5. Classroom Basics
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In this section, we look at some techniques, practices, and manners to use in teaching any type of a mathematics class, as well as some things to avoid.

Classroom Essentials

· Be Prepared

Before entering the classroom, you should prepare thoroughly for teaching the class, both knowing in the mathematics involved, and in knowing what you are going to be doing. We discussed in more detail in a separate section.

· Gather Your Thoughts and Materials before Going to the Classroom
Even if you have reviewed the mathematics and have a good outline for the class, you need to allow some quiet time before heading to class. This will give you time to be more relaxed, and not so frantic as the class starts. In addition, be sure to have your notes, text, chalk or markers, computer, projector, or other material with you. For this reason, it is probably best not to have your office times immediately before the start of a class. 

· Arrive Early and Start on Time

You should always arrive in class well before the starting time, being available to greet the students, to prepare the classroom, and to give the impression that you are ready for work. Dashing in at the last minute, or worse, sauntering in several minutes late fails to exhibit the professionalism that should be the norm. Also, in case you have violated the suggestion above, you may have time to get to your office to retrieve any materials that you left behind.
It is extremely important that you arrive early if you plan to use a computer or other technology. There is always a good chance that the equipment in the classroom will not function correctly, so allow enough time to make adjustments.

Starting promptly conveys to the class that you are serious about the time that you have for them. It is a professional attitude. It also helps to encourage them to arrive on time themselves.

· Finish on Time

There are two ways that you can go wrong on finishing the class. The first is by consistently running over the allotted time. There may be occasions where it is necessary to do this, but they should be rare. Students do not appreciate being held captive for elongated sessions, especially if it is due to poor organization on your part. In addition, if you run late it may be difficult for them to arrive on time for the next class, lab session, or other event. Just as teachers need time to arrive in a classroom and collect their thoughts, students need to do this as well. 

To keep from doing this, keep an eye on your watch or the clock on the wall. If you see that you are near the end of the class period, finish up what you are doing and do not start another topic if it will require you to go beyond the allotted timed. Most of the time you can cure this problem but planning in advance what must be covered, and allot appropriate amounts of time for doing so. Optional material can be save for the end of the class so that you can cover it if there is sufficient time, and not be distressed if you cannot present it because there is not enough time.

The other problem is finishing too far before the end of the class. Again, there may be an occasion where doing this is appropriate, but it should not be a normal practice. It certainly is not a professional practice. However, do not extend the class time by filling in with items of little value or interest, or in talking about unrelated topics. Most class sessions there will be more than enough extra things that you can add in an extra five or ten minutes. This is especially true if you are able incorporate technology to provide visualizations of important ideas.

Other Techniques that Can Be Beneficial
· Taking Attendance 
Different teachers have different philosophies about requiring attendance in university courses. Many believe that it should be left up to the students. Those who want to take advantage of the educational opportunities can, those who want to forego them can do the same. Others want to provide external stimuli to prod lacksidasical people to use the recourses that the university and government provide and parents expect. In any case, the class you take may have a component weighted in some regard on attendance. In addition, way of adding (or deducting) points at the end of the class. In this case, it behooves you to do this and get a legitimate record. 

If the class is not too large and you have a good memory, one way to do this is to get out your class list, look over the class, and tick off those who are present. If the class is large and your memory is not, you need to find another way. Generally, calling roll every day is inefficient, spending valuable class time on a secondary theme. Passing a signup sheet is generally a poor idea, too, as it is too easy for class members who are present to write the names of their friends who are not there. One way to minimize this is to pass out individual cards to each person. Another is to use several smaller signup sheets (say one for each row), and compare the count on the sheet to the number present. Undoubtedly, you can come up with other variations. If you give quizzes, the problem is simplified because you have a name on each quiz. However you do it, you need to take into account what to do with those who come in late or leave early. 

· Quiz Policies

If you give quizzes, you similarly need to decide what to do with latecomers. Ideally, you should get directions from the course coordinator. One technique is to allow latecomers to take the quiz as they come in more than a few minutes before the end of the time allotted for the quiz. However, they must finish at the same time as everyone else. Whatever the policy, it should be enforced uniformly for everyone throughout the entire semester.

· Handouts

Sometimes it is helpful to provide material in addition to the text and lecture notes. This can be apparent after a standard presentation leaves something to be desired, or when you can tell in advance that a well-designed, but somewhat complex, argument or visualization would be of help. In this case, you can either provide a printed handout or put the material on the Web. Doing this can be time consuming, however, and not all of the students will find it helpful. So try to limit this practice.

