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TEACHING PHILOSOPHY- Peter Sherman

PRELUDE

My university level teaching experiences began as a graduate student at the University of Wisconsin- Madison in 1977. Throughout my graduate work I held TA positions in ME, EE, and MATH. I was in charge of lecture pit size courses, as well as laboratory courses, in addition to holding recitations. Even at that early stage in my teaching career I realized that my teaching focus was notably more concept-based than computational. For example, when teaching pre-calculus algebra I (unintentionally) engendered two distinct groups- those who, because they were intent on getting on into calculus, really appreciated my conceptual approach, and those who viewed the course as a necessary “evil”, and only desired to get a good grade by regurgitating homework problems in a rote fashion. This conceptual approach has continued throughout my academic career. And I am more convinced than ever that it is a necessary and valuable adjunct to the more and more popular computation oriented courses at universities. I believe that students need both. And even though my experience has led me to become more sensitive to students who may not have the capability or motivation to delve into concepts, I continue to exact a bimodal distribution of students, hence, a bimodal distribution of course/instructor evaluations. In fact, this distribution is more akin to the inverted bell curve than the traditionally desired standard bell curve. Statistically speaking then, this reduces the significance of mean instructor ratings. Consequently, evaluation of my teaching performance has been confounded, if not misjudged, using these measures of performance. For this reason, my teaching portfolio which follows will, I believe, exhibit a less traditional content. It is my hope, however, that it will reflect not only a high quality of learning in both the course-specific and broader sense, but my dedication to teaching, as reflected by the effort required to maintain and in fact evolve this less traditional teaching approach.
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1. THE GOAL OF ANY COURSE
While any course has many objectives, it is my belief that the foremost goal of any course at the university level is to aid in the development of the student’s ability to learn. It is this ability, especially in our rapidly changing world, that will enable him/her to make meaningful contributions over the course of an entire career. It is my belief that this ability will also be valuable in many other aspects of life, since, for example, the ability to learn can be invaluable in dealing with personal relationships, hardships, tolerance of others, and development of other life skills. It is, in fact, a capacity of the brain to integrate experiences, and to extrapolate their features to various areas of human, social and intellectual development. It is almost equally important that they should be able to communicate effectively. And by this, I mean not only clearly communicate the solution of a textbook problem. In the real world it is far more important to be able to formulate the problem itself in a rigorous way, and yet in a way that those in other areas can understand and appreciate. For, once a problem is formulated in such a fashion, one often has access to a variety of resources to solve it. These can include books, colleagues, consultants, and former instructors. 

In order of priorities then, the following are what I believe should be the goals of any university course:

I.  Development of the ability to learn and to effectively communicate.

II. Development of a firm grasp of no more than two or three major course concepts; a grasp that will remain with the student, and will allow him/her to more easily integrate key concepts from other courses in order to effectively address real world problems.

III. Development of an awareness of the scope and limitations associated with key tools associated with a major concept; at the very least, to know when they most certainly do/do not apply.

IV. Development of the ability to correctly carry out specific procedures necessary to solve classic textbook level problems in the area of the course.

2. OVERVIEW OF MY TEACHING APPROACH.
One might argue that the above goals are those of the majority of university level educators. I would argue, however, that if one strives to achieve them in the listed order of priorities, then that educator is not only unusual, but he/she is going against the trend of a system of university education in the U.S. in which the actual priorities, as reflected by the time and energy expended, are almost in the reverse order. And in this case, it is clear that to proceed from IV. to III. is difficult, at best, due to a lack of conceptual understanding. I would also argue that the vast majority of textbooks (at least in the sciences and engineering) also follow (or, perhaps even set) this trend. For this reason, and for others that are given in the next section, I rely primarily on lecture material to convey major concepts. I do use a textbook in every course that I teach; but for the purpose of providing examples and problems related to the topic at hand, and for remedial conceptual understanding. Also, the students tend to feel more secure if they have a textbook to fall back on. For, there appears to be a severe lack on the part of many educators to develop the students’ ability to take coherent notes that serve as a valuable resource for solving problems and taking exams. In fact, it is common knowledge that many students confront homework problems more often by attempting to emulate book examples than by understanding their notes. 

