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I teach physics. I teach physics to physics majors, other science majors, math-majors, engineering majors, pre-
med and pre-pharmacy students, etc. Their experience with physics ranges from absolute zero to several courses on a 
three hundred level. I teach over two hundred students per year and probably only about a couple dozen of them are 
eager to learn it. The rest are either required to take it and cope with just waiting till the clock reaches the hour mark 
or learn it diligently because they believe that they need it, but without interest. In principle, I can teach for exams or 
for grades and try to more or less satisfy everybody, thus serving the worst and short-changing the best students. 
This, however, does not inspire me and this is why I am doing something different. 

One of the main components of teaching live (in class), distinguished from online courses, is that we teach the 
students not only of how to solve certain types of problems, but, in a sense, of how to live, and we have to be role 
models. I know this from my own experience: I am most grateful to my best teachers for their style. The courses 
which they have taught were parts of that style. I try to live up to those standards, and this is a rather strict 
commitment.  

When a typical student passes a course, what survives in the student’s memory, especially after a break? In 
other words, what do we teach them at best? I think that we teach a way of thinking, a method of learning and 
connecting the material. My ideal student may not remember some formulas (those which he would not be using at a 
time), but he would be approaching problems the same way I do, and he will remember that course, because he has 
learned the method of how to approach and tackle the unknown.   

I define a student’s success as a degree of a relative change of this student in the process of taking the course. 
This of course includes learning new material or structuring previously dispersed parts of knowledge. However, an 
important part is the relative change in the mindset of the student. This is especially important for non-physics-
majors who might be taking physics for the first time. The taking of this course is successful only if it changes the 
student’s way of thinking; and it equally counts as my success as a teacher. 

In order to achieve this goal, the environment such as classroom and all organization should be up to highest 
possible standards. The atmosphere should be professional: no talking in class, cell phones must be muted, the class 
should start and end on time, the assignments should be graded in a timely manner, etc. Then I start building trust 
between me and my students, a trust based on the understanding that we have a common goal. This trust is the main 
component of the classroom atmosphere. In order to learn, the students have to do a certain amount of work and I 
have to do this work as well. Doing this over and over, I know what steps are particularly difficult and I tell the 
students to be cautious as I would have warned them that the path is slippery.  

When I teach mostly physics majors on a higher level, I approach the students as colleagues with whom we 
have to learn the material together; I respect their different approaches, ideas, and difficulties. These students also 
have different backgrounds and it is not unusual that a certain topic (deemed to be covered in some other pre-
requisite course or just the course which is supposed to be taken before a given class) is not familiar to several 
students. Then my goal is to swiftly cover this topic or at least describe its consequences. I always try to anticipate 
this and be prepared.  

In this respect, I think that it is also important to design a course schedule in such a way that it makes it natural 
for students to select a correct sequence of courses. When I came to the Physics Department three years ago, there 
were problems in the Fall schedule, because of which the students had to take the three hundred level courses in the 
wrong sequence. I have explained this to the faculty and the schedule has been changed by swapping some courses 
between the Fall and Winter semesters and changing the schedule. These easy changes help both the professors and 
the students.   

The selection of the book and material are also very important. The material has to be chosen in such a way 
that certain constraints are satisfied; i.e., certain topics must be covered, otherwise the course is not valid. If these 
constraints are satisfied, then I choose the rest of the material such that most of interesting topics are covered. I like 
to share my insights with the students. This makes the course personal. Usually it is only relevant for higher level 
courses. In order for such a course to be successful, I think that it is essential that the instructor does research in 



physics. This makes the higher level courses more real, more attached to the contemporary problems. The students 
naturally see connections and it gives them some flavor of research. It can also give them hints on the areas which 
would be potentially more interesting for them if they plan to pursue an academic career. 

There is an issue of selecting a good book for a physics course. This issue exists on all levels. There are many 
ways to teach almost each course. These ways are dictated by different goals of those who design a course. So 
ideally, an instructor has an ideal book, which he or she would like to have for a course. Sometimes instructors write 
books, but this does not happen too often and it impossible to write books on all subjects and levels. Because of this 
we have to choose books that correspond to our individual views and style. Sometimes, a certain book is good except 
for a given chapter. In this case I use the book and make a chapter from another book available to the students. In all 
higher level courses I make a decision about the book every time I teach. I was fortunate to find several books, which 
were not used at the OU before. On the introductory level, the problem of book selection is even more complicated, 
since it has to be coordinated with the rest of the department. I always try to find a better book and I participate in the 
committee, which decides this issue. I am doing an additional work with Cengage and McGraw-Hill reviewing and 
checking the accuracy of their books on Introductory Physics, which gives me a good insight on which books are 
better. 

