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Introduction: While much is being written today about the use of technology in distance education relatively little is available on the use of technology as a teaching/learning tool in and outside of the classroom. This paper deals with some approaches that this author has taken to integrate technology into the classroom with the goal of enhancing teaching and learning. It is based on the author’s experience teaching a special topics course in differential equations in the United States Military Academy’s Advanced Technology Learning Laboratory. This is a classroom equipped with wireless connections and a host of other state of the art technology. The students (cadets) used Dell Latitude laptops both in and outside of the classroom. In addition to the “normal” Windows software, Scientific Notebook (SNB) and SyncronEyes were used. Scientific Notebook is a word processing package with a Maple kernel, and SyncronEyes is package that allows the instructor to monitor a student’s machine, project the screen of a student’s laptop so that all can see it, or take control of a student’s machine. The instructor did not write one thing on the board the entire semester, but instead relied on technology for everything that took place in the classroom.

Classroom Set-ups: There are a variety of technological resources that a classroom can have. Some are: 

· Basic set-up: The most basic classroom set-up that allows an instructor to use technology as part of his/her teaching is one in which there is a computer, a network connection (either wired or wireless), and a projection system.  This allows one to do demonstrations, present material, illustrate how to use software, show web sites, etc.

· Better set-up: A better set-up is one in which an instructor can bring his/her laptop to the classroom and connect to the network and a projection system. This has the advantage that everything that the instructor wants to do with the laptop can be prepared in advance.

· Even Better set-up: In both of the set-ups described above, there is little student participation aside from viewing what is projected. In order to have real participation and interaction, the students need to have computers with network and power connections that they can use in the classroom.  At one time this meant a “lab” with PCs. Today the most desirable configuration is one in which the students have laptops that they bring to class and use there. As wireless technology improves, it is becoming increasingly clear that such Internet connections are the most cost effective and allow for the most flexibility. 

There are other technological resources that an instructor might want to have available such as an overhead projector, a VCR, a document camera, software that allows one to monitor the laptop of a student, etc.

The Big Question: Perhaps the biggest question facing faculty today can be summarized as, “My course will meet in a high tech facility, now what do I do with all of this equipment?” The answer to this question depends to some extent on the technology that a given classroom has and also on the nature of the material being taught. Here we present some approaches that were used by the author when he taught a special topics course in differential equations as USMA.

This course used technology in two ways. First of all, Scientific Notebook, a technical word processing package with a Maple kernel, was used to prepare lecture notes to present such topics as infinite series, series solution of differential equations, boundary value problems, Fourier series, and separation of variables for partial differential equations. In addition, SNB was used as a research tool to discover results about when polynomial solutions of nonhomogeneous differential equations exist. 

From this experience one can extrapolate a number of ways that technology can be used in almost any course in any academic field. While not every approach given is applicable to every course, some are certainly applicable in almost every classroom situation.

· Lecture Notes: The simplest thing that teaching in a classroom that has a computer with an Internet connection and a projection system allows one to do is to present notes that the instructor has prepared. The lecture notes should also be made available to the students either as handouts or downloads from the instructor’s web site. One can do this with slides and an overhead projector, but for some reason it seems to be easier when done with a computer. The experience of this writer has been that this approach is most effective when dealing with a topic that requires the presentation of a large number of formulas. 

· Software Demonstrations: If one is using particular software in a course, then a computer projection set-up allows one to show the students how to do various things with the software. In a classroom set-up where the students have laptops one can also have them practice the concepts being presented right in class. There is no substitute for this sort of on the spot reinforcement.

· Demonstrations and Simulations: Having a computer connected to the Internet and a projection system allows one to do demonstrations and present simulations that can make a topic “come alive.” Finding such demonstrations and simulations often involves a web search. This writer has found the search engine at www.google.com to be particularly helpful.

Teaching In A Laptop Classroom: The first thing to realize is that a laptop classroom is actually two facilities in one. With the covers of the laptops down, it is an ordinary classroom; with the covers up, it is a computer laboratory. One can move seamlessly between these two scenarios and exploit each to advantage.

· If one is teaching in a laptop classroom in which each student has his/her laptop connected to the Internet, there are a wide variety of things that one can to. It is also helpful to have a program installed on the instructor and student machines that allows the instructor to monitor all of the student machines. This writer has used two software packages that do this: NetOp School and SyncronEyes. Such classroom control software not only allows one to monitor a student laptop, but also to take control of a student’s laptop and run it. 

A laptop classroom is suitable only for small classes, since the instructor has to be able to help those who have trouble with their laptop and the software being used. This writer does not see how one could use a laptop environment is a class of say 100 students. The ideal class size is probably no more than twenty. This writer has taught in a laptop classroom that had thirty students in it, but he needed a teaching assistant to help keep the class running when students encountered technical problems.

Mathematics Research Motivated by Technology: In the special topics course in differential equations the nature of the solutions of the classic equations of Chebyshev, Hermite, Legendre and Laguerre when they have polynomial right hand sides was studied.

Conditions were obtained that insure that these equations will have polynomial solutions. The approach was as follows: SNB will not solve an initial value problem for one of these equations with
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on the right hand for any[image: image2.bmp]. However, it will solve the initial value problem for any specific value of[image: image3.bmp]. By looking at the solutions to the initial value problem for a number of specific values of [image: image4.bmp]one then attempts to extrapolate to a general result. Then one uses this to prove that this is indeed the required condition and to obtain an expression for the solution to the initial value problem for any [image: image5.bmp]. 

Conclusions: Educational institutions must produce students who are able to function comfortably in an increasingly technological world. On way to foster the needed technological expertise is to use technology as part of the teaching and learning experience in the classroom. A number of approaches have been tried by a variety of instructors, a few of which were outlined above. There are surely many others, and the options will most certainly increase as technology advances. The challenge to educators today is to identify approaches, try them and then perfect the ones that work well. This is no small task and requires a great deal of effort. However, the rewards to both students and instructors who are involved in the creative use of technology more than compensate for the efforts expended.

PAGE  
1

_1057122768.doc
[image: image1.png]