Objective II. above necessitates that course material be chosen judiciously. This is increasingly important, since many courses have the tendency to add constantly emerging applications, to the point where the book becomes voluminous and intimidating. Clearly, there are many drawbacks to selective treatment of material. But adherence to the above objectives necessitates this. Unfortunately, this accentuates the importance of the lecture material. It should be sufficiently area-specific to aid in solution of textbook problems, but also conceptual enough to allow the student to feel confident to attack problems in other areas. It is important to state that the student should not be expected to solve such problems. More importantly, they should have the confidence to pick up a book and learn on their own. After all, this is what they will have to do after they leave the university. Hence, it is most expedient and appropriate that they develop this skill while at the university. (It would be nice if they were aided in this skill throughout their pre-university education. But such is not the case.)  

Very often, homework, quizzes and examinations are used to aid in understanding course material, and assessment of the same. While I use these in all my courses, I also rely on project reports and classroom/office hour discussions. I believe that these are far more effective in developing the ability to communicate than the former. This format is used in every course that I teach, from a first course in statistics, to a graduate course in random processes. To say that this format demands more of my time and energy is an understatement. For, it is unreasonable to rely on a teaching assistant (TA) in these matters. Not only are many TAs  from other countries, but even those with fluent English have, generally, not been themselves trained to write a report. Therefore, they are unable to grade a report. Nonetheless, effective report writing is crucial in the professional’s workplace. And lack of training in this area is, in my opinion, a major deficiency and irresponsibility of the university system.  Equally important is the ability to discuss problems with others. However, this requires classroom time; time that some might argue would be better spent going through examples related to homework problems. My decision to utilize classroom time for discussion is premised on the objectives stated above. They have a book. They have class notes. And they need to learn how to learn outside of the classroom. The opportunity to develop communication skills outside the classroom is minimal.

Finally, I would like to address the concept of a course grade. I believe that the first, and foremost significance of a final course grade is as a measure of conceptual understanding of the area of study at the end of the course. Hence, I do not, in general use straight averaging of exams, homework, quizzes, and reports. In fact, the latter pose a bit of a problem in this respect. This is because the report grade reflects not only conceptual understanding, but also effective communication of the same. But a course in feedback control theory is not a technical writing course. And so, even though the report grade encompasses communication, it is unfair to the student and to a potential employer to have this play a significant role in the course grade. It is simply something that I believe should be nurtured throughout the university experience. Having said this, I will now briefly describe my measures for assessing the learning outcome, as reflected in the course grade. A major untraditional measure that I use is the trend in understanding, as reflected by grades throughout the semester. But this trend has no well-defined structure. Since my examinations are cumulative, in nature, the final exam does, indeed, serve as a measure of cumulative understanding. In fact, if I believed, based on this exam, and on classroom/office hour discussion, that a student was leaving the course with an excellent grasp of the course concepts, then that grasp will be reflected by a grade of A. This may happen (and has, on occasion), even if the straight average of exams, homework, etc. is at a C level. Of course, some students feel uncomfortable, at least, with this approach, as it lacks the clarity of straight averaging; a clarity which readily allows them to assess their grade at any given time throughout the course. It is also dangerous, in that it allows the student to convince him/herself that even though the performance throughout the majority of the semester has been poor (often due to placing greater emphasis on other courses where the measures are less tolerant), there will be an opportunity to “crash” learn the concepts throughout the last few weeks; enough to garner a passing grade. Unfortunately, this strategy all too often fails miserably. Lastly, I should note that because I am well aware that my teaching and grading approach is so untraditional, it is not surprising that some students who may know the material are nonetheless sufficiently uncomfortable may do poorly on exams and reports. For this reason, I encourage any student who feels that his/her final grade does not adequately reflect knowledge of the material to schedule a post-final grade meeting with me. The purpose of the meeting is to discuss elements in doubt, in order to arrive at a more accurate assessment. I do my best to make such a meeting a comfortable and unintimidating one. Granted, it is also untraditional. But I believe that it is one that students respect and appreciate. I have, on occasions increased a student’s grade by as much as an entire letter, as a consequence of such a meeting. 