One of the aspects of style in physics is related to “what to teach” in the frame of a given topic. In this aspect, I 
always try to teach physics and math “how it is” rather than “how to do it”. The difference is very significant. If the 
student learns “how to do it”, the student memorized the application of a certain method to certain problems. Then 
the knowledge never gets connected. On the contrary, if you understand how it is, it is possible to connect one 
paragraph to another, one effect to another and the whole knowledge becomes connected. True science is not about 
facts, but about how they are related. This aspect is very important for me, but this may not go easy with the students, 
because the “grade” is more related to “how to do it” and “how it is” may not be practical in the short run. “How it 
is” is related to the proofs, and “dry” proofs may not be appreciated by the students. At some point, I have designed a 
method of teaching introductory courses with hidden proofs. I do not separate the theory and examples and just do 
example after example, but while solving problems I do the needed proofs. The selection of problems, which allows 
me to do this, has to be done very carefully, but as soon as it is done, it works quite well. This method with 
limitations works for higher level courses as well. 

In approach to the means, I look at what is available. I used to use chalkboard, give Power point presentations, 
and write with color pens on transparent rolls. However, at the OU I found probably the best tool for me, the 
StarBoard. This tool allows me to write clear enough on the computer screen. This does not blind me and I can 
almost immediately have an eye contact with the students. The students see a projection of the computer screen, 
showing a pen of switching color and width, as necessary, on the classroom screen. After lectures, I save these 
screens as PDF files and post on the Moodle to make them available to the students. This does not affect the 
attendance, but if a student misses a lecture or misses something at the lecture in notes, they are immediately 
available. This style is good for all introductory and three hundred level courses because the students want to watch 
how everything is done, where it comes from, character by character. PowerPoint presentation may be less work and 
they may look neater, but the students lose the instructor. I used to use them in introductory Astronomy courses, 
where I needed to show many pictures, but even then I use a virtual pen to draw on them. Sometimes I just pick a 
problem in class and solve it al fresco. This makes the course fresh and the student observe my “true” approach to 
the problem. Of course, in order to do this, the professor must be on top of the course. However, if I make a mistake, 
which happens, I usually show it to the students and either correct it or return to it on the next lecture. 

Thus, I explained how I create a productive learning environment, which inspires and motivates students. 
However, this is not sufficient if the standards are not high enough. Sometimes, the goal is set by the circumstances, 
e.g., when I taught a course preparing the students (a good half of the class) for the qualifying exam, I simply set a 
plank at that level and kept it. In many cases, this may not be possible. The standard is somewhat set by the book, but 
even that may not be sufficient. Usually I determine the level of the audience very early in the semester and set the 
highest acceptable level of teaching. I am usually trying to pull the weak and not to bore the best students. I explain 
what is necessary to understand in order that the course was valid, but reserve an opportunity to say something like 
“physics majors should understand this proof.” The exams should also be given on the highest level, acceptable for 
the students. I want them to compete with themselves, do better than they thought they would. Many of them just 
need me or somebody else to stand by while they are solving a problem because of some fear. I try to do it if I can 



and sometimes it works, the students learn to overcome fear, gain self confidence and start winning. These little 
victories are mine as well and they are a viable part of education. 

When the course ends, the students write their evaluations of me as a teacher. I read them. Many students 
compliment me for the excellent knowledge of the subject; many of them exaggerate it. Some complain about lack of 
clarity in speaking (I have a Russian accent) or writing on StarBoard. I am gradually working on both, especially on 
the latter. Many students agree that I am a nice caring person, but some say that I cannot transfer my knowledge of 
the subject to the students. I am working on this and take into account any constructive suggestion from them. The 
method of teaching through examples mentioned above was inspired by the students. However, I admit that my 
method is not going to work for any student, because it is aimed at a student’s conscience and assumes a certain 
degree of openness to something new and adequate level of abilities. 

My overall goal is to pass more mature and knowledgeable students with the understanding of the scientific 
method and the ability to apply it to the problems that they encounter in their lives. I want them to apply it regardless 
of the field because I am convinced that the scientific method of thinking and decision making is one of the most 
brilliant pillars built by humankind and I believe that every educated person in the 21st century should be using it. 
Thus, I feel a responsibility to convey this knowledge to our students, but I am a physicist and this responsibility is a 
part of my profession and therefore excellent teaching is a part of my fulfillment. 

  


