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College algebra can and should be the most exciting and interesting course offered by a mathematics department. Consider the following:

· The majority of everyday mathematics is college algebra mathematics 

(e.g., displaying data, figuring commissions, sales percentages, drug dosages, credit card payments, car payments, averages, medians, etc.)

· The course is “open-ended,” since the large majority of students view it as their terminal math course. Thus there is no pressure to cover “Chapter 5.”

· The material can be real-life: relevant and practical.

· Inexpensive technology exists for exploring, plotting and computing.

· As in the real world, graphs and plots can be used to convey information (look in a newspaper, walk down an aisle in a store).

· We live in a world of relations, not fractions or factored polynomials. 

· Problem-solving skills, ability to communicate, and ability to work as a team member are the important aspects that employers look for when hiring, not mastery of computational techniques.

· College algebra is a college gateway course.

Traditional college algebra
The traditional course represents the 1960s thinking when the large majority of college algebra students were taking the course in order to prepare themselves for precalculus and calculus; and technology consisted of pencil and paper. Today, the situation is different. Nationally less than 10% of college algebra students will enter a calculus course, graphing calculators are commonplace, and college algebra is a general education course required by most departments. Interviews and surveys of colleagues in different disciplines regarding college algebra call for a very different curriculum from that of the present traditional course. They ask for elementary data analysis, plotting and interpreting plots, real-world problem solving, improved communication skills, experience in working as a team member, experience working extended problems, and confidence in using mathematics to solve problems.

Goal
If we are to be successful in refocusing college algebra to provide students with a basis for addressing the quantitative challenges that they will encounter in society, the workplace, and other disciplines, then we need a course that will educate students for the future rather than train them for the past. 
The primary goal of such a course is to aid and support students into becoming exploratory learners. This requires a change to a pedagogy that focuses on questioning and generating questions, on what-ifing, on fostering inquisitiveness, on making approximations, on small group work, on activities and projects that lead students into new areas, on student presentations, etc. It means replacing at least half of the lecturing time with activities that engage students in a variety of ways; it means focusing on student learning rather than on presenting material. Sure, we need to teach certain skills. The difference is in the purpose. A skill is taught when needed in a meaningful application, not as an end in itself. (For example the quadratic formula is taught in connection with motion problems.)

An example of fostering inquisitiveness that highlights approximations:

Last December my wife, her father, who is 97, and I drove from Fort Worth to Tyler, Texas along Rt. 30. At one point a milk tanker truck passed us and my father-in-law said: How many gallons do you think that tank truck holds? 

Approximations involved in exploring this question include considering the tank on the truck as a cylinder, estimating the radius and length of the cylinder, and converting from cubic feet into gallons (e.g., a half gallon carton of milk is approximately 4”x4”x8”).

Problem-Solving/Modeling
Although we cannot predict the algorithms and computational techniques that will be important in future courses, we can be assured that developing problem solving/modeling skills and improving communication skills will be critical components of such courses. 

The use of graphing calculators, spreadsheets, and computer algebra systems has fundamentally changed the traditional notion of problem solving. The change is from focusing on a computational process to one that emphasizes model construction and interpretation while relying on technology to assist in the computational requirements. Traditionally an exercise consists of the student being given a model and then asked to apply an algorithm or solution technique to obtain an answer. 

The following exercise taken from a 2005 edition of a college algebra and trigonometry text illustrates the situation.

     “Data from the U.S. Department of Health and Human Services indicates that

     the cumulative number N of reported cases of AIDS in the United States in year

     x can be approximated by the equation 
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 corresponds to 1980. In what year did the total reach 550,000?”

This is an easy exercise to solve using technology (e.g., use a Solve key or plot). 

A “refocused” version of this exercise would have the students: 

a. Develop a model (give or direct the students to the data, have them form a    

    scatter plot of the data, and then fit a curve to the scatter plot). 

b. Answer the question: In what year did the total reach 550,000?

c. Interpret the model and the answer to the question. (e.g., is the answer 

    reasonable? Why? Is the model reasonable? Why? Does the model show any 

    intervention effects? For what span of years is the model reasonable? Explain.)

These three stages of the problem solving/modeling process are illustrated in the following diagram.
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A refocused college algebra course emphasizes creative problem solving – leveraging the power of human reasoning to formulate and validate, while using the power of technology to calculate.

Attitudes
Several attributes of a refocused college algebra course combine to affect student attitudes in a positive sense. For example, a student-centered approach gives students partial ownership of the course. Engaging students in material they view as relevant, solving problems in context, recognizing the breadth of mathematical applications, and experiencing the power of technology all contribute to forming positive student attitudes towards mathematics. The often stated questions heard in traditional courses: “What good is this material?”, “How will I ever use it?” are not heard in refocused courses. Changing the negative attitudes associated with college algebra to positive appreciation is a major undertaking of tremendous importance. Instructor reports indicate that refocused courses are initiating this type of cultural change. 

Reality
Is it feasible to refocus college algebra along the lines previously described? The answer is YES, BUT it requires more time and effort than just maintaining the status quo. Four challenges often encountered in refocusing college algebra are:

1. Changing pedagogy from instructor centered to student centered – from lecturing to guiding – from being tied to a syllabus to exploring with students – from relying on mechanical test questions to developing conceptually based questions.

2. Student resistance – many students resist changing a system that is familiar (comfortable) to them even if they were not successful with the old system.

3. Colleagues – many believe that college algebra should remain a skills oriented course to prepare students to go on to calculus. They accept a “filter” role for the college algebra course.

4. Administrators – are reluctant to put additional resources into college algebra in order to reduce class size or allow for team teaching.

A team approach is an effective way to address these challenges (there is some safety in numbers). There are numerous advantages of having three or more instructors teaching pilot sections at the same time. Weekly meetings of the instructors provide opportunities for brainstorming class activities, sharing both the “ups” and “downs,” coordinating tests, discussing difficulties, etc. These meetings greatly enhance the experience for both instructors and students. 

Summary

So why should we refocus college algebra? Answer: To provide a positive and meaningful experience for students, an experience that is forward looking, and one that will provide students with a basis on which to address the quantitative issues they will encounter in society, the work place, and in other disciplines. An experience geared to helping students develop into exploratory learners. And, an experience that contributes to making a positive change in the negative culture surrounding traditional college algebra.


Two stone cutters were asked what they were doing.


One said he was cutting stones into blocks.


The other said he was a member of a team building a cathedral.
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