The following sections provide elaboration of each of the points I have discussed here. If the reader of this document wishes, he/she may proceed directly to the appendices. They are self-explanatory.

3.  THE TEXTBOOK AS A SECONDARY SOURCE
It might be more appropriate to title this section as “Lecture Material as the Primary Source”, since this is, in fact, the case. I have already given one reason for this approach; namely, that my emphasis on conceptual understanding is such that most textbook are not well-suited as a primary source. But there are a host of other reasons that I believe are in the best interest of a true university education. They include the following:

(a) Development of note-taking skills- I believe that the essence of a lecture format is to emphasize and clarify key concepts, and to demonstrate their value using examples from a wide variety of disciplines. While a textbook may be sufficient for these purposes for a few students, for most, simply reading a textbook is inadequate. This is increasingly true in a society where reading skills are waning in lieu of sensory stimuli and fast food web feeds. In fact, I have significant long term evidence for this trend. Some of this evidence will be discussed in Section 6 concerning examinations. But the most direct gauge for this belief is that I routinely will ask to see a student’s notes during office hours, or I will randomly ask that the students turn in their notes for a given lecture. The majority of the notes are either notably incomplete, incomprehensible to both the student and myself, or simply absent. Throughout the semester I continue to encourage the students to not only review their notes from a given lecture prior to the next lecture, but to rewrite them and to leave space for needed clarification that should be sought no later than the next lecture. On rare occasion I will actually grade their notes as a homework. However, in general, I prefer to treat the students as adults, and not “punish” them for not doing something that they should have been taught to do much, much earlier in their education (i.e. during middle school, at the latest). Class notes can be an invaluable resource for subsequent courses, and as a refresher while working at a job. In particular, they can be far less intimidating than picking up a book, at least as a first step. This is especially true if the lecture activity has achieved the goals noted above.

(b) Adaptability- By this, I mean the ability to 1.) modify the level of rigor and depth of material, in response to the backgrounds and preparation of a given class, and 2.) bring to bear examples related to emerging areas within their discipline, as well as examples far removed from the same. The motivation for the latter is based on the fact that the concepts associated with a specific course, if understood sufficiently well, may be applied in other areas that the student may encounter later. And it may well be that such an application may turn out to be a creative one, in the sense that those who have been trained in the area may not be aware of its existence, much less its utility. 

(c) Development of Communication Skills- In the same way that evolving technology has diminished the students’ ability to read, I believe that it has tended to supplant the need to communicate. And this trend may be accelerated if web-based education alleviates the need for the classroom. But, the fact is, in the work place good communication skills are, far and away, the most important factor for good performance and productivity. It is, again, unfortunate that development of good communication skills are viewed as secondary, if not ancillary to many courses; especially those in the sciences and engineering. As an employer, I would much prefer an employee who can effectively communicate his/her lack of understanding related to a well-posed problem, than an employee who is well trained in solving textbook problems, but cannot communicate in relation to my real world problems. I would not ask my employee to solve a typical textbook problem. For, were my real problem so well posed, I would probably not need the employee. For this reason, I believe that development of good communication skills, both between the students and me, and among themselves, is a very important component of the classroom experience, and one that deserves time, energy and recognition, in terms of a course outcome. Once again, however, I am faced with including a measure of learning that is not immediately and directly related to course material. But because I am convinced of the need for, and value of this aspect of a university education, one that is so often shirked, at the student’s long term expense, I will continue to expend the needed class time and energy to aid the student in this respect.    

4.  THE ROLE OF HOMEWORK PROBLEMS
While I believe that homework problems are an indispensable tool for developing a firm grasp of concepts, I view them primarily as a means for the student to assess his/her understanding of a concept, to delve more deeply into the concept and to extrapolate the concept to more complex problems. Thus, they serve to prepare the student for examinations, and to develop the ability to learn independently. Because I weight so many other things, it is not possible for me to grade a large number of problems. Nor is it reasonable to expect the student to put large amounts of time into them, given that I expect them to rewrite their class notes, and work on a project. The latter will be discussed in section 5. Hence, I might or might not grade a random subset of a given assignment. I always discuss the most important problems in class; often prior to the due date. And at least during the first portion of the course I provide written solutions. But as the course progresses, I expect more class interaction in relation to any stumbling blocks. Formally, I make it clear that, in the absence of feedback, I will presume there is no “error” between what has been conveyed and what they understand. Of course, this is very often not the case. It is more likely that either a student is confused but too shy to speak, or simply has not looked at a given problem. In the former case, this is where the development of communication skills enters. In the latter case, I believe that it is the student’s choice. They need to be treated as adults, and take responsibility for their actions. This case is the primary motivation for pop quizzes.