· Leave the Room in Good Order for the Next Class

There are few things as annoying to a teacher than coming into a classroom and finding the board filled with writing, the seats in the room rearranged, or various papers strewn around. Occasionally in various prestigious (and not so prestigious) universities heated verbal arguments and bad feelings have arisen over such situations. Good manners dictates that we should always erase boards after we have completed a class, and ensure that other aspects of the room have returned to the standard setting if we have made any changes. 

Some Good Techniques

· Speak Clearly

When talking in a classroom, you must be certain to speak clearly and loud enough to be heard throughout the room. Your pace is important, too. While talking too slowly can lull the class to sleep, talking too rapidly will lose them. It is generally best to use common words in your presentations, in addition to the technical terms of mathematics. This is especially true if you are not speaking in the native language of the students in your class.
· Write Legibly

Writing well on the board does not come naturally to everyone. It is important to be able to write legibly. If you are not good at this, practice. Also, you must write large enough to be seen in the back of the room, and to avoid writing low on the board so that student heads block to material from those in the rear of the room. It is also good to divide the board into sections, and write in the same general area. Try to avoid writing tidbits in every clear nook-and-cranny of the board.

· Look at Class Members
In teaching mathematics we spend a lot of time writing on a board at the same time we discuss what we are doing. This can make it hard to establish good eye contact with our classes. Nonetheless, it is important for you to strive to look at the members of your class. One way to do this is to pause after a line or two and turn toward the class. Try to pick out specific individuals when you talk. Often you can get an impression of how your presentation is going. Do not just gaze into space or over the heads of the class.
· Throw away worn out writing markers

If you are writing with chalk, this section does not apply to you. However, if you work on white boards or use an overhead projector, you will be using a flow pen that eventually starts to run out of fluid. When this happens the markings on the board get fainter and fainter, and consequently harder to read. The best thing that you can do in this circumstance is to throw away the implements so that no one will be tempted to use them again. Life is too short to try to need to use the last drop of fluid. Your students will greatly appreciate this, as they will be able to read your writing. By the way, if you are using an overhead projector, use pens that are designed for that, and (unless you want to save permanent versions of everything you write), make sure that the ink is washable and not permanent.

· Provide enough time for students to write notes

It is easy to go blithely along explaining how to work a problem, prove a result, or interpret what you are doing. However, if you do not provide time for students to take notes, many of them will fall behind and not be hearing what you are saying. Thus, your wonderful explanations will be lost. In the United States you would probably be asked something like “How do you know …?”, which is what you just explained clearly a few minutes earlier. In Korea you probably will not get that question, but some of the students will be in the same situation. 

Thus, although leaving dead silence for too, long a period is not wise, periodically slow down or stop talking, and wait for the class to get caught up in writing. Remember, you can probably talk faster than most people write. Some teachers use another technique, and that is take a few minutes to talk about something else not directly involved with the idea, but of interest to the class. This takes skill in order not to turn the class into a discussion of inessentials, so it is best not to do this too often.
Some Bad Techniques

Most of the positive ideas mentioned above had negative flip sides as well. Here we will list some of the most frequently encountered bad techniques that appear in some classrooms. Please strive to avoid these.

· Do not constantly face the board and talk into it
Doing this isolates the teacher from the class, makes the presentation less interesting, keeps you from seeing the reactions of the class, and makes it harder for the class to hear you.
· Do not talk too quietly or mumble

Some people are overly shy in the classroom and talk very quietly. You cannot be this way. Talk in a clear, distinct voce in a volume that can be heard throughout the room. Similarly, do not mumble. 

· Do not stand so that you block the board

This is a cardinal violation of good teaching practices that nonetheless occurs frequently in the mathematics classroom. It is natural for us to stand right in front of what we are producing on the board. You must develop skills in standing back and writing away from your body. Also, after you finish writing, stand back so that everyone in the class can better view your work.

This problem also occurs when you are using a computer-projector combination or an overhead projector. Depending upon the placement of the projector, because it projects a wide array of light, you need to work at having a hand, arm, or torso in front of the projector. In this case, you have to opposite difficulty of writing on the board. Now you are looking at the class, and may not realize that part of your body is blocking the output.

