unbalanced emphasis on mathematics as procedures in most K-8 classrooms in this country have inhibited the development of reasoning and problem solving. For most students that come through this system, the result has been that mathematics is merely a set of procedures. A significant study by Jo Boaler, now at Stanford, came to a similar conclusion for students in England. She said, “Students thought that success in mathematics involved learning, rehearsing, and memorizing standard rules and procedures.  … They did not regard mathematics to be a thinking subject.” One student’s comment was typical, “In maths you have to remember, in other subjects, you can think about it.” While this particular study of Boaler’s was in England, there is evidence that the same problems exist in the U.S. 

In May 2001, I attended a week long workshop on Problem Centered Mathematics at the North Carolina Center for the Advancement of Teaching. The workshop was organized by Learn NC, an organization on this campus that develops web-based resources for teachers across the state. I witnessed there a clinical interview of an eighth grade student who, earlier the same month, had scored at Level 4, the highest level, on North Carolina’s End-of-Grade Test. She was at the 76th percentile. I remind you that North Carolina is a state that has performed relatively well on the National Assessment of Educational Progress and our gains at both grades 4 and 8 are unmatched. So if there are problems in NC, it is safe to assume that there are similar problems across the country. In one task, the student was asked to find the length of fence that would be required to enclose a 23 ft. by 32 ft. rectangular pool surrounded by a walkway that was three feet wide. Her first response, after drawing the pool and the walkway and labeling her diagram was to compute 23 times 32 to get 736. Realizing that she had not dealt with the walkway, she said, “I’m going to try, I’m not sure, three times three equals nine.” Finally after being asked where in her diagram the fence would be and responding that it would be around the outside, she added three to the length and width and multiplied 35 times 26 and reported that 850 feet of fencing would be required. The video, transcript, and student’s work during this interview are available at the Learn NC website: http://www.learnnc.org/articles/interview0402-1. My question is what meaning has this student, who was among our top quarter on her NC End-of-Grade test, given to perimeter and area, or addition and multiplication?

In the debriefing that followed, the interviewer, Grayson Wheatley, Professor Emeritus at Florida State University, who has conducted hundreds of such interviews, reported that the student displayed a procedural orientation to mathematics that he finds typical of most students who have experienced the traditional school mathematics curriculum in this country. He said, “Most students will be procedurally oriented as she was, and to me, this is a serious indictment of the curriculum and the reason I am here this week. … The kind of instruction that she has had in school has led her to be procedurally oriented, so she just does all these computations with some numbers. That is not what mathematics is all about.” In further analysis, Wheatley stated that what is lacking is a sense making orientation. For this student, he said, the procedure is the mathematics, and her procedural orientation blocks her from thinking. Mathematics for such students, like those in Boaler’s study, was not about making sense. We all know that in mathematics, we must have procedural fluency. The question is how do students develop accuracy, efficiency, flexibility, and meaning in their computation?  What I have come to believe very strongly is that students must keep a sense-making perspective in every aspect of their mathematics education and that computational fluency develops out of that orientation. I believe there are important implications here for curriculum, instruction, professional development, and assessment.
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