5. THE ROLE OF POP QUIZES
What I mean by a pop quiz is an in-class quiz that the students may or may not have prior knowledge of its occurrence. In fact, I very often will tell the students that there is a high likelihood of a quiz within the next couple of lectures. So, in general, they do have some knowledge. The role of pop quizzes in my courses is twofold. One is to motivate students to keep up to date on the class and homework material, and to encourage class discussion. In the event of regular and enthusiastic discussions, in which the majority of the class participates, pop quizzes are less frequent. The second role is to highlight what I believe are the most important concepts; hence the ones that will almost assuredly be on an exam. Depending on the moral and the need for encouragement and/or better rapport, I may or may not collect a given quiz. Sometimes I will have them grade each other’s quiz. While there is a risk of peer embarrassment, as there is in calling on students to respond to my questions during class, I believe that the payoff, in terms of more open dialogue and improved communication skills, outweighs this risk. 

6. THE ROLE OF EXAMINATIONS
As in most university courses, my exams constitute a sizeable component of the course grade. As well, they also provide a measure of understanding to the student. Because of my emphasis on no more than two or three key concepts throughout a given course, they are also cumulative in nature. Hence, the best strategy to prepare for a given exam is to thoroughly understand the exam prior to it. My exam problems fall into four categories: 

(a) Problems designed to assess computational skills (50%)- These include proper use of provided tables and formulas, and proper construction of diagrams, charts, etc.

(b) Problems designed to assess basic conceptual understanding (25%)- These include proper selection of a formula or chart, development of basic models, and demonstration of a basic understanding of the same.

(c) Problems designed to assess advanced conceptual understanding (20%)- These include derivation of formulas, advanced understanding of charts and tables, and integration of concepts to solve more complex problems.

(d) A problem designed to assess extrapolative thinking (5%) This is a problem that usually has not been addressed at any length in class or homeworks. Its purpose is to provide a challenge to those few who relish a challenge.

The given weightings for these categories are approximate. Also, problems from more than one category are often included as parts of a single stated problem. But, in any case, problems from each category are usually flagged as such. To arrive at an expected distribution of grades, I assume that every student should get at least 45% correct in (a). This allows for mistakes such as simple math errors. Because of the basic nature of problems in (b), the average student is expected to get at least 20% correct. Allowing for 5-10% partial credit in attempting problems in categories (c), the average student is expected to get a score of 70-75%. The B-student is expected to have a score of 75-85%; and the A-student 85-95%. 

There was a time in my teaching career when I vowed I would never construct exams that were verbatim regurgitation of homework and quiz material. But the degradation of conceptual emphasis in university education has led me to break this vow, on occasion. And while student performance has, in such cases, improved slightly, it has not abated the frequent claims that the exam material was not covered in class or homework. This is very disturbing to me. It might suggest that an occasional student simply did not attend class or do the homework. But I think it more often reflects the lack of ability of students to read!  For, when we review what was, essentially, a thinly veiled homework problem in class together, there are moans and groans of frustration that they really did know the material, but simply misread the exam problem. And while a few may be lying, I believe that most are not. They simply have not been trained to read. And then I find myself at risk of penalizing them for this lack of training, as opposed to lack of conceptual understanding. So, on many occasions, I will have them redo a similar exam as a weighted homework. I have found this to aid in their motivation and understanding, alike. Unfortunately, it requires more of my time and energy to grade. It also usually requires more class time to be allocated, at the expense of other topics. But, I personally see no value in sticking to a cumulative syllabus, when the majority of the class is not sufficiently prepared to proceed. I well realize that to not cover a topic that is required for a subsequent course may cause problems for them and the instructor of that course. But, again, I believe that if they have a firm grasp of the concepts, then at the very least, they are prepared to pursue more or less independent study of the needed material. For, if they have no such grasp, then even though they may have been exposed to all the required material, they have not received the type of education that the university should be providing. Examples of examinations are provided in Appendix B.

