 SEQ CHAPTER \h \r 1
COMPUTERS ARE DANGEROUS


TO MATHEMATICAL HEALTH

Sheldon P. Gordon


Suffolk Community College


We are constantly reading about how wonderful computers are for mathematics education.  Don't believe it.  Computers can be very dangerous to your mathematical health. 


One of the nice things about mathematics is its stability.  We have been teaching the same courses year after year for what seems like centuries.  Change in the mathematical curriculum, if it occurs at all, is evolutionary.  This makes for a very comfortable, idyllic existence.  But let computers in and they wreak havoc. Consider calculus, for example.  We each have a huge storehouse of problems that read:  "Sketch the graph of the following function and find its maxima, minima and points of inflection" that we pull out each semester for exams.  But, of what value are such questions if students have a graphics program (or even a graphics calculator) that will produce the graph in seconds?  It would force us to change the entire focus of the question from drawing the graph to interpreting the behavior of the function and understanding why it behaves as shown.  Why, that requires thinking on the part of the students and, worse, makes it far harder for us to grade their papers.  No longer can we glance to see if x = 1, x = 4 and x = 2.5 and look for a mangled graph.  Rather, we would have to read their explanations for the behavior.  Similarly, all those beautiful integrals we have collected over the years (the ones involving partial fraction expansions that just happen to factor nicely, so that the quadratic terms can be handled by completing the square and then an appropriate trig substitution which leads to a not-so-terrible trig integral that only takes about 25 minutes to do) can be done in about 15 seconds using a computer package such as Derive.  They can also be done numerically in seconds and so give new meaning to the concept of convergence.  What a loss!


What's worse is that students have this incredible knack of looking at the results from the computer and asking questions, not the usual routine questions we have heard every semester and can answer in our sleep.  Some of these questions require us to think!  Why, one of my students recently raised a question that required an application of the isoperimetric theorem to prove that one cannot have a solid with infinite volume and finite surface area!  Another student came up with a new algorithm to develop his own Riemann sum to approximate the perimeter of an ellipse based on a technique from drafting.  Who cares that it works beautifully?  Why should any of us be afflicted with such worries!!


On top of that, the presence of the computer opens up all kinds of other mathematical worries.  How are various things calculated?  What methods are used to approximate integrals or roots or functions so effectively?  Who knows what mad schemes those numerical analysts have concocted?  Is it even mathematics? 


Further, students have this annoying habit of looking at all the items listed in a software menu and wondering what they are all about.  Who cares about parametric or polar curves during the first few weeks of Calculus I?   Don't they realize that they should adopt the same attitude towards a computer menu that they have towards the table of contents of a textbook -- if you don't look ahead, you may be lucky and he won't cover it.  


Who needs curiosity in a low-level mathematics course?  All that matters is getting the right answers to the homework and on exams, right?  Otherwise, we have to change the focus of our courses; we have to change the content of our courses; we have to introduce material and ideas that are considerably more sophisticated into introductory courses;  we have to learn new mathematical topics that we never saw either as undergraduates or graduates; we have to be on our toes to respond to unexpected questions that we might not even know anything about; we have to throw out all those carefully crafted exams we have been honing for a quarter century or more;  worst of all, we have to change.  No, computer use in mathematics is definitely dangerous to our mathematical health and should be avoided at all costs.


SO YOU WANT TO USE COMPUTERS 


IN UNDERGRADUATE MATHEMATICS?

Florence S. Gordon


New York Institute of Technology


You've read all those articles describing the wonderful things that mathematicians can do with computers in their introductory course and now you want to do some of it yourself.  Good luck!  It's not as easy as you may think.


Suppose you are teaching an introductory statistics course and want to use the computer regularly in class on a demonstration basis to motivate student understanding of the statistical and pro-babilistic processes using random simulations.  Are you sure that your school has a machine available that is dedicated to such a purpose?  Does it come with a large display unit so that everyone in the class can see?  Did anyone mention the fact that most LCD panels do not pick up anything in the red family and so half of the computer output doesn't appear on the screen?  Who is responsible for transporting all this equipment across campus, up three flights of stairs and connecting it?  Who is responsible for running back to the computer center while the class is in session because the DOS disk that came with the computer is shot?  Who is responsible for removing the equipment at the end of class and transporting it back to its home (you certainly can't; you've got another class in another building).  What happens when the one machine intended for such purposes on the entire campus is requested by four different people at the same hour?  What happens when one $39 card inside the computer fails and five different departments play the "we're not responsible" equivalent of hot potato?


Well, you can avoid all this by adopting a different strategy.  Suppose instead you arrange for all students in your calculus class to have a particular software package and you assign them a series of exploratory computer projects to be conducted outside of class.  Does your school provide open computer labs?  Has the person re-sponsible for purchasing equipment saved a bundle by ordering a room full of computers without graphics cards and color monitors because you don't need them for word processing and spreadsheets?  Will the fancy laser printer that serves the entire laboratory print graphics?  Have instructors from other departments reserved the room for the entire semester so that their students can type their weekly English 101 compositions?


Well, if all the above questions have been answered in the proper way, then your students can start their calculus assignment.  Of course, few will finish it quite that rapidly.  Many will make an insignificant error in typing in a function, say, or not under-stand that you need a comma between the values for the left and right endpoints of an interval.  Is there someone working in the computer laboratory who knows something about mathematics as well as computers?  You know the answer to that one as well as I do.


Consequently, there is now an almost non-stop line-up outside your office door, each with a different question that all basically reduce to:  "I don't know what went wrong, tell me."  Has your school provided you with a computer (the same model, hopefully) in your office so that you can advise each student?  or, do you have to escort each one personally back across campus to the computer lab in the basement of the most inaccessible building, wait for a free machine, load the necessary program, find the error in proce-dure made by the student, and march back only to find the next student queued up?  or do you make an educated guess as to what the student did wrong, send him or her back to try again, and hope that it all works out right and so produces a positive educational ex-perience rather than a series of frustrations?


So, if you want to use computers in your classes, then you better be sure that all the essential components and support are present beforehand.  If you do, it is an exceptionally rewarding activity for you and for your students.  But, if you don't make sure that all this is in place ahead of time, then you are exposing yourself and your students to endless frustration.
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May 1, 1991

Susan Forman

Instructional Resource Center

Office of Academic Affairs

City University of New York

535 East 80 Street

New York, NY  10021

Dear Susan:

We are enclosing a pair of essays on the subject of "What is wrong with using computers in undergraduate mathematics courses" for the Forum section of Mathematics in College.  One of them (Flo's) is entitled "So you want to use computers in undergraduate mathematics?" and the other (Shelly's) is "Computers are dangerous to mathematical health".  We hope that they are what you had in mind.

Thank you again for your invitation.  It was a pleasure writing these pieces and we look forward to seeing what the other contributors have to say.  Enjoy the rest of the semester and we hope to see you soon.










Sincerely yours,








Florence Gordon   Sheldon Gordon