· Don’t hide face behind paper or your hands
Over the years, eventually you will want to develop the skill of being able to conduct most of your classes without constantly referring to notes. However, if you do use notes, avoid periods of talking while holding them in front of your mouth. In the same way, do not hold you hands in front of your mouth. Both techniques are somewhat rude, make it look like you are somewhat unsure of what you are saying, and makes in more difficult for a student to hear you.
· Avoid Partially Erasing the Board
Another bad habit that it is easy to fall into is erasing only enough of the board to fill in the next amount of material that you want to write. This is a bad practice. Erase a large area before proceeding. Just as in writing on paper, it is easier to read and concentrate on material that has open space surrounding it. Also, students will not be distracted by nearby unrelated material. As another aspect, if you work a problem, and then want to do a “What if (?” investigation by changing a parameter, constant, or other aspect, write the expressions over again rather than erasing individual symbols of your old work. Students will need to rewrite everything or lose the ideas, and this technique makes it difficult for them to do so. Incidentally, in erasing the board at the end of the class period do a good job. The next teacher might be tempted to start with a board that is only partially cleared and the results will not be good.

· Do not talk too fast
Talking too rapidly is a fault of many teachers, especially when they get enthused about a particular topic or feel that they have a lot of material to cover in a limited amount of time. Those teaching in the student’s second language especially need to be aware of this. Periodically check yourself to examine your speed. Incorporate some pauses along the way, too.
· Do not bluff on reasoning

Occasionally (but hopefully not too often) you may find yourself forgetting how to do something, or not recalling why a certain result is true. In these cases do not try to bluff your way through. Pause and try to recall how it goes, but if that fails, admit that you are having problems and will come back to it at the next class. Be sure that you do find out how to do things and do come back to it. 
On a related aspect, often books or teachers are tempted to use the phrase “It can be shown that (”, especially if they do not know how to do it. If you do this, of course make sure that the statement is true and that in fact that the result can be shown. But, again make every effort to ensure that you either know how to do it, or where to find the result.
Try to Avoid
· Including too many extraneous conversations

Occasionally, students may find it interesting to hear something of your personal life, past teaching experiences, or other aspects not related to the course. However, these comments should be held to a minimum.

Things to Work On
· If classes indicate that they have not followed your presentation, think of way to clarify what you did or said, and have available another approach that can be taken.
Sometimes, despite your best attempts, some (or perhaps all!) of the students in a class will still not be able to solve a problem, or understand the proof, or see what the idea is. In this case, you need to try to find alternate ways to explain what you have done. Or, you might want to use an entirely different approach. Doing either of these often comes through years of experience. On thing to avoid is trying to convince them by intimidation. I have has teachers who, when questioned about their presentation, would say essentially the same thing, only louder and more forcefully. This is not a helpful approach.
Observations from Elsewhere
· Howard Gage’s intentional pauses

Probably the best teacher that I ever worked with was Professor Howard Gage of Whitworth College in the United States. He was a master teacher who had developed excellent skills in explaining mathematics and computer science to a wide range of students, and established a wonderful rapport with them. He was one individual who could successfully go off on a tangent from time to time. After doing this for a while he would ask his classes, why they though he did this. He then explained that while they hoped that would find the material useful or interesting, the main reason was to give students time to catch up. He had another skill that made his teaching stand out. He was equally good at writing with either hand. He would start writing with his left hand, and then in an almost unnoticeable fashion switch to his right hand. If often took students weeks before they noticed this. This ensured that he was not standing in front of his work, but also required him to build in more pauses in his presentations.
· International TAs and Faculty Teaching in English in the United States

Different cultures seem to react differently to having international teachers with an accent. I taught at the University of Papua New Guinea at three different periods for a total of 9 years. During that time the Mathematics Department employed faculty from a diverse range of English speaking countries (Australia, New Zealand, England, Ireland, Scotland, India, Sri Lanka, Pakistan, Bangladesh, and the United States) as well as from such non-English speaking countries as Germany, Poland, Slovakia, and Russia. We all had noticeably different accents, and some were initially difficult for me to understand, yet most students willingly tolerated them and adapted quite well, although for many of the students English (the language of education in PNG) was their second or third language. On the other hand, I have found that many students in the United States are less tolerant of international faculty who are easily understandable, even though that have some accents. Here is a story that discusses the issue when one state was considering legislation concerning the situation.
http://chronicle.com/weekly/v51/i31/31a01001.htm
· Faculty arguments over classroom manners
The Chronicle of Higher Education (for which there is a subscription price) contains much information about any aspects of university level education. Here are two articles in the “Ms. Mentor” column that refer to the courtesies involved in cleaning boards and some problems that have arisen. 

http://chronicle.com/jobs/2005/12/2005121301c.htm
http://chronicle.com/jobs/2006/01/2006011701c.htm