7.  REPORTS- AN ESSENTIAL ELEMENT OF ANY COURSE
Depending on the course, and/or caliber of the class in a given semester, I may require either a single, more substantial project, or a few smaller projects. But in either case, the effort is most often conducted in groups. Typically, project reports typically comprise anywhere from 20% to40% of the course grade. Project reports provide a medium for what I believe are essential elements of a university education; elements that are not well-suited to exams or homework. These include the opportunity to:

(a) Integrate current and past course concepts in addressing more realistic problems.

(b) Solidify and develop a greater appreciation for solid conceptual understanding.

(c) Conduct independent investigations that entail utilizing world wide web and archival journal resources.

(d) Develop communication skills that are consistent with those very often required at the work place.

(e) Enhance student enthusiasm for the course material within the context of in-class discussions on conceptual, computational and application aspects of the project theme(s).

Clearly, projects require far more expenditure of time and energy than homework problems, both on the part of the students and myself. But the demands they place on the students are consistent with those of the workplace. Hence, I believe that they are essential to prepare the student to be an immediate asset to any entity that he/she may be employed by It also provides needed motivation for them to consider the pursuit of graduate studies. Finally, a quality project report can give a student an advantage in securing employment. For example, in engineering very often a statistics course is viewed as a course that provides only the most rudimentary of tools needed by certain companies, such as those concerned with communication systems and fault condition monitoring. For an undergraduate student to have a project report that demonstrates significantly more than rudimentary understanding, as well as the ability to work independently and in teams on a realistic problem, and to effectively communicate results is rare, and so, can be an impressive plus. Examples of project reports are provided in Appendix C.

8. OFFICE HOURS AND EVENING OPEN DISCUSSIONS

Office hours are typically viewed as a medium for clarification of topical issues. It may also be generally agreed that they provide a mechanism for development of communication skills, and for the instructor to better appreciate factors that might be addressed, in order to improve the learning process and develop a more comfortable classroom rapport with the students. But I would speculate that few instructors give them much weighting in assessment of a student’s performance. I believe that they can provide invaluable information in relation to:

(a) Clarifying a specific student’s understanding of a given concept,

(b) Assessing his/her commitment to trying to understand the material,

(c) Assessing whether the student is/is not on the “verge” of a good grasp of concepts

(d) Obtaining feedback for adapting classroom format.

For these reasons, and with the recognition that certain students may not always be able to accommodate scheduled office hours, I encourage students to set up individual appointments with me, and I offer evening open format discussion sessions for those who may be interested. This latter item is, I believe not only valuable in the above contexts, but demonstrates my commitment to their education. In keeping with my philosophy of a holistic education experience, I factor office hour and discussion session activities into the final course grade. To this end, I retain a record of these activities for every student. While I do not assign a formal weight to this activity, I use it routinely in deciding whether a student slightly below a grade cutoff should be bumped up to that course grade. While some students have viewed this with discomfort, since they would like the grade to be based on very clearly defined and quantified measures, I believe that the majority of them appreciate the fact that I recognize that a fair measure of their performance should include such activities.

