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Many mathematicians worry that offering a reform version of college algebra based on conceptual understanding and modeling will have very negative impacts on calculus.  They fear that students will not be motivated to go on, that those few who do will be so ill-prepared that they will do very poorly, and that calculus enrollments will drop.  The results of a study conducted by my department suggest that the reality is actually the complete reverse.


Some years ago, we conducted an experiment in which two sections of our college algebra/trigonometry course were taught stressing reform ideas while the other two were taught in the traditional algebraic drill-and–skill format with graphing calculators required for both.  One aspect of the study followed both groups of students on into Calculus I for science and engineering majors, which was offered in the reform spirit of the Harvard calculus.  Some of our findings were:
· 13 of the 37 students (or 35%) who passed the reform/modeling college algebra course started Calculus I during the following semester compared to 5 of the 27 students (or 18.5%) who passed the traditional precalculus course.
· Of the 52 students enrolled in the two sections of Calculus I, 13 had the reform/modeling precalculus background while 39 had a traditional background.   34 of them had passed the prerequisite course in a variety of ways; some were transfer students, some had taken a traditional course during an earlier semester, some had taken the course in high school, and some had completed a two-semester traditional algebra/trigonometry track we offer.
· The reform group consistently out​performed the traditional group on all seven bi-weekly quizzes given during the semester.  The comparison on the last few quizzes is distorted by the dispropor​tionate number of students with a traditional background who stopped attending calculus.  Since they were already doing poorly, their scores on the later quizzes, had they persisted, would undoubtedly have lowered the average for their group.  That is, the lowest performing students were effectively removed from the traditional group when they stopped attending, but the lowest performing students from the reform group completed the entire course.  Had all these students persisted to the end of the semester, there would almost certainly have been an even wider discrepancy in the averages between the two groups.
· The percentage of students with the reform background who took each of the seven quizzes (between 85% and 100%) was consistently higher than the percentage of students with a traditional background (between 59% and 82%).  
· On the first class test, the students with a traditional background had a mean grade of 64.36 with a standard deviation of 19.23.  The students from the reform sections had a mean of 90.62 with a standard deviation of 8.96.  On the second test, the students with a traditional approach scored a mean of 59.58 with a standard deviation of 21.82. The students coming from the reform sections scored a mean of 77.42 with a standard deviation of 14.26.  
· On the third class test, the students with a traditional background scored a mean grade of 62.3 with a standard deviation of 17.31.  The students with the reform background scored a mean grade of 76.1 with a standard deviation of 18.13.
· The apparent convergence in the scores of the two groups is probably misleading because of the considerably higher percentage of students with a traditional background who gave up and stopped attending the course.
· On the final exam, the group with a traditional approach scored a mean of 55.8 with a standard deviation of 23.09. The students from the reform sections scored a mean of 69.8 with a standard deviation of 26.21. 

· 12 of the 13 students, or 92.3%, from the reform background who started calculus completed the course and took the final exam.  In comparison, 24 of the 39 students, or 61.5%, of the group with the traditional background who started the course took the final exam.  
· 10 of the 13 students from the reform/modeling background who started the course received passing grades in calculus, for a success rate of 76.9%.  16 of the 39 students in the group with a traditional background received passing grades in calculus, for a success rate of 41.0%.
· Almost all of the above differences are statistically significant.
Discussion of Results 

        The issue of student persistence and retention in calculus is perhaps the most critical factor for an institution such as ours. To summarize, only one of the 13 students with the reform back​ground stopped attending the course, no other student from this group missed a single test or the final exam and, in fact, only two of the other students missed any quizzes.  On the other hand, over 40% of the students from the traditional background stopped attending; six of them did not take the first test, eight did not take the second test, 16 did not take the third test, and almost half missed more than one quiz.  


I can only speculate about the reasons for this.  There is no doubt that the students with the reform background were better prepared to handle the intellectual demands of a reform calculus course.  They were comfortable with the need to understand the meaning of the mathematical concepts, not just to manipulate symbols by rote.  They were used to non-routine problems, both conceptual and realistic, that required them to think and understand.  

In contrast, many students coming from a traditional skills-focused precalculus experience may have brought with them higher levels of manipulative skills (even though the precalculus portion of this study suggests otherwise).  But, they evidently were not prepared for a balanced emphasis on conceptual understanding, realistic applications, and algebraic manipulation.  

At the start of our experiment, some faculty expressed concern that the reform approach in precalculus would inflict irreparable damage to the students.  In retrospect, it appears that it is the traditional course that harms the students.

