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Doing The Homework
The Math Advisory Panel is chartered to make recommendations for the best use of scientifically based research to advance math education. Unfortunately, this charter may limit exploration in the one area that offers the very best promise for extensive and relatively quick advancement.

Because they are new, we are just beginning to explore the potential impact of personal computers on math instruction. Relatively less research exists to recommend their applicability. Yet common sense and observation of computer technology’s effects in other areas tells us that tremendous possibilities may be at hand. We wish to take the opportunity today to comment on these possibilities and to ask that the Panel’s charter be extended to include them in their deliberations.

Ask any good math student. One rule stands above all others for maintaining success. DO THE HOMEWORK. Whether you’re born with a personal liking for math or are lucky enough to have a teacher who makes it interesting, you still have to do the homework. And while a good teacher may be able to make math class a little more fun, the best way to make it something to look forward to is to show up with your homework done.

This overriding importance of homework tells us a lot. It tells us that students’ practice activities at home may deserve as much of our attention as teachers’ teaching activities in the classroom. Teachers won’t argue. They’ll be the first to agree that if they could assign as much homework as students needed, and if they could rely on that homework to be done, their students would all be getting A’s.

But, of course, it doesn’t work like that. Students have only so much time for math homework. Only the best students routinely have time enough. The rest accomplish what they can while wrestling with uncertainty and frustration. As these increase productivity declines.

The situation calls for a clear solution: Provide more time for homework. Decrease uncertainty about how to do it. Decrease frustration due to failure.

One solution for a struggling student is a tutor. Typically, tutors help with the homework and try to break things down into simpler steps and concepts. Tutors also help relieve frustration by providing encouragement and satisfying feedback. Good tutors work and students like working with them.

Software is a technical solution that may be compared to an effective tutor. Software can be instructionally efficient, meaning more learning is accomplished in less time. Software may also be engaging, meaning that students may choose to spend more than usual amounts of time working with it. 

Software can achieve clarity by presenting material in smaller, more understandable increments. It can also offer wide varieties of examples and presentations. Software can provide exercises of varying degrees of difficulty, taking things step-by-step if necessary. It can adjust to the current needs of the learner. It can provide immediate feedback. It can let learners work at their most effective pace. The list goes on, and everything on it adds up to more success and less frustration.

What is envisioned is curriculum related software that teachers may assign as an alternative to traditional homework. Problems are provided along with help screens, definitions, examples, and tips for solution. There is also plenty of immediate feedback and positive reinforcement. Effective software will enrich the homework experience and students will make more time available for it. On the other hand, effective software will also be efficient and students may find that less time is required to achieve the same learning goals.

Providing the software described will take a huge effort. Some already exists, but mathematics comprises a mountainous area of study and when it comes to instructional software to support it, we’re still approaching the foothills. However, many hands make light work. As much as any other subject of learning, math consists of identifiable topics and sub-topics. Addressed topic-by-topic by a great number of developers, the task of developing instructional software becomes doable. The output will constitute a library of tutorial math utilities organized by topic.

There are other reasons to engage large numbers of developers. Ironically, this huge task is one where duplication of effort is desirable. There are criteria to enable initial screening of developers’ products, but their ultimate effectiveness will be determined in the crucible of student usage. That, along with existing varieties of approaches and student learning styles, calls for differing and possibly competing treatments of a given topic as well as development of numerous topics.

We see the need for a fertile and inviting environment for the products of software teams. Developmental groups, small ones in particular, need assurance that a track exists for their output to be reviewed and put into service. This would likely include something along the lines of a royalty program based on software usage.

Introducing topical math utilities to teachers as adjuncts to traditional homework deserves consideration. Performance feedback to teachers will necessarily be among software screening criteria, but additional guidelines for the use of utilities are called for.

Additional thoughts pertaining particularly to math education software:

· Implementation can begin quickly.

· Effectiveness is easily tested and thoroughly measurable.

· Revision based on measures of effectiveness is easier.

· Alternative approaches may be tried and objectively compared.

· Dependency on teachers with strong math backgrounds is reduced.

· Student progress is easily tracked and analyzed.

· Large gains in learning efficiency are available. 

· Translation to other languages is easier.

There is this final thought about software supported instruction. If you follow certain fundamental rules, you can’t help but get it at least a little bit right. And if you pay attention, you will steadily learn where and how to improve it. The Panel’s recommendation for a systematic application of tutorial software to support math topics can launch a process that will build on itself and better itself as it is used. 

And more and more students will start showing up for math class with their homework done.
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