9. THE MEANING OF THE FINAL GRADE 

Traditionally, the final grade is determined from the student’s performance, as reflected by a summation of weighted performance on exams, homeworks, and projects. My view of the final grade is, I believe, a more functionally useful one; namely, that it is a summary measure of the student’s grasp of the material at the end of the course. Certainly, most potential employers view it in this way, as do many graduate school admissions committees. And if the student views it in this way, it can be a more valuable aid in deciding whether he/she has a natural ability in the area, and hence, should consider pursuing higher level related courses. The difficulties with this viewpoint are clear. It is more difficult to arrive at a final grade in this way. And the student’s performance throughout the semester is more difficult to assess on an ongoing basis. Very often (much more than, I believe, most educators recognize), the material is not grasped in a nice continuous fashion. It is more akin to turning a light on. Things finally begin to click. I have seen this in the vast majority of my students in all the classes I have ever taught. But, if the course grade is computed in the usual way, and if the student’s performance has been less than stellar up to that typically later portion of the course when the light is ready to click, it is then quite possible that it will not click at all, due to the student’s lack of moral and feeling of hopelessness. And even if it does click, it is likely that the student will not take it and run with it. These are key reasons for my approach. And even if the student does not get the grade he/she thinks is deserved, there is a satisfaction that, indeed, real learning has taken place, and has been reflected, at least to an extent, in the course grade.

I should also mention that I do not grade on a curve. This is based on the belief that learning should not be relativistic. It is also based on my desire to not deceive an aerospace firm by having them hire an A student, whose grade was based on a curve, to design an airplane that I might fly in one day.

  Finally, I mentioned in Section 2 that if a student is not sufficiently satisfied with his/her grade, then I afford an opportunity to reconsider the course grade, based on a meeting. While relatively few students have exercised this option, I believe that the opportunity for them to do so contributes significantly to their belief that I very much care for them, and am sympathetic to possible inaccurate measurement of their knowledge. This also enhances the rapport between them and me. And it is an appropriate option, given my untraditional approach to university education. 

10. MEASURES OF INSTRUCTOR PERFORMANCE
Since my earliest experiences as a teaching assistant, I have been amazed by the items included in course/instructor evaluations. While there is usually some validity in terms of protocol, I believe that the measures of learning are fuzzy, at best. And it is a commonly held view among academics that a professor need not contribute significantly to the students’ education, in order to achieve high student ratings. To emphasize memorization of formulas, cover exam problems prior to an exam, and give high weight to homework problems that can be done in groups, or can be solved by simply following a similar example in the test are apt to convince the student to think that, because of good performance in these areas, real learning has occurred, when in fact, all that was learned is forgotten within a few weeks of the completion of the course. And then, not only have the students been deceived, but teachers such as myself pay a heavy price when these same students come to class thinking that they have the necessary preparation for the course. They have also been conditioned to expect those same measure will be used, when in my class they will not. Over my teaching career I have had more than a few students confide in me at the end of a course that they finally realized that their grade of A in a prior course in no way reflected their level of true understanding. And an even sadder experience is to have a student say that, although there is appreciation that I want him/her to learn to think, it is too late in the undergraduate program for that. 

I am required to hand out course/instructor evaluations for every course I teach. But I view them as an entirely inadequate measure of my performance as an instructor, as well as a measure of learning. For this reason, I typically include additional questions that better measure these. Examples are included in Appendix  D. The evaluations included in this appendix are typical of those I have received throughout my teaching career. They are notably bimodal. Very few students are indifferent to my approach to learning. They either have a very high or very low opinion of it. I desire that all my students recognize the value of my approach at the end of the course. But many do not, at least at that point. I have received feedback from students much later than that time, and it has all been very positive. Examples are given in Appendix E. I will continue to be very sensitive to the students, and will try to help them in any way possible to overcome the many social and educational impediments to true learning. But I will not allow standard types of instructor evaluations to play a role of any significance in this regard. I realize that I will never be the educator that I aspire to be. But I will continue to give my best effort. And I believe that, if nothing else, the vast majority of students respect me for this. This respect is, I believe, also a measure of my performance.

APPENDIX A.               COURSES TAUGHT WHILE AT ISU
Engineering College

·  Feedback Control Systems (AER 431, changed to AER 351)

· Feedback Control Systems II (AER 432)

·  Dynamics (AER     )
·  Vibrations (EM 345)
·  Vibrations II (EM 545)
·  Mechanical Systems & Control (ME 345)
· Random Processes & Kalman filtering (EE/ME/AER/MATH 573)
Department of Statistics
·  Statistics for EEs (STAT 333)
·  Statistics for CPEs (STAT 331)
·  Statistics for science and engineering (STAT 105)
·  Statistics for researchers (STAT 447)
·  Hilbert space applications to statistics & engineering (STAT 517x)

