The Value of Involvement in Learning: A Teaching Philosophy by David Howard

"Tell me and I'll forget. Show me and I may not remember. Involve 

me, and I'll understand."  --  Proverb

As a graduate student at Georgia Tech, I have taught multiple courses ranging from Calculus 1 through Differential Equations. In each teaching experience I observed students making errors that I specifically told them to avoid. I lectured on how to solve certain problems and yet, when the tests came, the students would get these questions wrong. I realized the validity of the above quote, as students were indeed forgetting what I told them. I believe students need to be involved in the learning process in order to fully grasp the material. An important part of this involvement is making sure they are motivated in learning the material. Thus, I spend a significant amount of time showing them why this course is important and why the material is interesting. I also increase motivation by telling them some of the course is designed to help learn other skills outside of mathematics that will be useful in their future.

When I taught Calculus 1 this past summer I worked on trying to increase involvement with the students in the class. In each class period I combined shorter lectures with collaborative learning assignments in hopes of making a more learner-centered environment. The results were excellent. I found that students test scores were better than my previous test Calculus I averages. I found that students were engaged in what they were learning. Even when they did a problem incorrectly, or they couldn't solve it at all, they were actively learning from their mistakes and they would see how to get around certain difficulties rather than me showing the answer in advance. Also, the students responded very positively to this. I had students say to me directly and in my class evaluations that the large amount of collaborative learning helped them understand the material. These same students said they had received a D or F in the previous class and they received an A or B in my class. Additionally, they told me they appreciated being more involved and found it easier to be in class rather than listening to a lecture for the entire class period. I plan on structuring my next course in a similar fashion after seeing such success.

Just as students must be involved in the learning, as a teacher I try to be involved in guiding them in the right direction on the path of deeper understanding. An important part of this guidance is giving constructive feedback to the students. For example, whenever a student comes to me for help I employ the Socratic Method to help the student find the right answer. I find in giving them a leading question they will find the answer on their own and will be involved in finding the solution. I find that this results in them understanding the material better which often increases their motivation to learn in the classroom, especially among the weaker students.

I find giving constructive feedback is not enough to motivate students. Often, engagement is a problem in the class. Many students when taking a math class do not see the point of learning the material. This quickly results in students trying to coast through the class. I therefore try to give them reasons as to why learning the material in the class should be considered important to them. In my recent courses I have been giving a take-home problem-based learning question as part of their test grade. These questions use the material we have learned in class and try to apply the topic to a real world situation. For example, in my Calculus II class I asked the students to find an appropriate curve (given certain specs) for the design of a roller-coaster by using a Vandermonde matrix. The purpose of my take-home questions is to relate what they are doing to a practical application and thus learn how to use calculus. Seeing how the material is used in the real world encourages motivation but still most students aren’t planning on building roller-coasters. As a result in my Calculus 1 class I implemented a project whose title was “Why Calculus is Important”. I asked the students to determine how calculus is used in their respective discipline and to give a poster presentation reporting their findings. I encouraged them to seek out professors and upperclassmen in their own disciplines to discover where they would see calculus used outside of this course. The results were even better than I had hoped. The students made very elaborate and well considered posters. I also received very positive feedback for the assignment. The students said they realized why the institute required them to take the course and they felt more prepared in what lies ahead in their college career as a result.

Putting structure in their learning process in an effort to improve their learning habits is another important part of my teaching strategy. First, before class they needed to read the chapter and answer reading questions on the topic before coming to class (these were required to encourage reading). Next, in class I would lecture on the topic for approximately 20 minutes, and the remainder of the class was dedicated to working in groups. In the following recitation section the teaching assistant fielded questions about the topic. Half a week later they were given a one-question quiz on the material and finally it was tested on an exam. I adopted this structure because I think seeing a topic multiple times and in different ways helps develop a better understanding of the material. As a corollary of this, I hope students will develop better study habits (i.e. they will witness there are better ways than cramming for exams). I also hope they will see the value of collaborative learning where they can get peer feedback and share ideas to solving problems. I hope this will in turn also increase their self-confidence as they see that other students find math challenging too.
There are more learning tools I would like to include in the classroom in the future. One such idea is to use a program like MyMathLab for a homework system. Since I have experience designing and developing problems for MyMathLab I have seen the usefulness of this program. MyMathLab gives students homework problems similar to the textbook problems and offers students immediate feedback when wrong answers are entered. It also offers a sample problem with a guided solution similar to the one they are working on. Lastly, it will break the problem into steps if the student is struggling with finding the answer. This program offers a valuable resource at times when an instructor is unavailable. It is far better than the book alone because the students can not get constructive feedback from the book. When a student comes across a problem in the book they cannot do, they would have to either give up or wait for the next time an instructor was available. Even if the students have the solutions, they are only shown the solution and thus “may not remember” how to find the answer. With MyMathLab every problem has the student involved in finding the solution.

Another idea I would like to incorporate is using a mathematical program like Maple. I used it in my Spring Calculus II class to help explain how the area of a region under a transform changes by the determinant of the transform. I believe it helped the students visualize the effect of a linear transform on a region. I think that Maple could be used elsewhere too. As an example, the graphing functionality of Maple can help students understand the importance of Taylor Polynomials and how well they approximate a base function. Students can graph the base function and see how many terms of the polynomial they need to achieve a certain level of precision and what happens to the estimate the further distance the input is from 0 (or wherever else the polynomial is centered). I feel this idea would be well received by the engineers particularly as they will have to use Taylor polynomials in future engineering classes. Having a working knowledge of Maple also has other benefits that may help them beyond Calculus, such as solving recurrence relations. 

My main goals when teaching are to have the students learn the material, see why it is important, and learn to apply the material outside of pure mathematics. I also want to develop them into better learners and see the value of collaborative learning. I believe the students need to be involved in every step of the learning process in order for them to best accomplish these goals. As a necessity students need to be motivated to learn and I think the instructor should help students become and stay motivated during the course. I find this especially true in mathematics as often students find it unclear as to the importance of certain topics and thus do not care to be deeply involved. I believe they will look to just get through the class and receive a certain passing grade. In these beliefs I am always looking for new ways to better achieve these goals in the classroom. In the end I succeed when my students succeed.

